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  AAssppeeccttss  ooff  RReeccoommmmeennddaattiioonnss  ((RReeffeerr  ttoo  TTaabbllee  1177))  

  



AACCKKNNOOWWLLEEDDGGMMEENNTTSS  
  
TThhee  SSaallmmoonn  AAqquuaaccuullttuurree  RReevviieeww  wwaass  mmaaddee  ppoossssiibbllee  tthhrroouugghh  tthhee  ddiirreecctt  aanndd  iinnddiirreecctt  ppaarrttiicciippaattiioonn  ooff  mmaannyy  
mmeemmbbeerrss  ooff  tthhee  ppuubblliicc,,  ggoovveerrnnmmeenntt  aaggeenncciieess,,  aanndd  nnoonn--ggoovveerrnnmmeennttaall  oorrggaanniizzaattiioonnss..      
TThhee  EEnnvviirroonnmmeennttaall  AAsssseessssmmeenntt  OOffffiiccee  eexxpprreesssseess  iittss  ssiinncceerree  aapppprreecciiaattiioonn  ttoo  aallll  tthhoossee  wwhhoo  ssuubbmmiitttteedd  ccoommmmeennttss  ttoo  
tthhee  SSaallmmoonn  AAqquuaaccuullttuurree  RReevviieeww  aanndd  wwhhoo  ppaarrttiicciippaatteedd  iinn  RReevviieeww  CCoommmmiitttteeee  wwoorrkkiinngg  sseessssiioonnss..  IInn  ppaarrttiiccuullaarr,,  tthhee  
EEnnvviirroonnmmeennttaall  AAsssseessssmmeenntt  OOffffiiccee  tthhaannkkss  tthhee  mmeemmbbeerrss  aanndd  aalltteerrnnaattee  mmeemmbbeerrss  ooff  tthhee  SSaallmmoonn  AAqquuaaccuullttuurree  RReevviieeww  
CCoommmmiitttteeee  ffoorr  tthheeiirr  mmaajjoorr  ccoommmmiittmmeenntt  aanndd  ccoonnttrriibbuuttiioonnss  ttoo  tthhee  RReevviieeww  pprroocceessss..  TThhee  nnaammeess  ooff  tthheessee  mmaannyy  
iinnddiivviidduuaallss  aarree  sshhoowwnn  iinn  AAppppeennddiixx  33..    
IInn  aaddddiittiioonn,,  tthhee  EEnnvviirroonnmmeennttaall  AAsssseessssmmeenntt  OOffffiiccee  ssiinncceerreellyy  tthhaannkkss  tthhee  mmeemmbbeerrss  ooff  tthhee  TTeecchhnniiccaall  AAddvviissoorryy  TTeeaamm  
aanndd  tthhee  ootthheerr  tteecchhnniiccaall  aaddvviissoorrss  ffoorr  tthhee  mmaajjoorr  rroollee  tthhaatt  tthheeyy  ppllaayyeedd  iinn  tthhee  RReevviieeww..  TThhee  TTeecchhnniiccaall  AAddvviissoorryy  TTeeaamm  
mmeemmbbeerrsshhiipp  aanndd  tthhee  ccoonnttrriibbuuttiioonn  tthhaatt  eeaacchh  mmeemmbbeerr  mmaaddee  ttoo  tthhee  RReevviieeww  iiss  lliisstteedd  iinn  AAppppeennddiixx  22..    
  
WWiitthh  aapppprreecciiaattiioonn,,  
  
  
DDrr..  SShheeiillaa  WWyynnnnEExxeeccuuttiivvee  DDiirreeccttoorrEEnnvviirroonnmmeennttaall  AAsssseessssmmeenntt  OOffffiiccee  
  

  



SALMON AQUACULTURE IN BRITISH COLUMBIA 
SUMMARY REPORT OF THE SALMON AQUACULTURE REVIEW 
In July 1995, the Minister of Environment, Lands and Parks and the Minister of Agriculture, Fisheries and Food 
asked the Environmental Assessment Office to conduct a review of the adequacy of current methods and 
processes used by the two ministries in regulating and managing salmon aquaculture operations in British 
Columbia. This is a summary of the Environmental Assessment Office’s final report and 49 recommendations to 
the Ministers.  
A. Salmon Farming in British Columbia 
In salmon aquaculture (commonly known as salmon farming), salmon are raised in captivity from the egg stage 
until they are ready to be shipped to market. The process begins with the collection and fertilization of eggs from 
mature female salmon. The fertilized eggs are kept in incubation trays at company hatcheries. After approximately 
a month, the eggs are transferred to freshwater rearing tanks, where they are raised for several months to the smolt 
stage. The smolts are then transported from the hatchery to saltwater farms in coastal waters, where they are 
raised to market size. 
Each farm typically consists of a series of open mesh net-cages suspended from anchored metal cage frames. Sea-
water passes freely through the cages, which average 15 metres square at the surface and are up to 10 metres deep. 
To a passing boater, the most visible aspect of a salmon farm is the walkways that separate the net-cages and 
provide access to shore. 
Salmon farming is most productive in cool waters that are well flushed by tidal activity and protected from ocean 
storms. The waters of the Broughton Archipelago, on the northeast coast of Vancouver Island, and of several 
large sounds on the west coast are particularly well suited for aquaculture, and the large majority of salmon farms 
in B.C. today are located in these areas. In addition, other coastal areas such as the Queen Charlotte Islands hold 
potential for future development. 
The industry was first introduced to the B.C. coast in the early 1970s. During these early years, two Pacific 
salmon species (chinook and coho) were farmed almost exclusively; later, for economic reasons, the industry 
switched predominantly to Atlantic salmon, a European and eastern Canadian species with a faster growth rate 
and greater tolerance for higher stocking densities. By 1988 there were 101 salmon-farming companies operating 
in B.C. Over the next four years, approximately one-quarter of these failed as a result of a drop in salmon prices, 
financial instability, or environmentally unsuitable farming sites. This period was followed by consolidation of 
ownership of many of the smaller farms, and the 79 active farms that remain today are operated by 16 salmon-
farming companies. The industry currently accounts for over 2,200 person years of direct and indirect 
employment annually. These jobs have contributed to the economic well-being of a number of coastal 
communities and for those individuals involved, these jobs are extremely important.  
Worldwide, salmon-farming operations now provide about one-third of the total annual salmon harvest. In 1995, 
the harvest of farmed fish accounted for approximately 37 per cent of salmon production in B.C.. Globally, the 
province’s salmon aquaculture industry plays a relatively 



insignificant role. The 25 thousand tonnes produced by B.C.’s farms in 1995 represented about 4 per cent of 
world farmed salmon production. Norway, Chile and the United Kingdom together account for 80 per cent. 
The rapid growth of the B.C. salmon-farming industry in the 1980s was accompanied by increasing public 
concerns about the impact of the industry on the marine environment and on other coastal users. The absence of a 
coordinated regulatory system and of legislative arrangements to deal with an increasingly significant industry 
provided a further cause of concern. In 1986, the provincial government placed a moratorium on the approval of 
new farms and undertook a public inquiry (the Gillespie inquiry) regarding the industry. The moratorium was 
lifted soon after the report from the inquiry was received. In addition to implementing most of the 
recommendations of the Gillespie inquiry, the government set up the Coastal Resource Interest Studies program to 
identify and attempt to address causes of local conflict. The Gillespie inquiry also led to the establishment of a 
Ministers’ Aquaculture Industry Advisory Committee, a stakeholders’ group with a mandate to advise the 
Minister of Agriculture, Fisheries and Food on the orderly development of the industry. 
In 1988, responding to several complaints about the industry, the B.C. Ombudsman’s office prepared a special 
report on the administration of coastal resources. This report focused on administrative fairness and emphasized 
the need for integrated coastal zone planning, a coordinated regulatory framework, and the use of consensual 
dispute resolution techniques to deal with conflict fairly and effectively. Although governmental responses to the 
Gillespie and Ombudsman recommendations led to improvements in the regulation and administration of the 
industry, public concern about issues such as potential effects of interactions between wild salmon and escaped 
farm salmon remained strong. 
All three formal levels of government—federal, provincial and municipal—currently have a role in regulating the 
industry. The role of First Nations in resource planning and management is evolving. In 1988, the federal and 
B.C. governments agreed on the division of responsibilities that exists between them today. The federal 
government, under the leadership of the Department of Fisheries and Oceans, maintains regulatory authority for 
the health of fish in aquaculture facilities, food and public health safety, conservation and protection of wild fish 
stocks and habitat, and protection of navigable waters. The provincial government has authority for overall 
development and management of the industry, including: location, size and development of farm sites, reporting 
requirements, and standards for design, construction and layout. 
The provincial government’s lead agency in dealing with the federal government on aquaculture issues is the 
Ministry of Agriculture, Fisheries and Food. As the agency that licenses aquaculture operations, the ministry 
controls most operational aspects of salmon aquaculture. The Ministry of Environment, Lands and Parks regulates 
siting and waste discharge permits. Applications for tenure (six-month investigative permits, 10-year licences or 
30-year leases) on aquatic Crown land are assessed and approved or rejected by the ministry following field 
inspections and referral to other provincial and federal agencies, local governments, First Nations and interested 
non-governmental groups. Once a salmon farm tenure is approved, an operator must obtain an aquaculture 
licence, renewable annually, from the Ministry of Agriculture, Fisheries and Food. This licence contains 
requirements for compliance with an approved Aquaculture Development 



Plan, prevention and reporting of escapes, appropriate attention to the biological needs of the farmed fish, 
predation and disease prevention, and compliance with laws and orders of all relevant governmental authorities. 
In addition to the Ministry of Agriculture, Fisheries and Food and the Ministry of Environment, Lands and Parks, 
the Land Use Coordination Office plays a role at the provincial level, as the agency that coordinates coastal 
resource inventories and Crown land planning processes. At the local level, regional districts and municipalities 
administer zoning bylaws and permits prepared in conjunction with Official Community Plans and Rural Land 
Use Bylaws. As well, First Nations in Clayoquot Sound and northern Vancouver Island have agreements with the 
province that provide for consultation in decisions regarding aquaculture. 
B. The Salmon Aquaculture Review 
In April 1995, the B.C. government placed a moratorium on the issuance of new farm tenures and announced an 
Action Plan for Provincial Salmon Aquaculture, which identifies the need for a definitive review of 
environmental issues and of provincial salmon aquaculture policies. The government assigned responsibility for 
the review to the Environmental Assessment Office. While the Environmental Assessment Office is not 
independent of government, it is not attached to any ministry and has no stake in the development or 
implementation of salmon aquaculture policies. 
The Environmental Assessment Office was established under the Environmental Assessment Act in 1994 to 
conduct environmental impact assessments of major projects. Section 40 of the Act authorizes the Environmental 
Assessment Office to assess the effectiveness of other Acts and Regulations in B.C. in preventing or reducing 
adverse environmental effects. Recommendations made under this authority must be consistent with the 
Environmental Assessment Act’s expressed purpose of promoting sustainability by protecting the environment and 
fostering a sound economy and social well-being. 
The terms of reference for the Salmon Aquaculture Review, developed through broad public consultation, called 
for examination of five issues that have been central in the controversy about the salmon farming industry: 
• impacts of escaped farm salmon on wild stocks, 
• disease in wild and farmed fish, 
• environmental impacts of waste discharged from farms, 
• impacts of farms on coastal mammals and other species, and 
• siting of salmon farms. 
The terms of reference also provided that the review should include socioeconomic considerations in its 
assessment of the industry. During the review, the Ministers of Environment, Lands and Parks and Agriculture, 
Fisheries and Food confirmed that the review should include an assessment of alternative technologies. 
The Environmental Assessment Office established a Technical Advisory Team of experts to prepare 
comprehensive discussion papers and make recommendations on each of the five key issues. In addition, a 
Review Committee comprising voluntary representatives of a wide variety of interests was set up to provide 
information, advice and comment to the Technical Advisory Team. The Review Committee held eight working 
sessions in several coastal communities in 1996 and 1997, providing the public with an opportunity to comment 
and present written submissions for consideration by the Technical Advisory Team. First Nations representatives, 
in addition to being part of the review committee and meeting independently with the Technical Advisory Team 
as a caucus, submitted papers on aboriginal perspectives on salmon aquaculture. The Broughton Archipelago, off 
the northeast coast of Vancouver Island, was chosen as a study area to document and demonstrate the issues. Field 
trips and public open houses in the area produced technical and observational information that was in turn 
provided to the Technical Advisory Team. 
Once the Technical Advisory Team papers were completed, the Environmental Assessment Office evaluated the 
economic, social and administrative implications of their recommendations and prepared its final report for 
submission to the Minister of Environment, Land and Parks and the Minister of Agriculture, Fisheries and Food. 
C. General Conlusions 



The Technical Advisory Team concluded that salmon farming in B.C., as presently practiced and at current 
production levels, presents a low overall risk to the environment. However, this general finding is tempered by 
certain reservations. First, continuing concern about localized impacts on benthic (seabed) organisms, shellfish 
populations and marine mammals suggests the need for additional measures to protect them. Second, significant 
gaps in the scientific knowledge on which the Technical Advisory Team’s conclusions are based point to the need 
for monitoring and research in areas such as the potential impacts of interactions of escaped farmed salmon with 
wild populations, identification and control of disease and disease pathogens, potential for disease transfer and 
impacts from antibiotic residues, and effects of waste discharges on water quality and seabed life. 
Science rarely has the ability to reach definitive conclusions on the risk or potential severity of the consequences 
of human interactions with complex ecosystems. In the face of this uncertainty, government still needs to make 
land and resource management decisions. Direction is provided by the precautionary principle which advocates 
the consideration and anticipation of the potential negative impacts of an activity before it is approved. Similarly, 
the concept of preventative management allows government to manage to prevent certain specific effects even 
though not all potential outcomes can be predicted. Where the risk of environmental impacts from an 
economically important activity is low but the consequences of damage may be significant, the public interest 
may best be served by dealing with risk by being precautionary and invoking a series of measures, including: 
preventative management, adaptive management, and performance-based standards. In the case of salmon 
farming, this means reducing risk by setting high standards for farm operations based on the best available 
knowledge, and rigorously enforcing the implementation of those standards. And it means being prepared to alter 
management practices over time to take account of increased understanding of risk and different means of 
reducing it. This means that industry will be required to adapt to evolving management schemes. 
The salmon farming industry has had a difficult beginning in B.C. It began in a regulatory vacuum, with little 
legislative or policy guidance and with no clear identification of regulatory responsibilities. Competition with 
other existing uses led to conflict and distrust from the outset, and insufficient consideration was given to 
potential impacts on environmental values. Farm practices have generally improved over the years, but in the 
absence of clear standards, consistent performance, strict enforcement of regulatory requirements and meaningful 
public participation in siting decisions, suspicion remains high and strong criticism continues. The concerns of 
those who find fault with government’s management of the industry are legitimate and deserve to be addressed. 
The following sections highlight key points in the recommendations contained in the final report of the Salmon 
Aquaculture Review. The recommendations are reproduced in their entirety following this summary. 
D. Siting and Environmental Issues 
1. Salmon Farm Siting 
The qualities that make a site suitable for salmon farming—good marine water quality, accessible shoreline, 
access to supplies of fresh water, safe moorage and proximity to population centres—are similarly attractive for 
other activities. The relatively recent appearance of salmon farms in areas of the coast where several other 
activities already exist or where other new activities (marine tourism) are growing have frequently led to conflict 
with other users. In addition to competition over surface uses, concerns continue to exist about localized 
ecological impacts of farming activity on marine species, including shellfish, benthic organisms, marine birds and 
mammals, and fish. 
Much of the distrust about the siting of salmon farms that exists today stems from the 1980s, when the industry 
was growing rapidly and regulatory systems had had little chance to develop. The siting policies and procedures 
used by the Ministries of Environment, Lands and Parks and Agriculture, Fisheries and Food have improved since 
then, as have some of the farm practices that contributed to local conflict. Concerns remain with respect to the 
effectiveness of licensing arrangements and problems exist with the current location of some sites that were 
approved under former policies. 



Despite current ministry policy requiring applications for farms within one kilometre of Indian reserves to be 
referred to First Nations, some applications were approved before the adoption of the policy, without such 
consultation. Of particular concern to First Nations is the fact that farm waste has been shown to affect life on the 
sea bed beyond the aquaculture tenure boundary. A complete understanding of the effects on shellfish resources, 
especially at a distance of 125 metres (the current minimum siting distance set by policy) are unknown. While 
there has been an improvement in procedures for considering and protecting key tourism and recreational values 
from visual and amenity disturbance, the requirements are vague and inconsistently applied. There is no policy 
requirement to identify and avoid prawn fishing areas, but known trap fishery sites are currently being avoided 
through siting. Likewise, efforts are made to avoid sensitive fish and wildlife habitat, but there are no 
comprehensive studies of overlap between salmon farms and sensitive habitats, and criteria for their protection 
need to be made more explicit. Navigation routes, archaeological sites and commercial and sports fishing areas 
are rarely affected by farm locations. 
To identify potential impacts and conflicts in siting, the Ministry of Environment, Lands and Parks routinely 
refers applications to other agencies and interests. The effectiveness of the referral system is hampered by several 
factors: if comments are not returned in a timely manner, decisions may be made in the absence of full 
information; there is no obligation on the part of the Ministry of Environment, Lands and Parks to act on 
comments they receive; and there is no guidance for making tenuring decisions when conflicting advice is 
received. Even though the decision-makers have broad discretion, there are few effective avenues for 
consultations in advance of decisions. Recent initiatives to complement the referral process with face-to-face 
interagency communication, through the Vancouver Island Fish Farm Review Committee, have encouraged 
greater coordination and consensus, as well as enabling applications to be considered in groups. The committee 
approach to tenure review should be formalized, with provincial agency disagreements being referred to 
Interagency Management Committees for resolution. (Recommendation 1) 
Another shortcoming of site-by-site referrals is that they restrict attention to a single site rather than considering 
the cumulative impact of multiple developments on a variety of values in a region or sub-region. Integrated 
coastal management plans, based on consensus among stakeholders and a thorough assessment of all biological 
resources, provide a fair and efficient mechanism for designating specific geographic areas suitable for different 
types and intensities of activities, including salmon farming. They should be prepared at both the sub-regional 
level (e.g., Central Coast) and the local level (e.g., Clayoquot Sound). As such plans may take considerable time 
to prepare, techniques should be developed on an interim basis to assess and allocate salmon farms in groups 
located within defined geographical areas and to provide for input of all those with an interest in such site 
allocations. (Recommendations 2 and 3) 
To prevent or reduce negative impacts and conflicts, siting criteria should be established to define minimum 
distances for separation of farm sites from other uses and resource values, with greater than the minimum 
requirement being provided where detailed site-specific assessments show this to be necessary. (Recommendation 
4) Where integrated coastal use plans provide clear direction, sites should be located in accordance with the plan. 
Thorough inventories and mapping, though expensive, generate cost savings by facilitating precise and 
expeditious decisions that avoid the risk of conflict by their increased credibility. They are essential both for 
integrated coastal planning and for the assessment of salmon farm site applications. Government should continue 
to improve its inventories and mapping base, drawing on federal and provincial data, local and traditional 
knowledge, and private industry maps. Aquaculture suitability maps should continue to be developed from this 
information. In addition, to facilitate informed decisions, government should require applicants to provide 
detailed assessments of specified site characteristics, using resource inventories and mapping, site surveys and 
studies, and local consultation. (Recommendations 5 and 6) 
Despite a keen public interest in the aquaculture industry, current opportunities for involvement in decision-
making regarding salmon farming are sporadic and limited. Public input is essential not only to encourage well-



informed decisions and reduce conflict, but as a matter of fairness. In addition to other avenues, government 
should establish local advisory working committees, comprising a balanced cross section of interests and using 
existing committees where appropriate, to provide advice on siting and management of farms. (Recommendation 
7)  
Where existing sites are poorly located and are causing significant problems, remediation plans should be 
developed, with measures to revise production levels, amend husbandry practices, incorporate different 
technology, or relocate farms to a different location. (Recommendation 8) 
The early stages of the salmon-farming process take place in freshwater facilities, including land-based hatcheries 
and juvenile-rearing lake net-cages. Two Vancouver Island lakes (Lois and Georgie) currently have active 
aquaculture operations. Certain environmental impacts of salmon farming can be more significant in fresh water 
than in the ocean. There is an increased likelihood of escaped salmon competing with native fish populations and 
establishing colonies. In addition, low production or oligotrophic lakes are particularly susceptible to 
eutrophication resulting from absorption of waste nutrients. To reduce these risks, the government should prepare 
effective and consistent guidelines for approval of lake aquaculture facilities, and should develop and enforce 
water quality standards for dissolved waste discharges. (Recommendations 9 and 10) 
2. Escaped Farm Salmon 
Factors contributing to the escape of farmed salmon include deficient farm operations, damage to nets by storms 
or predation, accidents such as inadvertent release during transport, and vandalism. The Aquaculture Regulation 
requires licence holders to take reasonable precautions to prevent escapes and to report those that do occur. 
During 1994-95, B.C. salmon farms reported over 60,000 escaped fish (primarily Atlantic salmon), and total 
escapes may be double that number when unreported “leakage” is taken into account. In recent years the number 
of escapes has been gradually declining as a result of improved siting, farm design, farm practices and the 
introduction of acoustic deterrence of predators. 
Given the importance of the wild fishery to the economic, social and cultural fabric of B.C., several strong and 
heartfelt concerns exist about the potential impact of escaped farmed salmon on wild stocks and the possibility of 
Atlantic salmon establishing in B.C. through reproduction. Deliberate attempts to introduce this species into B.C. 
in the past have failed. The Technical Advisory Team concluded that colonization by Atlantics is improbable but 
not impossible; if colonization were to occur, it would likely be possible to target and eradicate stocks that had 
become established. The Technical Advisory Team also found the potential for interbreeding between escaped 
Atlantic salmon and wild salmon to be extremely low and found little threat to wild stocks through predation or 
competition for food by Atlantic salmon. The introduction of an exotic species to the wild is a significant matter, 
as there are many past examples of damage caused by species presumed to be harmless. However, the risk of 
escaped Atlantic salmon causing lasting harm appears to be so low that there is no demonstrable basis at this time 
for discontinuing their culture in B.C. 
The risk of genetic alteration due to interbreeding between farmed and wild Pacific salmon is potentially high if 
escape numbers increase, though B.C. already has a long history of intentional mixing of salmon with different 
genetic backgrounds through salmon enhancement programs. In addition to reducing the risk through escape 
prevention, care should be taken not to locate farms near streams that provide habitat for native stocks. Transgenic 
salmon (salmon that has been altered by introducing new genetic material into its genetic composition) might out-
compete wild populations for food; farming of transgenics does not currently take place and should be prohibited. 
(Recommendation 11) 
Current measures for the prevention, monitoring and reporting of escapes are ineffective and must be improved. 
Provincial agencies and industry should cooperate to develop information on the best available technology and 
husbandry practices for preventing escapes, and prevention measures should be included as enforceable elements 
of aquaculture management plans, with escapes over a designated threshold number triggering review and 
remedial measures. To facilitate monitoring of escapes and of farmed salmon inventories, farmers should be 



required to maintain a computerized tracking system, with penalties for mis-reporting. Government monitoring of 
streams and of commercial and sport catches for escaped salmon should continue. (Recommendations 12 and 13) 



In addition to reducing the risk of escape, more effective measures should be taken to reduce the potential impact 
of escapes that do occur. Salmon farmers should be required to develop plans for the recovery of escaped salmon, 
and research should be conducted regarding the development of stocks that pose a minimal genetic risk to wild 
salmon, including all-female or non-productive Atlantic salmon. (Recommendation 14) 
3. Fish Health 
Three primary concerns regarding fish health issues have to do with the risk of importation to B.C. of non-
indigenous pathogens and parasites, transfer of disease between farmed and wild fish, and the use of drugs and 
pesticides on salmon farms. Significant gaps exist in scientific understanding of disease in wild and cultured fish. 
Current information indicates no evidence of exotic pathogens or parasites having been introduced to B.C., and 
the Technical Advisory Team found the probability of exotic disease outbreaks to be low. The susceptibility of 
farmed salmon to disease may be increased by the stress of being raised in captivity; however, it is not known 
whether there is a greater incidence of disease in farmed than in wild fish. Many farmed fish are vaccinated 
against disease. Primarily as a result of difficulties in monitoring disease and identifying the source of pathogens, 
there is no evidence to prove or disprove whether transfer of pathogens and parasites from farmed to wild stocks 
increases the rate of disease. Because of such information gaps, it is essential that government adopt a more 
proactive approach to disease prevention, with more rigorous research and monitoring. 
A variety of federal and provincial government agencies (including the Ministry of Environment, Lands and 
Parks, the Ministry of Agriculture, Fisheries and Food, the Department of Fisheries and Oceans and Health 
Canada) are involved in the prevention and control of disease in farmed and wild fish. The importation of eggs 
and transportation of live fish are regulated under the provincial Freshwater Fish Regulation and the federal 
Fishery General Regulations and Fish Health Protection Regulations. Provincial legislation for animal disease 
control does not currently apply to fish disease. 
Lack of coordination, good communication, clear objectives, and cooperation among the many agencies involved 
in the management of fish health create serious inconsistencies and redundancies. To overcome these 
inefficiencies, an interagency Fish Health Working Committee should be established with a mandate to develop 
management policies regarding surveillance, field investigations, inspections, assessments and reporting. The 
committee should address interagency disagreements through consensus-based decision-making. 
(Recommendation 15) 
The current approach to disease management is reactive rather than proactive. Little is known of the incidence of 
disease and disease-causing organisms in B.C. waters and of the ecological role of disease in regulating or 
affecting both wild and farmed populations. Current evidence suggests that all existing diseases on fish farms are 
indigenous rather than exotic, and that diseases are not transferred from farmed to wild fish, but more precise 
information is needed on the diseases that exist and on causal relationships in order to determine what diseases 
should be identified and reported by farmers. For these reasons, a comprehensive surveillance program is 
essential, in order to define all diseases that should be reportable. The program should be carried out by 
government under legislation (Animal Disease Control Act) with the participation of First Nations, industry, 
community fishers and wild fishery organizations. (Recommendation 16) 



Currently, salmon farmers are required to take reasonable precautions to control disease. Government should set 
enforceable standards to establish disease prevention and management protocols, minimum health record 
requirements, outbreak management protocols, drug use standards and disease reporting requirements. 
(Recommendation 17) 
Development of effective vaccines, improved husbandry practices and a low level of drug use suggest that disease 
is not a significant problem to farmers. However, a lack of willingness on the part of industry and management 
agencies to share information has created a high level of public distrust. To counter this, a comprehensive fish 
health database should be developed containing fish disease and drug use information and should be accessible to 
the interagency Fish Health Working Committee. Information about diseases, pathogens and parasites should be 
made more readily available, provided that the proprietary interests of individual salmon farmers are protected 
and annual reports summarizing the results of the surveillance program and drug use in the industry, should be 
made available to the public. (Recommendation 18) 
To further reduce the likelihood of disease transmission, government should, for salmonids, continue to prohibit 
the importation of live fish, unfertilized eggs and milt. The Technical Advisory Team found the likelihood of a 
serious disease outbreak resulting from importation of an exotic pathogen in fertilized eggs to be low but not zero, 
and the consequences of such an event could be significant. Importation of surface-disinfected fertilized eggs 
should be permitted only in limited numbers for broodstock development. Surface disinfectants, while generally 
effective, cannot remove all surface pathogens or pathogens within the egg, therefore multiple sampling of newly 
hatched fry is essential to ensure the fish are disease-free. Requirements for sampling and reporting of diseases in 
fish being transferred within the province should be strengthened. (Recommendations 19 and 20) 
Both the federal and provincial governments, through a variety of statutes and agencies, regulate pesticide and 
drug use and the monitoring of aquaculture products, destined for human consumption. There is little risk of 
human consumers of salmon being affected by diseases in fish. Those pathogens that do affect humans, such as 
botulism, are usually the result of poor handling and preparation of fish. Drugs added to feed may be a cause of 
concern, but levels of use are low (about 2.1 per cent of feed used in 1995 was medicated). To guard more 
completely against the risk of drug contamination of salmon sold to consumers, government monitoring of fish 
products at processing facilities should be improved. In view of local concerns among First Nations about the risk 
of contamination of non-farm fish and shellfish that consume waste feed, flag indicators should be used at farms 
to alert the public when drugs are being used. As the use of antibiotics poses the risk of drug-resistant strains of 
bacteria developing, drugs should only be used under a veterinarian’s prescription, with regular evaluation for 
changing patterns in bacteria. (Recommendations 21 and 22) 
Certain issues, for example risks of those drugs approved for use in human food production, and the consequences 
of their use, fall under health agencies’ jurisdiction. Health agencies should determine a course of action to deal 
with these issues, recognizing that although there are concerns, no extreme health effects have been identified. 
(Recommendation 23) 



4. Waste Discharges 
Uneaten fish feed and fish faeces make up the bulk of farm waste discharges, with lesser amounts of effluent from 
workers, and garbage. Antifoulants may leach components into the water column. Solid wastes settle in the water 
column and on sediments below net-cages and are generally localized within 30 metres of the edge of the net-
cage, their amount and degree of movement depending on the action of currents, efficiency of feeding regimes 
and other factors. Of particular concern, especially to First Nations, is the absorption of antibiotic residues from 
feed and faeces by marine life such as shellfish. One of the more persistent antibiotics, oxytetracycline, loses its 
effectiveness in the water column within 30 days, but overall information regarding the impact of antibiotics on 
marine biota is poor. Where waste accumulates to the point that it can no longer be absorbed by sediments and 
biota, biological degradation can lead to the production of toxic hydrogen sulphide and methane gases, and biota 
may be smothered by wastes. 
Under the Waste Management Act and the Aquaculture Waste Control Regulation, farms that exceed minimum 
amounts in the use of feed (greater than 630 T per year) and discharge of domestic sewage, require permits that 
provide direction regarding good management practices. This approach has not consistently prevented impacts on 
the benthos (sea-bed life). More effective measures are needed to measure environmental impacts and to establish 
standards designed to limit sediment impact. Accordingly, the government should develop a regulation that 
encourages performance-based management, with clear and consistent standards, a requirement for farms to 
prepare enforceable waste management plans, and annual fees based on the type and amount of contaminants 
discharged by each farm calculated through feed use. Farmers should be required to carefully monitor the effects 
of wastes, making appropriate husbandry adjustments as necessary, and the Ministry of Environment, Lands and 
Parks should routinely assess monitoring data and be prepared to take immediate action to ensure compliance 
when standards are not met. A range of allowable limits may be required to account for variations in sediment 
characteristics, and initial testing and research will be required for the development and upgrading of standards. 
Until the new regulation takes effect, the existing regulatory regime should be applied and all tenure holders 
should be advised of the pending regulation which could affect their operations. Where existing farm sites are 
found to have a high adverse benthic impact, the Ministry of Environment, Lands and Parks should cooperate 
with farm operators to develop and immediately implement plans to improve benthic conditions or to relocate 
farms as a remedial measure. (Recommendations 24 to 30) 
To address concerns about the impact of farm waste on nearby shellfish beds, provincial and federal agencies 
should cooperatively develop a program that provides a detailed assessment of that impact, especially with regard 
to antibiotic residues and suspended solids. The siting standards recommended by this report, especially with 
regard to distance from shellfish resources, should be reviewed once these assessments are completed and should 
be adjusted if necessary. (Recommendation 31) 
The federal/provincial policy prohibiting polyculture should be reviewed due to the suggestion that shellfish 
grown near or on salmon farms can reduce particles in the water column. (Recommendation 32) 



5. Interactions with Coastal Mammals and Other Species 
Predation by seals, sea lions and river otters can cause considerable economic harm to salmon farmers through 
fish mortalities, wounds that lower market value, and stress that may cause fish to reduce feeding and increase 
their vulnerability to disease. Tearing of net-cages by predators can result in salmon escapes. In addition to losses 
caused by marine mammals, farms may face less significant losses to the predatory actions of mink and birds. An 
estimated 1.5 per cent of total industry production (in excess of 200,000 fish) was lost through predator-induced 
mortalities and escapes in 1989. 
Methods used by salmon farmers to deter predator attacks include predator netting and other physical barriers, 
shooting, scaring devices (including gunfire, dogs and scarecrows), trapping, night watches, and acoustic 
deterrent devices (underwater sound-generating devices). Aquaculture licences require farmers to prevent 
predation, using reasonable and lawful means, and appropriate permits and authorizations are required for the 
trapping and killing of animals and the use of acoustic deterrent devices. 
In the past eight years, over 3,800 harbour seals and California and Steller sea-lions have been reported killed by 
salmon farmers, and the total number killed may be significantly higher. This suggests that predator prevention 
efforts are generally ineffective, in part because some farmers are reluctant to invest in expensive predator netting. 
While overall populations of harbour seals and California sea lions appear not to have been adversely affected, 
there is strong public opposition to the killing of marine mammals, and shooting at current levels presents a public 
safety concern, especially at night. 
Consequently, there should be tighter controls on shooting and greater efforts at predator prevention, with 
enforceable predator control plans written into aquaculture licences and government assistance in identifying the 
best available anti-predation net systems, other technologies and appropriate husbandry practices. Killing of 
predators should only be permitted if they are inside the nets and are actively attacking fish or about to do so. 
Farms with ongoing problems with persistent predators should contact government conservation or fisheries 
officers, who may at their discretion trap and kill predators and recommend improvements in a farm’s predation 
prevention plan. (Recommendations 34 and 35) 
Acoustic deterrent devices appear to lose effectiveness over time as seals and sea lions become accustomed to or 
deafened by them or are strongly motivated by hunger or previous predation success. In addition to causing 
hearing damage, acoustic deterrent devices may interfere with animal communication signals. Harbour porpoises 
are known to avoid traditional habitat where acoustic deterrent devices occur. As acoustic deterrent devices are 
generally ineffective and can pose a significant ecological hazard, they should be phased out over a two-year 
period and replaced with effective predator control programs. This will require cooperation from DFO. 
(Recommendation 36) 
Several farms have been authorized by DFO to use night-lighting of net-cages to produce faster growth in salmon 
and to prevent certain maturation problems. The Salmon Aquaculture Review heard concerns that wild species 
such as herring are attracted by lights and are eaten by farmed fish, that the increased proximity of wild fish 
encourages the transfer of disease from farmed fish, and that bright lights at fish farms interfere with the aesthetic 
enjoyment of nearby residents and recreational users. One study has shown that fish in net-cages do not consume 
significant amounts of wild fish attracted by lighting. However, the paucity of research into this interaction 
combined with conflicting observational information suggests that further scientific study is needed. Accordingly, 
no new authorizations of night-lighting should be issued, pending the results of further research. 
(Recommendation 37) 
E. First Nations Issues 
The coastal areas best suited to salmon aquaculture overlap with the traditional territories of several of the 
Kwakiutl and Nuu-chah-nulth First Nations. Their legal interest in these territories is currently the subject of 
treaty negotiations although certain Kwakiutl First Nations are party to the Douglas Treaties. The rights of 
aboriginal peoples in their traditional territories, together with their traditional close relationship with the 



resources of the sea, create strong concerns about activities that might affect the economy, culture and traditions 
of First Nations. 
First Nations have received very few, if any, benefits from salmon aquaculture as it is currently practiced, yet they 
have experienced a greater impact than any other group. Their involvement in decisions regarding salmon 
aquaculture during the last two decades has been minimal. For these reasons and technical concerns, First Nations 
have strongly opposed salmon farming in their traditional territories. 
Recent court rulings on aboriginal rights (primarily Delgamuukw v. B.C.) have established the provincial 
government’s obligation to ensure that a proposed activity will not unjustifiably infringe aboriginal rights before 
approving the activity. To make that determination and to resolve any apparent conflict, adequate information 
(technical data and traditional knowledge) and appropriate consultation are needed prior to approval of 
aquaculture tenures. Where tenures are being considered for renewal or amendment, the vested rights and interests 
of tenure holders must also be considered. 
With respect to the existing tenures, the government needs to conduct a review of existing tenures to determine 
which ones require consultation to ensure compliance with the current Crown Lands Activities Policy for 
avoiding infringement of aboriginal rights before a decision on renewal or relocation is made. For new tenures, 
affected First Nations should be invited to join government agencies on the Fish Farm Review Committees, which 
should have a primary role in reviewing tenure applications. These committees could provide an efficient 
mechanism for sharing information about proponent applications and First Nations concerns. In addition, 
government should consult directly with First Nations on tenure applications to ensure compliance with the 
Crown Lands Activities Policy and follow processes already established through interim measures agreements 
where these exist, including the Kwakiutl Territorial Fisheries Commission (for the Broughton Archipelago) and 
the Central Region Board (for Clayoquot Sound). (Recommendation 38) 
In addition to their participation in tenure review processes, First Nations should be more directly involved in the 
management and operation of the salmon farming industry. Traditional knowledge about ocean resources has 
often been overlooked in the past, and could be a valuable asset in research, policy development, and monitoring 
and auditing industry operations. With this knowledge and their residence in the area where salmon farming is 
conducted, First Nations communities are well placed to provide support and technical services to farms in 
addition to working with government and industry to improve management practices. The government should 



develop training programs and encourage employment of aboriginal people in the industry. In addition, First 
Nations should be involved in environmental monitoring and auditing, research on the impact of farms on seafood 
resources such as shellfish, and the development of pilot programs for closed containment technologies. 
(Recommendation 39) 
F. Addressing Risk and Uncertainty 
While understanding of the risks inherent in salmon farming has increased significantly in recent years, it is 
incomplete. The Technical Advisory Team conducted a comprehensive review of existing scientific literature, 
research and observational information. It recorded the current state of knowledge, but gaps in that knowledge 
remain. Consequently, the Salmon Aquaculture Review has not provided unequivocal answers to all questions 
and concerns raised during the review. 
Based on current knowledge, the Technical Advisory Team found a low overall risk in the key areas of concern 
but some local impacts. Different interests in the public debate over the future of salmon farming react to such a 
finding in very different ways. Proponents of the industry argue that approval of industry expansion should 
naturally follow. Some opponents argue that, without proof that there is no risk to the marine environment, net-
cage farming should be prohibited completely and replaced with closed-containment systems.  
Scientific studies rarely eliminate uncertainty. However, by defining the boundaries of uncertainty, such studies 
can delineate information gaps and provide a focus for ongoing research. It is the role of government to act on that 
information and make decisions, to the best of its ability, that protect environmental values while enabling 
economic progress. This means acknowledging uncertainty where it exists and dealing with it in a precautionary 
manner. This is accomplished by first anticipating potential negative impacts, and invoking preventative measures 
to avoid specific effects. It also involves ongoing adaptive management, in which knowledge gaps are identified, 
research and monitoring needs are defined and implemented, and management and regulation are adjusted as 
necessary to take account of new information and minimize risk to the degree possible. The Environmental 
Assessment Office concludes that an adaptive management approach should be taken to the sustainable 
development of the salmon aquaculture industry. 
Within the limits of its resources, government should place a priority on research on each of the four key issues 
where uncertainty exists: escaped farm salmon, fish health, waste discharges, and interactions of salmon farms 
with aquatic mammals and other species. Priority research is also needed to assess the effects of salmon farming, 
particularly when antibiotics are used, on human health. Industry, as a beneficiary of the results of research on 
each of these issues, should share in the effort and cost. To complement solutions through research, the 
government should monitor the adequacy of current management techniques through continuous collection and 
analysis of standardized data. The information gained through research and monitoring on each issue should be 
applied through the ongoing refinement of standards. (Recommendations 40 and 41) 
Even though the risk of significant environmental impacts has been determined to be low, the possibility 
nevertheless exists for the occurrence of a catastrophic event such as damage to wild salmon stocks through 
disease transfer or the importation of pathogens. Some participants in the Salmon Aquaculture Review argue that 
the industry should be required to post a sizable financial bond to provide the funds needed to remedy ecological 
damage and compensate for economic loss. The Environmental Assessment Office has recommended a range of 
measures to prevent risk and to ensure information to manage critical issues as a means of preventing a significant 
event. Should one occur, existing measures should be relied upon to recover the costs of such an event 
(Environmental Management Act; Animal Disease Control Act) and strengthened if necessary. The industry 
reclamation bond should be reviewed for adequacy. It is currently set at $25,000. 
G. Alternate Salmon Farming Technologies 
The grow-out phase of salmon aquaculture in B.C. is conducted entirely with floating net-cages in the sheltered 
waters of Georgia Strait and the protected sounds and inlets of the west coast of Vancouver Island. This system 
has the advantage of being easy to operate, requiring relatively low capital investment, and allowing for 



incremental change in production capacity with little alteration of a facility. Other technologies, already in use in 
other countries or currently being developed, have varying potential to reduce environmental impacts of salmon 
farming, increase the efficiency of culture methods, and allow for expansion into areas where conflicts with other 
activities may be lessened. These alternative technologies include exposed offshore open marine systems, closed 
circulating marine systems, and land-based saltwater systems.  
Exposed offshore open marine systems. Offshore systems, located anywhere from a few hundred metres to a few 
hundred kilometres from shore, are exposed to larger waves and potentially higher currents than inshore sites. 
While the environmental conditions are more harsh, production benefits may be increased as a result of 
consistently higher water quality and more active tidal flushing. 
Developments of offshore finfish aquaculture operations include both surface and submersible cages, which in 
some cases are mounted on the seabed and operated from the surface. Offshore cage designs are technically 
feasible and are operating successfully throughout the world. While the cost of switching to such a system and of 
adopting new culturing methods may be considerable, there would be economic advantages to the industry in 
increased productivity and expansion opportunities. Some coastal communities, however, may experience an 
economic disadvantage through the loss of processing and income from services if better product distribution 
services afforded by larger centres become more accessible. 
Environmental impacts such as benthic smothering, enhanced nutrient loadings and predator interactions would 
generally be lessened, as would be conflicts with other coastal resource users and interest groups. Other potential 
environmental impacts associated with deep-water siting require assessment. The risk of large-scale escapes 
through structural failure or collision with a vessel might increase, but could be manageable with proper 
engineering and safety precautions. Because the locations of offshore systems would in many cases occur outside 
of the area within authority of British Columbia, many aspects of siting decisions and industry management 
would likely fall within the mandate of federal agencies. 
In order to determine whether to support a shift to offshore systems, the provincial and federal governments 
should clarify their jurisdictional and management responsibilities and assess the social, economic and 
environmental impacts of offshore systems. (Recommendation 42) 
Closed, circulating marine systems. The two main design types that have been conceived for this technology are 
closed-wall cages and floating raceways. The closed-wall cages resemble the net-cages currently in use, with the 
exception that an impermeable membrane replaces the net and water is pumped into the cage. 
While closed, circulating marine systems are becoming technically feasible, components such as systems for 
collection of sold waste require further development. Commercial feasibility remains to be demonstrated. Some 
environmental impacts, such as escapes, predator interactions and contamination by waste, can be lessened 
considerably through this technology, though the high volume of water required may have an effect on plankton 
and on larvae and juveniles of other species. Conflicts with other coastal users would continue to exist and might 
increase if the technology allows siting in more sheltered locations. 
The Ministries of Agriculture, Fisheries and Food and Environment, Lands and Parks should establish a task 
force, comprised of industry, First Nations and all levels of government, to select sites for the establishment of 
pilot projects for closed systems. These projects, in a variety of habitat types and locations, should be used to 
encourage further development of the technology needed to establish economically viable farms with minimal 
environmental impacts. The salmon farming industry should participate in the cost of developing this technology 
and other research through funds generated by the establishment of a research and development fund. 
(Recommendations 43 and 44) 
Land-based saltwater systems. In the most basic form, these consist of deep water ocean or saltwater aquifer 
intakes, pumps and pipelines, saltwater ponds, effluent structures and site buildings. Other components that may 
be added as the sophistication of the technology increases include oxygenation, effluent clarification, treatment of 



sludge, removal of nitrogenous waste, ozone or ultraviolet disinfection, temperature modification and 
recirculation. 
While a land-based system with recirculation technology would minimize many current concerns about 
environmental impacts of salmon farming, there are also significant disadvantages. Technologies exist but capital 
and operating costs would both be extremely high, given those existing technologies. Geographical 
requirements—a large flat location near sea level, with a deep ocean water source close by—suggest limited 
availability of suitable land in B.C. as well as a high potential for conflict with adjacent property owners. Land-
based saltwater systems are not currently a viable alternative to other salmon aquaculture technologies for 
commercial grow-out given the need for foreshore land and high, uneconomic cost of production. 
H. Dispute Avoidance 
Implementation of the recommendations in this report should significantly contribute to avoiding disputes as a 
means of reducing the level of the conflict that has plagued government in managing the salmon farming industry 
during the past decade. Nevertheless, disputes may be expected to occur from time to time with regard to both 
regulatory decisions and operational practices and performance. Mechanisms are needed to deal with such 
disputes in an efficient, fair and effective manner. 
Siting decisions are critical decisions both because of their impact on local communities and the environment and 
because they represent a long-term commitment ranging from 10 to 30 years. It is therefore essential that they be 
based on processes that are seen to be fair and effective. An improved information base and better siting criteria 
will assist in making better decisions. Strengthened processes for public and First Nations participation, with 
assurance that public concerns will be heard and considered, are recommended. Interagency coordination and 
cooperation need to be improved to ensure efficient sharing of information and resolution of differences. 
Integrated coastal zone planning is an essential initiative to tie these components together, by providing for a 
consensus-oriented decision-making process that brings together all affected public and government interests and 
places aquaculture in a broader planning context. 
Disputes about specific siting and permitting decisions can be avoided or addressed through several steps. 
Licensing agencies should establish procedures and mechanisms, including a Ministry of Agriculture, Fisheries 
and Food website, to effectively inform the public about the status of tenure and permit applications, and provide 
an appropriate period for public review and comment. Farm proponents should be required to hold open houses 
and to meet with local advisory working committees to explain and receive comment on their proposals. The 
government should take steps to ensure that affected parties are made aware of their right to register a formal 
objection to a site application with the Ministry of Environment, Lands and Parks. Members of the public will be 
participants on the local advisory working committee. (Recommendation 42) 
Several participants in the Salmon Aquaculture Review expressed frustration that there is no effective means of 
influencing or registering complaints about poor performance by farms. Three avenues for complaint currently 
exist. First, complaints to the appropriate licensing agency may lead to an investigation and enforcement or 
cancellation of a licence where an operator has failed to comply with its terms or conditions. Second, persons who 
are concerned about a farm impact such as noise, light or odour can contact regional Ministry of Agriculture, 
Fisheries and Food staff, who will attempt to develop solutions through discussions with the complainant and 
farmer. And third, since April 1997, individuals can file a complaint with the Farm Practices Board, an 
independent body established under the recently adopted Farm Practices (Right to Farm) Act. If informal 
resolution is not successful, the Board may hold a formal hearing to determine whether a practice being 
complained of is “normal farm practice”; if not, the board may order the practice stopped or modified. Each of 
these dispute resolution mechanisms has the potential to be effective and should be encouraged. 
I. Policy Context and Advice 
Provincial staff responsible for developing and implementing salmon aquaculture policies and procedures have 
been hampered by the absence of government-wide direction on environmental, economic and social objectives. 



The draft provincial land use goals and the guiding principles contained in the Provincial Land Use Charter and 
Sustainable Environment Charter have not been applied specifically to aquaculture. This lack of direction has 
contributed to disagreements among the various agencies involved in the administration of the industry and has 
encouraged inconsistency among agency-specific policies. With the participation of all key groups and agencies, 
the government should take steps to develop strategic policy objectives to guide the development of legislation, 
regulations, programs, policies, guidelines and coastal zone planning processes. (Recommendation 46) 
Generally, the development of the industry has outpaced government in planning and managing it. Laws, 
regulations, policies and guidelines, while continuing to improve, have fallen short of the expectations of groups 
such as First Nations, local government, commercial fishing, recreation and tourism interests. The Minister’s 
Aquaculture Industry Advisory Council effectively involved several of these interests in providing advice on 
policy development until 1993, when it disbanded. The government should create a similar body, including 
representation from all key interests, to provide advice on the development of policy, monitor its implementation, 
recommend research priorities, and provide a forum for dialogue and information exchange. (Recommendation 
47) 



J. Implementation of the Recommendations 
1. Environmental, Economic and Social Implications 
Implementation of the recommendations of the Salmon Aquaculture Review will reduce both uncertainty about 
and risks of negative ecological impacts from salmon farming, as described in the foregoing discussion of siting 
and environmental issues. Preventative and adaptive management and performance-based standards are crucial in 
achieving this goal. The agencies involved in the regulation of the industry should be prepared to adjust policies 
and practices periodically as knowledge gained through research and monitoring continues to evolve. Farm 
operators are currently subject to very few objective and measurable (and thus easily enforceable) performance 
standards. The proposed shift to a regulatory system that emphasizes clear and objective standards will contribute 
to the prevention or reduction of undesirable environmental impacts.  
The real and potential economic benefits of minimizing these risks will include: increased stability and 
sustainability for the salmon-farming industry, reduced costs in conflict management, reduced risk to 
commercially valuable wild fish and shellfish populations, and benefits to the outdoor recreation and tourism 
industries. The economic cost of implementing the recommendations, if adopted, will affect the aquaculture 
industry, the provincial and federal governments, as well as First Nations and local governments. 
The administrative and regulatory costs to the provincial government of implementing the recommendations over 
the next three years are expected to amount to approximately $2 million to $4 million. The cost impact will fall 
primarily in three areas: fish health surveillance, data management and auditing; development and enforcement of 
performance standards required of farm operators; and research initiatives. 
Costs to the federal government will be related directly to existing responsibilities for the stewardship of wild 
salmon stocks and other marine species. These costs would include involvement in the establishment of an 
interagency working committee on fish health; diagnostic and disease identification work; improved inventories 
and classifications of anadromous fish streams; and participation in coastal zone planning. 
Costs to the industry would be associated with new process requirements for siting, escape prevention and 
mitigation, waste control and predator prevention. Implementation of the recommendations will alter the 
availability of sites. While some areas may become less available, others are likely to be opened up through 
coastal zone planning. Moreover, as farming technology improves, deeper, more exposed waters may become 
suitable for farming, and closed containment systems may increase near-shore opportunities. The primary cost to 
the industry with regard to a review of tenures is likely to result from the need to relocate or fallow existing farms 
that have undesirable impacts on benthic biota and nearby shellfish beds. Where these impacts result from 
inappropriate siting decisions in the past, it may be reasonable to expect that government would contribute to the 
costs of relocating farms, which may be expected to average about $50,000 per farm affected. 
While it is in the industry’s own economic interest to reduce the risk of escapes, disease and predator attack, 
implementation of the recommendations will result in certain new costs to industry. Escape prevention and 
mitigation costs will include the expense of developing and implementing escape prevention plans, of 
standardized inventory control systems, and of escape recovery plans and equipment. The recommendation that 
farms be subject to enforceable fish health standards is unlikely to create significant new costs to the industry 
beyond those already experienced in the vigilant efforts that currently exist to ensure healthy farmed populations. 
The recommendation for increased emphasis on physical barriers to predators rather than acoustic deterrent 
devices and shooting will result in increased costs for the installation and maintenance of new net systems, which 
are currently not in use on about one-third of B.C.’s farms. While the cost for such systems is high—about 
$250,000—savings may result from reduced financial losses due to escape, mortality, injury and stress in farmed 
stocks. 
The marine tourism industry is one of the fastest-growing sectors of the economy and rivals the employment 
contribution of salmon-farming in areas such as Clayoquot Sound. Pristine environments are important attributes 
for activities such as kayaking and whale-watching, and growth in the coastwide number of salmon farms could 



result in forgone opportunities for marine tourism operators. However, they may benefit from the implementation 
of recommendations regarding the phasing out of acoustic deterrent devices, limiting of night-lighting, improved 
control of waste discharges, separation of sites from key recreation/tourism sites, and preparation of coastal zone 
management plans. 
Implementation of the recommendations may be expected to confer a variety of social benefits on coastal 
communities. Provisions to address concerns about environmental impacts and to increase public participation in 
siting decisions should lead to a reduction in conflict, and industry stability should have a positive effect on local 
employment. First Nations should benefit through increased involvement in decision-making processes, reduced 
risk to marine resources such as shellfish, and a range of new employment opportunities. Conflicts between 
salmon farms and marine recreation activities should be reduced by distance restrictions on siting, identification 
of sensitive areas through improved inventories and mapping, and minimization of visual impacts through design 
guidelines in an aquaculture code of practices. Finally, development of coastal zone management plans, based on 
comprehensive and reliable information and on consensual agreement among stakeholders, provides a promising 
opportunity to balance competing community interests and produce stability and sustainability for a broad range 
of ocean-based activities. 
2. Implementation 
The capacity of provincial and federal agencies to implement change quickly in the reform of salmon aquaculture 
management is constrained by structural reorganization and budget limitations. For that reason it is important to 
establish priorities in the implementation of the Salmon Aquaculture Review’s broad range of recommendations. 
Immediate emphasis should be placed on promoting effective public participation in decision-making and 
information-sharing among all parties with an interest in salmon aquaculture issues. First Nations, community 
groups, environmental organizations and recreation/tourism interests have all expressed deep distrust of the 
industry and the agencies that regulate it. Meaningful public involvement is necessary not only to address 
concerns about perceived industry secrecy and government failure to respond to public concerns, but also to 
ensure that decisions are informed by important local knowledge and technical information. Local advisory 
working committees should be initially established to provide advice in areas where new sites may be allocated or 
existing licences are due to be replaced. 



The recommended salmon aquaculture advisory group on policy development should be set up with the initial 
tasks of providing advice on implementing management improvements and a code of salmon aquaculture 
practices. The code should take the form of a single reference document that identifies all standards and 
guidelines for the development and operation of salmon farms. Developed cooperatively by government, industry 
and other key interests, the code would be a primary source for salmon farmers in developing farm management 
plans and describing specific measures to be used to prevent or mitigate escape, maintain and monitor fish health, 
contain waste, and deter predators. 
Before a performance standard for waste discharges can be established, considerable work needs to be done. 
Information about the impact of waste from current farms on water quality and benthic life is limited, and that 
which does exist has not been fully utilized. Intensive monitoring of several key sediment and water quality 
parameters at salmon farms should be conducted, and the results should be correlated to biodiversity impacts 
beneath salmon farms, with consideration also given to economic implications for the industry. 
A comprehensive code of salmon aquaculture practice that establishes best operational practices and describe 
application processes as well as methods to address complaints and resolve disputes is a critical component of the 
proposed management framework. (Recommendation 48) 
Legislative, regulatory and policy changes are outlined and should be made to implement the recommendations. 
Operational policies are needed to implement many of the changes. Processes for the review of tenure 
applications, salmon aquaculture licence applications and waste management plans are recommended and policy 
guidelines should be issued to endorse and adopt these. A corporate enforcement and compliance policy should be 
documented by the managing agencies to provide greater certainty and fairness to the industry and public. 
(Recommendation 49) 
While the Salmon Aquaculture Review has determined that the overall risk to the environment from salmon 
farming is low, caution needs to be exercised about lifting the moratorium on new tenures before a new 
management system is fully in place. The government may wish to consider developing selective regional or sub-
regional coastal strategies for the issuance of new tenures, where government is confident that issues can be 
managed. Strategies would have to take into account the need for sites for relocation of farms due to poor siting 
conditions and First Nations issues (demonstrated through consultation and information assessment). In areas of 
scarce resource availability, once an area is reserved for relocation, government should consider identifying 
suitable sites, in consultation with local interests, and allocating them through a competitive proposal call. This 
approach would allow tight controls pending the implementation of management system reforms and coastal 
management planning processes. 
Immediate direction should be provided to the Central Coast and Queen Charlottes land and resource management 
process to address salmon aquaculture issues. Comprehensive aquaculture licences could be issued for new farms 
that impose many of the new operational requirements on a farm by farm basis until regulations are developed. 
Other priorities in the implementation of the recommendations should include pilot projects to test alternative 
farming technologies (closed-containment), and research to address significant gaps in information about potential 
results of interactions between farmed and wild salmon and localized effects of salmon farming. 
3. Summary of Recommendations 
The following is the full text of the 49 recommendations made by the Environmental Assessment Office in the 
final report of the Salmon Aquaculture Review. 
 

 



CCOONNSSOOLLIIDDAATTEEDD  LLIISSTT  OOFF  RREECCOOMMMMEENNDDAATTIIOONNSS  
TThhee  ffoolllloowwiinngg  aarree  tthhee  rreeccoommmmeennddaattiioonnss  mmaaddee  tthhrroouugghhoouutt  tthhiiss  rreeppoorrtt,,  aanndd  eexxttrraacctteedd  ffrroomm  tthhee  ffuullll  tteexxtt  ffoorr  eeaassee  ooff  
rreeffeerreennccee..  
SSaallmmoonn  FFaarrmm  SSiittiinngg  
  
RReeccoommmmeennddaattiioonn  11::  EEssttaabblliisshh  ppeerrmmaanneenntt  rreeggiioonnaall  FFiisshh  FFaarrmm  RReevviieeww  CCoommmmiitttteeeess  ttoo  eennssuurree  ccoooorrddiinnaatteedd  ssaallmmoonn  ffaarrmm  ssiittiinngg  aanndd  

mmaannaaggeemmeenntt  ddeecciissiioonnss..  
••  TThhee  eexxiissttiinngg  VVaannccoouuvveerr  IIssllaanndd  FFiisshh  FFaarrmm  RReevviieeww  CCoommmmiitttteeee  sshhoouulldd  bbee  ccoonnffiirrmmeedd  ffoorr  tthhaatt  rreeggiioonn  aass  aa  ppeerrmmaanneenntt  ssttrruuccttuurree  ffoorr  

mmaakkiinngg  rreeccoommmmeennddaattiioonnss  oonn  ssiittee  tteennuurree  aanndd  aaqquuaaccuullttuurree  lliicceennssee  iissssuuaannccee,,  rreeppllaacceemmeenntt,,  mmooddiiffiiccaattiioonn  aanndd  eennffoorrcceemmeenntt..    
••  SSiimmiillaarr  ccoommmmiitttteeeess  sshhoouulldd  bbee  ffoorrmmeedd  ffoorr  ootthheerr  aaddmmiinniissttrraattiivvee  rreeggiioonnss,,  aass  aapppprroopprriiaattee  ((ee..gg..,,  LLoowweerr  MMaaiinnllaanndd  rreeggiioonn;;  CCeennttrraall  

CCooaasstt  rreeggiioonn))..  
••  FFiirrsstt  NNaattiioonnss  iinn  wwhhoossee  tteerrrriittoorryy  ssaallmmoonn  ffaarrmmiinngg  aapppplliiccaattiioonnss  aarree  mmaaddee  sshhoouulldd  bbee  iinnvviitteedd  ttoo  jjooiinn  tthhee  ccoommmmiitttteeee;;  llooccaall  

ggoovveerrnnmmeennttss  iinn  tthhee  aarreeaa  ooff  tthhee  tteennuurree  aapppplliiccaattiioonn  sshhoouulldd  aallssoo  bbee  iinnvviitteedd  ttoo  sseerrvvee  aass  mmeemmbbeerrss  aanndd  ttoo  eessttaabblliisshh  lliiaaiissoonn  wwiitthh  tthhee  
llooccaall  aaddvviissoorryy  wwoorrkkiinngg  ccoommmmiitttteeee  pprrooppoosseedd  iinn  RReeccoommmmeennddaattiioonn  77..  

••  TThhee  rreeggiioonnaall  FFiisshh  FFaarrmm  RReevviieeww  CCoommmmiitttteeeess  sshhoouulldd  eessttaabblliisshh  tthheeiirr  rruulleess  ooff  ooppeerraattiioonn  iinncclluuddiinngg  tthhee  uussee  ooff  ccoonnsseennssuuss  pprriinncciipplleess  
aanndd  sshhoouulldd  pprroovviiddee  aaddvviiccee  ttoo  ssttaattuuaattoorryy  ddeecciissiioonn--mmaakkeerrss..  WWhheerree  tthhee  pprroovviinncciiaall  aaggeenncciieess  eexxppeerriieennccee  ddiissaaggrreeeemmeennttss  tthhaatt  
ccaannnnoott  bbee  rreessoollvveedd  wwiitthhiinn  tthhee  ccoommmmiitttteeee,,  ddiiffffeerreenncceess  sshhoouulldd  bbee  rreeffeerrrreedd  ttoo  tthhee  aapppprroopprriiaattee  rreeggiioonnaall  IInntteerr--aaggeennccyy  
MMaannaaggeemmeenntt  CCoommmmiitttteeee  ffoorr  gguuiiddaannccee  oorr  ddeecciissiioonn,,  oorr  ttoo  tthhee  aapppprroopprriiaattee  AAssssiissttaanntt  DDeeppuuttyy  MMiinniisstteerrss  oorr  DDeeppuuttyy  MMiinniisstteerrss..  

RReeccoommmmeennddaattiioonn  22::  DDeevveelloopp  iinntteeggrraatteedd  ccooaassttaall  zzoonnee  mmaannaaggeemmeenntt  ppllaannss..  
••  TThhee  pprroovviinnccee  sshhoouulldd,,  oovveerr  ttiimmee,,  pprreeppaarree  iinntteeggrraatteedd  ccooaassttaall  zzoonnee  mmaannaaggeemmeenntt  ppllaannss  tthhaatt  ddeessiiggnnaattee  ssppeecciiffiicc  ggeeooggrraapphhiicc  

aarreeaass  tthhaatt  aarree  ssuuiittaabbllee  ffoorr  ddiiffffeerreenntt  iinntteennssiittiieess  aanndd  ttyyppeess  ooff  aaccttiivviittiieess,,  iinncclluuddiinngg  ssaallmmoonn  aaqquuaaccuullttuurree..    
••  TThhee  pprroovviinnccee  sshhoouulldd  ccoommpplleettee  tthhee  LLaanndd  aanndd  RReessoouurrccee  MMaannaaggeemmeenntt  PPllaannss  ((LLRRMMPPss))  ffoorr  CCeennttrraall  CCooaasstt  aanndd  tthhee  QQuueeeenn  

CChhaarrllootttteess  iinn  aaccccoorrddaannccee  wwiitthh  aannnnoouunncceedd  ppoolliiccyy  aanndd  ttiimmiinngg,,  aanndd  sshhoouulldd  iinncclluuddee  ssaallmmoonn  aaqquuaaccuullttuurree  iinn  tthhee  tteerrmmss  ooff  
rreeffeerreennccee  ffoorr  eeaacchh  LLRRMMPP..  

••  TThhee  ccooaassttaall  zzoonnee  mmaannaaggeemmeenntt  ppllaannss  sshhoouulldd  bbee  bbaasseedd  oonn  aa  tthhoorroouugghh  aasssseessssmmeenntt  ooff  aallll  bbiioollooggiiccaall  rreessoouurrcceess  iinn  rreellaattiioonn  ttoo  tthhee  
iinntteerreessttss  aanndd  ddeemmaannddss  ooff  ccooaassttaall  uusseerrss..    

••  CCooaassttaall  zzoonnee  mmaannaaggeemmeenntt  ppllaannss  sshhoouulldd  bbee  ddeevveellooppeedd  wwiitthh  tthhee  ppaarrttiicciippaattiioonn  ooff  aallll  kkeeyy  ssttaakkeehhoollddeerrss  iinn  aa  ccoonnsseennssuuss--sseeeekkiinngg  
sseettttiinngg..    

••  PPllaannss  sshhoouulldd  bbee  pprreeppaarreedd  aatt  bbootthh  tthhee  ssuubbrreeggiioonnaall  lleevveell  ((ee..gg..,,  CCeennttrraall  CCooaasstt))  aanndd  aatt  tthhee  llooccaall  lleevveell  ((ee..gg..,,  NNoooottkkaa  SSoouunndd))..  
RReeccoommmmeennddaattiioonn  33::  PPeennddiinngg  tthhee  ddeevveellooppmmeenntt  ooff  ccooaassttaall  zzoonnee  mmaannaaggeemmeenntt  ppllaannss,,  pprrooaaccttiivveellyy  iiddeennttiiffyy  aanndd  aallllooccaattee  ssuuiittaabbllee  

ssaallmmoonn  aaqquuaaccuullttuurree  ssiitteess..  
••  PPeennddiinngg  tthhee  ddeevveellooppmmeenntt  ooff  ffuullllyy  iinntteeggrraatteedd  ccooaassttaall  zzoonnee  mmaannaaggeemmeenntt  ppllaannss  aatt  tthhee  ssuubb--rreeggiioonnaall  aanndd  llooccaall  lleevveellss,,  tthhee  

pprroovviinncciiaall  ggoovveerrnnmmeenntt  sshhoouulldd  eemmppllooyy  ssiittee  aallllooccaattiioonn  tteecchhnniiqquueess  tthhaatt  aasssseessss  aanndd  aallllooccaattee  iinnddiivviidduuaall  ssaallmmoonn  ffaarrmmiinngg  ssiitteess  iinn  
ggrroouuppss  oonn  aa  ““rreeggiioonnaall””  bbaassiiss,,  wwhheerree  ootthheerr  uusseess  aarree  ccoonnssiiddeerreedd  ccoonnccuurrrreennttllyy,,  aanndd  ooppppoorrttuunniittiieess  aarree  pprroovviiddeedd  ffoorr  ffeeddeerraall  aanndd  
pprroovviinncciiaall  aaggeennccyy,,  FFiirrsstt  NNaattiioonnss,,  llooccaall  ggoovveerrnnmmeenntt,,  aanndd  ppuubblliicc  iinnppuutt..  

••  SSaallmmoonn  ffaarrmmiinngg  ssiitteess  tthhaatt  aarree  iiddeennttiiffiieedd  uussiinngg  tthhiiss  aapppprrooaacchh  sshhoouulldd  bbee  ggrraanntteedd  tthhrroouugghh  aa  ccoommppeettiittiivvee  pprrooppoossaall  ccaallllss  pprroocceessss  
wwhheerree  pprrooppoossaallss  aarree  eevvaalluuaatteedd  oonn  tthhee  bbaassiiss  ooff  eennvviirroonnmmeennttaall,,  eeccoonnoommiicc  aanndd  ssoocciiaall  ccrriitteerriiaa..  TThhee  eevvaalluuaattiioonn  ffrraammeewwoorrkk  ffoorr  
ssuucchh  pprrooppoossaallss  wwoouulldd  rreeqquuiirree  ddeevveellooppmmeenntt..  



RReeccoommmmeennddaattiioonn  44::  AAddoopptt  rreevviisseedd  ssaallmmoonn  ffaarrmm  ssiittiinngg  ccrriitteerriiaa..  
••  SSaallmmoonn  ffaarrmmss  sshhoouulldd  bbee  ssiitteedd  uussiinngg  tthhee  ccrriitteerriiaa  sshhoowwnn  iinn  TTaabbllee  1133  iinn  llooccaattiioonnss  wwhheerree::  
  --    tthheerree  iiss  nnoo  iinntteeggrraatteedd  ccooaassttaall  llaanndd  uussee  ppllaann  oorr  llooccaall  ggoovveerrnnmmeenntt  zzoonniinngg  bbyyllaaww  aallrreeaaddyy  iinn  ppllaaccee  tthhaatt  pprroovviiddeess  cclleeaarr  ddiirreeccttiioonn  

oonn  ssaallmmoonn  ffaarrmm  ssiittiinngg,,  aanndd  
  --    ggoovveerrnnmmeenntt  hhaass  nnoott  ccoonndduucctteedd  aann  ““iinntteerriimm””  ssaallmmoonn  aaqquuaaccuullttuurree--rreellaatteedd  ppllaannnniinngg  pprroocceessss  ttoo  pprree--sseelleecctt  aanndd  mmaarrkkeett  ssaallmmoonn  

ffaarrmmiinngg  ssiitteess..  
••  TThheessee  ccrriitteerriiaa  sshhoouulldd  bbee  aaddjjuusstteedd  oovveerr  ttiimmee  ttoo  rreessppoonndd  ttoo  nneeww  iinnffoorrmmaattiioonn  aanndd  ppoossssiibbllyy  ttoo  rreessppoonndd  ttoo  nneeww  tteecchhnnoollooggyy..  
RReeccoommmmeennddaattiioonn  55::  RReeqquuiirree  ssaallmmoonn  ffaarrmm  aapppplliiccaannttss  ttoo  ssuubbmmiitt  aann  aasssseessssmmeenntt  ooff  pprrooppoosseedd  ssaallmmoonn  ffaarrmm  ssiitteess  aanndd  ppootteennttiiaall  

iimmppaaccttss  oonn  ootthheerr  rreessoouurrcceess  aanndd  uusseess..  
••  AAss  ppaarrtt  ooff  tthhee  ssttaannddaarrdd  ssaallmmoonn  ffaarrmm  ssiittee  aapppplliiccaattiioonn  pprroocceedduurree,,  aapppplliiccaannttss  sshhoouulldd  bbee  rreeqquuiirreedd  ttoo  ssuubbmmiitt  aa  ppaacckkaaggee  ooff  

iinnffoorrmmaattiioonn  ddeessccrriibbiinngg  tthhee  rreessoouurrcceess  aanndd  uusseess  aaffffeecctteedd  bbyy  tthhee  pprrooppoosseedd  ffaarrmm,,  aanndd  ppootteennttiiaall  iimmppaaccttss  oonn  eennvviirroonnmmeennttaall  
rreessoouurrcceess,,  hhuummaann  ppooppuullaattiioonnss  aanndd  uusseerr  ggrroouuppss..    

••  TThhee  FFFFRRCC  sshhoouulldd,,  oonn  aa  pprriioorriittyy  bbaassiiss,,  ddooccuummeenntt  gguuiiddeelliinneess  ffoorr  uussee  bbyy  pprrooppoonneennttss  iinn  ddeevveellooppiinngg  aann  aapppplliiccaattiioonn..  
••  TThhee  ssiittee  aasssseessssmmeenntt  sshhoouulldd  bbee  aasssseemmbblleedd  bbyy  qquuaalliiffiieedd  iinnddiivviidduuaallss  uussiinngg  ggoovveerrnnmmeenntt  rreessoouurrccee  iinnvveennttoorriieess  aanndd  mmaappppiinngg,,  ssiittee  

ssuurrvveeyyss  aanndd  ssttuuddiieess,,  aanndd  llooccaall  ccoonnssuullttaattiioonn..    
••  GGoovveerrnnmmeenntt  sshhoouulldd  pprreeppaarree  aa  gguuiiddee  ffoorr  tthhee  pprreeppaarraattiioonn  ooff  ssiittee  aasssseessssmmeennttss  wwhhiicchh  ccoonnttaaiinnss  aaddvviiccee  ttoo  pprrooppoonneennttss  oonn  

iinnffoorrmmaattiioonn  ssoouurrcceess,,  aanndd  ddooccuummeennttss  aapppprroopprriiaattee  ssiittee  aasssseessssmmeenntt  mmeetthhooddss  aanndd  ccoonntteenntt  ooff  ssiittee  aasssseessssmmeenntt  ssuubbmmiissssiioonnss,,  
iinncclluuddiinngg  rreeqquuiirreedd  ccaatteeggoorriieess  ooff  iimmppaacctt,,  mmaapp  ssccaallee  rreeqquuiirreemmeennttss,,  llooccaall  ccoonnssuullttaattiioonn  rreeqquuiirreemmeennttss,,  aanndd  ssuubbmmiissssiioonn  ffoorrmmaatt..  

RReeccoommmmeennddaattiioonn  66::  CCoonnttiinnuuee  ttoo  iimmpprroovvee  tthhee  qquuaalliittyy  ooff  ccooaassttaall  rreessoouurrccee  iinnvveennttoorryy  mmaappppiinngg..  
••  GGoovveerrnnmmeenntt  sshhoouulldd  ccoonnttiinnuuee  ttoo  ddeevveelloopp  aanndd  iimmpprroovvee  iinnvveennttoorriieess  aanndd  mmaappppiinngg  ooff  ccooaassttaall  rreessoouurrcceess  ((aatt  mmaapp  ssccaalleess  rraannggiinngg  

ffrroomm  11::225500,,000000  ttoo  11::2200,,000000))  aass  aa  kkeeyy  ttooooll  ffoorr  iinntteeggrraatteedd  ccooaassttaall  zzoonnee  ppllaannnniinngg  aanndd  mmaannaaggeemmeenntt,,  aanndd  ffoorr  ssaallmmoonn  ffaarrmm  ssiittiinngg  
ddeecciissiioonn--mmaakkiinngg..    

••  GGoovveerrnnmmeenntt  iinnvveennttoorriieess  aanndd  mmaappppiinngg  sshhoouulldd  iinnccoorrppoorraattee  ffeeddeerraall  aanndd  pprroovviinncciiaall  ddaattaabbaasseess,,  llooccaall  aanndd  ttrraaddiittiioonnaall  kknnoowwlleeddggee,,  
aanndd  mmaappppiinngg  aasssseemmbblleedd  aanndd  pprroovviiddeedd  bbyy  pprriivvaattee  iinndduussttrryy..    

••  SSaallmmoonn  aaqquuaaccuullttuurree  ssuuiittaabbiilliittyy  mmaappss,,  bbaasseedd  oonn  bbeesstt  aavvaaiillaabbllee  iinnvveennttoorryy  iinnffoorrmmaattiioonn,,  sshhoouulldd  bbee  pprreeppaarreedd  tthhaatt  ccllaassssiiffyy  tthhee  
rreellaattiivvee  ppootteennttiiaall  ooff  BB..CC..’’ss  ccooaassttaall  aarreeaass  ffoorr  ssaallmmoonn  ffaarrmmiinngg  uussee..  TThheessee  mmaappss  sshhoouulldd  bbee  uusseedd  ttoo  ccoouunnsseell  ssaallmmoonn  ffaarrmmiinngg  
pprrooppoonneennttss  oonn  aapppprroopprriiaattee  ssaallmmoonn  ffaarrmmiinngg  llooccaattiioonnss  ttoo  pprree--sseelleecctt  aanndd  mmaarrkkeett  ssuuiittaabbllee  ssaallmmoonn  ffaarrmm  ssiitteess,,  aanndd  aass  aann  iimmppoorrttaanntt  
iinnffoorrmmaattiioonn  iinnppuutt  iinnttoo  ccooaassttaall  zzoonnee  ppllaannnniinngg  pprroocceesssseess..  

••  CCooaassttaall  rreessoouurrccee  iinnvveennttoorryy  iinnffoorrmmaattiioonn  sshhoouulldd  bbee  aavvaaiillaabbllee  ttoo  aaggeenncciieess  aanndd  ootthheerr  iinntteerreesstteedd  ppaarrttiieess  iinn  bbootthh  hhaarrdd  ccooppyy  aanndd  
eelleeccttrroonniicc  ffoorrmmaatt  aatt  rreeaassoonnaabbllee  ccoosstt..  TThhee  pprroovviinnccee  sshhoouulldd  ddeevveelloopp  aanndd  iimmpplleemmeenntt  aa  ssttaannddaarrddiizzeedd  ppoolliiccyy  rreessppeeccttiinngg  tthhee  
ppuubblliicc  ddiissttrriibbuuttiioonn  aanndd  ccoossttiinngg  ooff  tthhiiss  iinnffoorrmmaattiioonn,,  aass  aa  bbaassiiss  ffoorr  ffaacciilliittaattiinngg  iittss  wwiiddee  aavvaaiillaabbiilliittyy  aanndd  uussee..  SSeennssiittiivvee  FFiirrsstt  NNaattiioonnss  
ccuullttuurraall  ddaattaa  rreessppeeccttiinngg  rreessoouurrccee  hhaarrvveessttiinngg  aanndd  ttrraaddiittiioonnaall  uussee  aarreeaass  sshhoouulldd  ccoonnttiinnuuee  ttoo  bbee  pprrootteecctteedd,,  uunnlleessss  tthhee  rreelleevvaanntt  
FFiirrsstt  NNaattiioonnss  aapppprroovvee  tthhee  rreelleeaassee  ooff  tthhoossee  ddaattaa..  

RReeccoommmmeennddaattiioonn  77::  EEnnssuurree  tthhee  ooppppoorrttuunniittyy  ffoorr  ppuubblliicc  ppaarrttiicciippaattiioonn  iinn  ssaallmmoonn  ffaarrmm  ssiittiinngg  aanndd  mmaannaaggeemmeenntt  ddeecciissiioonnss  bbyy  
eessttaabblliisshhiinngg  llooccaall  aaddvviissoorryy  wwoorrkkiinngg  ccoommmmiitttteeeess..  

••  EEssttaabblliisshh  llooccaall  aaddvviissoorryy  wwoorrkkiinngg  ccoommmmiitttteeeess,,  ccoommpprriissiinngg  aa  bbaallaanncceedd  ccrroossss  sseeccttiioonn  ooff  llooccaall  iinntteerreessttss,,  ttoo  aaddvviissee  ggoovveerrnnmmeenntt  oonn  
ssaallmmoonn  ffaarrmm  ssiittiinngg  aanndd  mmaannaaggeemmeenntt  qquueessttiioonnss..    

••  CCoommmmiitttteeeess  sshhoouulldd  eessttaabblliisshh  tthheeiirr  ooppeerraattiinngg  pprroocceedduurreess  aanndd  aacccceepptt  ccoommmmeenntt  ffrroomm  tthhee  ppuubblliicc  oonn  aa  ssaallmmoonn  ffaarrmm  ssiittiinngg  
pprrooppoossaall  ffoorr  aa  ppeerriioodd  ooff  ttiimmee  eessttaabblliisshheedd  bbyy  tthhee  ccoommmmiitttteeee  oonnccee  tthhee  ppuubblliicc  hhaavvee  bbeeeenn  nnoottiiffiieedd  ooff  tthhee  pprrooppoossaall..  

••  IInnvviittee  llooccaall  ggoovveerrnnmmeenntt  rreepprreesseennttaattiivveess  ttoo  sseerrvvee  aass  lliiaaiissoonn  bbeettwweeeenn  tthhiiss  ccoommmmiitttteeee  aanndd  aa  rreeggiioonnaall  FFiisshh  FFaarrmm  RReevviieeww  
CCoommmmiitttteeee..  

••  UUttiilliizzee  aapppprroopprriiaattee  eexxiissttiinngg  ccoommmmiitttteeeess  ffoorr  tthhiiss  ppuurrppoossee  wwhheerreevveerr  ppoossssiibbllee  ((ee..gg..,,  eexxiissttiinngg  LLRRMMPP  TTaabbllee  ssuubb--ccoommmmiitttteeee,,  LLooccaall  
RRoouunndd  TTaabbllee,,  CCoommmmuunniittyy  RReessoouurrccee  BBooaarrdd,,  oorr  AAddvviissoorryy  PPllaannnniinngg  CCoommmmiissssiioonn))  aanndd  ccaallll  oonn  ffeeddeerraall  aanndd  pprroovviinncciiaall  aaggeenncciieess  ffrroomm  
tthhee  FFFFRRCC  aass  nneeeeddeedd..  



RReeccoommmmeennddaattiioonn  88::  AAsssseessss  eexxiissttiinngg  ssaallmmoonn  ffaarrmmss  ttoo  ddeetteerrmmiinnee  iiff  tthhee  ffaarrmmss  aarree  ccaauussiinngg  ssiiggnniiffiiccaanntt  nneeggaattiivvee  iimmppaaccttss  tthhaatt  nneeeedd  ttoo  
bbee  ccoorrrreecctteedd..  

••  MMAAFFFF,,  MMEELLPP  aanndd  DDFFOO  sshhoouulldd  ccooooppeerraattee  iinn  aann  aasssseessssmmeenntt  ooff  aallll  eexxiissttiinngg  ssaallmmoonn  ffaarrmm  ssiitteess  ttoo  iiddeennttiiffyy  wwhheetthheerr  oorr  nnoott  tthhee  ffaarrmm  iiss  
ccaauussiinngg  ssiiggnniiffiiccaanntt  nneeggaattiivvee  iimmppaaccttss  aanndd  ccoonnfflliiccttss  tthhaatt  rreeqquuiirree  rreemmeeddiiaattiioonn..    

••  AAggeenncciieess  sshhoouulldd  pprriioorriittiizzee  eexxiissttiinngg  ssaallmmoonn  ffaarrmmss  ffoorr  ssiittee  eevvaalluuaattiioonn,,  bbaasseedd  oonn::  
  --    kknnoowwlleeddggee  ooff  ppaasstt  ppeerrffoorrmmaannccee  aatt  tthhee  ssiittee,,    
  --    aavvaaiillaabbllee  ssiittee  mmoonniittoorriinngg  iinnffoorrmmaattiioonn,,  
  --    tthhee  ppooiinntt  aatt  wwhhiicchh  tthhee  ssiittee  tteennuurree  ccoommeess  dduuee  ffoorr  rreeppllaacceemmeenntt,,  aanndd    
  --    ccoonncceerrnnss  rraaiisseedd  bbyy  FFiirrsstt  NNaattiioonnss..  
••  WWhheerree  iitt  iiss  ccoonncclluuddeedd  ffrroomm  aa  ssiittee  aasssseessssmmeenntt  tthhaatt  aann  eexxiissttiinngg  ssaallmmoonn  ffaarrmm  iiss  ccaauussiinngg  ssiiggnniiffiiccaanntt  iimmppaaccttss  tthhaatt  nneeeedd  ttoo  bbee  

aaddddrreesssseedd,,  tthhee  aabboovvee  aaggeenncciieess  sshhoouulldd  ccooooppeerraattee  wwiitthh  tthhee  ffaarrmm  ooppeerraattoorr  ttoo  pprreeppaarree  aa  rreemmeeddiiaattiioonn  ppllaann..  TThhee  ppllaann  mmiigghhtt  
iinncclluuddee  mmeeaassuurreess  ttoo  rreedduuccee  pprroodduuccttiioonn  lleevveellss,,  aammeenndd  hhuussbbaannddrryy  pprraaccttiicceess,,  iinnttrroodduuccee  nneeww  tteecchhnnoollooggyy,,  oorr  rreellooccaattee  tthhee  ssiittee..  

••  WWhheerree  ggoovveerrnnmmeenntt  rreeqquuiirreess  iimmmmeeddiiaattee  rreemmeeddiiaattiioonn  bbyy  ssaallmmoonn  ffaarrmmeerrss  wwhhoossee  ssiittee  tteennuurreess  aanndd  ootthheerr  lliicceenncceess//ppeerrmmiittss  aarree  iinn  
ggoooodd  ssttaannddiinngg,,  tthheenn  rreemmeeddiiaattiioonn  ccoossttss  sshhoouulldd  bbee  bboorrnnee  bbyy  tthhee  pprroovviinncciiaall  ggoovveerrnnmmeenntt,,  rreeccooggnniizziinngg  tthhaatt  tthhoossee  ssaallmmoonn  ffaarrmmeerrss  
aarree  ooppeerraattiinngg  iinn  ccoommpplliiaannccee  wwiitthh  aapppprroovveedd  lliicceenncceess  aanndd  ppeerrmmiittss..  WWhheerree  tthhee  nneeeedd  ffoorr  rreemmeeddiiaattiioonn  iiss  lleessss  pprreessssiinngg,,  ggoovveerrnnmmeenntt  
mmaayy  eelleecctt  ttoo  ppuutt  tthhee  tteennuurree  hhoollddeerr  oonn  nnoottiiccee  tthhaatt  rreemmeeddiiaattiioonn  wwiillll  bbee  rreeqquuiirreedd  aass  aa  ccoonnddiittiioonn  ooff  ssiittee  tteennuurree  rreeppllaacceemmeenntt,,  
mmaakkiinngg  tthhee  ccoossttss  ooff  rreemmeeddiiaattiioonn  tthhee  rreessppoonnssiibbiilliittyy  ooff  tthhee  ooppeerraattoorr..  

••  AAnn  aasssseessssmmeenntt  ooff  rreessoouurrcceess  nneeeeddeedd  ttoo  ssuuppppoorrtt  ssiittee  rreellooccaattiioonn  sshhoouulldd  bbee  mmaaddee  bbyy  MMEELLPP  aanndd  MMAAFFFF  pprriioorr  ttoo  ccoonnssiiddeerriinngg  nneeww  
tteennuurree  aapppplliiccaattiioonnss  oorr  pprreesseelleeccttiinngg  tteennuurreess  ffoorr  ccoommppeettiittiivvee  bbiiddddiinngg  ((rreeffeerr  ttoo  RReeccoommmmeennddaattiioonn  33))  ttoo  eennssuurree  eexxiissttiinngg  tteennuurree  
hhoollddeerrss’’  nneeeeddss  aarree  mmeett..  

••  AAggeenncciieess  sshhoouulldd  ccoonnssuulltt  wwiitthh  FFiirrsstt  NNaattiioonnss  iinn  ddeevveellooppiinngg  aa  ssttrraatteeggyy  ffoorr  tthhee  rreevviieeww  aanndd  pprriioorriittiizziinngg  ooff  ssiitteess  ccaauussiinngg  ssiiggnniiffiiccaanntt  
nneeggaattiivvee  iimmppaaccttss  aass  rreeccoommmmeennddeedd  iinn  CChhaapptteerr  99..    

••  TTeennuurree  hhoollddeerrss  sshhoouulldd  bbee  ccoonnssuulltteedd  aanndd  bbee  aa  ppaarrtt  ooff  tthhiiss  ssttrraatteeggyy..  
RReeccoommmmeennddaattiioonn  99::  DDeevveelloopp  aanndd  iimmpplleemmeenntt  ccoonnssiisstteenntt  gguuiiddeelliinneess  ffoorr  aasssseessssiinngg  aanndd  aapppprroovviinngg  ssaallmmoonn  aaqquuaaccuullttuurree  ffaacciilliittiieess  iinn  

ffrreesshhwwaatteerr..  
••  GGoovveerrnnmmeenntt  sshhoouulldd  pprreeppaarree  aanndd  aaddoopptt  ssttaannddaarrddiizzeedd  gguuiiddeelliinneess  ffoorr  aasssseessssiinngg  nnuuttrriiffiiccaattiioonn  rriisskkss,,  aanndd  rriisskkss  ttoo  iinnddiiggeennoouuss  ffiisshh  

ppooppuullaattiioonnss  ffrroomm  eessccaappeedd  yyoouunngg  ssaallmmoonn,,  wwhhiicchh  aarree  ppootteennttiiaallllyy  aassssoocciiaatteedd  wwiitthh  ssaallmmoonn  aaqquuaaccuullttuurree  aaccttiivviittiieess  iinn  ffrreesshhwwaatteerr  
llaakkeess..  

••  GGoovveerrnnmmeenntt  sshhoouulldd  pprreeppaarree  aanndd  aaddoopptt  ssttaannddaarrddiizzeedd  gguuiiddeelliinneess  ffoorr  llooccaattiioonn  aanndd  ccoonnssttrruuccttiioonn  ssttaannddaarrddss  ooff  hhaattcchheerriieess..  
••  TThhee  gguuiiddeelliinneess  sshhoouulldd  rreefflleecctt  tthhaatt  ssaallmmoonn  aaqquuaaccuullttuurree  ffaacciilliittiieess  iinn  ffrreesshhwwaatteerr  llaakkeess  wwiillll  bbee  aauutthhoorriizzeedd  oonnllyy  wwhheerree  rriisskkss  ooff  

nneeggaattiivvee  nnuuttrriiffiiccaattiioonn  iimmppaacctt  aanndd  rriisskkss  ttoo  iinnddiiggeennoouuss  ffiisshh  ppooppuullaattiioonnss  aarree  llooww..  
••  NNoo  nneeww  ssaallmmoonn  aaqquuaaccuullttuurree  ddeevveellooppmmeenntt  iinn  ffrreesshhwwaatteerr  llaakkeess  sshhoouulldd  bbee  aapppprroovveedd  uunnttiill  tthhee  pprrooppoosseedd  gguuiiddeelliinneess  aarree  iinn  ppllaaccee..  
RReeccoommmmeennddaattiioonn  1100::  DDeevveelloopp  aanndd  eennffoorrccee  wwaatteerr  qquuaalliittyy  ssttaannddaarrddss  ffoorr  ddiissssoollvveedd  wwaassttee  ddiisscchhaarrggeess  ffrroomm  llaakkee  ccaaggee  ooppeerraattiioonnss..  
••  MMEELLPP  sshhoouulldd  eessttaabblliisshh  aanndd  eennffoorrccee  wwaatteerr  qquuaalliittyy  ssttaannddaarrddss  ffoorr  ddiissssoollvveedd  wwaassttee  ddiisscchhaarrggeess  ffrroomm  aaqquuaaccuullttuurree  ffaacciilliittiieess  iinn  

ffrreesshhwwaatteerr  llaakkeess..  
••  TThhee  ssttaannddaarrddss  sshhoouulldd  bbee  mmaaddee  eennffoorrcceeaabbllee  tthhrroouugghh  rreegguullaattiioonn  uunnddeerr  tthhee  WWaassttee  MMaannaaggeemmeenntt  AAcctt..  OOppeerraattoorrss  sshhoouulldd  bbee  

rreessppoonnssiibbllee  ffoorr  rreegguullaarr  wwaatteerr  qquuaalliittyy  mmoonniittoorriinngg  aanndd  ssuubbmmiissssiioonn  ooff  mmoonniittoorriinngg  ddaattaa  ttoo  MMEELLPP..  



EEssccaappeedd  FFaarrmm  SSaallmmoonn  
  
RReeccoommmmeennddaattiioonn  1111::  CCoonnttiinnuuee  ttoo  aallllooww  bbootthh  PPaacciiffiicc  aanndd  AAttllaannttiicc  ccuullttuurree,,  bbuutt  rreessttrriicctt  tthhee  ssppeecciieess  ffaarrmmeedd  ttoo  ttaakkee  iinnttoo  aaccccoouunntt  

llooccaall  ssiittee  ccoonnddiittiioonnss..  
••  GGoovveerrnnmmeenntt  sshhoouulldd  ccoonnttiinnuuee  ttoo  aallllooww  bbootthh  AAttllaannttiicc  aanndd  PPaacciiffiicc  ssaallmmoonn  ttoo  bbee  ffaarrmmeedd  iinn  mmaarriinnee  nneett--ccaaggeess..  
••  GGoovveerrnnmmeenntt  sshhoouulldd  pprroohhiibbiitt  ffaarrmmss  wwiitthh  PPaacciiffiicc  ssaallmmoonn  ffrroomm  bbeeiinngg  llooccaatteedd  nneeaarr  ssttrreeaammss  wwiitthh  sseennssiittiivvee  wwiilldd  ssttoocckkss..  
••  GGoovveerrnnmmeenntt  aaggeenncciieess  sshhoouulldd  ffuurrtthheerr  ddeevveelloopp  eexxiissttiinngg  ssttrreeaamm  ccllaassssiiffiiccaattiioonn  pprrooggrraammss  ttoo  eennssuurree  aaccccuurraattee  ddaattaa  rreeggaarrddiinngg  tthhee  

ccuurrrreenntt  ssttaattuuss  ooff  ssaallmmoonn  ssttoocckkss  iinn  ccooaassttaall  ssttrreeaammss  iiss  aavvaaiillaabbllee  ffoorr  tthhee  aapppprroopprriiaattee  ssiittiinngg  ooff  ssaallmmoonn  ffaarrmmss..  
••  GGoovveerrnnmmeenntt  sshhoouulldd  ccoonnttiinnuuee  ttoo  pprroohhiibbiitt  tthhee  ccoommmmeerrcciiaall  ffaarrmmiinngg  ooff  ttrraannssggeenniicc  ssaallmmoonn  iinn  mmaarriinnee  nneett--ccaaggeess..  
RReeccoommmmeennddaattiioonn  1122::  AAddvvaannccee  tthhee  ggooaall  ooff  eelliimmiinnaattiinngg  eessccaappeess  bbyy  ffooccuussiinngg  oonn  eessccaappee  pprreevveennttiioonn  aass  tthhee  pprriinncciippaall  mmaannaaggeemmeenntt  

ssttrraatteeggyy  ffoorr  eelliimmiinnaattiinngg  aanndd//oorr  rreedduucciinngg  eeccoollooggiiccaall  rriisskkss  ffrroomm  ssaallmmoonn  ffaarrmm  eessccaappeess..  
••  GGoovveerrnnmmeenntt  sshhoouulldd  aammeenndd  tthhee  AAqquuaaccuullttuurree  RReegguullaattiioonn  ttoo::  
  --  eessttaabblliisshh  aa  rreeqquuiirreemmeenntt  ffoorr  ssaallmmoonn  ffaarrmmeerrss  ttoo  ssppeecciiffyy  iinn  aann  aaqquuaaccuullttuurree  ooppeerraattiioonnaall  ppllaann,,  tthhee  ssppeecciiffiicc  mmeeaassuurreess  ((ii..ee..,,  

tteecchhnnoollooggiiccaall//eennggiinneeeerriinngg  ccoonnttrroollss  aanndd  hhuussbbaannddrryy  pprraaccttiicceess))  tthhaatt  wwiillll  bbee  aaddoopptteedd  aatt  tthhee  ffaarrmm  ttoo  pprreevveenntt  ffaarrmm  ssaallmmoonn  
eessccaappeess  aanndd  ccoonnssttiittuuttee  eennffoorrcceeaabbllee  eelleemmeennttss  ooff  tthhee  aaqquuaaccuullttuurree  lliicceennccee,,  aanndd    

  --  eessttaabblliisshh  aa  ssppeecciiffiicc  rreeqquuiirreemmeenntt  wwrriitttteenn  iinn  tthhee  aaqquuaaccuullttuurree  lliicceennccee  ffoorr  ssaallmmoonn  ffaarrmmeerrss  ttoo  kkeeeepp  tthhee  lleevveell  ooff  eessccaappeess  ffrroomm  tthheeiirr  
ffaarrmm  wwiitthhiinn  aa  tthhrreesshhoolldd  ooff  tthhrreeee  ppeerr  cceenntt  ooff  ttoottaall  ffiisshh  ssttoocckkeedd..  IIff  tthhee  tthhrreesshhoolldd  nnuummbbeerr  iiss  eexxcceeeeddeedd  ((tthhrroouugghh  iinnddiivviidduuaall  eessccaappee  
““eevveennttss””  oorr  tthhrroouugghh  cchhrroonniicc  lleeaakkaaggee)),,  tthhee  ffaarrmm  sshhoouulldd  bbee  ssuubbjjeecctt  ttoo  aa  rreevviieeww  ooff  tthhee  aaqquuaaccuullttuurree  ooppeerraattiioonnaall  ppllaann,,  wwiitthh  
mmooddiiffiiccaattiioonn  ttoo  tthhee  eessccaappee  pprreevveennttiioonn  mmeeaassuurreess  tthhaatt  aarree  ssppeecciiffiieedd  iinn  tthhee  mmaannaaggeemmeenntt  ppllaann  bbeeiinngg  rreeqquuiirreedd  iiff  ddeeeemmeedd  
iinnaaddeeqquuaattee..  

••  FFaaiilluurree  ttoo  ccoommppllyy  wwiitthh  rreegguullaattoorryy  rreeqquuiirreemmeennttss  sshhoouulldd  lleeaadd  ttoo  ddiisscciipplliinnaarryy  mmeeaassuurreess  ssuucchh  aass  ffiinniinngg  oorr  lliicceennccee  rreevvooccaattiioonn..  
••  PPrroovviinncciiaall  aaggeenncciieess  aanndd  iinndduussttrryy  sshhoouulldd,,  aass  ppaarrtt  ooff  aann  oovveerraallll  ssaallmmoonn  aaqquuaaccuullttuurree  ““ccooddee  ooff  pprraaccttiiccee,,””  ccooooppeerraattee  ttoo  ddeevveelloopp  

aanndd  mmaaiinnttaaiinn  aa  ddeessccrriippttiioonn  ooff  bbeesstt  aavvaaiillaabbllee  aanndd  ffeeaassiibbllee  tteecchhnnoollooggyy  aanndd  hhuussbbaannddrryy  pprraaccttiicceess  ffoorr  pprreevveennttiinngg  eessccaappeess..  TThhiiss  
iinnffoorrmmaattiioonn  sshhoouulldd  bbee  mmaaddee  aavvaaiillaabbllee  ttoo  ssaallmmoonn  ffaarrmmeerrss  ffoorr  uussee  iinn  ddeevveellooppiinngg  mmooddeerrnn  aanndd  eeffffeeccttiivvee  eessccaappee  pprreevveennttiioonn  
mmeeaassuurreess  iinn  tthheeiirr  iinnddiivviidduuaall  aaqquuaaccuullttuurree  ooppeerraattiioonnaall  ppllaannss..  

••  PPrroovviinncciiaall  aaggeenncciieess  sshhoouulldd  rreegguullaarrllyy  rreevviieeww  tthhee  tthhrreesshhoolldd  nnuummbbeerr  ooff  ssaallmmoonn  eessccaappeess  aanndd  rreedduuccee  iitt  aass  wwaarrrraanntteedd  bbaasseedd  uuppoonn  
iimmpprroovveemmeennttss  iinn  tteecchhnnoollooggyy,,  hhuussbbaannddrryy  pprraaccttiicceess  aanndd  ddeemmoonnssttrraatteedd  eeccoollooggiiccaall  nneeeedd..  TThhee  tthhrreesshhoolldd  sshhoouulldd  bbee  lloowweerreedd  ttoo  aass  
cclloossee  ttoo  zzeerroo  ppeerr  cceenntt  aass  ppoossssiibbllee  wwiitthhiinn  ffiivvee  yyeeaarrss..  

RReeccoommmmeennddaattiioonn  1133::  IImmpplleemmeenntt  aa  mmaannddaattoorryy  ssttaannddaarrddiizzeedd  iinnffoorrmmaattiioonn  ccoolllleeccttiioonn  aanndd  rreeppoorrttiinngg  pprrooggrraamm..  
••  GGoovveerrnnmmeenntt  aanndd  iinndduussttrryy  sshhoouulldd  ffuurrtthheerr  ddeevveelloopp  tthhee  eexxiissttiinngg  ccoommppuutteerr--bbaasseedd  iinnvveennttoorryy  ttrraacckkiinngg  ssyysstteemm  iinnttoo  aa  ssttaannddaarrddiizzeedd  

ssyysstteemm  tthhaatt  iiss  iimmpplleemmeenntteedd  iinndduussttrryy--wwiiddee..  TThhiiss  iinnvveennttoorryy  ssyysstteemm  sshhoouulldd  cclleeaarrllyy  sshhooww::  nnuummbbeerrss  ooff  ssaallmmoonn  ttrraannssffeerrrreedd  ttoo  eeaacchh  
ffaarrmm,,  nnuummbbeerrss  lloosstt  ttoo  ddiisseeaassee,,  nnuummbbeerrss  lloosstt  ttoo  pprreeddaattiioonn,,  nnuummbbeerrss  lloosstt  ttoo  cchhrroonniicc  lleeaakkaaggee,,  nnuummbbeerrss  lloosstt  dduuee  ttoo  eessccaappee  eevveennttss,,  
nnuummbbeerrss  ooff  rreeccoovveerreedd  ssaallmmoonn,,  nnuummbbeerrss  hhaarrvveesstteedd,,  aanndd  ddaattee  aanndd  ssiizzee  ooff  ffiisshh  aatt  eeaacchh  eevveenntt..  

••  AAllll  ffaarrmmss  sshhoouulldd  bbee  rreeqquuiirreedd  ttoo  mmaaiinnttaaiinn  tthhiiss  iinnvveennttoorryy  ttrraacckkiinngg  ssyysstteemm  aanndd  rreeppoorrtt  tthhiiss  iinnffoorrmmaattiioonn  ttoo  ggoovveerrnnmmeenntt  ffoorr  eevveerryy  
pprroodduuccttiioonn  ccyyccllee  aass  aa  ccoonnddiittiioonn  ooff  tthhee  ssaallmmoonn  aaqquuaaccuullttuurree  lliicceennccee..  TThheessee  ddaattaa  sshhoouulldd  aallssoo  bbee  ooppeenn  ttoo  ggoovveerrnnmmeenntt  
iinnssppeeccttiioonn  aatt  aannyy  ttiimmee..  

••  IInnvveennttoorryy  ddaattaa  sshhoouulldd  bbee  mmaaddee  aavvaaiillaabbllee  ttoo  tthhee  ppuubblliicc  iinn  aa  mmaannnneerr  tthhaatt  pprrootteeccttss  pprroopprriieettaarryy  iinnffoorrmmaattiioonn  tthhrroouugghh  aannnnuuaall  
rreeppoorrttss  pprreeppaarreedd  oonn  aa  rreeggiioonnaall  bbaassiiss  bbyy  MMAAFFFF..  

••  FFaarrmmss  tthhaatt  aarree  pprroovveedd  ttoo  bbee  mmiissrreeppoorrttiinngg  nnuummbbeerrss  sshhoouulldd  bbee  ssuubbjjeecctt  ttoo  ddiisscciipplliinnaarryy  aaccttiioonn..  



RReeccoommmmeennddaattiioonn  1144::  RReedduuccee  tthhee  rriisskk  ooff  eeccoollooggiiccaall  eeffffeeccttss  ffrroomm  eessccaappeedd  ffaarrmmeedd  ssaallmmoonn..  
••  AAddoopptt  rreegguullaattoorryy  mmeeaassuurreess  tthhaatt  mmiinniimmiizzee  tthhee  ppootteennttiiaall  ffoorr  eeccoollooggiiccaall  rriisskkss  ffrroomm  ffaarrmm  ssaallmmoonn  tthhaatt  ddoo  eessccaappee,,  rreeccooggnniizziinngg  tthhaatt  

aalltthhoouugghh  ssttrraatteeggiicc  pprriioorriittyy  sshhoouulldd  bbee  oonn  eessccaappee  pprreevveennttiioonn,,  tthhee  lliikkeelliihhoooodd  ooff  eessccaappeess  ooff  aatt  lleeaasstt  mmiinniimmaall  nnuummbbeerrss  wwiillll  rreemmaaiinn..  
TThhee  mmeeaassuurreess  sshhoouulldd  ffooccuuss  oonn  rreemmeeddiiaattiioonn  ooff  ssiiggnniiffiiccaanntt  eessccaappee  eevveennttss  tthhrroouugghh  aaddooppttiioonn  aanndd  iimmpplleemmeennttaattiioonn  ooff  eessccaappee  
rreeccoovveerryy  ppllaannss..  AA  rreegguullaattoorryy  aapppprrooaacchh  ttoo  eennaabblliinngg  eessccaappee  rreeccoovveerryy  ppllaannss  wwiillll  bbee  rreeqquuiirreedd  ffrroomm  DDFFOO..  

••  RReeqquuiirree  ssaallmmoonn  ffaarrmmeerrss  ttoo  ddeevveelloopp  aapppprroovveedd  rreeggiioonnaall  ssttrraatteeggiieess  ffoorr  eessccaappee  rreeccoovveerryy  aanndd  ffaarrmm--ssppeecciiffiicc  eessccaappee  rreeccoovveerryy  
ppllaannss  iinn  ccoonnssuullttaattiioonn  wwiitthh  ffeeddeerraall  aanndd  pprroovviinncciiaall  aaggeenncciieess  wwiitthh  tthhee  mmaannddaattee  ttoo  rreegguullaattee  aanndd  mmaannaaggee  wwiilldd  ffiisshheerriieess..  

••  RReeqquuiirree  ssaallmmoonn  ffaarrmmeerrss  ttoo  kkeeeepp  tthhee  lleevveell  ooff  eessccaappeess  ffrroomm  tthheeiirr  ffaarrmm  wwiitthhiinn  aa  tthhrreesshhoolldd  nnuummbbeerr  tthhaatt  iiss  ssppeecciiffiieedd  iinn  tthheeiirr  lliicceennccee  
ddooccuummeenntt..  IIff  tthhee  tthhrreesshhoolldd  nnuummbbeerr  iiss  eexxcceeeeddeedd  tthhrroouugghh  iinnddiivviidduuaall  eessccaappee  eevveennttss,,  tthheenn  tthhee  ffaarrmm  mmuusstt  iimmpplleemmeenntt  tthhee  eessccaappee  
rreeccoovveerryy  ppllaann..  SSaallmmoonn  ffaarrmmeerrss  ffaaiilliinngg  ttoo  iimmpplleemmeenntt  tthhee  eessccaappee  rreeccoovveerryy  ppllaann  sshhoouulldd  bbee  ssuubbjjeecctt  ttoo  ddiisscciipplliinnaarryy  aaccttiioonn..  

••  MMAAFFFF,,  iinn  ccoonnssuullttaattiioonn  wwiitthh  MMEELLPP  aanndd  DDFFOO,,  sshhoouulldd  wwoorrkk  wwiitthh  iinndduussttrryy  ttoo  ddeeffiinnee  aann  aapppprroopprriiaattee  tthhrreesshhoolldd  nnuummbbeerr  tthhaatt  wwoouulldd  bbee  
aapppplliiccaabbllee  ttoo  aallll  ffaarrmmss,,  aanndd  sshhoouulldd  pprroodduuccee  aa  gguuiiddee  ttoo  aassssiisstt  iinndduussttrryy  wwiitthh  tthhee  ddeevveellooppmmeenntt  ooff  eeffffeeccttiivvee  eessccaappee  rreeccoovveerryy  
ppllaannss..  

••  CCoonnttiinnuuee  aanndd  eexxppaanndd  tthhee  AAttllaannttiicc  SSaallmmoonn  WWaattcchh  PPrrooggrraamm  ttoo  hheellpp  ddeetteerrmmiinnee  tthhee  ffaattee  aanndd  bbeehhaavviioouurr  ooff  eessccaappeedd  AAttllaannttiicc  
ssaallmmoonn..  

••  CCoonndduucctt  rreesseeaarrcchh,,  ssuubbjjeecctt  ttoo  ccoonnssiiddeerraattiioonn  ooff  ootthheerr  rreesseeaarrcchh  pprriioorriittiieess,,  iinnttoo  ffuurrtthheerr  ddoommeessttiiccaattiioonn  ooff  ffaarrmm  ssaallmmoonn  aanndd  
ddeevveellooppmmeenntt  ooff  aallll--ffeemmaallee  oorr  nnoonn--rreepprroodduuccttiivvee  AAttllaannttiicc  ssaallmmoonn..  DDeessiiggnnaattee  aaggeennccyy  ppeerrssoonnnneell  ttoo  rreegguullaarrllyy  rreevviieeww  aanndd  rreeppoorrtt  
oonn  tthhee  rreessuullttss  ooff  ootthheerr  rreelleevvaanntt  rreesseeaarrcchh..  

••  MMoonniittoorr  ootthheerr  rreelleevvaanntt  rreesseeaarrcchh  bbeeiinngg  ccoonndduucctteedd  iinn  BB..CC..  aanndd  ootthheerr  jjuurriissddiiccttiioonnss  ffoorr  rreessuullttss  uusseeffuull  ttoo  iimmpprroovviinngg  tthhee  mmaannaaggeemmeenntt  
ooff  ssaallmmoonn  ffaarrmmiinngg  iinn  BB..CC..  

  
FFaarrmm  aanndd  WWiilldd  FFiisshh  HHeeaalltthh  
  
RReeccoommmmeennddaattiioonn  1155::  EEssttaabblliisshh  aa  FFiisshh  HHeeaalltthh  WWoorrkkiinngg  CCoommmmiitttteeee  ttoo  pprroommoottee  iinntteeggrraatteedd  aanndd  ccoorrppoorraattee  ffiisshh  hheeaalltthh  ppoolliiccyy  

ddeevveellooppmmeenntt  iinn  BB..CC..  
••  GGoovveerrnnmmeenntt  sshhoouulldd  mmaannddaattee  aa  FFiisshh  HHeeaalltthh  WWoorrkkiinngg  CCoommmmiitttteeee  ttoo  ddeevveelloopp  aanndd  oovveerrsseeee  mmaannaaggeemmeenntt  ppoolliicciieess  ccoonncceerrnniinngg  aallll  

aassppeeccttss  ooff  ffiisshh  hheeaalltthh,,  iinncclluuddiinngg::  ffiieelldd  iinnvveessttiiggaattiioonnss  aanndd  ssuurrvveeiillllaannccee,,  iinnssppeeccttiioonnss,,  mmoonniittoorriinngg,,  aasssseessssmmeenntt,,  aanndd  rreeppoorrttiinngg..  
••  TThhee  ccoommmmiitttteeee  sshhoouulldd  ccoommpprriissee  ffeeddeerraall  aanndd  pprroovviinncciiaall  rreepprreesseennttaattiivveess  wwiitthh  ddeemmoonnssttrraatteedd  eexxppeerrttiissee  oorr  rreessoouurrcceess  iinn  tthhee  ffiieellddss  

ooff::  ffiisshh  bbiioollooggyy  aanndd  pphhyyssiioollooggyy,,  ffiisshh  ddiisseeaassee  sscciieennccee,,  aanndd  pphhaarrmmaaccoollooggyy..  
••  TThhee  tteerrmmss  ooff  rreeffeerreennccee  ffoorr  tthhee  FFiisshh  HHeeaalltthh  WWoorrkkiinngg  CCoommmmiitttteeee  sshhoouulldd  ssppeecciiffyy  tthhaatt  tthhee  ccoommmmiitttteeee  wwiillll  ssoolliicciitt  iinnppuutt  aanndd  aaddvviiccee  

ffrroomm  iinntteerreesstteedd  ppaarrttiieess,,  iinncclluuddiinngg::  FFiirrsstt  NNaattiioonnss,,  MMOOHH,,  HHeeaalltthh  CCaannaaddaa,,  AAggrriiccuullttuurree  aanndd  AAggrrii--FFoooodd  CCaannaaddaa,,  EEnnvviirroonnmmeenntt  
CCaannaaddaa,,  iinndduussttrryy,,  aanndd  ccoommmmuunniittyy  oorrggaanniizzaattiioonnss..  

••  AAllll  iinntteennssiivvee  ffiisshh  ccuullttuurree  ooppeerraattiioonnss,,  iinncclluuddiinngg::  ccoommmmeerrcciiaall  ggrrooww--oouutt  ssiitteess,,  ccoommmmeerrcciiaall  hhaattcchheerriieess  aanndd  bbrrooooddssttoocckk  pprrooggrraammss,,  
ppuubblliicc  aanndd  ccoommmmuunniittyy  eennhhaanncceemmeenntt  hhaattcchheerriieess,,  aanndd  ootthheerr  rreelleevvaanntt  wwiilldd  ffiisshh  ssttoocckk  eennhhaanncceemmeenntt  aaccttiivviittiieess,,  sshhoouulldd  bbee  ssuubbjjeecctt  
ttoo  tthhee  ppoolliicciieess  ooff  tthhee  FFiisshh  HHeeaalltthh  WWoorrkkiinngg  CCoommmmiitttteeee..  



RReeccoommmmeennddaattiioonn  1166::  SSttrreennggtthheenn  ddiisseeaassee  ssuurrvveeiillllaannccee  aanndd  ccoonnttrrooll  pprrooggrraammss..  
••  TThhee  pprrooppoosseedd  FFiisshh  HHeeaalltthh  WWoorrkkiinngg  CCoommmmiitttteeee  sshhoouulldd  ddeevveelloopp  aanndd  iimmpplleemmeenntt  aaccttiivvee  ddiisseeaassee  aanndd  ddiisseeaassee--ccaauussiinngg  oorrggaanniissmm  

ssuurrvveeiillllaannccee  pprrooggrraammss..  
••  FFiirrsstt  NNaattiioonnss  ffiisshheerriieess  ssttaaffff,,  ccoommmmuunniittyy  ffiisshheerrss  aanndd  ssaallmmoonn  aaqquuaaccuullttuurree  iinndduussttrryy  ssttaaffff  sshhoouulldd  bbee  ttrraaiinneedd  ttoo  rreeccooggnniizzee  vvaarriioouuss  ttyyppeess  

ooff  ffiisshh  ddiisseeaassee  iinn  oorrddeerr  ttoo  aassssiisstt  wwiitthh  tthhee  ssuurrvveeiillllaannccee..  PPrroottooccoollss  ffoorr  ddaattaa  ccoolllleeccttiioonn  aanndd  ssaammpplliinngg  sshhoouulldd  bbee  eessttaabblliisshheedd..  
••  UUssiinngg  rreessuullttss  ooff  tthhee  aaccttiivvee  ssuurrvveeiillllaannccee  pprrooggrraammss,,  tthhee  pprrooppoosseedd  FFiisshh  HHeeaalltthh  WWoorrkkiinngg  CCoommmmiitttteeee  sshhoouulldd  ddeetteerrmmiinnee  wwhhaatt  ddiisseeaasseess  

aarree  ooff  ccoonncceerrnn  aanndd  aarree  ttoo  bbee  rreeppoorrttaabbllee  uunnddeerr  tthhee  AAnniimmaall  DDiisseeaassee  CCoonnttrrooll  AAcctt..  
••  UUnnttiill  rreessuullttss  ooff  tthhee  aaccttiivvee  ssuurrvveeiillllaannccee  pprrooggrraammss  aarree  aavvaaiillaabbllee  aanndd  ssuuffffiicciieenntt  ttoo  ddeetteerrmmiinnee  tthhee  ddiisseeaasseess  ooff  ccoonncceerrnn  ((aanndd  tthhuuss  ttoo  

eennaabbllee  rreeppoorrttaabbllee  ddiisseeaasseess  ttoo  bbee  lliisstteedd)),,  ooppeerraattoorrss  sshhoouulldd  bbee  rreeqquuiirreedd  ttoo  aaccqquuiirree  ddiiaaggnnoossiiss  ffrroomm  aa  rreeccooggnniizzeedd  llaabboorraattoorryy  
wwhheenn  tthhee  ddaaiillyy  mmoorrttaalliittyy  rraattee  ((nnoott  dduuee  ttoo  pprreeddaattiioonn  oorr  hhaarrmmffuull  aallggaall  bblloooommss))  iiss  tthhrreeeeffoolldd  llaarrggeerr  tthhaann  tthhee  mmeeaann  ddaaiillyy  mmoorrttaalliittyy  
rraattee  ffoorr  tthhee  pprreevviioouuss  mmoonntthh,,  aanndd  rreeppoorrtt  tthhee  rreessuullttss  ooff  tthhee  tteessttss  ttoo  tthhee  pprroovviinncciiaall  FFiisshh  HHeeaalltthh  VVeetteerriinnaarriiaann..  

••  FFiisshh  ddiisseeaasseess  sshhoouulldd  bbee  iiddeennttiiffiieedd  bbyy  tthhee  pprrooppoosseedd  FFiisshh  HHeeaalltthh  WWoorrkkiinngg  CCoommmmiitttteeee  tthhaatt  aarree  ttoo  bbee  ddeessiiggnnaatteedd  ddiisseeaasseess  uunnddeerr  
tthhee  pprroovviinncciiaall  AAnniimmaall  DDiisseeaassee  CCoonnttrrooll  AAcctt,,  ttoo  eennssuurree  tthhaatt  ddiisseeaassee  rreeppoorrttiinngg  rreeqquuiirreemmeennttss  aanndd  ootthheerr  pprroovviissiioonnss  bbeeccoommee  
aapppplliiccaabbllee  ttoo  ffaarrmmeedd  ffiisshh,,  iinncclluuddiinngg  tthhee  ppoowweerrss  ffoorr  iinnssppeeccttoorrss  ttoo  qquuaarraannttiinnee,,  sseeiizzee  aanndd  ddiissppoossee  ooff  ffaarrmmeedd  ffiisshh  bbaasseedd  oonn  tthhee  
ttrriiggggeerriinngg  ooff  ssppeecciiffiicc  ccrriitteerriiaa..  TThhee  pprrooppoosseedd  FFiisshh  HHeeaalltthh  WWoorrkkiinngg  CCoommmmiitttteeee  sshhoouulldd  rreegguullaarrllyy::  rreevviieeww  tthhee  rreeppoorrttaabbllee  ddiisseeaassee  lliisstt,,  
rreevviieeww  aanndd  rreeccoommmmeenndd  tthhee  ccrriitteerriiaa,,  aanndd  mmaakkee  rreeccoommmmeennddaattiioonnss  rreeggaarrddiinngg  eeffffeeccttiivvee  qquuaarraannttiinnee  aanndd  ddeessttrruuccttiioonn  ooff  ffiisshh  
uunnddeerr  lleeggiissllaattiioonn..  

••  LLeeggiissllaattiioonn  sshhoouulldd  hhaavvee  aa  rreegguullaatteedd  ccoosstt  rreeccoovveerryy  ssyysstteemm  tthhaatt  ccaann  bbee  aapppplliieedd  wwhheenn  iinntteerrvveennttiioonn  bbyy  ggoovveerrnnmmeenntt  iiss  nneecceessssaarryy  
ttoo  ccoovveerr  ccoossttss  ttoo  ggoovveerrnnmmeenntt  ooff  qquuaarraannttiinniinngg,,  sseeiizziinngg  aanndd//oorr  ddiissppoossiinngg  ooff  ffaarrmmeedd  ffiisshh,,  aanndd  tthhee  eexxiissttiinngg  ccoosstt  rreeccoovveerryy  
mmeecchhaanniissmmss  uunnddeerr  tthhee  AAnniimmaall  DDiisseeaassee  CCoonnttrrooll  AAcctt  sshhoouulldd  bbee  rreevviieewweedd  bbyy  tthhee  ccoommmmiitttteeee  ffoorr  aaddeeqquuaaccyy..  

RReeccoommmmeennddaattiioonn  1177::  DDeevveelloopp  ssttaannddaarrddss  ffoorr  mmaannaaggiinngg  ffaarrmmeedd  ssaallmmoonn  hheeaalltthh  aass  ppaarrtt  ooff  aa  ssaallmmoonn  aaqquuaaccuullttuurree  ccooddee  ooff  pprraaccttiiccee,,  
aanndd  eennffoorrccee  tthhee  ssttaannddaarrddss  aass  aa  ccoonnddiittiioonn  ooff  tthhee  ssaallmmoonn  aaqquuaaccuullttuurree  lliicceennccee..  

••  EEnnffoorrcceeaabbllee  ssttaannddaarrddss  ffoorr  mmaannaaggiinngg  ffaarrmmeedd  ssaallmmoonn  hheeaalltthh  sshhoouulldd  bbee  ddeevveellooppeedd  aass  ppaarrtt  ooff  aa  ssaallmmoonn  aaqquuaaccuullttuurree  ccooddee  ooff  
pprraaccttiiccee,,  aanndd  sshhoouulldd  iinncclluuddee  ssttaannddaarrddss  rreessppeeccttiinngg::  ddiisseeaassee  pprreevveennttiioonn  aanndd  mmaannaaggeemmeenntt  pprroottooccoollss,,  mmiinniimmuumm  hheeaalltthh  rreeccoorrdd  
rreeqquuiirreemmeennttss,,  oouuttbbrreeaakk  mmaannaaggeemmeenntt  pprroottooccoollss,,  ddrruugg  uussee,,  aanndd  ddiisseeaassee  rreeppoorrttiinngg  rreeqquuiirreemmeennttss..  

••  TThhee  pprroovviinncciiaall  aanndd  ffeeddeerraall  ggoovveerrnnmmeennttss  sshhoouulldd  ccoonnttrriibbuuttee  ttoo  rreesseeaarrcchh  iinnttoo  vvaacccciinnee  ddeevveellooppmmeenntt..  
••  IInniittiiaall  ssttaannddaarrddss  sshhoouulldd  bbee  iinn  ppllaaccee  wwiitthhiinn  oonnee  yyeeaarr  aanndd  aappppllyy  ttoo  aallll  nneeww  lliicceenncceess  aanndd  lliicceennccee  rreenneewwaallss..  
••  TThhee  ssttaannddaarrddss  sshhoouulldd  bbee  ccoommpprreehheennssiivveellyy  aanndd  rreegguullaarrllyy  rreevviieewweedd  ffoorr  eeffffeeccttiivveenneessss  aafftteerr  iimmpplleemmeennttaattiioonn  bbyy  tthhee  pprrooppoosseedd  FFiisshh  

HHeeaalltthh  WWoorrkkiinngg  CCoommmmiitttteeee..  
••  TThhee  ssttaannddaarrddss  sshhoouulldd  aappppllyy  ttoo  aallll  iinntteennssiivvee  ffiisshh  ccuullttuurree  ooppeerraattiioonnss,,  iinncclluuddiinngg::  ccoommmmeerrcciiaall  ggrrooww--oouutt  ssiitteess,,  ccoommmmeerrcciiaall  hhaattcchheerriieess  

aanndd  bbrrooooddssttoocckk  pprrooggrraammss,,  ppuubblliicc  aanndd  ccoommmmuunniittyy  eennhhaanncceemmeenntt  hhaattcchheerriieess,,  aanndd  ootthheerr  rreelleevvaanntt  wwiilldd  ffiisshh  ssttoocckk  eennhhaanncceemmeenntt  
aaccttiivviittiieess..  

RReeccoommmmeennddaattiioonn  1188::  IImmpprroovvee  tthhee  qquuaalliittyy  aanndd  aacccceessssiibbiilliittyy  ooff  ffiisshh  hheeaalltthh  iinnffoorrmmaattiioonn..  
••  TThhee  pprroovviinncciiaall  aanndd  ffeeddeerraall  ggoovveerrnnmmeennttss  sshhoouulldd  ccooooppeerraattee  ttoo  ddeevveelloopp  aa  ssiinnggllee,,  ccoommpprreehheennssiivvee  ffiisshh  hheeaalltthh  ddaattaabbaassee  wwhhiicchh  wwiillll  

ssttoorree  aanndd  lliinnkk  rreessuullttss  ooff::  ffiieelldd  iinnvveessttiiggaattiioonnss  aanndd  ssuurrvveeiillllaannccee,,  iinnssppeeccttiioonnss,,  mmoonniittoorriinngg,,  aasssseessssmmeenntt,,  aanndd  rreeppoorrttiinngg..  
••  DDaattaa  ffrroomm  aallll  iinntteennssiivvee  ffiisshh  ccuullttuurree  ooppeerraattiioonnss,,  iinncclluuddiinngg::  ccoommmmeerrcciiaall  ssaallmmoonn  ggrrooww--oouutt  ffaacciilliittiieess,,  pprriivvaattee  hhaattcchheerriieess  aanndd  

bbrrooooddssttoocckk  pprrooggrraammss,,  aanndd  ppuubblliicc  aanndd  ccoommmmuunniittyy  eennhhaanncceemmeenntt  hhaattcchheerriieess,,  sshhoouulldd  bbee  iinntteeggrraatteedd  iinnttoo  tthhee  ddaattaabbaassee..  
••  MMaannddaattoorryy  ppuubblliisshheedd  ggoovveerrnnmmeenntt  rreeppoorrttss  oonn::  tthhee  ddiissttrriibbuuttiioonn  aanndd  iinncciiddeennccee  ooff  ddiisseeaassee,,  ppaatthhooggeennss  aanndd  ppaarraassiitteess  iinn  tthhee  wwaatteerrss  

ooff  BB..CC..,,  aanndd  aatt  aallll  iinntteennssiivvee  ffiisshh  ccuullttuurree  ooppeerraattiioonnss  sshhoouulldd  bbee  pprroodduucceedd  aannnnuuaallllyy  iinn  aa  mmaannnneerr  tthhaatt  pprrootteeccttss  pprroopprriieettaarryy  
iinnffoorrmmaattiioonn..  TThhee  ffiisshh  hheeaalltthh  ddaattaabbaassee  sshhoouulldd  bbee  aacccceessssiibbllee  aanndd  sseeaarrcchhaabbllee,,  ssuubbjjeecctt  ttoo  ssccrreeeennss  oonn  pprroopprriieettaarryy  iinnffoorrmmaattiioonn,,  bbyy  
tthhee  ppuubblliicc  tthhrroouugghh  ggoovveerrnnmmeenntt  ssttaaffff  oonn  aa  ccoosstt  rreeccoovveerryy  bbaassiiss  aanndd  aacccceessssiibbllee  ttoo  FFiirrsstt  NNaattiioonnss  oonn  aa  ggoovveerrnnmmeenntt--ttoo--ggoovveerrnnmmeenntt  
bbaassiiss..  



RReeccoommmmeennddaattiioonn  1199::  SSttrreennggtthheenn  ppoolliicciieess  aanndd  pprrooggrraammss  rreessppeeccttiinngg  iimmppoorrttaattiioonn..  
••  TThhee  ‘‘ssuurrffaaccee--ddiissiinnffeecctteedd,,  ffeerrttiilliizzeedd  eegggg  oonnllyy’’  ppoolliiccyy  ffoorr  iimmppoorrttaattiioonnss  sshhoouulldd  ccoonnttiinnuuee  ttoo  aappppllyy  ttoo  aallll  AAttllaannttiicc  aanndd  PPaacciiffiicc  ssaallmmoonn  

iimmppoorrttss  oorriiggiinnaattiinngg  ffrroomm  oouuttssiiddee  ooff  BB..CC..  IImmppoorrttaattiioonn  ooff  lliivvee  ffiisshh,,  uunnffeerrttiilliizzeedd  eeggggss  oorr  mmiilltt  sshhoouulldd  bbee  pprroohhiibbiitteedd  uunnddeerr  aallll  
cciirrccuummssttaanncceess..  CCuurrrreenntt  ppoolliiccyy  rreessppeeccttiinngg  ootthheerr  iimmppoorrttaattiioonn  pprraaccttiicceess  sshhoouulldd  rreemmaaiinn  iinn  ppllaaccee..  

••  AA  ssttaannddaarrdd  mmaaxxiimmuumm  nnuummbbeerr  ooff  aalllloowwaabbllee  iimmppoorrtteedd  ffeerrttiilliizzeedd  eeggggss  ppeerr  yyeeaarr  ffoorr  AAttllaannttiicc  aanndd  PPaacciiffiicc  ssaallmmoonn  sshhoouulldd  bbee  
eessttaabblliisshheedd  bbyy  tthhee  pprrooppoosseedd  FFiisshh  HHeeaalltthh  WWoorrkkiinngg  CCoommmmiitttteeee,,  iinn  ccooooppeerraattiioonn  wwiitthh  tthhee  FFiisshh  TTrraannssppllaanntt  CCoommmmiitttteeee,,  bbaasseedd  oonn  
ccoonnssiiddeerraattiioonn  ooff  tthhee  mmiinniimmuumm  rreeqquuiirreemmeennttss  ffoorr  bbrrooooddssttoocckk  ddeevveellooppmmeenntt  aanndd  rreesseeaarrcchh..  AAnn  eeqquuiittaabbllee  aarrrraannggeemmeenntt  ttoo  aallllooccaattee  
eeggggss  aammoonngg  ooppeerraattoorrss  sshhoouulldd  bbee  aaddoopptteedd,,  bbaasseedd  oonn  aannnnuuaall  nneeeeddss  ooff  iinnddiivviidduuaall  ooppeerraattoorrss..  

••  IImmppoorrttaattiioonn  ppoolliicciieess  sshhoouulldd  aappppllyy  eeqquuiittaabbllyy  ttoo  aallll  iinntteennssiivvee  ffiisshh  ccuullttuurree  ooppeerraattiioonnss,,  iinncclluuddiinngg::  ccoommmmeerrcciiaall  ssaallmmoonn  ggrrooww--oouutt  
ffaacciilliittiieess,,  pprriivvaattee  hhaattcchheerriieess  aanndd  bbrrooooddssttoocckk  pprrooggrraammss,,  aanndd  ppuubblliicc  aanndd  ccoommmmuunniittyy  eennhhaanncceemmeenntt  hhaattcchheerriieess..  

••  TThhee  pprrooppoosseedd  FFiisshh  HHeeaalltthh  WWoorrkkiinngg  CCoommmmiitttteeee  sshhoouulldd  rreevviieeww  tthhee  sscchheedduullee  ooff  ssaammpplliinngg  aanndd  rreeppoorrttiinngg  rreeqquuiirreemmeennttss  ffoorr  ddiisseeaassee,,  
ppaatthhooggeennss  aanndd  ppaarraassiitteess  rreellaatteedd  ttoo  aa  ttrraannssffeerr  eevveenntt,,  ttoo  eennssuurree  tthhaatt  tthhee  pprrooggrraamm  iiss  aaddeeqquuaattee,,  aapppprroopprriiaattee  aanndd  ttrraannssppaarreenntt..  
TThhee  pprrooppoosseedd  FFiisshh  HHeeaalltthh  WWoorrkkiinngg  CCoommmmiitttteeee  sshhoouulldd  wwoorrkk  cclloosseellyy  wwiitthh  tthhee  FFeeddeerraall--PPrroovviinncciiaall  FFiisshh  TTrraannssppllaanntt  CCoommmmiitttteeee  ttoo  
rreevviieeww  aanndd  ssuuggggeesstt  ccrriitteerriiaa  wwhhiicchh  mmuusstt  bbee  ssaattiissffiieedd  aanndd  hheeaalltthh  iinnffoorrmmaattiioonn  wwhhiicchh  mmuusstt  bbee  mmaaddee  aavvaaiillaabbllee  bbeeffoorree  ffeerrttiilliizzeedd  
eeggggss  ccaann  bbee  ccoonnssiiddeerreedd  ffoorr  iimmppoorrttaattiioonn  iinnttoo  tthhee  pprroovviinnccee..  RReessppeeccttiivvee  rroolleess  ccoonncceerrnniinngg  iimmppoorrttaattiioonnss  sshhoouulldd  bbee  rreessoollvveedd..  WWiitthhiinn  
oonnee  yyeeaarr  ooff  ooppeerraattiioonn,,  tthhee  pprrooppoosseedd  FFiisshh  HHeeaalltthh  WWoorrkkiinngg  CCoommmmiitttteeee  sshhoouulldd  mmaakkee  rreeccoommmmeennddaattiioonnss  oonn  tthhee  ffrreeqquueennccyy  aanndd  
nnaattuurree  ooff  ssaammpplliinngg  ffoorr  mmoonniittoorriinngg  aanndd  rreeppoorrttiinngg  ooff  tthhee  hheeaalltthh  ssttaattuuss  ooff  ffiisshh  rreellaatteedd  ttoo  aann  iimmppoorrttaattiioonn  eevveenntt..  

••  AAllll  ddiisseeaasseess,,  ppaatthhooggeennss  aanndd  ppaarraassiitteess  tthhaatt  aarree  ffoorreeiiggnn  ttoo  BB..CC..,,  oorr  aarree  oonnllyy  kknnoowwnn  ttoo  eexxiisstt  iinn  ddiissttiinncctt  rreeggiioonnss  wwiitthhiinn  tthhee  pprroovviinnccee,,  
sshhoouulldd  bbee  mmaaddee  rreeppoorrttaabbllee..  TThhee  pprrooppoosseedd  FFiisshh  HHeeaalltthh  WWoorrkkiinngg  CCoommmmiitttteeee  sshhoouulldd  ccrreeaattee  aa  lliisstt  ooff  rreeppoorrttaabbllee  ddiisseeaasseess  aanndd  
uuppddaattee  iitt  aannnnuuaallllyy,,  aass  aa  bbaassiiss  ffoorr  lliissttiinngg  rreeppoorrttaabbllee  ddiisseeaasseess  uunnddeerr  tthhee  AAnniimmaall  DDiisseeaassee  CCoonnttrrooll  AAcctt..  

••  SSaammpplliinngg  oorr  rreeppoorrttiinngg  sshhoouulldd  bbee  ssttaannddaarrddiizzeedd,,  iirrrreessppeeccttiivvee  ooff  tthhee  oorriiggiinn  ooff,,  oorr  ddeessttiinnaattiioonn  ffoorr,,  tthhee  iimmppoorrttaattiioonn,,  uunnttiill  tthhee  lleevveell  ooff  
sscciieennttiiffiicc  kknnoowwlleeddggee  iiss  ssuuffffiicciieenntt  ttoo  aapppprroopprriiaatteellyy  aaddjjuusstt  pprroottooccoollss  ttoo  ddeetteerrmmiinnee  iiff  vvaarriiaabbllee  ssttaannddaarrddss  aarree  jjuussttiiffiieedd  bbaasseedd  oonn  rriisskk  
aasssseessssmmeenntt..  

••  TThhee  pprrooppoosseedd  FFiisshh  HHeeaalltthh  WWoorrkkiinngg  CCoommmmiitttteeee  sshhoouulldd  pprrooaaccttiivveellyy  ddeevveelloopp  ffoorr  mmaannaaggeemmeenntt  aaggeenncciieess,,  aa  rreeccoommmmeennddeedd  
rreessppoonnssee  ttoo  ddiisseeaasseess  aanndd  ddiisseeaassee--ccaauussiinngg  aaggeennttss  wwhhiicchh  aarree  ddeetteecctteedd  oorr  ddiiaaggnnoosseedd,,  aanndd  aarree  pprreevviioouussllyy  uunnrreeccooggnniizzeedd  iinn  BB..CC..  

RReeccoommmmeennddaattiioonn  2200::  SSttrreennggtthheenn  tthhee  rreeqquuiirreemmeennttss  ffoorr  ssaammpplliinngg  aanndd  rreeppoorrttiinngg  ooff  ddiisseeaasseess  iinn  ffiisshh  bbeeiinngg  ttrraannssffeerrrreedd  wwiitthhiinn  BB..CC..  
••  TThhee  pprrooppoosseedd  FFiisshh  HHeeaalltthh  WWoorrkkiinngg  CCoommmmiitttteeee  sshhoouulldd  rreevviieeww  tthhee  sscchheedduullee  ooff  ssaammpplliinngg  aanndd  rreeppoorrttiinngg  rreeqquuiirreemmeennttss  ffoorr  ddiisseeaasseess,,  

ppaatthhooggeennss  aanndd  ppaarraassiitteess  rreellaatteedd  ttoo  aa  ttrraannssffeerr  eevveenntt  ttoo  eennssuurree  tthhee  pprrooggrraamm  iiss  aaddeeqquuaattee,,  aapppprroopprriiaattee  aanndd  ttrraannssppaarreenntt..  TThhee  
ccoommmmiitttteeee  sshhoouulldd  wwoorrkk  cclloosseellyy  wwiitthh  tthhee  FFeeddeerraall--PPrroovviinncciiaall  FFiisshh  TTrraannssppllaanntt  CCoommmmiitttteeee  ttoo  rreevviieeww  aanndd  ssuuggggeesstt  ccrriitteerriiaa  wwhhiicchh  mmuusstt  
bbee  ssaattiissffiieedd  aanndd  hheeaalltthh  iinnffoorrmmaattiioonn  wwhhiicchh  mmuusstt  bbee  mmaaddee  aavvaaiillaabbllee  bbeeffoorree  ffiisshh  ccaann  bbee  ccoonnssiiddeerreedd  ffoorr  ttrraannssffeerr  wwiitthhiinn  tthhee  
pprroovviinnccee..  RReessppeeccttiivvee  aaggeennccyy  rroolleess  ccoonncceerrnniinngg  ttrraannssffeerrss  wwiitthhiinn  tthhee  pprroovviinnccee  sshhoouulldd  bbee  ccllaarriiffiieedd..  

••  AAllll  ddiisseeaasseess,,  ppaatthhooggeennss  aanndd  ppaarraassiitteess  tthhaatt  aarree  ffoorreeiiggnn  ttoo  BB..CC..  oorr  aarree  oonnllyy  kknnoowwnn  ttoo  eexxiisstt  iinn  ddiissttiinncctt  rreeggiioonnss  wwiitthhiinn  tthhee  pprroovviinnccee  
sshhoouulldd  bbee  rreeppoorrttaabbllee  rreeggaarrddlleessss  ooff  tthhee  nnaattuurree  ooff  tthhee  ttrraannssffeerr  eevveenntt..  TThhee  lliisstt  ooff  ddiisseeaasseess  ttoo  bbee  mmaaddee  rreeppoorrttaabbllee  sshhoouulldd  bbee  
ccrreeaatteedd  bbyy  tthhee  FFiisshh  HHeeaalltthh  WWoorrkkiinngg  CCoommmmiitttteeee,,  aanndd  uuppddaatteedd  ppeerriiooddiiccaallllyy..  

••  SSaammpplliinngg  oorr  rreeppoorrttiinngg  sshhoouulldd  bbee  ssttaannddaarrddiizzeedd,,  iirrrreessppeeccttiivvee  ooff  tthhee  oorriiggiinn  ooff,,  oorr  ddeessttiinnaattiioonn  ffoorr,,  tthhee  ttrraannssffeerr,,  uunnttiill  tthhee  lleevveell  ooff  
sscciieennttiiffiicc  kknnoowwlleeddggee  iiss  ssuuffffiicciieenntt  ttoo  aapppprroopprriiaatteellyy  aaddjjuusstt  pprroottooccoollss  ttoo  ddeetteerrmmiinnee  iiff  vvaarriiaabbllee  ssttaannddaarrddss  aarree  jjuussttiiffiieedd  bbaasseedd  oonn  rriisskk  
aasssseessssmmeenntt..  



RReeccoommmmeennddaattiioonn  2211::  EEnnhhaannccee  ffiisshh  hheeaalltthh  iinnssppeeccttiioonn  pprraaccttiicceess  aatt  ffiisshh  pprroocceessssiinngg  ffaacciilliittiieess..  
••  PPrroovviinncciiaall  aanndd  ffeeddeerraall  ggoovveerrnnmmeenntt  aaggeenncciieess  mmaannddaatteedd  wwiitthh  tthhee  pprrootteeccttiioonn  ooff  hhuummaann  hheeaalltthh  sshhoouulldd  rreevviieeww,,  aanndd  iiff  nneecceessssaarryy,,  

eennhhaannccee  ssttaannddaarrddss  aanndd  pprroottooccoollss  ffoorr  ppoosstt--ssllaauugghhtteerr  ffiisshh  iinnssppeeccttiioonn  ffoorr  ddiisseeaasseess,,  ppaatthhooggeennss  aanndd  ppaarraassiitteess..  CCrriitteerriiaa  ffoorr  
ddeetteerrmmiinniinngg  ssaammpplliinngg  pprroottooccooll  aanndd  sscchheedduullee  sshhoouulldd  bbee  ttrraannssppaarreenntt..  

••  CCaassee--ssppeecciiffiicc  ssaammpplliinngg  sshhoouulldd  bbee  ddeetteerrmmiinneedd  bbyy  aann  iinnssppeeccttoorr  wwiitthh  uussee  ooff  aann  aaccccrreeddiitteedd  llaabboorraattoorryy,,  rreeqquuiirriinngg  ppeerriiooddiicc  
““uunnaannnnoouunncceedd””  aauuddiittss  aanndd  vvaalliiddaattiioonn  ooff  iinndduussttrryy  ccllaaiimmss  ooff  ddrruugg  uussee  aanndd  wwiitthhddrraawwaall  bbaasseedd  oonn  ccaassee  iinnffoorrmmaattiioonn..  

••  SSaammpplliinngg  sshhoouulldd  bbee  iinnccrreeaasseedd  ffrroomm  pprreesseenntt  lleevveellss  ttoo  rreedduuccee  ssaammpplliinngg  eerrrroorr  ttoo  ssttaattiissttiiccaallllyy  aacccceeppttaabbllee  lleevveellss..  
••  CCoossttss  ooff  mmoonniittoorriinngg  aanndd  aauuddiittiinngg  sshhoouulldd  sshhiifftt  ttoo  aa  ccoosstt  rreeccoovveerryy  bbaassiiss  aass  pprroovviinncciiaall  aanndd  ffeeddeerraall  ggoovveerrnnmmeennttss’’  ccoosstt--rreeccoovveerryy  

ppoolliiccyy  iiss  iimmpplleemmeenntteedd  ffoorr  ootthheerr  ffoooodd  iinndduussttrryy  sseeccttoorrss..  
••  DDrruugg  ttrreeaattmmeenntt  rreeccoorrddss  wwiitthh  ffaarrmmeedd  ffiisshh  sshhiippmmeennttss  ttoo  pprroocceessssiinngg  ppllaannttss  sshhoouulldd  bbee  rreegguullaarrllyy  rreevviieewweedd  bbyy  tthhee  pprrooppoosseedd  FFiisshh  

HHeeaalltthh  WWoorrkkiinngg  CCoommmmiitttteeee  ttoo  iiddeennttiiffyy  ttrreennddss  aanndd  aannttiicciippaattee  ppootteennttiiaall  iissssuueess..  
••  RReessuullttss  ooff  ffiisshh  hheeaalltthh  iinnssppeeccttiioonnss  aatt  pprroocceessssiinngg  ffaacciilliittiieess  sshhoouulldd  bbee  iinntteeggrraatteedd  iinnttoo  tthhee  FFiisshh  HHeeaalltthh  DDaattaabbaassee..  SSiimmiillaarrllyy,,  ddrruugg  

ttrreeaattmmeenntt  rreeccoorrddss  wwiitthh  sshhiippmmeennttss  ttoo  ppllaannttss  sshhoouulldd  bbee  iinntteeggrraatteedd  aanndd  ddaattaa  ppeerriiooddiiccaallllyy  aauuddiitteedd..  
RReeccoommmmeennddaattiioonn  2222::  SSttrreennggtthheenn  ccoonnttrrooll  ooff  ddrruugg  uussee  oonn  ssaallmmoonn  ffaarrmmss..  
••  WWhheenn  ddrruuggss  aarree  bbeeiinngg  uusseedd  oonn  aa  nneett--ccaaggee  ssiittee,,  vviissiibbllee  ffllaagg  iinnddiiccaattoorrss  sshhoouulldd  bbee  rreeqquuiirreedd  ttoo  bbee  uusseedd  aatt  aallll  ttiimmeess  aanndd  

tthhrroouugghhoouutt  tthhee  pprreessccrriibbeedd  wwiitthhddrraawwaall  ppeerriioodd..  SSiimmiillaarrllyy,,  wwrriitttteenn  nnoottiiccee  ooff  tthhee  ssppeecciiffiicc  ddrruugg  bbeeiinngg  aapppplliieedd  sshhoouulldd  bbee  ppoosstteedd  aanndd  
vviissiibbllee  ffrroomm  oouuttssiiddee  tthhee  tteennuurree  bboouunnddaarryy..  

••  AAllll  ddrruuggss  uusseedd  oonn  iinntteennssiivvee  ffiisshh  ccuullttuurree  ooppeerraattiioonnss  sshhoouulldd  bbee  uunnddeerr  pprreessccrriippttiioonn  bbyy  aa  vveetteerriinnaarriiaann  wwiitthh  aapppprroopprriiaattee  eexxppeerrttiissee  
aanndd  eexxppeerriieennccee  iinn  ffiisshh  hheeaalltthh..  

••  DDrruugg  uussee  aatt  ssaallmmoonn  ffaarrmmss  sshhoouulldd  bbee  rreegguullaarrllyy  eevvaalluuaatteedd  bbyy  tthhee  pprrooppoosseedd  FFiisshh  HHeeaalltthh  WWoorrkkiinngg  CCoommmmiitttteeee  ffoorr  cchhaannggiinngg  
ppaatttteerrnnss,,  wwiitthh  aapppprroopprriiaattee  mmeeaassuurreess  ttaakkeenn  oorr  aannaallyysseess  rreeffeerrrreedd  ttoo  mmaannaaggeemmeenntt  aaggeenncciieess..  

••  AAllll  iinnffoorrmmaattiioonn  rreellaatteedd  ttoo  ddrruugg  pprreessccrriippttiioonn  aanndd  uussee  oonn  iinntteennssiivvee  ffiisshh  ccuullttuurree  ooppeerraattiioonnss  sshhoouulldd  bbee  iinntteeggrraatteedd  iinnttoo  tthhee  FFiisshh  HHeeaalltthh  
DDaattaabbaassee..  

RReeccoommmmeennddaattiioonn  2233::  MMooHH  aanndd  HHeeaalltthh  CCaannaaddaa  sshhoouulldd  uunnddeerrttaakkee  ffuurrtthheerr  rreevviieeww  ooff  iissssuueess  rreellaatteedd  ttoo  aannttiibbiioottiicc  aanndd  ootthheerr  ddrruugg  uussee  aatt  
ssaallmmoonn  ffaarrmmss..  

••  MMooHH  aanndd  HHeeaalltthh  CCaannaaddaa  sshhoouulldd  aasssseessss  tthhee  rriisskkss  aassssoocciiaatteedd  wwiitthh  tthhee  ppootteennttiiaall  ffoorr  tthhee  iinnccrreeaassee  ooff  aannttiimmiiccrroobbiiaall  rreessiissttaannccee  
aarriissiinngg  ffrroomm  tthhee  uussee  ooff  aannttiibbiioottiiccss  aatt  ssaallmmoonn  ffaarrmmss  aanndd  ddeetteerrmmiinnee  aapppprroopprriiaattee  ccoouurrssee  ooff  aaccttiioonn..  

••  MMooHH  aanndd  HHeeaalltthh  CCaannaaddaa  sshhoouulldd  uunnddeerrttaakkee  aa  pprreelliimmiinnaarryy  rreevviieeww  ooff  tthhee  aaddmmiinniissttrraattiioonn  aanndd  rreegguullaattiioonn  ooff  aannttiibbiioottiiccss  uusseedd  iinn  
lliivveessttoocckk  ssppeecciieess  rraaiisseedd  ffoorr  hhuummaann  ccoonnssuummppttiioonn,,  iinncclluuddiinngg  ffaarrmmeedd  ssaallmmoonn,,  ttoo  ddeetteerrmmiinnee  wwhheetthheerr  ffuurrtthheerr  aaccttiioonn  iiss  nneeeeddeedd  bbyy  
ffeeddeerraall  aanndd  pprroovviinncciiaall  MMiinniisstteerrss  ooff  HHeeaalltthh..  

••  HHeeaalltthh  CCaannaaddaa  sshhoouulldd  ccoonnssiiddeerr  wwhheetthheerr  tthhee  pprroocceessss  uusseedd  ttoo  aapppprroovvee  ddrruuggss  uunnddeerr  tthhee  FFoooodd  aanndd  DDrruugg  AAcctt  aaddeeqquuaatteellyy  
aaddddrreesssseess  ppootteennttiiaall  eennvviirroonnmmeennttaall  iimmppaaccttss  rreessuullttiinngg  ffrroomm  tthhee  aaddmmiinniissttrraattiioonn  ooff  tthhoossee  ddrruuggss  ttoo  ffaarrmmeedd  ssaallmmoonn  aanndd  ddeetteerrmmiinnee  
wwhheetthheerr  ffuurrtthheerr  aaccttiioonn  iiss  nneeeeddeedd..  

  



WWaassttee  DDiisscchhaarrggeess  
  
RReeccoommmmeennddaattiioonn  2244::  DDeevveelloopp  aa  rreegguullaattiioonn  uunnddeerr  tthhee  WWaassttee  MMaannaaggeemmeenntt  AAcctt  tthhaatt  iimmpplleemmeennttss  aa  PPeerrffoorrmmaannccee  BBaasseedd  WWaassttee  

MMaannaaggeemmeenntt  MMooddeell  
••  TThhee  rreegguullaattiioonn  sshhoouulldd  rreeqquuiirree::  
••  MMaannaaggeemmeenntt  ooff  tthhee  uunneeaatteenn  ffeeeedd  aanndd  ffiisshh  ffaaeecceess  ffrroomm  ssaallmmoonn  ffaarrmmss  ttoo  aavvooiidd  aaddvveerrssee  eeffffeeccttss  ttoo  tthhee  eennvviirroonnmmeenntt  aanndd  wwiitthhiinn  

tthhee  aassssiimmiillaattiivvee  ccaappaacciittyy  ooff  tthhee  eennvviirroonnmmeenntt  oovveerr  aa  ssttoocckkiinngg  aanndd  ggrrooww--oouutt  ccyyccllee..  
••  MMaannaaggeemmeenntt  ooff  ssaallmmoonn  ffeeeedd  aanndd  wwaassttee  bbyy  mmeeaassuurriinngg  tthhee  eennvviirroonnmmeennttaall  eeffffeeccttss  aanndd  mmaannaaggiinngg  ffaarrmmss  ttoo  aacchhiieevvee  tthhee  

oobbjjeeccttiivvee  ooff  ooppeerraattiinngg  wwiitthhiinn  tthhee  aassssiimmiillaattiivvee  ccaappaacciittyy  ooff  tthhee  ssiittee  oovveerr  tthhaatt  ppeerriioodd  ooff  ttiimmee..    
••  EEssttaabblliisshhmmeenntt  ooff  ssttaannddaarrddss  bbaasseedd  oonn  qquuaannttiittaattiivvee  sseeddiimmeenntt  ppaarraammeetteerrss  tthhaatt  aarree  iinnddiiccaattiivvee  ooff  eennvviirroonnmmeennttaall  ccoonnddiittiioonnss..    
••  NNoo  mmeeaassuurraabbllee  aaddvveerrssee  iimmppaacctt  bbeeyyoonndd  tthhee  eeddggee  ooff  tthhee  tteennuurree..  
••  SSttaannddaarrddss  ttoo  eennssuurree  tthhaatt  sseeddiimmeennttss  uunnddeerr  nneett--ccaaggeess  aarree  nnoott  ddeeggrraaddeedd  aanndd  ssuuppppoorrtt  lleevveellss  ooff  bbiioollooggiiccaall  aaccttiivviittyy  tthhaatt  eennssuurree  

sseeddiimmeennttss  wwiillll  rreettuurrnn  ttoo  aammbbiieenntt  oorr  nneeaarr  aammbbiieenntt  ssttaannddaarrddss  wwiitthhiinn  aa  sshhoorrtt  ppeerriioodd  ooff  ttiimmee  ooff  rreemmoovviinngg  ffiisshh  ffrroomm  aa  ssiittee..  
••  SSeeddiimmeenntt  ssttaannddaarrddss  rreettuurrnn  ttoo  aammbbiieenntt  oorr  nneeaarr  aammbbiieenntt  ccoonnddiittiioonnss  ((ssoommee  eennrriicchhmmeenntt))  pprriioorr  ttoo  rreessttoocckkiinngg  aa  ssiittee  wwiitthh  ffiisshh..  
••  TThhee  aaddooppttiioonn  ooff  eexxiissttiinngg  wwaatteerr  qquuaalliittyy  aanndd  sseeddiimmeenntt  ssttaannddaarrddss  ffoorr  mmeettaallss..  
••  SSttaannddaarrdd  ssaammpplliinngg  pprroottooccoollss,,  iinncclluuddiinngg  mmeetthhooddss  aanndd  ffrreeqquueennccyy,,  ffoorr  oonnggooiinngg  mmoonniittoorriinngg  ooff  tthhee  aaddoopptteedd  ppeerrffoorrmmaannccee  

ssttaannddaarrdd..  
••  TThhee  ddeevveellooppmmeenntt  ooff  aa  wwaassttee  mmaannaaggeemmeenntt  ppllaann  ffoorr  eeaacchh  ffaarrmm  ssiittee..  TThhee  ppllaann  sshhoouulldd  oouuttlliinnee  tthhee  mmeetthhooddss  ffoorr  hhaannddlliinngg  ffaarrmm  

mmaatteerriiaallss  iinn  aa  mmaannnneerr  tthhaatt  pprreevveennttss  ppoolllluuttiioonn  aanndd  ffoorr  rreemmoovviinngg  ddeeaadd  ffiisshh  ffrroomm  tthhee  ssiittee  ffoorr  ooffffssiittee  ttrreeaattmmeenntt,,  aanndd  tthhee  
ooppeerraattiioonnaall  pprraaccttiicceess  bbyy  rreeffeerreennccee  ttoo  tthhee  ccooddee  ooff  pprraaccttiiccee  ((sseeee  CChhaapptteerr  1155))  ffoorr  mmaannaaggiinngg  ffiisshh  aanndd  ffiisshh  ffeeeedd  ttoo  pprreevveenntt  
aaddvveerrssee  eennvviirroonnmmeennttaall  eeffffeeccttss..  TThhee  ccuurrrreenntt  ppoolliiccyy,,  ““EEnnvviirroonnmmeennttaall  MMaannaaggeemmeenntt  ooff  MMaarriinnee  FFiisshh  FFaarrmmss””,,  JJuullyy  11999900,,  pprroovviiddeess  aa  
bbaassiiss  ffoorr  ddeevveellooppmmeenntt..  

••  IInncclluussiioonn  iinn  tthhee  wwaassttee  mmaannaaggeemmeenntt  ppllaann  ooff  aa  ccoonnttiinnggeennccyy  ppllaann  ffoorr  ddeeaalliinngg  wwiitthh  ssppiillllss  ooff  aallll  mmaatteerriiaallss  hheelldd  oonn  ssiittee,,  aanndd  rreemmeeddiiaall  
aaccttiioonn  oorr  mmiittiiggaattiioonn  ppllaannss  ttoo  aalltteerr  ffaarrmm  pprraaccttiicceess  oorr  pprroodduuccttiioonn,,  sshhoouulldd  ppeerrffoorrmmaannccee  ssttaannddaarrddss  nnoott  bbee  mmeett..  

••  IImmpplleemmeennttaattiioonn  ooff  mmiittiiggaattiioonn  ppllaannss  aass  ddiirreecctteedd,,  bbyy  tthhee  rreeggiioonnaall  mmaannaaggeerr  oorr  aatt  tthhee  eenndd  ooff  aa  ggrrooww--oouutt  ccyyccllee,,  iiff  tthhee  ssttaannddaarrddss  
aarree  nnoott  mmeett..  

RReeccoommmmeennddaattiioonn  2255::  IInn  oorrddeerr  ttoo  sseett  bbeenntthhiicc  sseeddiimmeenntt  ssttaannddaarrddss,,  ggoovveerrnnmmeenntt  sshhoouulldd  tteesstt  ccrriitteerriiaa  ffoorr  eessttaabblliisshhiinngg  tthhee  ssttaannddaarrddss  ttoo  
eennssuurree  ffeeaassiibbiilliittyy  aanndd  ccoonnssiisstteennccyy  wwiitthh  ggoovveerrnnmmeenntt  ppoolliiccyy..  

••  MMEELLPP  sshhoouulldd  eessttaabblliisshh  ssaammpplliinngg  pprrooggrraamm  aanndd  pprroottooccoollss  ffoorr  tteessttiinngg  ccrriitteerriiaa  wwiitthh  bbiioollooggiiccaall,,  cchheemmiiccaall  aanndd  pphhyyssiiccaall  ppaarraammeetteerrss  ttoo  
bbee  mmoonniittoorreedd..  

••  MMEELLPP  sshhoouulldd  eessttaabblliisshh  rreeffeerreennccee  ssiitteess  tthhaatt  rreepprreesseenntt  aammbbiieenntt  ccoonnddiittiioonnss..  
••  SSaammpplliinngg  aanndd  aannaallyyssiiss  sshhoouulldd  bbee  ccoonndduucctteedd  bbyy  qquuaalliiffiieedd  tthhiirrdd--ppaarrttyy  ssppeecciiaalliissttss  aanndd  ssuubbmmiitttteedd  ttoo  MMEELLPP  wwiitthhiinn  3300  ddaayyss  ooff  

ccoolllleeccttiioonn..  
RReeccoommmmeennddaattiioonn  2266::  ((OOppttiioonn  ttoo  RReeccoommmmeennddaattiioonn  2255))  
••  AAddoopptt  tthhee  ppeerrffoorrmmaannccee--bbaasseedd  sseeddiimmeenntt  mmoonniittoorriinnggpprrooggrraammss  ooff  NNeeww  BBrruunnsswwiicckk  iiff  MMEELLPP  iiss  uunnaabbllee  ttooddeevveelloopp  ssttaannddaarrddss  wwiitthhiinn  

1188  mmoonntthhss  ooff  tthhiiss  rreeppoorrtt  



RReeccoommmmeennddaattiioonn  2277::  AAppppllyy  eexxiissttiinngg  rreegguullaattoorryy  sscchheemmee  uunnttiill  ppeerrffoorrmmaannccee  bbaasseedd  rreegguullaattiioonn  eennaacctteedd..  
••  UUnnttiill  aa  nneeww  rreegguullaattiioonn  iiss  eennaacctteedd,,  aappppllyy  tthhee  ccuurrrreenntt  rreegguullaattoorryy  ffrraammeewwoorrkk..  
••  TThhee  mmoonniittoorriinngg  pprrooggrraamm  nneeeeddeedd  ttoo  tteesstt  aanndd  eessttaabblliisshh  bbeenntthhiicc  ssttaannddaarrddss  sshhoouulldd  bbee  ssttiippuullaatteedd  bbyy  tthhee  mmaannaaggeerr  uunnddeerr  tthhee  

AAqquuaaccuullttuurree  WWaassttee  CCoonnttrrooll  RReegguullaattiioonn,,  oorr  aalltteerrnnaattiivveellyy,,  rreeqquueesstteedd  aass  iinnffoorrmmaattiioonn  uunnddeerr  tthhaatt  rreegguullaattiioonn..  
••  FFaarrmm  oowwnneerrss  sshhoouulldd,,  iinn  tthhiiss  ppeerriioodd  ooff  ttiimmee,,  ddeevveelloopp  wwaassttee  mmaannaaggeemmeenntt  ppllaannss  iinn  ccoonnssuullttaattiioonn  wwiitthh  MMEELLPP  ffoorr  eexxiissttiinngg  ssiitteess..  
••  CCoonnssiiddeerr  mmaakkiinngg  aann  iinntteerriimm  aammeennddmmeenntt  ttoo  tthhee  eexxiissttiinngg  rreegguullaattiioonn  eexxeemmppttiinngg  aallll  ffaarrmmss  ffrroomm  tthhee  rreeqquuiirreemmeenntt  ttoo  hhoolldd  aa  ppeerrmmiitt,,  

pprroovviiddeedd  tthhaatt  aa  wwaassttee  mmaannaaggeemmeenntt  ppllaann  iiss  aaddoopptteedd  wwhhiicchh  tthhee  rreeggiioonnaall  mmaannaaggeerr  aapppprroovveess..  
RReeccoommmmeennddaattiioonn  2288::  EEssttaabblliisshh  rreeggiissttrryy  ooff  ffaarrmmss  wwiitthh  pprreessccrriibbeedd  ffeeeess  uunnddeerr  tthhee  nneeww  ppeerrffoorrmmaannccee  bbaasseedd  rreegguullaattiioonn..  
••  AA  rreeggiissttrryy  ooff  ffaarrmmss  sshhoouulldd  bbee  eessttaabblliisshheedd  bbyy  tthhee  rreegguullaattiioonn  rreeccoommmmeennddeedd  iinn  ##2244  aabboovvee..  TThhee  rreegguullaattiioonn  sshhoouulldd  rreeqquuiirree  tthhaatt  tthhee  

hhoollddeerr  ooff  aa  ssaallmmoonn  aaqquuaaccuullttuurree  lliicceennccee  bbee  rreeqquuiirreedd  ttoo  ffiillee  aannnnuuaallllyy  wwiitthh  MMEELLPP  ddiisscclloossiinngg  wwhheetthheerr  oorr  nnoott  tthhee  ssiittee  uunnddeerr  lliicceennccee  
wwiillll  bbee  ooppeerraattiioonnaall  dduurriinngg  tthhaatt  yyeeaarr  aanndd  iiff  ssoo  ffoorr  wwhhiicchh  mmoonntthhss..  AAnn  aannnnuuaall  ffeeee  sshhoouulldd  bbee  pprreessccrriibbeedd  (($$110000--$$330000))  wwhhiicchh  wwoouulldd  
ccoovveerr  tthhee  aaddmmiinniissttrraattiivvee  ccoossttss  ooff  tthhee  rreeggiissttrraattiioonn  aanndd  rreeppllaaccee  tthhee  ffeeee  ccuurrrreennttllyy  ppaaiidd  uunnddeerr  SScchheedduullee  AA  ooff  tthhee  WWaassttee  
MMaannaaggeemmeenntt  PPeerrmmiitt  FFeeeess  RReegguullaattiioonn..  

••  SScchheedduullee  CC  ooff  tthhee  rreegguullaattiioonn  sshhoouulldd  bbee  mmaaddee  aapppplliiccaabbllee  ttoo  aallll  ffaarrmmss  aanndd  ffeeeess  sshhoouulldd  bbee  rreeccoovveerreedd  ffoorr  tthhee  ccoonnttaammiinnaannttss  
lliisstteedd  bbyy  tthhaatt  rreegguullaattiioonn  tthhaatt  aarree  ddiisscchhaarrggeedd  ttoo  tthhee  eennvviirroonnmmeenntt  ((aammmmoonniiaa,,  nniittrrooggeenn//nniittrraatteess,,  pphhoosspphhaatteess,,  ssuussppeennddeedd  ssoolliiddss,,  
mmeettaall,,  aannttiibbiioottiiccss))..  IIff  tthhee  ffaarrmmeerr  ccaann  ddeemmoonnssttrraattee  tthhaatt  tthheessee  ccoonnttaammiinnaannttss  aarree  nnoott  bbeeiinngg  ddiisscchhaarrggeedd  ttoo  tthhee  eennvviirroonnmmeenntt  dduuee  
ttoo  tthhee  iimmpplleemmeennttaattiioonn  ooff  nneeww  tteecchhnnoollooggyy,,  tthhee  ffeeeess  wwoouulldd  nnoott  bbee  ppaayyaabbllee..  

••  FFeeeess  sshhoouulldd  bbee  ppaayyaabbllee  aatt  tthhee  eenndd  ooff  eeaacchh  yyeeaarr,,  bbaasseedd  oonn  tthhee  aammoouunntt  ooff  ffeeeedd  uusseedd  oonn  aa  ffaarrmm,,  wwhhiicchh  wwoouulldd  aallssoo  pprroovviiddee  aa  
bbaassiiss  ffoorr  tthhee  ccaallccuullaattiioonn  ooff  tthhee  ccoonnttaammiinnaannttss  ddiisscchhaarrggeedd..  

••  TThhee  ooppeerraattoorr  sshhoouulldd  bbee  rreeqquuiirreedd  ttoo  kkeeeepp  rreeccoorrddss  ooff  ffeeeedd  uussaaggee  wwhhiicchh  wwoouulldd  bbee  ssuubbjjeecctt  ttoo  aauuddiitt..  
RReeccoommmmeennddaattiioonn  2299::  DDeevveelloopp  rreegguullaattoorryy  pprroovviissiioonnss  ttoo  eennssuurree  ccoonnssiisstteenntt  eennffoorrcceemmeenntt  aanndd  aauuddiitt  ssyysstteemmss..  
••  FFaarrmmeerrss,,  aass  sstteewwaarrddss  ooff  tthhee  rreessoouurrcceess  uunnddeerr  tteennuurree,,  sshhoouulldd  bbee  mmoonniittoorriinngg  tthheeiirr  ssiitteess  mmoorree  ffrreeqquueennttllyy  tthhaann  rreeqquuiirreedd  bbyy  MMEELLPP,,  ttoo  

eennssuurree  tthhaatt  wwaasstteess  aarree  bbeeiinngg  mmaannaaggeedd  aanndd  ttoo  mmaakkee  aapppprroopprriiaattee  hhuussbbaannddrryy  aaddjjuussttmmeennttss  aass  nneecceessssaarryy  ttoo  eennssuurree  ccoommpplliiaannccee..  
••  TThhee  nneeww  rreegguullaattiioonn  sshhoouulldd  rreeqquuiirree  tthhee  ffaarrmm  ooppeerraattoorr  ttoo  pprreeppaarree  aa  mmiittiiggaattiioonn  ssttrraatteeggyy  oorr  rreemmeeddiiaall  aaccttiioonn  ppllaann  aapppprroovveedd  bbyy  

MMEELLPP,,  ffoorr  aa  ffuullll  ggrrooww--oouutt  ccyyccllee..  IIff  ssttaannddaarrddss  aarree  eexxcceeeeddeedd,,  tthhee  ppllaann  wwoouulldd  oouuttlliinnee  sstteeppss  ttoo  bbee  ttaakkeenn,,  iinncclluuddiinngg  cchhaannggeess  ttoo  
hhuussbbaannddrryy  pprraaccttiicceess,,  mmoovviinngg  nneett--ccaaggeess  wwiitthhiinn  tteennuurreess  aanndd  mmoovviinngg  ssoommee  oorr  aallll  ooff  tthhee  ssttoocckk  ffrroomm  tthhee  tteennuurree..  

••  MMoonniittoorriinngg  ddaattaa  aanndd  rreeppoorrttss  rreeqquuiirreedd  bbyy  MMEELLPP  sshhoouulldd  bbee  rroouuttiinneellyy  aasssseesssseedd  aanndd  ppeerriiooddiiccaallllyy  aauuddiitteedd..  TThhee  rreegguullaattoorryy  
ffrraammeewwoorrkk  sshhoouulldd  eessttaabblliisshh  ddiisscciipplliinnaarryy  ppoolliicciieess  wwhhiicchh  pprroovviiddee  sstteeppss  ttoo  bbee  ttaakkeenn  wwhheenn  ssttaannddaarrddss  aarree  nnoott  mmeett..  MMEELLPP  sshhoouulldd  
ccoonnssiiddeerr  tthhee  ffoolllloowwiinngg  aass  ppaarrtt  ooff  tthhaatt  ddiisscciipplliinnaarryy  ppoolliiccyy::  

  --  aaddvviissee  tthhee  ooppeerraattoorr  ooff  tthhee  aappppaarreenntt  pprroobblleemm,,  
  --  uunnddeerrttaakkee  aannaallyyssiiss  ttoo  rreeaasssseessss  ddaattaa;;  iiff  tthhee  pprroobblleemm  iiss  ccoonnffiirrmmeedd,,  aaddvviissee  tthhee  ffaarrmmeerr  ttoo  iimmpplleemmeenntt  tthhee  mmiittiiggaattiioonn  ppllaann  iiff  nnoott  yyeett  

iimmpplleemmeenntteedd,,    
  --  eennssuurree  tthhee  rreeggiioonnaall  mmaannaaggeerr  ccoonnssiiddeerrss  wwhheetthheerr  oorr  nnoott  ttoo  iissssuuee  aa  ppoolllluuttiioonn  aabbaatteemmeenntt  oorrddeerr  aanndd//oorr  aa  ppoolllluuttiioonn  pprreevveennttiioonn  

oorrddeerr  ddeeppeennddiinngg  oonn  tthhee  cciirrccuummssttaanncceess,,  
  --  rreeaasssseessss  aafftteerr  iimmpplleemmeennttaattiioonn  ooff  mmiittiiggaattiioonn  ppllaann,,  aanndd  
  --  iimmpplleemmeenntt  aapppprroopprriiaattee  ppuunniittiivvee  aaccttiioonn  ffoorr  nnoonn--ccoommpplliiaannccee..  
••  SStteeppss  sshhoouulldd  bbee  ttaakkeenn  ttoo  hhaavvee  ffiinneess  iimmppoosseedd  aass  ttiicckkeett  iinnffoorrmmaattiioonn  ooffffeenncceess..  



RReeccoommmmeennddaattiioonn  3300::  OOnn  aa  pprriioorriittyy  bbaassiiss,,  eexxaammiinnee  mmeeaassuurreemmeennttss  ooff  eexxiissttiinngg  bbeenntthhiicc  ccoonnddiittiioonnss  bbeellooww  ssiitteess  aanndd  rreemmeeddiiaattee  
eexxiissttiinngg  ssiitteess  wwhheerree  ccoonnddiittiioonnss  ooff  ddeeggrraaddaattiioonn  aarree  vviissiibbllee..  

••  OOnn  tthhee  bbaassiiss  ooff  eexxiissttiinngg  ddaattaa,,  MMEELLPP,,  iinn  ccooooppeerraattiioonn  wwiitthh  MMAAFFFF  aanndd  aallll  ffaarrmmeerrss,,  sshhoouulldd  iiddeennttiiffyy  ssiitteess  wwiitthh  ssiiggnniiffiiccaanntt  aaddvveerrssee  
bbeenntthhiicc  iimmppaaccttss..  

••  AAtt  tthhee  iiddeennttiiffiieedd  ssiitteess,,  ffaarrmmeerrss,,  iinn  ccoonnssuullttaattiioonn  wwiitthh  MMEELLPP,,  sshhoouulldd  ddeevveelloopp  ffoorr  MMEELLPP’’ss  aapppprroovvaall,,  ppllaannss  ttoo  iimmpprroovvee  tthhee  bbeenntthhiicc  
ccoonnddiittiioonnss..  

RReeccoommmmeennddaattiioonn  3311::  UUnnddeerrttaakkee  ffooccuusseedd  rreesseeaarrcchh  pprroojjeeccttss  tthhaatt  aasssseessss  tthhee  iimmppaaccttss  ooff  ssaallmmoonn  ffaarrmmiinngg  oonn  sshheellllffiisshh  aanndd  ootthheerr  wwiilldd  
ffiisshheerryy  rreessoouurrcceess  oonn  aa  pprriioorriittyy  bbaassiiss..  

••  MMOOHH,,  HHeeaalltthh  CCaannaaddaa,,  MMEELLPP  aanndd  MMAAFFFF,,  iinn  ccoonnssuullttaattiioonn  wwiitthh  FFiirrsstt  NNaattiioonnss,,  DDFFOO  aanndd  EEnnvviirroonnmmeenntt  CCaannaaddaa,,  sshhoouulldd  ddeevveelloopp  aa  
pprrooggrraamm  ttoo  aasssseessss  ppootteennttiiaall  iimmppaaccttss  ooff  ssaallmmoonn  ffaarrmmiinngg  oonn  sshheellllffiisshh  aanndd  ootthheerr  ffiisshheerryy  rreessoouurrcceess,,  eessppeecciiaallllyy  wwiitthh  rreessppeecctt  ttoo::  

  --  aannttiibbiioottiiccss  uusseedd  aatt  ffaarrmmss;;  iinncclluuddiinngg  tthhee  ddiissppeerrssiioonn  ooff  aannttiibbiioottiiccss  iinnttoo  tthhee  wwaatteerr  ccoolluummnn,,  tthhee  uuppttaakkee  ooff  aannttiibbiioottiiccss  bbyy  aaddjjaacceenntt  
sshheellllffiisshh  rreessoouurrcceess,,  aanndd  tthhee  iimmppaaccttss  oonn  ootthheerr  mmoobbiillee  oorrggaanniissmmss,,  

  --  ssuussppeennddeedd  ssoolliiddss  eemmaannaattiinngg  ffrroomm  ffaarrmmss,,  iinncclluuddiinngg  aann  aasssseessssmmeenntt  ooff  ssiillttaattiioonn  aanndd  ssuussppeennddeedd  ssoolliiddss  lleevveellss  iinn  wwaatteerrss  aaddjjaacceenntt  
ttoo  ssaallmmoonn  ffaarrmmss  aanndd  iimmppaaccttss  oonn  aaddjjaacceenntt  rreessoouurrcceess,,  iiff  lleevveellss  aarree  ffoouunndd  ttoo  bbee  aabboovvee  aammbbiieenntt,,  aanndd  

  --  qquuaalliittyy,,  ttaassttee,,  ggrroowwtthh,,  aanndd  mmoorrttaalliittyy  rraatteess  ooff  sshheellllffiisshh  iinn  tthhee  vviicciinniittyy  ooff  ffaarrmmss..  
••  SSaallmmoonn  ffaarrmmeerrss  sshhoouulldd::  
  --  iinnvvoollvvee  FFiirrsstt  NNaattiioonnss  iinn  rreesseeaarrcchh  aanndd  aannaallyyssiiss,,  
  --  ddeetteerrmmiinnee  iiff  aa  ttuurrbbiiddiittyy  ssttaannddaarrdd  iiss  nneeeeddeedd  ffoorr  wwaatteerr  qquuaalliittyy  bbaasseedd  oonn  tthhee  oouuttccoommee  ooff  tthhee  aasssseessssmmeenntt,,  
  --  ddiisscclloossee  aanndd  ddiissccuussss  tthhee  rreessuullttss  ooff  tthheessee  ssttuuddiieess  wwiitthh  FFiirrsstt  NNaattiioonnss  aanndd  ootthheerr  ccooaassttaall  uusseerrss  ddiirreeccttllyy  rreelliiaanntt  oonn  tthhee  rreessoouurrccee  aanndd  

mmaakkee  rreessuullttss  ooff  ssttuuddiieess  aavvaaiillaabbllee  ttoo  ccooaassttaall  rreessoouurrccee  uusseerrss  tthhrroouugghh  ppuubblliiccaattiioonn,,  aanndd  
  --  rreevviieeww  TTAATT  rreeccoommmmeennddeedd  ssiittiinngg  ssttaannddaarrddss  rreeggaarrddiinngg  ddiissttaanncceess  ffrroomm  sshheellllffiisshh  rreessoouurrcceess  oonn  tthhee  bbaassiiss  ooff  rreessuullttss  ooff  tthheessee  

aasssseessssmmeennttss  aanndd  cchhaannggee  tthhee  ssttaannddaarrdd  aaddoopptteedd  iinn  CChhaapptteerr  44  iiff  iinnddiiccaatteedd  bbyy  tthhee  rreessuullttss..    
RReeccoommmmeennddaattiioonn  3322::  RReevviieeww  eexxiissttiinngg  ppoolliiccyy  pprroohhiibbiittiinngg  ppoollyyccuullttuurree..  
••  MMAAFFFF,,  MMEELLPP  aanndd  DDFFOO  iinn  ccoonnssuullttaattiioonn  wwiitthh  EEnnvviirroonnmmeenntt  CCaannaaddaa  sshhoouulldd  rreevviieeww  tthhee  ppoolliiccyy  rreeggaarrddiinngg  mmoonnooccuullttuurree  wwiitthh  aa  vviieeww  ttoo  

ddeetteerrmmiinniinngg  wwhheetthheerr  oorr  nnoott  ppoollyyccuullttuurree  ccoouulldd  bbee  pprraaccttiiccaall..  
RReeccoommmmeennddaattiioonn  3333::  IInnccoorrppoorraattee  rreessuullttss  ooff  mmoonniittoorriinngg  aanndd  rreesseeaarrcchh  iinnttoo  MMAAFFFF  ssiittee  aasssseessssmmeenntt  mmooddeell  
••  OOnnccee  ppeerrffoorrmmaannccee  ssttaannddaarrddss  hhaavvee  bbeeeenn  sseett,,  uuppggrraaddee  tthhee  MMAAFFFF  ssiittee  aasssseessssmmeenntt  mmooddeell  ttoo  iimmpprroovvee  pprreeddiiccttiivvee  ccaappaabbiilliittyy,,  

ttaakkiinngg  iinnttoo  aaccccoouunntt  sseeddiimmeenntt  cchhaarraacctteerriissttiiccss,,  ffllooww  aanndd  wwaatteerr  ccuurrrreennttss  iinnffoorrmmaattiioonn  aaccqquuiirreedd  dduurriinngg  tthhee  ssttaannddaarrddss  eessttaabblliisshhmmeenntt  
aanndd  rreesseeaarrcchh  ssttuuddiieess..  

••  IIff  ppoossssiibbllee,,  iinnccoorrppoorraattee  tthhee  rreessuullttss  ooff  tthhee  aasssseessssmmeenntt  ooff  tthhee  ssiillttaattiioonn  aanndd  pphhaarrmmaaccookkiinneettiiccss  ooff  aannttiibbiioottiiccss  iinnttoo  tthhee  ssiittiinngg  mmooddeell  aass  
aa  mmeeaannss  ooff  bbeetttteerr  ssiittee  sseelleeccttiioonn..  



IInntteerraaccttiioonnss  wwiitthh  CCooaassttaall  MMaammmmaallss  aanndd  OOtthheerr  SSppeecciieess  
  
RReeccoommmmeennddaattiioonn  3344::  IImmpplleemmeenntt  eennffoorrcceeaabbllee  pprreeddaattiioonn  pprreevveennttiioonn  ppllaannss  aatt  aallll  ssaallmmoonn  ffaarrmmss..    
••  GGoovveerrnnmmeenntt  sshhoouulldd  rreeqquuiirree  aallll  ssaallmmoonn  ffaarrmmss  ttoo  ddeevveelloopp  aanndd  iimmpplleemmeenntt  aa  ““pprreeddaattiioonn  pprreevveennttiioonn  ppllaann””  tthhaatt  iiddeennttiiffiieess  tthhee  

ssppeecciiffiicc  pprreeddaattoorr  nneett  ssyysstteemmss  oorr  ootthheerr  pphhyyssiiccaall  bbaarrrriieerrss  ttoo  pprreeddaattoorrss  tthhaatt  wwiillll  bbee  uusseedd  aatt  tthhee  ffaarrmm  ssiittee  ttoo  pprreevveenntt  pprreeddaattoorr  
pprroobblleemmss..  

••  PPrreeddaattiioonn  pprreevveennttiioonn  ppllaannss  sshhoouulldd  bbee  iinnccoorrppoorraatteedd  aass  eennffoorrcceeaabbllee  rreeqquuiirreemmeennttss  ooff  tthhee  aaqquuaaccuullttuurree  lliicceennccee..    
••  GGoovveerrnnmmeenntt  aaggeenncciieess  sshhoouulldd,,  iinn  ccoonnssuullttaattiioonn  wwiitthh  iinndduussttrryy,,  pprreeppaarree  aanndd  mmaaiinnttaaiinn  uupp--ttoo--ddaattee  gguuiiddeelliinneess  ddeessccrriibbiinngg  bbeesstt  

aavvaaiillaabbllee  aannttii--pprreeddaattiioonn  nneett  ssyysstteemmss  aanndd  ootthheerr  tteecchhnnoollooggiieess,,  aanndd  aapppprroopprriiaattee  hhuussbbaannddrryy  pprraaccttiicceess,,  ttoo  aassssiisstt  ooppeerraattoorrss  iinn  
pprreeppaarriinngg  eeffffeeccttiivvee  pprreeddaattiioonn  pprreevveennttiioonn  ppllaannss..  

••  PPrreeddaattiioonn  pprreevveennttiioonn  ppllaannss  sshhoouulldd  bbee  ddeevveellooppeedd  aanndd  iinn  ffoorrccee  aatt  aallll  ssaallmmoonn  ffaarrmmss  iinn  BB..CC..  wwiitthhiinn  ttwwoo  yyeeaarrss..  TThhiiss  ttiimmee  ffrraammee  mmaayy  
bbee  sshhoorrtteenneedd  aanndd  eexxppeeccttaattiioonnss  rreessppeeccttiinngg  pprreeddaattiioonn  pprreevveennttiioonn  ppllaannss  mmaayy  bbee  vvaarriieedd,,  ppeennddiinngg  tthhee  ppootteennttiiaall  aaddooppttiioonn  ooff  
aalltteerrnnaattiivvee  tteecchhnnoollooggiieess  ssuucchh  aass  cclloosseedd  mmaarriinnee  ssyysstteemmss  wwhhiicchh  wwoouulldd  ssiiggnniiffiiccaannttllyy  rreedduuccee  pprreeddaattoorr  iinntteerraaccttiioonnss  ((sseeee  
RReeccoommmmeennddaattiioonn  4433))..  

RReeccoommmmeennddaattiioonn  3355::  SSttrriiccttllyy  ccoonnttrrooll  tthhee  kkiilllliinngg  ooff  pprreeddaattoorrss  aatt  ffaarrmm  ssiitteess..    
••  GGoovveerrnnmmeenntt  sshhoouulldd  ppeerrmmiitt  kkiilllliinngg  ooff  pprreeddaattoorrss  ((mmaammmmaallss  aanndd  bbiirrddss))  aatt  ffaarrmm  ssiitteess  oonnllyy  iiff  tthhee  pprreeddaattoorr  iiss  iinnssiiddee  tthhee  pprreeddaattoorr  oorr  

ggrroowwiinngg  nneettss  aanndd  iiss  aaccttiivveellyy  aattttaacckkiinngg  ffaarrmmeedd  ffiisshh,,  oorr  iiss  aabboouutt  ttoo  ddoo  ssoo..  
••  GGoovveerrnnmmeenntt  sshhoouulldd  rreeqquuiirree  uunnddeerr  tthhee  ppeerrmmiitt  ((ffeeddeerraall  aanndd  pprroovviinncciiaall))  tthhaatt  ppeerrssoonnss  uunnddeerrttaakkiinngg  tthhee  sshhoooottiinngg  hhaavvee  ccoommpplleetteedd  

tthhee  pprroovviinncciiaall  ffiirree  aarrmm  ssaaffeettyy  ccoouurrssee..    
••  GGoovveerrnnmmeenntt  sshhoouulldd  rreeqquuiirree  tthhaatt  aallll  pprreeddaattoorr  kkiillllss  bbee  rreeccoovveerreedd,,  rreeccoorrddeedd  aanndd  rreeppoorrtteedd  ttoo  tthhee  aapppprroopprriiaattee  ggoovveerrnnmmeenntt  ssttaaffff  

((ii..ee..,,  pprroovviinncciiaall  ccoonnsseerrvvaattiioonn  ooffffiicceerr  oorr  DDFFOO  ffiisshheerriieess  ooffffiicceerr,,  aass  aapppprroopprriiaattee))..  
••  WWhheerree  aa  ffaarrmm  iiss  hhaavviinngg  oonnggooiinngg  pprroobblleemmss  wwiitthh  ppeerrssiisstteenntt  pprreeddaattoorrss,,  ggoovveerrnnmmeenntt  sshhoouulldd  eennccoouurraaggee  ooppeerraattoorrss  ttoo  ccoonnttaacctt  tthhee  

llooccaall  pprroovviinncciiaall  ccoonnsseerrvvaattiioonn  ooffffiicceerr  oorr  DDFFOO  ffiisshheerriieess  ooffffiicceerr  ((aass  aapppprroopprriiaattee))  wwhhoo  mmaayy,,  aatt  tthheeiirr  ddiissccrreettiioonn,,  ttrraapp  oorr  kkiillll  iinnddiivviidduuaall  
pprreeddaattoorrss;;  aanndd  wwhhoo  mmaayy  rreeccoommmmeenndd  tthhaatt  cchhaannggeess  bbee  mmaaddee  ttoo  tthhee  ffaarrmm’’ss  pprreeddaattiioonn  pprreevveennttiioonn  ppllaann  ttoo  mmaakkee  iitt  mmoorree  
eeffffeeccttiivvee..  

••  GGoovveerrnnmmeenntt  ssttaaffff  sshhoouulldd  kkeeeepp  rreeccoorrddss  ooff  aallll  pprreeddaattoorr  kkiillllss  aatt  ffaarrmm  ssiitteess  aass  aa  bbaassiiss  ffoorr  mmoonniittoorriinngg  tthhee  eeffffeeccttiivveenneessss  ooff  iinnddiivviidduuaall  
pprreeddaattiioonn  pprreevveennttiioonn  ppllaannss,,  aanndd  ffoorr  iinnccoorrppoorraattiinngg  cchhaannggeess  ttoo  ssuucchh  ppllaannss,,  aass  wwaarrrraanntteedd..  

RReeccoommmmeennddaattiioonn  3366::  DDiissccoonnttiinnuuee  tthhee  uussee  ooff  aaccoouussttiicc  ddeetteerrrreenntt  ddeevviicceess    ((AADDDDss))  aatt  BB..CC..  ssaallmmoonn  ffaarrmmss..    
••  GGoovveerrnnmmeenntt  sshhoouulldd  pphhaassee  oouutt  tthhee  uussee  ooff  aallll  eexxiissttiinngg  AADDDDss  oovveerr  aa  ttwwoo--yyeeaarr  ppeerriioodd  ttoo  ccooiinncciiddee  wwiitthh  tthhee  ddeevveellooppmmeenntt  aanndd  

iimmpplleemmeennttaattiioonn  ooff  ““pprreeddaattiioonn  pprreevveennttiioonn  ppllaannss””  aatt  eeaacchh  ssaallmmoonn  ffaarrmm..  AAss  tthhiiss  iiss  aa  rreeccoommmmeennddaattiioonn  tthhaatt  iimmppaaccttss  DDFFOO,,  aaccttiivvee  
ccoonnssuullttaattiioonn  bbeettwweeeenn  MMAAFFFF  aanndd  DDFFOO  wwiillll  bbee  nneecceessssaarryy  ttoo  ddeevveelloopp  aa  jjooiinntt  aapppprrooaacchh  ttoo  tthhiiss  rreeccoommmmeennddaattiioonn..  

••  AApppprroovveedd  pprreeddaattiioonn  pprreevveennttiioonn  ppllaannss  sshhoouulldd  pprroohhiibbiitt  tthhee  uussee  ooff  AADDDDss..  
••  FFeeddeerraall  aanndd  pprroovviinncciiaall  aaggeenncciieess  sshhoouulldd  aaccttiivveellyy  mmoonniittoorr  tthhee  eeffffeeccttiivveenneessss  ooff  tthhiiss  rreeccoommmmeennddaattiioonn  oonn  pprreeddaattiioonn  lleevveellss  aanndd  

iimmppaaccttss,,  ttoo  ddeetteerrmmiinnee  iiff  ddiissccoonnttiinnuuaannccee  ooff  AADDDDss  iinn  ffaavvoouurr  ooff  pphhyyssiiccaall  pprreevveennttiioonn  ssyysstteemmss  ssuucccceessssffuullllyy  aaddddrreesssseess  tthhee  pprreeddaattiioonn  
iissssuuee,,  aanndd  ttoo  ddeetteerrmmiinnee  iiff  tthheerree  iiss  aann  eeffffeecctt  oonn  tthhee  rraattee  ooff  sshhoooottiinngg  ooff  pprreeddaattoorrss..  

RReeccoommmmeennddaattiioonn  3377::  RReessttrriicctt  tthhee  pprraaccttiiccee  ooff  ““nniigghhtt  lliigghhttiinngg””,,  ppeennddiinngg    
••  tthhee  rreessuullttss  ooff  ffuurrtthheerr  rreesseeaarrcchh..    
••  GGoovveerrnnmmeenntt  sshhoouulldd  rreessttrriicctt  tthhee  pprraaccttiiccee  ooff  ““nniigghhtt  lliigghhttiinngg””  ((ii..ee..,,  pphhoottoo  ppeerriioodd  mmaanniippuullaattiioonn))  ttoo  tthhoossee  eexxiissttiinngg  ffaarrmmss  tthhaatt  aarree  

aapppprroovveedd  ttoo  ccoonndduucctt  tthhiiss  aaccttiivviittyy..  
••  GGoovveerrnnmmeenntt  sshhoouulldd  nnoott  iissssuuee  aannyy  nneeww  aapppprroovvaallss  ffoorr  ““nniigghhtt  lliigghhttiinngg””  aatt  ffiisshh  ccuullttuurree  ooppeerraattiioonnss,,  ppeennddiinngg  tthhee  ccoonncclluussiioonn  ooff  

aaddddiittiioonnaall  sscciieennttiiffiicc  rreesseeaarrcchh  iinnttoo  tthhee  eeffffeeccttss  ooff  tthhiiss  pprraaccttiiccee  oonn  llooccaall  bbiioottaa..  TThhiiss  sshhoouulldd  bbee  uunnddeerrttaakkeenn  oonn  aa  pprriioorriittyy  bbaassiiss..  
••  OOnn  tthhee  bbaassiiss  ooff  ssttuuddyy  rreessuullttss,,  ggoovveerrnnmmeenntt  sshhoouulldd  ddeetteerrmmiinnee  iiff  tthheeiirr  uussee  sshhoouulldd  bbee  ccoonnttiinnuueedd  oorr  ssttooppppeedd..  



FFiirrsstt  NNaattiioonnss  IIssssuueess  
  
RReeccoommmmeennddaattiioonn  3388::  DDeevveelloopp  ssttrraatteeggiieess  ttoo  aaddddrreessss  FFiirrsstt  NNaattiioonnss  ccoonncceerrnnss  aabboouutt  ssiittiinngg  ooff  ssaallmmoonn  ffaarrmmss..  
••  GGoovveerrnnmmeenntt  sshhoouulldd  ddeevveelloopp  aanndd  iimmpplleemmeenntt  rreeggiioonnaall  ssttrraatteeggiieess  ttoo  ddeeaall  wwiitthh  rreenneewwaall  ooff  tteennuurreess  pprriioorr  ttoo  iissssuuiinngg  nneeww  tteennuurreess,,  ttoo  

eennssuurree  ccoommpplliiaannccee  wwiitthh  tthhee  CCrroowwnn  LLaannddss  AAccttiivviittiieess  PPoolliiccyy  ooff  aavvooiiddiinngg  uunnjjuussttiiffiiaabbllee  iinnffrriinnggeemmeenntt  ooff  aabboorriiggiinnaall  rriigghhttss..  
••  GGoovveerrnnmmeenntt  sshhoouulldd  iinntteeggrraattee  ssttrraatteeggiieess  ffoorr  rreeggiioonnaall  rreevviieeww  ooff  tteennuurreedd  ssiitteess  wwiitthh  ffuurrtthheerr  aasssseessssmmeenntt  ooff  ssiitteess  ffoorr  wwaassttee  iimmppaaccttss  

aanndd  wwiitthh  rreeggiioonnaall  aanndd  ccooaassttaall  ppllaannnniinngg  eexxeerrcciisseess..  
••  GGoovveerrnnmmeenntt  sshhoouulldd  ooffffeerr  FFiirrsstt  NNaattiioonnss  rreepprreesseennttaattiioonn  oonn  tthhee  FFiisshh  FFaarrmm  RReevviieeww  CCoommmmiitttteeeess  aanndd  eennssuurree  tthhaatt  ddiirreecctt  FFiirrsstt  NNaattiioonnss  

ccoonnssuullttaattiioonn  iiss  ccaarrrriieedd  oouutt  iinn  tthhee  aapppprroopprriiaattee  mmaannnneerr  ccoonnssiisstteenntt  wwiitthh  tthhee  CCrroowwnn  LLaannddss  AAccttiivviittiieess  PPoolliiccyy  aanndd  eexxiissttiinngg  iinntteerriimm  
mmeeaassuurreess  aaggrreeeemmeennttss  oorr  pprroottooccoollss  ffoorr  nneeww  tteennuurreess,,  rreenneewwaallss  aanndd  aammeennddmmeennttss..  

••  CCoonnssuullttaattiioonn  aanndd  ddeecciissiioonn--mmaakkiinngg  sshhoouulldd  bbee  ccoonnssiisstteenntt  wwiitthh  tthhee  pprriinncciipplleess  oouuttlliinneedd  iinn  CChhaapptteerr  99  aanndd  VVoolluummee  22  ooff  tthhiiss  rreeppoorrtt..  
RReeccoommmmeennddaattiioonn  3399::  DDeevveelloopp  ssttrraatteeggiieess  ttoo  iinnvvoollvvee  FFiirrsstt  NNaattiioonnss  iinn  ppoolliiccyy  ddeevveellooppmmeenntt,,  aanndd  rreesseeaarrcchh  mmaannaaggeemmeenntt..  
••  GGoovveerrnnmmeenntt  sshhoouulldd  eennssuurree  rreepprreesseennttaattiioonn  ooff  FFiirrsstt  NNaattiioonnss  oonn  oorrggaanniizzaattiioonnss  eessttaabblliisshheedd  ttoo  pprroovviiddee  ppoolliiccyy  aaddvviiccee  ttoo  ggoovveerrnnmmeenntt  

rreeggaarrddiinngg  ssaallmmoonn  ffaarrmmiinngg..  
••  GGoovveerrnnmmeenntt  sshhoouulldd  eennccoouurraaggee  tthhee  eemmppllooyymmeenntt  ooff  llooccaall  ppeeooppllee,,  iinncclluuddiinngg  FFiirrsstt  NNaattiioonnss,,  bbyy  tthhee  ssaallmmoonn  ffaarrmmiinngg  aanndd  ssuuppppoorrtt  

iinndduussttrriieess..  AA  ssttaaffffiinngg  aanndd  hhiirriinngg  ppllaann  sshhoouulldd  bbee  ssuubbmmiitttteedd  aass  ppaarrtt  ooff  tthhee  pprrooppoossaall  wwiitthh  tthhee  tteennuurree  aapppplliiccaattiioonn  aatt  tthhee  ttiimmee  ooff  
tteennuurree  rreevviieeww..  

••  GGoovveerrnnmmeenntt  sshhoouulldd  iiddeennttiiffyy  tthhee  ttrraaiinniinngg  nneeeeddss  nneecceessssaarryy  ttoo  eennssuurree  FFiirrsstt  NNaattiioonnss  hhaavvee  tteecchhnniiccaall  ccaappaabbiilliittyy  ttoo  pprroovviiddee  sscciieennttiiffiicc  
mmoonniittoorriinngg  sseerrvviicceess  ddiirreeccttllyy  ttoo  iinndduussttrryy  oorr  ttoo  ggoovveerrnnmmeenntt  aanndd  sshhoouulldd  ddeevveelloopp  aa  ssttrraatteeggyy  ttoo  aacccceessss  rreessoouurrcceess  ffoorr  iimmpplleemmeennttiinngg  
tthhee  ttrraaiinniinngg  pprrooggrraammss  nneecceessssaarryy  ttoo  aaddddrreessss  tthhoossee  nneeeeddss..  

••  IInndduussttrryy,,  MMAAFFFF  aanndd  MMEELLPP  sshhoouulldd  rreellyy  oonn  tthhee  sseerrvviicceess  ooff  FFiirrsstt  NNaattiioonnss  ttoo  aassssiisstt  wwiitthh  pprroovviiddiinngg  eennvviirroonnmmeennttaall  mmoonniittoorriinngg  aanndd  aauuddiitt  
sseerrvviicceess..  

••  GGoovveerrnnmmeenntt  sshhoouulldd  pprroovviiddee  ttrraaiinniinngg  pprrooggrraammss  rreeggaarrddiinngg  ffiisshh  hheeaalltthh,,  ffiisshh  ddiisseeaassee  iiddeennttiiffiiccaattiioonn  aanndd  ddiisseeaassee  mmaannaaggeemmeenntt  ttoo  
iinntteerreesstteedd  FFiirrsstt  NNaattiioonnss..  

••  GGoovveerrnnmmeenntt  sshhoouulldd  ddeevveelloopp  aa  ssttrraatteeggyy  ttoo  pprroovviiddee  aacccceessss  ttoo  tthhee  ffiisshh  hheeaalltthh  ddaattaabbaassee  ((ttoo  bbee  ddeevveellooppeedd  ffoolllloowwiinngg  
iimmpplleemmeennttaattiioonn  ooff  rreeccoommmmeennddaattiioonnss  iinn  CChhaapptteerr  66))  ttoo  iinntteerreesstteedd  FFiirrsstt  NNaattiioonnss..  

••  GGoovveerrnnmmeenntt  sshhoouulldd  iinnvvoollvvee  FFiirrsstt  NNaattiioonnss  ((aass  uunnddeerr  tthhee  KKTTFFCC  MMOOUU))  iinn  tthhee  ddeevveellooppmmeenntt  ooff  rreesseeaarrcchh  pprrooppoossaallss  aanndd  iinn  pprriioorriittyy  
rreesseeaarrcchh  iinnttoo  tthhee  ppootteennttiiaall  iimmppaaccttss  ooff  ssaallmmoonn  ffaarrmmss  oonn  llooccaall  sseeaaffoooodd  rreessoouurrcceess,,  eessppeecciiaallllyy  wwiitthh  rreessppeecctt  ttoo  aannttiibbiioottiiccss  uusseedd  oonn  
ffaarrmmss  ((aass  oouuttlliinneedd  iinn  CChhaapptteerr  66)),,  aanndd  ppootteennttiiaall  iimmppaaccttss  ooff  tthhee  uussee  ooff  lliigghhttss  oonn  ffaarrmmss..  

••  GGoovveerrnnmmeenntt  sshhoouulldd  iinnvvoollvvee  iinntteerreesstteedd  FFiirrsstt  NNaattiioonnss  ddiirreeccttllyy  iinn  ddeevveellooppmmeenntt  aanndd  iimmpplleemmeennttaattiioonn  ooff  ppiilloott  pprrooggrraammss  ffoorr  cclloosseedd  
mmaarriinnee  tteecchhnnoollooggiieess  ((ddiissccuusssseedd  iinn  CChhaapptteerr  1111))..  

••  GGoovveerrnnmmeenntt  sshhoouulldd  aassssiisstt  iinntteerreesstteedd  FFiirrsstt  NNaattiioonnss  iinn  ddeevveellooppiinngg  ssttrraatteeggiieess  ttoo  ppaarrttiicciippaattee  ddiirreeccttllyy  iinn  tthhee  ssaallmmoonn  ffaarrmmiinngg  iinndduussttrryy..  



MMaannaaggiinngg  RRiisskk  aanndd  UUnncceerrttaaiinnttyy  
  
RReeccoommmmeennddaattiioonn  4400::  UUnnddeerrttaakkee  ccoooorrddiinnaatteedd  sscciieennttiiffiicc  rreesseeaarrcchh,,  tteecchhnnoollooggiiccaall  ttrriiaallss  aanndd  iinnvveennttoorryy  iinnvveessttiiggaattiioonnss,,  bbaasseedd  oonn  tthhee  

pprriioorriittiizzaattiioonn  ooff  iinniittiiaattiivveess..  
••  TThhee  ggoovveerrnnmmeenntt  sshhoouulldd  iimmpplleemmeenntt  tthhee  rreesseeaarrcchh--rreellaatteedd  iinniittiiaattiivveess  iinn  tthhee  ttiimmee  ffrraammee  sshhoowwnn  iinn  TTaabbllee  1177  aass  aa  mmeeaannss  ooff  

aaddddrreessssiinngg  uunncceerrttaaiinnttyy  aanndd  aappppllyyiinngg  aaddaappttiivvee  mmaannaaggeemmeenntt  pprriinncciipplleess..  
••  GGoovveerrnnmmeenntt  sshhoouulldd  eennssuurree  eeqquuiittaabbllee  sshhaarriinngg  ooff  ccoossttss  bbyy  iinndduussttrryy  ((aallssoo  rreeffeerr  ttoo  RReeccoommmmeennddaattiioonn  4444))..  
RReeccoommmmeennddaattiioonn  4411::  RReedduuccee  rriisskk  tthhrroouugghh  ppeerrffoorrmmaannccee  bbaasseedd  pprrooggrraamm  iimmpplleemmeennttaattiioonn  ssuuppppoorrtteedd  bbyy  ccoommpprreehheennssiivvee  

mmoonniittoorriinngg..  
  
AAlltteerrnnaattiivvee  SSaallmmoonn  FFaarrmmiinngg  TTeecchhnnoollooggyy  
  
RReeccoommmmeennddaattiioonn  4422::  UUnnddeerrttaakkee  ffuurrtthheerr  aannaallyyssiiss  aanndd  ddeevveellooppmmeenntt  ooff  tthhee  ppoolliiccyy  ffrraammeewwoorrkk  nneecceessssaarryy  ffoorr  eexxppoosseedd  ooffffsshhoorree  ooppeenn  

mmaarriinnee  ssyysstteemmss..  
••  FFeeddeerraall  aanndd  pprroovviinncciiaall  ggoovveerrnnmmeennttss  sshhoouulldd  ccllaarriiffyy  jjuurriissddiiccttiioonn  aanndd  tthhee  ppoolliiccyy  aanndd  mmaannaaggeemmeenntt  rreeggiimmee  ffoorr  ppootteennttiiaall  eexxppoosseedd  

ooffffsshhoorree  ooppeenn  mmaarriinnee  ssaallmmoonn  aaqquuaaccuullttuurree  ffaacciilliittiieess..  
••  TThhee  ssoocciiaall  aanndd  eeccoonnoommiicc  ccoonnssiiddeerraattiioonnss,,  eessppeecciiaallllyy  wwiitthh  rreessppeecctt  ttoo  wwoorrkkeerr  ssaaffeettyy,,  nnaavviiggaattiioonnaall  ssaaffeettyy,,  aanndd  tthhee  ppootteennttiiaall  ffoorr  

jjoobbss  rreellaattiinngg  ttoo  tthhee  hhaannddlliinngg  aanndd  pprroocceessssiinngg  ooff  tthhee  pprroodduucctt  mmoovviinngg  aawwaayy  ffrroomm  ssmmaalllleerr  ccoommmmuunniittiieess,,  sshhoouulldd  bbee  aasssseesssseedd,,  
ffoolllloowwiinngg  wwhhiicchh  ggoovveerrnnmmeenntt  sshhoouulldd  eessttaabblliisshh  aa  cclleeaarr  ppoolliiccyy  oonn  wwhheetthheerr  oorr  nnoott  iitt  wwiillll  ssuuppppoorrtt  ssuucchh  ffaacciilliittiieess  ooffff  tthhee  ccooaasstt  ooff  BB..CC..  

RReeccoommmmeennddaattiioonn  4433::  IInniittiiaattee  ppiilloott  pprroojjeeccttss  ttoo  aasssseessss  tthhee  ddeevveellooppmmeenntt  ooff  cclloosseedd  cciirrccuullaattiinngg  mmaarriinnee  ssyysstteemmss  iinn  BB..CC..  
••  PPiilloott  pprroojjeeccttss  sshhoouulldd  bbee  iinniittiiaatteedd  ttoo  aallllooww  ffoorr  ddiirreecctt  aasssseessssmmeenntt  aanndd  eennccoouurraaggeemmeenntt  ooff  cclloosseedd  mmaarriinnee  ssyysstteemmss  iinn  BB..CC..  BBootthh  tthhee  

““FFuuttuurree  SSeeaa  FFaarrmmss””  aanndd  ““MMaarriiccuullttuurree””  ssyysstteemmss  sshhoouulldd  bbee  tteesstteedd  iinn  aa  vvaarriieettyy  ooff  hhaabbiittaatt  ttyyppeess  aanndd  ssiittiinngg  ccoonnddiittiioonnss  oonn  tthhee  wweesstt  
ccooaasstt  ooff  VVaannccoouuvveerr  IIssllaanndd  aanndd  iinn  tthhee  BBrroouugghhttoonn  AArrcchhiippeellaaggoo..  MMoonniittoorriinngg  ddaattaa  ffrroomm  tthhee  FFuuttuurree  SSeeaa  FFaarrmmss  tteesstt  ssiittee  nneeaarr  
NNaannaaiimmoo  sshhoouulldd  bbee  ccoonnssiiddeerreedd  iinn  tthhiiss  aasssseessssmmeenntt..  

••  MMAAFFFF  aanndd  MMEELLPP  sshhoouulldd  ccooooppeerraattee  ttoo  eessttaabblliisshh  aa  ttaasskk  ffoorrccee  ooff  iinndduussttrryy,,  pprroovviinncciiaall  aanndd  ffeeddeerraall  ggoovveerrnnmmeennttss,,  FFiirrsstt  NNaattiioonnss,,  aanndd  
iinntteerreesstteedd  llooccaall  ggoovveerrnnmmeennttss  ttoo  sseelleecctt  ssiitteess  aanndd  ddeevveelloopp  ssttrraatteeggiieess  ttoo  iimmpplleemmeenntt  ppiilloott  pprroojjeeccttss  tthhrroouugghh  ccooooppeerraattiivvee  
aarrrraannggeemmeennttss  wwiitthh  tthheessee  ggrroouuppss..  

••  CCoossttss  ffoorr  tthhee  ppiilloott  pprroojjeeccttss  sshhoouulldd  bbee  ccoovveerreedd  tthhrroouugghh  hhaarrvveessttiinngg  ooff  tthhee  pprroodduucctt,,  aanndd  ddiirreecctt  iinnvveessttmmeennttss  ffrroomm  ggoovveerrnnmmeenntt  aanndd  
iinndduussttrryy..  

••  TThhee  ssttrraatteeggiieess  ddeevveellooppeedd  sshhoouulldd  pprroovviiddee  ooppppoorrttuunniittiieess  ffoorr  FFiirrsstt  NNaattiioonnss  aanndd  llooccaall  ccoommmmuunniittyy  mmeemmbbeerrss  wwiitthh  aapppprroopprriiaattee  
tteecchhnniiccaall  eexxppeerrttiissee  ttoo  ddiirreecctt  oorr  ppaarrttiicciippaattee  iinn  ooppeerraattiinngg,,  mmoonniittoorriinngg  aanndd  eevvaalluuaattiinngg  tthhee  tteecchhnnoollooggiieess..  

••  RReeppoorrttss  oonn  eevvaalluuaattiioonnss  sshhoouulldd  bbee  ddooccuummeenntteedd  aanndd  aacccceessssiibbllee  ttoo  tthhee  ppuubblliicc..  
RReeccoommmmeennddaattiioonn  4444::  EEssttaabblliisshh  aa  ffuunnddiinngg  ccoommmmiittmmeenntt  ttoo  ssaallmmoonn  aaqquuaaccuullttuurree  rreesseeaarrcchh  aanndd  ddeevveellooppmmeenntt..  
••  TThhee  MMiinniissttrryy  ooff  AAggrriiccuullttuurree,,  FFiisshheerriieess  aanndd  FFoooodd  sshhoouulldd  wwoorrkk  wwiitthh  tthhee  iinndduussttrryy  ttoo  eessttaabblliisshh  aann  iinndduussttrryy--ssoouurrcceedd  rreesseeaarrcchh  aanndd  

ddeevveellooppmmeenntt  ffuunndd,,  wwhheetthheerr  tthhrroouugghh  tthhee  iinndduussttrryy  aassssoocciiaattiioonn  oorr  uunnddeerr  tthhee  FFaarrmmiinngg  aanndd  FFiisshhiinngg  IInndduussttrriieess  DDeevveellooppmmeenntt  AAcctt,,  oorr  
tthhrroouugghh  ssoommee  ootthheerr  mmeecchhaanniissmm,,  ttoo  mmaakkee  ffuunnddiinngg  aavvaaiillaabbllee  ffoorr  rreesseeaarrcchh  aanndd  tteecchhnnoollooggiiccaall  ddeevveellooppmmeenntt  ((aallssoo  sseeee  
rreeccoommmmeennddaattiioonn  4400))..  



DDiissppuuttee  AAvvooiiddaannccee  aanndd  RReessoolluuttiioonn  
  
RReeccoommmmeennddaattiioonn  4455::  EEssttaabblliisshh  iimmpprroovveedd  mmeecchhaanniissmmss  ffoorr  aaddddrreessssiinngg  ddiissppuutteess  tthhaatt  aarriissee  oovveerr  ssaallmmoonn  aaqquuaaccuullttuurree..  
••  GGoovveerrnnmmeenntt  aaggeenncciieess  sshhoouulldd  eessttaabblliisshh  aanndd  iimmpplleemmeenntt  aa  ccoommpprreehheennssiivvee  aapppprrooaacchh  ttoo  pprreevveennttiinngg  aanndd  rreessppoonnddiinngg  ttoo  ddiissppuutteess  

tthhaatt  aarriissee  iinn  ccoonnnneeccttiioonn  wwiitthh  ssaallmmoonn  ffaarrmm  tteennuurriinngg,,  ooppeerraattiioonnaall  lliicceennssiinngg  ddeecciissiioonnss,,  aanndd  ooppeerraattiioonnaall  pprraaccttiicceess  aatt  ffaarrmm  ssiitteess..  TThhee  
ddiissppuuttee  rreessoolluuttiioonn  ‘‘ssyysstteemm’’  ffoorr  ssaallmmoonn  aaqquuaaccuullttuurree  sshhoouulldd  ccoonnssiisstt  ooff  tthhee  ffoolllloowwiinngg  ffeeaattuurreess::    

DDiissppuuttee  PPrreevveennttiioonn    
••  EEmmpphhaassiiss  sshhoouulldd  bbee  oonn  ddiissppuuttee  pprreevveennttiioonn  tthhrroouugghh  aa  rraannggee  ooff  pprrooaaccttiivvee  mmeeaannss,,  iinncclluuddiinngg  iimmpprroovveedd  iinntteerr--aaggeennccyy  

ccoooorrddiinnaattiioonn,,  iinntteeggrraatteedd  ccooaassttaall  zzoonnee  ppllaannnniinngg,,  aaddooppttiioonn  ooff  rreeffiinneedd  ssiittiinngg  ccrriitteerriiaa,,  ssttrreennggtthheenneedd  ppuubblliicc  aanndd  FFiirrsstt  NNaattiioonnss  
ppaarrttiicciippaattiioonn  iinn  ssiittiinngg  ddeecciissiioonn--mmaakkiinngg,,  aanndd  iimmpprroovveemmeennttss  ttoo  rreessoouurrccee  iinnvveennttoorriieess  aanndd  mmaappppiinngg  aass  tthhee  tteecchhnniiccaall  bbaassiiss  ffoorr  ssiittiinngg  
aanndd  mmaannaaggeemmeenntt  ddeecciissiioonnss  ((sseeee  ssiittiinngg--rreellaatteedd  rreeccoommmmeennddaattiioonnss  iinn  CChhaapptteerr  44))..  IInnvvoollvveemmeenntt  ooff  aallll  lleevveellss  ooff  ggoovveerrnnmmeenntt  aanndd  
iinntteerreesstteedd  aaggeenncciieess  iinn  aa  ppoolliiccyy  aaddvviissoorryy  ccaappaacciittyy  wwiillll,,  aatt  aa  bbrrooaaddeerr  lleevveell,,  sseerrvvee  ttoo  aaddddrreessss  iissssuueess  wwhhiicchh  aarree  tthhee  bbaassiiss  ffoorr  mmaannyy  
ddiissppuutteess..  

PPuubblliicc  NNoottiiccee  
••  LLiicceennssiinngg  aaggeenncciieess  sshhoouulldd  eessttaabblliisshh  pprroocceedduurreess  aanndd  mmeecchhaanniissmmss  tthhaatt  ccoonnssiisstteennttllyy  iinnffoorrmm  tthhee  ppuubblliicc  ooff  tthhee  ssttaattuuss  ooff  ssiittee  

tteennuurriinngg  aanndd  ooppeerraattiioonnss--rreellaatteedd  lliicceennssiinngg//ppeerrmmiittttiinngg  aapppplliiccaattiioonnss,,  aanndd  aallllooww  aann  aapppprroopprriiaattee  ppeerriioodd  ffoorr  ppuubblliicc  ccoommmmeenntt,,  aass  aa  
ffuurrtthheerr  bbaassiiss  ffoorr  ddiissppuuttee  pprreevveennttiioonn..    

••  WWiitthh  rreessppeecctt  ttoo  ssiittee  tteennuurree,,  tthheerree  sshhoouulldd  bbee  aa  ppoolliiccyy  rreeqquuiirreemmeenntt  ffoorr  ssaallmmoonn  ffaarrmmiinngg  pprrooppoonneennttss  ttoo  ssppoonnssoorr  oonnee  oorr  mmoorree  llooccaall  
ooppeenn  hhoouusseess  ttoo  eexxppllaaiinn  tthheeiirr  pprrooppoossaallss  aanndd  rreecceeiivvee  ccoommmmeenntt,,  aanndd//oorr  ttoo  mmeeeett  wwiitthh  llooccaall  aaddvviissoorryy  wwoorrkkiinngg  ccoommmmiitttteeeess  ttoo  
ddiissccuussss  tthheeiirr  pprrooppoossaallss..  TToo  ffaacciilliittaattee  tthhee  ppuubblliicc  nnoottiiccee  oobbjjeeccttiivvee,,  MMAAFFFF  sshhoouulldd  ddeevveelloopp  aanndd  mmaaiinnttaaiinn  aann  iinntteerrnneett  wweebb  ssiittee  tthhaatt  
lliissttss  aallll  ssaallmmoonn  ffaarrmmiinngg--rreellaatteedd  rreegguullaattoorryy  aapppplliiccaattiioonnss  aanndd  ddeessccrriibbeess  tthhee  ccuurrrreenntt  ssttaattuuss  ooff  tthhoossee  aapppplliiccaattiioonnss..    

••  TThhee  pprroocceedduurraall  rriigghhtt  ooff  aannyy  ppaarrttyy  ttoo  rreeggiisstteerr  aa  ffoorrmmaall  oobbjjeeccttiioonn  ttoo  aa  ssiittee  aapppplliiccaattiioonn  wwiitthh  tthhee  MMiinniisstteerr  ooff  EEnnvviirroonnmmeenntt,,  LLaannddss  aanndd  
PPaarrkkss  sshhoouulldd  bbee  mmaaddee  kknnoowwnn  tthhrroouugghh  aallll  ffeeaassiibbllee  mmeeaannss  ((ee..gg..,,  oonn  tthhee  pprrooppoosseedd  iinntteerrnneett  wweebbssiittee  aanndd,,  iinn  nneewwssppaappeerr  nnoottiicceess  ooff  
ppeennddiinngg  aapppplliiccaattiioonnss))..  

IInntteerrnnaall  RReevviieeww  PPrroocceedduurreess  
••  AAllll  lliicceennssiinngg  aaggeenncciieess  ((MMAAFFFF,,  MMEELLPP,,  DDFFOO))  sshhoouulldd  ddeevveelloopp  aanndd  iimmpplleemmeenntt  wwrriitttteenn  aaddmmiinniissttrraattiivvee  pprroocceedduurreess  ttoo  bbee  ffoolllloowweedd  iinn  

pprroovviiddiinngg  wwrriitttteenn  rreeaassoonnss  ffoorr  ddeecciissiioonnss,,  aaddddrreessssiinngg  qquueerriieess,,  ccoommppllaaiinnttss  aanndd  ccoonncceerrnnss  ffrroomm  aapppplliiccaannttss  aanndd  tthhee  ppuubblliicc  aabboouutt  
lliicceennssiinngg  ddeecciissiioonnss  tthhaatt  aarree  mmaaddee  bbyy  tthhoossee  aaggeenncciieess..  TThhee  pprroocceedduurreess  sshhoouulldd  ssttrreessss  ttiimmeelliinneessss  iinn  rreessppoonnddiinngg  ttoo  qquueerriieess..  

OOppppoorrttuunniittyy  ttoo  FFiillee  CCoommppllaaiinnttss  aabboouutt  SSaallmmoonn  FFaarrmmiinngg  PPrraaccttiicceess    
••  CCoommppllaaiinnttss  aabboouutt  ooppeerraattiioonnaall  pprraaccttiicceess  aatt  iinnddiivviidduuaall  ffaarrmm  ssiitteess  sshhoouulldd  bbee  hhaannddlleedd  uunnddeerr  tthhee  pprroocceedduurreess  rreecceennttllyy  sseett  uupp  uunnddeerr  

tthhee  pprroovviinncciiaall  FFaarrmm  PPrraaccttiicceess  ((RRiigghhtt  ttoo  FFaarrmm))  AAcctt,,  wwhheerree  ccoommppllaaiinnttss  mmaayy  bbee  aaddddrreesssseedd  iinnffoorrmmaallllyy  bbyy  rreeggiioonnaall  MMAAFFFF  ssttaaffff  aanndd  
““ppeeeerr  aaddvviissoorrss””,,  oorr  rreeffeerrrreedd  ttoo  tthhee  pprroovviinncciiaall  FFaarrmm  PPrraaccttiicceess  BBooaarrdd  ffoorr  rreevviieeww  aanndd  ddeecciissiioonn..  

••  PPoolliiccyy  CCoonntteexxtt  aanndd  AAddvviiccee  
RReeccoommmmeennddaattiioonn  4466::  DDeevveelloopp  aanndd  aaddoopptt  aa  sseett  ooff  iinntteeggrraatteedd,,  ssttrraatteeggiicc  ppoolliiccyy  oobbjjeeccttiivveess  ffoorr  ssaallmmoonn  aaqquuaaccuullttuurree  iinn  BB..CC..  
••  TThhee  pprroovviinncciiaall  ggoovveerrnnmmeenntt  sshhoouulldd  iimmpplleemmeenntt  iittss  ppllaann  ttoo  pprreeppaarree  aa  ssttaatteemmeenntt  ooff  iittss  ccoorrppoorraattee  ppoolliiccyy  ddiirreeccttiioonn  ffoorr  ssaallmmoonn  

aaqquuaaccuullttuurree  iinn  BB..CC..,,  iiddeennttiiffyyiinngg  ssppeecciiffiicc  eennvviirroonnmmeennttaall,,  eeccoonnoommiicc  aanndd  ssoocciiaall  ppoolliiccyy  oobbjjeeccttiivveess  ffoorr  tthhiiss  sseeccttoorr..    
••  TThhee  ssttrraatteeggiicc  ppoolliiccyy  oobbjjeeccttiivveess  sshhoouulldd  sseerrvvee  aass  aa  bbaassiiss  ffoorr  tthhee  ddeevveellooppmmeenntt  aanndd  iimmpplleemmeennttaattiioonn  ooff  mmoorree  ssppeecciiffiicc  ssaallmmoonn  

aaqquuaaccuullttuurree  rreegguullaattiioonnss,,  pprrooggrraammss,,  ppoolliicciieess  aanndd  gguuiiddeelliinneess;;  aanndd  pprroovviiddee  eesssseennttiiaall  ssttrraatteeggiicc  ddiirreeccttiioonn  ffoorr  ccooaassttaall  zzoonnee  ppllaannnniinngg  
pprroocceesssseess..  

••  TThhee  ssttrraatteeggiicc  ppoolliiccyy  oobbjjeeccttiivveess  sshhoouulldd  bbee  ddeevveellooppeedd  tthhrroouugghh  iinntteerr--aaggeennccyy  aanndd  iinntteerr--ggoovveerrnnmmeennttaall  ccooooppeerraattiioonn,,  aanndd  wwiitthh  tthhee  
ppaarrttiicciippaattiioonn  ooff  aallll  kkeeyy  ggoovveerrnnmmeennttss  aanndd  ggrroouuppss  wwiitthh  aann  iinntteerreesstt  iinn  ssaallmmoonn  aaqquuaaccuullttuurree  iinn  BB..CC..  

••  TThhee  oobbjjeeccttiivveess  ooff  tthhee  ffiisshheerriieess  rreenneewwaall  pprrooggrraamm  sshhoouulldd  bbee  aa  ccoonnssiiddeerraattiioonn  iinn  tthhiiss  ppoolliiccyy  ddeevveellooppmmeenntt..  



RReeccoommmmeennddaattiioonn  4477::  RRee--eessttaabblliisshh  aa  bbrrooaaddllyy  bbaasseedd  aaddvviissoorryy  ggrroouupp  ttoo  pprroovviiddee  ccoouunnsseell  ttoo  ggoovveerrnnmmeenntt  oonn  tthhee  mmaannaaggeemmeenntt  ooff  
ssaallmmoonn  aaqquuaaccuullttuurree  iinn  BB..CC..  

••  AAnn  aaddvviissoorryy  ggrroouupp  ccoommpprriissiinngg  rreepprreesseennttaattiivveess  ooff  aallll  kkeeyy  iinntteerreessttss  sshhoouulldd  bbee  rree--eessttaabblliisshheedd  ttoo  pprroovviiddee  aaddvviiccee  ttoo  tthhee  pprroovviinncciiaall  
ggoovveerrnnmmeenntt  oonn  ddeevveellooppmmeenntt  aanndd  iimmpplleemmeennttaattiioonn  ooff  tthhee  pprroovviinncciiaall  ssaallmmoonn  aaqquuaaccuullttuurree  mmaannaaggeemmeenntt  ssyysstteemm,,  mmoonniittoorr  ppoolliiccyy  
iimmpplleemmeennttaattiioonn,,  aaddvviissee  oonn  rreesseeaarrcchh  pprriioorriittiieess,,  aanndd  sseerrvvee  aass  aa  ffoorruumm  ffoorr  ddiiaalloogguuee  aanndd  iinnffoorrmmaattiioonn  eexxcchhaannggee  aammoonngg  tthhee  
iinntteerreessttss..    

••  TThhee  aaddvviissoorryy  ggrroouupp  sshhoouulldd  rreegguullaarrllyy  rreeppoorrtt  ttoo  bbootthh  tthhee  MMiinniisstteerr  ooff  EEnnvviirroonnmmeenntt,,  LLaannddss  aanndd  PPaarrkkss  aanndd  tthhee  MMiinniisstteerr  ooff  AAggrriiccuullttuurree,,  
FFiisshheerriieess  aanndd  FFoooodd  aass  tthhee  ttwwoo  MMiinniisstteerrss  wwiitthh  mmaannddaatteess  tthhaatt  rreellaattee  mmoosstt  ddiirreeccttllyy  ttoo  ssaallmmoonn  aaqquuaaccuullttuurree  mmaannaaggeemmeenntt,,  aanndd  
rreeppoorrtt  aannnnuuaallllyy  oonn  tthhee  pprrooggrreessss  ooff  iimmpplleemmeennttaattiioonn  ooff  tthheessee  rreeccoommmmeennddaattiioonnss..  TThhee  ggrroouupp  sshhoouulldd  iinntteerraacctt  wwiitthh  rreepprreesseennttaattiivveess  
ooff  aallll  kkeeyy  aaggeenncciieess  ttoo  eennssuurree  tthhaatt  tthhee  aaddvviiccee  tthhaatt  tthhee  ggrroouupp  pprroovviiddeess  ttoo  tthhee  MMiinniisstteerrss  iinntteeggrraatteess  tthhee  rraannggee  ooff  ppoolliiccyy  ppoossiittiioonnss  
aanndd  pprriioorriittiieess  ooff  tthhee  aaggeenncciieess..  

••  TThhee  aaddvviissoorryy  ggrroouupp  sshhoouulldd  aallssoo  rreeppoorrtt  ttoo  tthhee  MMiinniisstteerrss  ooff  HHeeaalltthh,,  SSmmaallll  BBuussiinneessss,,  TToouurriissmm  aanndd  CCuullttuurree,,  AAbboorriiggiinnaall  AAffffaaiirrss,,  aanndd  
EEmmppllooyymmeenntt  aanndd  IInnvveessttmmeenntt  aass  aapppprroopprriiaattee  oonn  iissssuueess  ooff  ddiirreecctt  ccoonncceerrnn  ttoo  tthheeiirr  mmaannddaattee..  

••  TThhee  ggoovveerrnnmmeenntt  sshhoouulldd  ccoonnssiiddeerr  uussiinngg  tthhee  FFiisshheerriieess  RReenneewwaall  BBooaarrdd  oorr  aa  rreellaatteedd  ccoommmmiitttteeee  aass  tthhee  ppoolliiccyy  aaddvviissoorryy  ggrroouupp..  
  
IImmpplleemmeennttaattiioonn  
  
RReeccoommmmeennddaattiioonn  4488::  OOnn  aa  pprriioorriittyy  bbaassiiss,,  ddeevveelloopp  aa  ccoommpprreehheennssiivvee  ccooddee  ooff  ssaallmmoonn  aaqquuaaccuullttuurree  pprraaccttiiccee..  
••  DDeevveelloopp  aa  ccoommpprreehheennssiivvee  ccooddee  ooff  ssaallmmoonn  aaqquuaaccuullttuurree  pprraaccttiicceess  tthhaatt  wwoouulldd,,  iinn  aa  ssiinnggllee  rreeffeerreennccee  ddooccuummeenntt::  
    --  iiddeennttiiffyy  aallll  tthhee  rreeqquuiirreemmeennttss  aassssoocciiaatteedd  wwiitthh  tthhee  ddeevveellooppmmeenntt  aanndd  ooppeerraattiioonn  ooff  ssaallmmoonn  ffaarrmmss  iinn  BB..CC..,,  
  --  pprroovviiddee  gguuiiddaannccee  aabboouutt  ooppttiimmuumm  hhuussbbaannddrryy  pprraaccttiicceess  aanndd  pprroocceedduurreess  ttoo  mmaaiinnttaaiinn  tthhee  bbeesstt  ssaallmmoonn  ffaarrmmiinngg  pprraaccttiicceess,,  aanndd  
  --  sseett  mmoonniittoorriinngg  rreeqquuiirreemmeennttss  aanndd  pprroottooccoollss..    
••  TThhee  ddooccuummeenntt  sshhoouulldd  bbee  ddeevveellooppeedd  ccooooppeerraattiivveellyy  bbyy  ggoovveerrnnmmeenntt,,  iinndduussttrryy  aanndd  ootthheerr  kkeeyy  iinntteerreessttss,,  bbuutt  mmaaiinnttaaiinneedd  bbyy  

ggoovveerrnnmmeenntt,,  aanndd  ssttrruuccttuurreedd  ttoo  iinncclluuddee  sseeppaarraattee  sseeccttiioonnss  oonn::  
  --  eessccaappee  aanndd  pprreevveennttiioonn  mmaannaaggeemmeenntt,,    
  --  ffiisshh  hheeaalltthh  mmaannaaggeemmeenntt,,    
  --  wwaassttee  mmaannaaggeemmeenntt  iinncclluuddiinngg  rreemmeeddiiaall  aaccttiioonn  ppllaannss,,  
  --  pprreeddaattiioonn  mmaannaaggeemmeenntt,,    
  --  nnooiissee  aanndd  vviissuuaall  iimmppaacctt  mmaannaaggeemmeenntt,,    
••  SSaallmmoonn  ffaarrmmeerrss  sshhoouulldd  uussee  tthhiiss  ddooccuummeenntt  aass  aa  ssoouurrccee  iinn  tthhee  ddeevveellooppmmeenntt  ooff  tthheeiirr  ffaarrmm--ssppeecciiffiicc  ssaallmmoonn  aaqquuaaccuullttuurree  

mmaannaaggeemmeenntt  ppllaannss,,  wwhhiicchh  wwoouulldd  iiddeennttiiffyy  tthhee  mmeeaassuurreess  ttoo  bbee  uusseedd  aatt  tthhee  ffaarrmm  ttoo  pprreevveenntt  oorr  mmiittiiggaattee  eessccaappee,,  ffiisshh  hheeaalltthh,,  
wwaassttee,,  pprreeddaattiioonn,,  aanndd  ootthheerr  iissssuueess..  

••  TThhee  ccooddee  sshhoouulldd::  
  --  ddeessccrriibbee  tthhee  pprroocceesssseess  ffoorr  aappppllyyiinngg  ffoorr  tteennuurreess,,  ooppeerraattiinngg  lliicceenncceess  aanndd  ootthheerr  nneecceessssaarryy  aapppprroovvaallss,,  aanndd  
  --  oouuttlliinnee  mmeetthhooddss  ffoorr  aaddddrreessssiinngg  ccoommppllaaiinnttss  aanndd  ssoollvviinngg  ddiissppuutteess  rreellaatteedd  ttoo  ssaallmmoonn  ffaarrmm  pprraaccttiicceess..  



RReeccoommmmeennddaattiioonn  4499::  GGoovveerrnnmmeenntt  sshhoouulldd  iimmpplleemmeenntt  cchhaannggeess  ttoo  tthhee  lleeggiissllaattiivvee,,  rreegguullaattoorryy  aanndd  ppoolliiccyy  ffrraammeewwoorrkk  ffoorr  pprroovviinncciiaall  
aapppprroovvaall  pprroocceesssseess  aass  ssuummmmaarriizzeedd  bbeellooww  ((ssoommee  ooff  tthheessee  rreeccoommmmeennddaattiioonnss  hhaavvee  bbeeeenn  mmaaddee  pprreevviioouussllyy  iinn  tthhiiss  rreeppoorrtt))..    

LLeeggiissllaattiioonn  
••  AAmmeenndd  tthhee  FFiisshheerriieess  AAcctt  ((BB..CC..)),,  oorr  ddeevveelloopp  nneeww  lleeggiissllaattiioonn  ttoo  rreefflleecctt  bbrrooaaddeenneedd  ppoolliiccyy  bbaassee  ffoorr  ssaallmmoonn  aaqquuaaccuullttuurree..    
••  EEnnaacctt  oorrddeerrss  uunnddeerr  tthhee  AAnniimmaall  DDiisseeaassee  CCoonnttrrooll  AAcctt  ttoo  mmaakkee  iitt  aapppplliiccaabbllee  ttoo  ffiisshh  ddiisseeaasseess..  
••  AAmmeenndd  AAnniimmaall  DDiisseeaassee  CCoonnttrrooll  AAcctt  aass  nneecceessssaarryy  ttoo  eexxppaanndd  ccaappaabbiilliittyy  ttoo  ccoosstt  rreeccoovveerr  ffoorr  ggoovveerrnnmmeenntt  iimmpplleemmeenntteedd  ddiisseeaassee  

ccoonnttrrooll  mmeeaassuurreess..  
••  CCoonnssiiddeerr  tthhee  ffuuttuurree  ddeevveellooppmmeenntt  ooff  lleeggiissllaattiioonn  ffoorr  ccooaassttaall  zzoonnee  ppllaannnniinngg..  
CCooddee  ooff  PPrraaccttiiccee  
••  DDeevveelloopp  iinn  aaccccoorrddaannccee  wwiitthh  RReeccoommmmeennddaattiioonn  4488..  
RReegguullaattiioonnss  
••  AAmmeenndd  AAqquuaaccuullttuurree  RReegguullaattiioonn  ttoo  eessttaabblliisshh  eexxppaannddeedd  ssttaannddaarrddiizzeedd  ooppeerraattiioonnaall  rreeqquuiirreemmeennttss..  
••  CCoonnssiiddeerr  aammeennddiinngg  tthhee  AAqquuaaccuullttuurree  WWaassttee  CCoonnttrrooll  RReegguullaattiioonn  ttoo  eelliimmiinnaattee  nneeeedd  ffoorr  ppeerrmmiittss  ffoorr  ssoommee  ffaarrmmss  aanndd  iimmppoossee  

rreeqquuiirreemmeenntt  ooff  wwaassttee  mmaannaaggeemmeenntt  ppllaann  oonn  aallll  ffaarrmmss..  
••  DDeevveelloopp  nneeww  wwaassttee  mmaannaaggeemmeenntt  rreegguullaattiioonn  bbyy  AApprriill,,  11999999..  
••  AAmmeenndd  AAnniimmaall  DDiisseeaassee  CCoonnttrrooll  RReegguullaattiioonn  aass  nneecceessssaarryy,,  ttoo  rreessppoonndd  ttoo  rreeccoommmmeennddaattiioonnss  ooff  tthhee  FFiisshh  FFaarrmm  RReevviieeww  CCoommmmiitttteeee  
LLiicceenncceess  
••  DDeevveelloopp  nneeww  ffoorrmmaatt  ffoorr  aaqquuaaccuullttuurree  lliicceennccee  bbaasseedd  oonn  aammeennddeedd  AAqquuaaccuullttuurree  RReegguullaattiioonn..  
••  FFoorr  nneeww  aaqquuaaccuullttuurree  lliicceenncceess,,  iimmppoossee  tthhee  ddeettaaiilleedd  ooppeerraattiioonnaall  ssttaannddaarrddss  aass  tteerrmmss  aanndd  ccoonnddiittiioonnss..  
••  IImmppoossee  rreessttrriiccttiioonnss  oonn  tthhee  mmeeddiiccaatteedd  ffeeeedd  ddiissppeennsseerrss//vveennddoorrss  tthhrroouugghh  tthhee  lliicceennccee  ttoo  eennssuurree  ppoolliiccyy  ooff  pprroovviiddiinngg  mmeeddiiccaatteedd  

ffeeeedd  oonnllyy  uunnddeerr  vveetteerriinnaarriiaann  pprreessccrriippttiioonn..  
PPoolliicciieess  aanndd  AAggrreeeemmeennttss  
••  DDeevveelloopp  ooppeerraattiioonnaall  ppoolliicciieess  ttoo  iimmpplleemmeenntt  rreeccoommmmeennddaattiioonnss,,  iinn  ppaarrttiiccuullaarr::  
  --  aaddoopptt  tthhee  tteennuurree  rreevviieeww  pprroocceessss  oouuttlliinneedd  iinn  FFiigguurree  1111  aanndd  ddeevveelloopp  aasssseessssmmeenntt  ccrriitteerriiaa  ffoorr  tteennuurree  aapppplliiccaattiioonnss  tthhaatt  pprroovviiddee  aann  

aapppprrooaacchh  ttoo  ccoonnssiiddeerriinngg  rreelleevvaanntt  eennvviirroonnmmeennttaall  aanndd  ssoocciiaall  ffaaccttoorrss  aassssoocciiaatteedd  wwiitthh  tthhee  tteennuurree  aapppplliiccaattiioonn,,  aanndd  
  --  aaddoopptt  tthhee  lliicceennccee  rreevviieeww  pprroocceessss  oouuttlliinneedd  iinn  FFiigguurree  1155,,  
  --  ddeevveelloopp  aann  eennffoorrcceemmeenntt  aanndd  ccoommpplliiaannccee  ppoolliiccyy  aanndd  mmaannuuaall,,  aanndd  
  --  pprroovviiddee  ppoolliiccyy  gguuiiddeelliinneess  ttoo  eessttaabblliisshh  tthhee  FFiisshh  FFaarrmm  RReevviieeww  CCoommmmiitttteeee..  
••  RReevviieeww  aanndd  aammeenndd  ffeeddeerraall//pprroovviinncciiaall  MMOOUUss  aass  nneecceessssaarryy..  
  

  



CCHHAAPPTTEERR  11..  IINNTTRROODDUUCCTTIIOONN  
II..  TTHHEE  SSAALLMMOONN  AAQQUUAACCUULLTTUURREE  DDEEBBAATTEE  
TThhee  pphhyyssiiccaall  aanndd  ggeeooggrraapphhiicc  cchhaarraacctteerriissttiiccss  ooff  ppaarrttss  ooff  BB..CC..’’ss  ccooaassttlliinnee  mmaakkee  iitt  ssuuiittaabbllee  ffoorr  ssaallmmoonn  aaqquuaaccuullttuurree..  
TThhee  iinndduussttrryy  eemmeerrggeedd  iinn  BB..CC..  iinn  tthhee  eeaarrllyy  11997700ss  wwiitthh  tthhee  ffiirrsstt  ffaarrmmss  eessttaabblliisshheedd  aalloonngg  tthhee  pprroovviinnccee’’ss  ssoouutthheerrnn  
ccooaassttlliinnee..  TThhee  iinndduussttrryy  ggrreeww  sslloowwllyy  uunnttiill  tthhee  mmiidd  11998800ss  aanndd  tthheenn  rraappiiddllyy  dduurriinngg  tthhee  llaatttteerr  hhaallff  ooff  tthhee  ddeeccaaddee  uunnttiill  
iinn  11998888  tthheerree  wweerree  110011  ssaallmmoonn  ffaarrmmiinngg  ccoommppaanniieess  ooppeerraattiinngg  iinn  BB..CC..  BBeettwweeeenn  11998899  aanndd  11999922  aabboouutt  oonnee--qquuaarrtteerr  ooff  
tthhee  BB..CC..  iinndduussttrryy  wweenntt  iinnttoo  rreecceeiivveerrsshhiipp  dduuee  ttoo  aa  ddrroopp  iinn  ssaallmmoonn  pprriicceess,,  ffiinnaanncciiaall  iinnssttaabbiilliittyy  ooff  aa  nnuummbbeerr  ooff  ffaarrmmss,,  
aanndd  tthhee  llooccaattiioonn  ooff  ssoommee  ffaarrmmss  aatt  eennvviirroonnmmeennttaallllyy  uunnssuuiittaabbllee  ssiitteess..  TThhiiss  ssaammee  ppeerriioodd  ssaaww  tthhee  ccoonnssoolliiddaattiioonn  ooff  
ssmmaalllleerr  ffaarrmmss  aammoonngg  ffeewweerr  ccoommppaanniieess  aanndd  tthhee  bbeeggiinnnniinngg  ooff  aa  ttrreenndd  ttoowwaarrddss  ffaarrmm  rreellooccaattiioonn  ttoo  ccoollddeerr  aanndd  bbeetttteerr  
fflluusshheedd  ccooaassttaall  wwaatteerrss  oonn  VVaannccoouuvveerr  IIssllaanndd’’ss  nnoorrtthh  aanndd  wweesstt  ccooaassttss..  AAtt  pprreesseenntt,,  1166  ssaallmmoonn  ffaarrmmiinngg  ccoommppaanniieess  
ooppeerraattee  7799  aaccttiivvee  ssaallmmoonn  ffaarrmm  ggrrooww--oouutt  ssiitteess  iinn  BB..CC..  TThhee  ttoottaall  aannnnuuaall  pprroodduuccttiioonn  ooff  BB..CC..  ffaarrmmeedd  ssaallmmoonn  iinn  11999966  
wwaass  2255,,550000  ttoonnnneess..  
CCoorrrreessppoonnddiinngg  wwiitthh  tthhee  ppeerriioodd  ooff  rraappiidd  iinndduussttrryy  ggrroowwtthh  iinn  tthhee  11998800ss,,  tthheerree  wweerree  eessccaallaattiinngg  ppuubblliicc  ccoonncceerrnnss  aabboouutt  
tthhee  iinndduussttrryy’’ss  iimmppaaccttss  oonn  tthhee  eennvviirroonnmmeenntt  aanndd  ootthheerr  ccooaassttaall  uusseerrss..  TThhee  BB..CC..  ggoovveerrnnmmeenntt  rreessppoonnddeedd  iinn  11998866  bbyy  
ppllaacciinngg  aa  mmoorraattoorriiuumm  oonn  tthhee  aapppprroovvaall  ooff  nneeww  ssaallmmoonn  ffaarrmmss  aanndd  llaauunncchhiinngg  aa  ppuubblliicc  iinnqquuiirryy  ((tthhee  ““GGiilllleessppiiee  
IInnqquuiirryy””11))  iinnttoo  tthhee  iissssuueess..  TThhee  iinnqquuiirryy  pprroodduucceedd  nnuummeerroouuss  rreeccoommmmeennddaattiioonnss  oonn  aa  rraannggee  ooff  ttooppiiccss  iinncclluuddiinngg::  
pprrootteeccttiioonn  ooff  tthhee  mmaarriinnee  eennvviirroonnmmeenntt,,  FFiirrsstt  NNaattiioonnss  iinnvvoollvveemmeenntt  iinn  ddeecciissiioonn--mmaakkiinngg,,  ggoovveerrnnmmeenntt  aapppprroovvaall  
ssyysstteemmss,,  rreessoollvviinngg  uusseerr  aanndd  ssiittiinngg  ccoonnfflliiccttss,,  aanndd  mmaarrkkeettiinngg  aanndd  aapppprroovvaall  ssyysstteemmss..  TThhee  pprroovviinnccee  aacctteedd  oonn  mmoosstt  ooff  
tthhee  rreeccoommmmeennddaattiioonnss  aanndd,,  iinn  ssttaaggeess,,  lliifftteedd  tthhee  mmoorraattoorriiuumm  oonn  nneeww  ssaallmmoonn  ffaarrmm  aapppprroovvaallss..  OOnnee  ssiiggnniiffiiccaanntt  
oouuttccoommee  ooff  tthhee  iinnqquuiirryy  wwaass  aa  pprrooggrraamm  ttoo  pprreeppaarree  CCooaassttaall  RReessoouurrccee  IInntteerreesstt  SSttuuddiieess  ((CCRRIISS))  iinn  rreeggiioonnss  
eexxppeerriieenncciinngg  ssiiggnniiffiiccaanntt  ssaallmmoonn  aaqquuaaccuullttuurree  ccoonnfflliicctt  aammoonngg  ccooaassttaall  rreessoouurrccee  uusseerrss..  TThheessee  ppllaannnniinngg  iinniittiiaattiivveess  
hhaavvee  bbeeeenn  uusseedd  bbyy  rreegguullaattoorrss  ttoo  gguuiiddee  ssaallmmoonn  aaqquuaaccuullttuurree  ssiittiinngg  ddeecciissiioonnss..    
AAnnootthheerr  oouuttccoommee  ooff  tthhee  GGiilllleessppiiee  iinnqquuiirryy  wwaass  tthhee  ccrreeaattiioonn  ooff  aa  ““MMiinniisstteerr’’ss  AAqquuaaccuullttuurree  IInndduussttrryy  AAddvviissoorryy  
CCoommmmiitttteeee””  ((MMAAIIAACC)),,  ccoommpprriissiinngg  vvaarriioouuss  ssttaakkeehhoollddeerr  rreepprreesseennttaattiivveess  wwiitthh  aa  mmaannddaattee  ttoo  aaddvviissee  tthhee  MMiinniisstteerr  ooff  
AAggrriiccuullttuurree,,  FFiisshheerriieess  aanndd  FFoooodd  oonn  mmeeaannss  ttoo  eennssuurree  tthhee  oorrddeerrllyy  aanndd  rreessppoonnssiibbllee  ddeevveellooppmmeenntt  ooff  aaqquuaaccuullttuurree  iinn  
BBrriittiisshh  CCoolluummbbiiaa..  TThhiiss  ccoommmmiitttteeee  ooppeerraatteedd  uunnttiill  11999933..    
IInn  11998888,,  tthhee  pprroovviinncciiaall  OOffffiiccee  ooff  tthhee  OOmmbbuuddssmmaann  pprroodduucceedd  aa  ssppeecciiaall  rreeppoorrtt  oonn  aaqquuaaccuullttuurree  aanndd  tthhee  aaddmmiinniissttrraattiioonn  
ooff  ccooaassttaall  rreessoouurrcceess  iinn  BB..CC..22  TThhee  OOmmbbuuddssmmaann  iinnvveessttiiggaattiioonn  wwaass  iinniittiiaatteedd  iinn  rreessppoonnssee  ttoo  nnuummeerroouuss  ccoommppllaaiinnttss  
aabboouutt  tthhee  ssaallmmoonn  aaqquuaaccuullttuurree  ssiittee  tteennuurree  ggrraannttiinngg  pprroocceessss,,  eennvviirroonnmmeennttaall  ssaaffeettyy,,  aanndd  ccoonnfflliicctt  wwiitthh  ootthheerr  ccooaassttaall  
uusseerrss..  TThhee  rreeppoorrtt  ddeeaalltt  wwiitthh  mmeeaassuurreess  ffoorr  iinnttrroodduucciinngg  pprriinncciipplleess  ooff  aaddmmiinniissttrraattiivvee  ffaaiirrnneessss  iinnttoo  ssaallmmoonn  aaqquuaaccuullttuurree  
mmaannaaggeemmeenntt..  AA  pprrooggrraamm    
  
  
  
  



ooff  iinntteeggrraatteedd  ccooaassttaall  zzoonnee  ppllaannnniinngg,,  aaddooppttiioonn  ooff  aa  cclleeaarr  rreegguullaattoorryy  bbaassiiss  ffoorr  ssaallmmoonn  aaqquuaaccuullttuurree,,  aanndd  uussee  ooff  
ccoonnsseennssuuaall  ddiissppuuttee  rreessoolluuttiioonn  tteecchhnniiqquueess  wweerree  tthhee  OOmmbbuuddssmmaann’’ss  pprriimmee  rreeccoommmmeennddaattiioonnss..  TThhee  mmaajjoorr  ggoovveerrnnmmeenntt  
rreessppoonnssee  ttoo  tthhee  OOmmbbuuddssmmaann’’ss  rreeccoommmmeennddaattiioonnss  wwaass  aaddooppttiioonn  ooff  aa  rreegguullaattoorryy  rreeqquuiirreemmeenntt  ffoorr  ssaallmmoonn  aaqquuaaccuullttuurree  
ffaacciilliittiieess  ttoo  oobbttaaiinn  ((iinn  aaddddiittiioonn  ttoo  tthhee  rroouuttiinnee  ssiittee  tteennuurree  rreeqquuiirreemmeenntt33))  aann  aaqquuaaccuullttuurree  lliicceennccee44  wwhhiicchh  pprroovviiddeedd  aa  
ssttaannddaarrddiizzeedd  lleeggaall  bbaassiiss  ffoorr  rreegguullaattiinngg  ooppeerraattiioonnaall  pprraaccttiicceess  aatt  ssaallmmoonn  ffaarrmmss..  
AAllssoo  iinn  11998888  tthhee  ffeeddeerraall  SSttaannddiinngg  CCoommmmiitttteeee  oonn  FFiisshheerriieess  aanndd  OOcceeaannss  rreelleeaasseedd  aa  rreeppoorrtt55  oonn  CCaannaaddiiaann  aaqquuaaccuullttuurree  
wwhhiicchh  rreessuulltteedd  iinn  tthhee  ccrreeaattiioonn  ooff  aa  DDeeppaarrttmmeenntt  ooff  FFiisshheerriieess  aanndd  OOcceeaannss  aaqquuaaccuullttuurree  ccoooorrddiinnaattoorr  ffoorr  BB..CC..,,  aanndd  
aaddooppttiioonn  ooff  aa  ffeeddeerraall--pprroovviinncciiaall  mmeemmoorraanndduumm  ooff  uunnddeerrssttaannddiinngg  rreessppeeccttiinngg  rroolleess  aanndd  rreessppoonnssiibbiilliittiieess  ffoorr  mmaannaaggiinngg  
ssaallmmoonn  aaqquuaaccuullttuurree  iinn  BB..CC..  
AAlltthhoouugghh  ppoolliicciieess  aanndd  aaddmmiinniissttrraattiivvee  ssyysstteemmss  ffoorr  mmaannaaggiinngg  ssaallmmoonn  aaqquuaaccuullttuurree  iinn  BB..CC..  iimmpprroovveedd  ssuubbssttaannttiiaallllyy  aass  
aa  rreessuulltt  ooff  ggoovveerrnnmmeenntt  rreessppoonnsseess  ttoo  tthhee  GGiilllleessppiiee  iinnqquuiirryy,,  tthhee  OOmmbbuuddssmmaann’’ss  rreevviieeww  aanndd  tthhee  ffeeddeerraall  ssttaannddiinngg  
ccoommmmiitttteeee  rreeppoorrtt,,  nnuummeerroouuss  iissssuueess  aanndd  ssttrroonngg  ppuubblliicc  ccoonncceerrnnss  aabboouutt  tthhee  iinndduussttrryy  ppeerrssiisstteedd..  IInn  11999922,,  MMAAIIAACC  wwaass  
aasskkeedd  bbyy  tthhee  MMiinniisstteerr  ooff  AAggrriiccuullttuurree,,  FFiisshheerriieess  aanndd  FFoooodd  ttoo  mmaakkee  rreeccoommmmeennddaattiioonnss  oonn  tthhee  nneeeedd  ffoorr  ffuurrtthheerr  
rreesseeaarrcchh,,  ppoolliiccyy  ccllaarriiffiiccaattiioonn  aanndd  rreegguullaattoorryy  cchhaannggee  rreessppeeccttiinngg  tthhee  iinndduussttrryy..  TThhee  CCoommmmiitttteeee  mmaaddee  aa  nnuummbbeerr  ooff  
rreeccoommmmeennddaattiioonnss  ffoorr  aaddddrreessssiinngg  eennvviirroonnmmeennttaall  aanndd  ssoocciiaall  aanndd  aaddmmiinniissttrraattiivvee  iissssuueess  iinn  11999933..  GGoovveerrnnmmeenntt’’ss  
rreessppoonnssee  ttoo  tthhoossee  rreeccoommmmeennddaattiioonnss  iinncclluuddeedd  aann  aasssseessssmmeenntt  ooff  iinntteerraaccttiioonnss  bbeettwweeeenn  wwiilldd  aanndd  ffaarrmm  ffiisshh  aanndd  tthhee  
ddeevveellooppmmeenntt  ooff  aa  MMeemmoorraanndduumm  OOff  UUnnddeerrssttaannddiinngg  ((MMOOUU))  bbeettwweeeenn  tthhee  PPrroovviinnccee  aanndd  tthhee  KKwwaakkiiuuttll  TTeerrrriittoorriiaall  
FFiisshheerriieess  CCoommmmiissssiioonn  ((KKTTFFCC))  rreeggaarrddiinngg  mmaannaaggeemmeenntt  ooff  aaqquuaaccuullttuurree  aanndd  aaqquuaattiicc  rreessoouurrcceess  iinn  tthhee  JJoohhnnssttoonnee  SSttrraaiitt  
aarreeaa..    
OOnnggooiinngg  eennvviirroonnmmeennttaall  ccoonncceerrnnss  rraaiisseedd  bbyy  tthhee  MMiinniissttrryy  ooff  EEnnvviirroonnmmeenntt,,  LLaannddss  aanndd  PPaarrkkss  ((MMEELLPP)),,  
eennvviirroonnmmeennttaall  oorrggaanniizzaattiioonnss,,  ffiisshheerrss  aanndd  tthhee  ppuubblliicc,,  pprroommpptteedd  ggoovveerrnnmmeenntt  iinn  11999955  ttoo  aannnnoouunnccee  aann  ““AAccttiioonn  PPllaann  
ffoorr  PPrroovviinncciiaall  SSaallmmoonn  AAqquuaaccuullttuurree..””  TThhee  AAccttiioonn  PPllaann  wwaass  ffoorrmmuullaatteedd  tthhrroouugghh  mmeeeettiinnggss  bbeettwweeeenn  pprroovviinncciiaall  
aaggeenncciieess  aanndd  kkeeyy  iinntteerreessttss  ttoo  ddiissccuussss  tthhee  iissssuueess..  IItt  iiddeennttiiffiieedd  tthhee  nneeeedd  ttoo  uunnddeerrttaakkee  aa  ddeeffiinniittiivvee  eennvviirroonnmmeennttaall  
rreevviieeww  ooff  ssaallmmoonn  ffaarrmmiinngg  aaccttiivviittiieess  aanndd,,  bbaasseedd  oonn  tthhee  ffiinnddiinnggss  ooff  tthhaatt  rreevviieeww,,  ttoo  ccoommpprreehheennssiivveellyy  eexxaammiinnee  tthhee  
pprroovviinncciiaall  ssaallmmoonn  aaqquuaaccuullttuurree  ppoolliiccyy  wwiitthh  aa  vviieeww  ttoowwaarrddss  aaddooppttiinngg  aapppprroopprriiaattee  ppoolliiccyy  ddeevveellooppmmeenntt  aanndd  rreeffoorrmmss..  
TThhiiss  rreeppoorrtt  rreepprreesseennttss  tthhee  rreevviieeww  ooff  tthhee  tteecchhnniiccaall  iissssuueess  rreeqquueesstteedd  aass  aa  bbaassiiss  ffoorr  tthhaatt  ppoolliiccyy  ddeevveellooppmmeenntt..  
TThhee  ddeecciissiioonn  ttoo  ccoonndduucctt  yyeett  aannootthheerr  eennvviirroonnmmeennttaall  aanndd  ppoolliiccyy  rreevviieeww  ooff  BB..CC..’’ss  ssaallmmoonn  aaqquuaaccuullttuurree  mmaannaaggeemmeenntt  
ssyysstteemm  iiss  eexxppllaaiinneedd  bbyy  tthhee  rreellaattiivveellyy  rreecceenntt  aarrrriivvaall  ooff  tthhee  ssaallmmoonn  aaqquuaaccuullttuurree  iinndduussttrryy  iinn  BB..CC..  aanndd  tthhee  ccoonnttiinnuuiinngg  
uunncceerrttaaiinnttyy  aabboouutt  ppootteennttiiaall  eennvviirroonnmmeennttaall  rriisskkss  ooff  ssaallmmoonn  aaqquuaaccuullttuurree..  TThhee  ddeecciissiioonn  mmaayy  aallssoo  iinnddiiccaattee  aa  ffaaiilluurree  ooff  
ppaasstt  iinniittiiaattiivveess  aanndd  rreeffoorrmmss  ttoo  aaddeeqquuaatteellyy  aaddddrreessss  ppuubblliicc  ccoonncceerrnnss,,  aa  wweeaakknneessss  iinn  tthhee  aasssseessssmmeenntt  ooff  tthhee  
eeffffeeccttiivveenneessss  ooff  mmeeaassuurreess  tthhaatt  hhaavvee  bbeeeenn  iimmpplleemmeenntteedd,,  aanndd//oorr  aa  ffaaiilluurree  iinn  ccoommmmuunniiccaattiinngg  tthhee  iimmpplleemmeennttaattiioonn  
ssttrraatteeggiieess..  
  
  
  
  



IIII..  TTHHEE  RROOLLEE  OOFF  TTHHEE  EENNVVIIRROONNMMEENNTTAALL  AASSSSEESSSSMMEENNTT  OOFFFFIICCEE  
TThhee  ttaasskk  ooff  ppeerrffoorrmmiinngg  tthhee  eennvviirroonnmmeennttaall  rreevviieeww  wwaass  aassssiiggnneedd  ttoo  tthhee  pprroovviinncciiaall  EEnnvviirroonnmmeennttaall  AAsssseessssmmeenntt  
OOffffiiccee  ((EEAAOO)),,  aann  aaggeennccyy  wwiitthh  nnoo  rreellaattiioonnsshhiipp  ttoo,,  oorr  iinnvveessttmmeenntt  iinn,,  tthhee  ddeevveellooppmmeenntt  oorr  iimmpplleemmeennttaattiioonn  ooff  BB..CC..’’ss  
ssaallmmoonn  aaqquuaaccuullttuurree  ppoolliiccyy..  
TThhee  EEAAOO  wwaass  ccrreeaatteedd  iinn  11999944  tthhrroouugghh  aaddooppttiioonn  ooff  tthhee  pprroovviinncciiaall  EEnnvviirroonnmmeennttaall  AAsssseessssmmeenntt  AAcctt66  ((EEAAAA))..  
AAlltthhoouugghh  tthhee  EEAAOO  iiss  pprriimmaarriillyy  ccoonncceerrnneedd  wwiitthh  ccoooorrddiinnaattiinngg  eennvviirroonnmmeennttaall  iimmppaacctt  aasssseessssmmeennttss  ffoorr  iinnddiivviidduuaall,,  
ssiittee--ssppeecciiffiicc  ccoommmmeerrcciiaall,,  mmaannuuffaaccttuurriinngg  aanndd  iinndduussttrriiaall  pprroojjeeccttss,,  sseeccttiioonn  4400  ooff  tthhee  AAcctt  pprroovviiddeess  tthhee  EEAAOO  wwiitthh  
ppoowweerrss  ttoo  ppeerrffoorrmm  aasssseessssmmeennttss  ooff  tthhee  eeffffeeccttiivveenneessss  ooff  ootthheerr  eennaaccttmmeennttss  ffoorr  pprreevveennttiinngg  oorr  rreedduucciinngg  aaddvveerrssee  eeffffeeccttss  
ooff  aaccttiivviittiieess  tthhaatt  aarree  rreegguullaatteedd  bbyy  tthhoossee  eennaaccttmmeennttss..    
4400..  ((11))  TThhee  MMiinniisstteerr  aanndd  tthhee  MMiinniisstteerr  cchhaarrggeedd  wwiitthh  tthhee  aaddmmiinniissttrraattiioonn  ooff  aannootthheerr  eennaaccttmmeenntt    jjooiinnttllyy  mmaayy  ddiirreecctt  

tthhee  EExxeeccuuttiivvee  DDiirreeccttoorr,,  iinn  aaccccoorrddaannccee  wwiitthh  tteerrmmss  ooff  rreeffeerreennccee  ssppeecciiffiieedd      bbyy  tthhee  MMiinniisstteerrss,,  ttoo  eexxaammiinnee  
    ((aa))  tthhee  mmeetthhooddss  iinn  uussee  uunnddeerr  tthhee  ootthheerr  eennaaccttmmeenntt  ffoorr  tthhee  pprreevveennttiioonn  oorr  rreedduuccttiioonn  ooff  aaddvveerrssee    

  eeffffeeccttss  ooff  pprroojjeeccttss  tthhaatt  aarree  tthhee  ssuubbjjeeccttss  ooff  aapppplliiccaattiioonnss  ffoorr  aapppprroovvaallss  uunnddeerr  tthhee  ootthheerr      eennaaccttmmeenntt,,  
aanndd    

    ((bb))  aannyy  ootthheerr  pprroocceesssseess,,  pprraaccttiicceess  aanndd  pprroocceedduurreess  iinn  uussee  uunnddeerr  tthhee  ootthheerr  eennaaccttmmeenntt  tthhaatt  aarree    
  ppeerrttiinneenntt  ttoo  ddeecciissiioonnss  uunnddeerr  iitt  iinn  rreellaattiioonn  ttoo  aapppplliiccaattiioonnss  ffoorr  aapppprroovvaallss  aanndd  tthhee  rreenneewwaall,,      aammeennddmmeenntt,,  
ccaanncceellllaattiioonn  aanndd  ssuussppeennssiioonn  ooff  aapppprroovvaallss..  

  ((22))  TThhee  EExxeeccuuttiivvee  DDiirreeccttoorr  mmuusstt  rreeppoorrtt  tthhee  rreessuullttss  ooff  aann  eexxaammiinnaattiioonn  uunnddeerr  ssuubbsseeccttiioonn  ((11))  ttoo  tthhee    MMiinniisstteerr  
aanndd  tthhee  MMiinniisstteerr  cchhaarrggeedd  wwiitthh  tthhee  aaddmmiinniissttrraattiioonn  ooff  tthhee  ootthheerr  eennaaccttmmeenntt,,  iinncclluuddiinngg    tthhee  rreeppoorrtt  
rreeccoommmmeennddaattiioonnss,,  ccoonnssiisstteenntt  wwiitthh  tthhee  ppuurrppoosseess  ooff  tthhiiss  AAcctt,,  ffoorr  iimmpprroovveemmeennttss  iinn  

    ((aa))  tthhee  pprroocceesssseess,,  pprraaccttiicceess  aanndd  pprroocceedduurreess  eexxaammiinneedd  bbyy  tthhee  EExxeeccuuttiivvee  DDiirreeccttoorr,,  aanndd    
    ((bb))  tthhee  mmeetthhooddss  iinn  uussee  uunnddeerr  tthhee  ootthheerr  eennaaccttmmeenntt  ffoorr  tthhee  pprreevveennttiioonn  oorr  mmiittiiggaattiioonn  ooff      aaddvveerrssee  

eeffffeeccttss..  
  ((33))  AAfftteerr  rreecceeiipptt  ooff  tthhee  rreeppoorrtt  ooff  tthhee  EExxeeccuuttiivvee  DDiirreeccttoorr  uunnddeerr  ssuubbsseeccttiioonn  ((22)),,  aanndd  aafftteerr  ttaakkiinngg    iinnttoo  

aaccccoouunntt  tthhee  rreeccoommmmeennddaattiioonnss  ccoonnttaaiinneedd  iinn  tthhee  rreeppoorrtt,,  tthhee  MMiinniisstteerr  cchhaarrggeedd  wwiitthh  tthhee    aaddmmiinniissttrraattiioonn  ooff  
tthhee  ootthheerr  eennaaccttmmeenntt,,  aaccttiinngg  wwiitthh  tthhee  ccoonnccuurrrreennccee  ooff  tthhee  MMiinniisstteerr,,  mmaayy  iissssuuee    gguuiiddeelliinneess,,  ttoo  bbee  ffoolllloowweedd  
bbyy  tthhee  eemmppllooyyeeeess  aanndd  aaggeennttss  ooff  tthhee  mmiinniissttrryy  aaddmmiinniisstteerriinngg  tthhee    ootthheerr  eennaaccttmmeenntt,,  rreessppeeccttiinngg  

    ((aa))  tthhee  pprroocceesssseess,,  pprraaccttiicceess  aanndd  pprroocceedduurreess  uunnddeerr  tthhee  ootthheerr  eennaaccttmmeenntt  iinn  rreellaattiioonn  ttoo      aapppplliiccaattiioonnss  
ffoorr  aapppprroovvaallss  aanndd  tthhee  rreenneewwaall,,  aammeennddmmeenntt,,  ccaanncceellllaattiioonn  aanndd  ssuussppeennssiioonn  ooff      aapppprroovvaallss,,  oorr  

  
  
  
  



    ((bb))  tthhee  mmeetthhooddss  iinn  uussee  uunnddeerr  tthhee  ootthheerr  eennaaccttmmeenntt  ffoorr  tthhee  pprreevveennttiioonn  oorr  mmiittiiggaattiioonn  ooff      aaddvveerrssee  
eeffffeeccttss..  

  ((44))  TThhee  gguuiiddeelliinneess  rreeffeerrrreedd  ttoo  iinn  ssuubbsseeccttiioonn  ((33))  mmuusstt  bbee  ccoonnssiisstteenntt,,  iinn  tthhee  ooppiinniioonn  ooff  tthhee    MMiinniisstteerr  aanndd  tthhee  
MMiinniisstteerr  cchhaarrggeedd  wwiitthh  tthhee  aaddmmiinniissttrraattiioonn  ooff  tthhee  ootthheerr  eennaaccttmmeenntt,,  wwiitthh  tthhiiss    AAcctt  aanndd  wwiitthh  tthhee  ootthheerr  eennaaccttmmeenntt  ttoo  
wwhhiicchh  tthhee  EExxeeccuuttiivvee  DDiirreeccttoorr’’ss  rreeppoorrtt  uunnddeerr  tthhiiss    sseeccttiioonn  ppeerrttaaiinnss..  

WWhheerree  tthhee  EEAAOO  hhaass  bbeeeenn  aasskkeedd  bbyy  pprroovviinncciiaall  mmiinniisstteerrss  ttoo  ppeerrffoorrmm  aa  rreevviieeww  ooff  tthhiiss  nnaattuurree,,  tthhee  EEAAOO  EExxeeccuuttiivvee  
DDiirreeccttoorr  iiss  rreeqquuiirreedd  bbyy  sseeccttiioonn  4400((22))  ttoo  rreeppoorrtt  tthhee  rreessuullttss  ooff  tthhee  eexxaammiinnaattiioonn  aanndd  mmaakkee  rreeccoommmmeennddaattiioonnss  ttoo  tthhee  
mmiinniisstteerrss  ffoorr  iimmpprroovviinngg  eexxiissttiinngg  mmeeaassuurreess  ffoorr  pprreevveennttiinngg  oorr  mmiittiiggaattiinngg  aaddvveerrssee  eeffffeeccttss..  TThhee  rreeccoommmmeennddaattiioonnss  
mmuusstt  bbee  ccoonnssiisstteenntt  wwiitthh  tthhee  eexxpprreessss  ppuurrppoosseess  ooff  tthhee  EEAAAA,,  wwhhiicchh  iinncclluuddee  pprroommoottiioonn  ooff  ““ssuussttaaiinnaabbiilliittyy  bbyy  
pprrootteeccttiinngg  tthhee  eennvviirroonnmmeenntt  aanndd  ffoosstteerriinngg  aa  ssoouunndd  eeccoonnoommyy  aanndd  ssoocciiaall  wweellll--bbeeiinngg..””77  TThhee  SSaallmmoonn  AAqquuaaccuullttuurree  
RReevviieeww  ((SSAARR))  iiss  tthhee  ffiirrsstt  sseeccttiioonn  4400  aasssseessssmmeenntt  ppeerrffoorrmmeedd  bbyy  tthhee  pprroovviinncciiaall  EEAAOO..  
  
IIIIII..  SSAALLMMOONN  AAQQUUAACCUULLTTUURREE  RREEVVIIEEWW  PPRROOCCEESSSS  
AA..  BBaacckkggrroouunndd  
IInn  JJuullyy  11999955  tthhee  MMiinniisstteerr  ooff  EEnnvviirroonnmmeenntt,,  LLaannddss  aanndd  PPaarrkkss  aanndd  tthhee  MMiinniisstteerr  ooff  AAggrriiccuullttuurree,,  FFiisshheerriieess  aanndd  FFoooodd  
aasskkeedd  tthhee  EEAAOO  ttoo  ccoonndduucctt  aa  rreevviieeww  ooff  tthhee  aaddeeqquuaaccyy  ooff  ccuurrrreenntt  mmeetthhooddss  aanndd  pprroocceesssseess  uusseedd  bbyy  tthhee  ttwwoo  mmiinniissttrriieess  
iinn  rreevviieewwiinngg  aanndd  aaddjjuuddiiccaattiinngg  ssaallmmoonn  aaqquuaaccuullttuurree  aapppplliiccaattiioonnss  aanndd  rreegguullaattiinngg  oonnggooiinngg  ssaallmmoonn  aaqquuaaccuullttuurree  
ooppeerraattiioonnss..  IInn  NNoovveemmbbeerr  11999955,,  tthhee  ddiirreeccttiioonn  ttoo  bbeeggiinn  tthhee  rreevviieeww  wwaass  ggiivveenn  aalloonngg  wwiitthh  aa  rreeqquueesstt  ttoo  pprroovviiddee  aa  
ssoocciioo--eeccoonnoommiicc  ccoonntteexxtt  aanndd  aann  eevvaalluuaattiioonn  ooff  rreessuullttss  ttoo  MMiinniisstteerrss..  TThhee  tteerrmmss  ooff  rreeffeerreennccee  ddiidd  nnoott  ddiirreecctt  aann  
aasssseessssmmeenntt  ooff  hhuummaann  hheeaalltthh  eeffffeeccttss,,  bbuutt  iinn  pprroovviiddiinngg  tthhee  ssoocciioo--eeccoonnoommiicc  ccoonntteexxtt,,  aanndd  iinn  aasssseessssiinngg  tthhee  iissssuueess  
wwhhiicchh  hhaavvee  aassssoocciiaatteedd  hhuummaann  hheeaalltthh  aassppeeccttss,,  tthheessee  iissssuueess  wweerree  rraaiisseedd..  TThhee  ssppeecciiffiicc  oobbjjeeccttiivveess  ooff  tthhee  SSAARR  aarree  
ddeessccrriibbeedd  iinn  tthhee  tteerrmmss  ooff  rreeffeerreennccee  pprroovviiddeedd  bbyy  tthhee  MMiinniisstteerrss,,  aass  ccoonnttaaiinneedd  iinn  AAppppeennddiixx  11,,  SSeeccttiioonn  33..22..  
BBeettwweeeenn  NNoovveemmbbeerr  11999955  aanndd  JJaannuuaarryy  11999966  tthhee  EEAAOO  bbrrooaaddllyy  cciirrccuullaatteedd  aa  ddrraafftt  SSAARR  tteerrmmss  ooff  rreeffeerreennccee  ttoo  tthhee  
iinntteerreesstteedd  ppuubblliicc,,  ssaallmmoonn  aaqquuaaccuullttuurree  iinndduussttrryy,,  iinntteerreesstt  ggrroouuppss,,  FFiirrsstt  NNaattiioonnss,,  llooccaall  ggoovveerrnnmmeenntt  aanndd  pprroovviinncciiaall  aanndd  
ffeeddeerraall  aaggeenncciieess  ttoo  oobbttaaiinn  iinnppuutt  oonn  tthhee  ssppeecciiffiicc  iissssuueess  tthhaatt  sshhoouulldd  bbee  iinnvveessttiiggaatteedd  aanndd  tthhee  mmeetthhooddoollooggyy  ffoorr  
ccoonndduuccttiinngg  tthhee  SSAARR..88  OOvveerr  225500  rreessppoonnsseess  lleedd  tthhee  EEAAOO  ttoo  rreeccoommmmeenndd  ttoo  tthhee  MMiinniisstteerrss  ssoommee  mmiinnoorr  ccllaarriiffiiccaattiioonnss  
aanndd  aaddjjuussttmmeennttss  ttoo  tthhee  SSAARR  pprroocceessss  ssccooppee  aanndd  ssttrruuccttuurree..  TThheessee  rreeccoommmmeennddaattiioonnss  wweerree  aapppprroovveedd  bbyy  tthhee  MMiinniisstteerrss,,  
aanndd  iinn  AApprriill  11999966  tthhee  EEAAOO  rreelleeaasseedd  aa  ddooccuummeenntt  tthhaatt  ssuummmmaarriizzeedd  ppuubblliicc  ccoommmmeennttss  aanndd  ccoonnffiirrmmeedd  tthhee  tteerrmmss  ooff  
rreeffeerreennccee99  wwiitthh  ddiirreeccttiioonn  oonn  aann  aapppprrooaacchh  ttoo  iissssuueess..  TThhee  ffiinnaalliizzeedd  SSAARR  tteerrmmss  ooff  rreeffeerreennccee  ccoonnffiirrmmeedd  tthhaatt  tthhee  
eennvviirroonnmmeennttaall  rreevviieeww  sshhoouulldd  ffooccuuss  oonn  tthhee  kkeeyy  iissssuueess  ooff::  
  
  
  



••  ppootteennttiiaall  iimmppaaccttss  ooff  eessccaappeedd  ffaarrmm  ssaallmmoonn,,    
••  ffaarrmm  aanndd  wwiilldd  ffiisshh  hheeaalltthh,,    
••  ppootteennttiiaall  eennvviirroonnmmeennttaall  iimmppaaccttss  ooff  ssaallmmoonn  ffaarrmm  wwaassttee  ddiisscchhaarrggeess,,    
••  ppootteennttiiaall  iinntteerraaccttiioonnss  bbeettwweeeenn  ssaallmmoonn  ffaarrmmss  aanndd  mmaarriinnee  mmaammmmaallss  aanndd  ootthheerr  ssppeecciieess,,  aanndd    
••  ssaallmmoonn  ffaarrmm  ssiittiinngg  ccoonncceerrnnss..    
TThhee  rreevviisseedd  tteerrmmss  ooff  rreeffeerreennccee  aallssoo  ccoonnffiirrmmeedd  tthhaatt  tthhee  SSAARR  sshhoouulldd  iinnccoorrppoorraattee  ssoocciioo--eeccoonnoommiicc  ccoonnssiiddeerraattiioonnss  
iinnttoo  tthhee  rreevviieeww  aanndd  sshhoouulldd  pprroocceeeedd  uussiinngg  tthhee  rreevviieeww  ssttrruuccttuurreess  sshhoowwnn  iinn  FFiigguurree  11..  TThhee  pprroocceessss  hhaadd  bbeeeenn  mmooddiiffiieedd  
ssoommeewwhhaatt  iinn  rreessppoonnssee  ttoo  ccoommmmeennttss  rreecceeiivveedd..  
FFiigguurree  11..  SSaallmmoonn  AAqquuaaccuullttuurree  RReevviieeww  SSttrruuccttuurreess  aanndd  PPrroocceessss  



BB..  PPrroocceessss  SSttrruuccttuurreess  aanndd  RRoolleess  
AAss  sshhoowwnn  iinn  FFiigguurree  11,,  tthhee  SSAARR  pprroocceessss  wwaass  bbaasseedd  oonn  ttwwoo  kkeeyy  ccoommppoonneennttss,,  aa  TTeecchhnniiccaall  AAddvviissoorryy  TTeeaamm  ((TTAATT))  
aanndd  aa  RReevviieeww  CCoommmmiitttteeee  ((RRCC))..  TThhee  ppuurrppoossee  ooff  tthhee  TTAATT  wwaass  ttoo  pprroovviiddee  oobbjjeeccttiivvee  tteecchhnniiccaallllyy  bbaasseedd  iinnffoorrmmaattiioonn  
ffoorr  tthhee  rreevviieeww..  IInnddiivviidduuaallss  wweerree  nnoommiinnaatteedd  ttoo  sseerrvvee  aass  mmeemmbbeerrss  ooff  tthhee  TTAATT  bbaasseedd  oonn  tthheeiirr  iinntteerreesstt  iinn  tthhee  ssuubbjjeecctt  
aanndd  tthheeiirr  pprrooffeessssiioonnaall  qquuaalliiffiiccaattiioonnss..  TThhee  TTAATT  mmeemmbbeerrss  cchhoosseenn  rreepprreesseenntteedd  aa  rraannggee  ooff  aaccaaddeemmiicc  bbaacckkggrroouunnddss  aanndd  
sskkiillllss,,  iinncclluuddiinngg  aa::  
••  ffiisshheerriieess  bbiioollooggiisstt,,  
••  ffiisshh  ccuullttuurriisstt  aanndd  pphhyyssiioollooggiisstt,,  
••  vveetteerriinnaarriiaann  aanndd  eeppiiddeemmiioollooggiisstt,,  
••  aarrcchhiitteeccttuurraall  aanndd  eennvviirroonnmmeennttaall  ppllaannnneerr,,  
••  mmaarriinnee  eeccoollooggiisstt,,  aanndd  
••  mmaammmmaalliiaann  ssppeecciiaalliisstt..  
TThhee  EEAAOO  ffiilleedd  ssuummmmaarriieess  ooff  tthheeiirr  qquuaalliiffiiccaattiioonnss  oonn  tthhee  ppuubblliiccllyy  aacccceessssiibbllee  pprroojjeecctt  rreeggiissttrryy  aanndd  ccoonnssuulltteedd  wwiitthh  
sseelleecctteedd  rreevviieeww  ppaarrttiicciippaannttss  bbeeffoorree  rreettaaiinniinngg  tthhee  mmeemmbbeerrss..  TTAATT  mmeemmbbeerrss  wweerree  rreessppoonnssiibbllee  ffoorr  ddeevveellooppiinngg  
ddiissccuussssiioonn  ppaappeerrss  oonn  eeaacchh  ooff  tthhee  ffiivvee  kkeeyy  SSAARR  iissssuueess  aanndd  mmaakkiinngg  rreeccoommmmeennddaattiioonnss  ttoo  tthhee  EEAAOO  ffoorr  aaddddrreessssiinngg  tthhee  
iissssuueess..  CCeerrttaaiinn  TTAATT  mmeemmbbeerrss  wwoorrkkeedd  ttooggeetthheerr  oonn  ssppeecciiffiicc  iissssuueess  aass  ccoo--aauutthhoorrss  aanndd  aallll  mmeemmbbeerrss  wwoorrkkeedd  ttoo  
pprroovviiddee  eeaacchh  ootthheerr  ccrriittiiccaall  ccoommmmeenntt  aanndd  aaddvviiccee  oonn  tthheeiirr  eevvoollvviinngg  wwoorrkk..    
TThhee  ppuurrppoossee  ooff  tthhee  RRCC  wwaass  ttoo  pprroovviiddee  aaddvviiccee  aanndd  ccrriittiiccaall  ccoommmmeenntt  oonn  tthhee  iinnffoorrmmaattiioonn  aanndd  rreeccoommmmeennddaattiioonnss  ooff  
tthhee  TTAATT,,  ttoo  mmaakkee  ssuubbmmiissssiioonnss  aabboouutt  ssaallmmoonn  ffaarrmmiinngg  ttoo  tthhee  rreevviieeww  aanndd  ttoo  ccoonnvveeyy  iinnffoorrmmaattiioonn  aabboouutt  tthhee  ssuubbssttaannccee  
aanndd  ssttaaggee  ooff  tthhee  rreevviieeww  ttoo  tthhoossee  tthheeyy  rreepprreesseenntt..  AAss  wwiitthh  tthhee  TTAATT,,  pprrooppoosseedd  RRCC  mmeemmbbeerrss  wweerree  nnoommiinnaatteedd  ttoo  tthhee  
EEAAOO  aanndd  sseelleecctteedd  oonn  tthhee  bbaassiiss  ooff  rreepprreesseennttiinngg  aa  sseeccttoorr  iiddeennttiiffiieedd  bbyy  tthhee  EEAAOO  aanndd  bbeeiinngg  rreepprreesseennttaattiivvee  ooff  aann  
oorrggaanniizzaattiioonn  wwiitthh  mmeemmbbeerrss,,  ssoo  tthhaatt  iinnffoorrmmaattiioonn  wwoouulldd  bbootthh  bbee  rreecceeiivveedd  ffrroomm,,  aanndd  ddiisssseemmiinnaatteedd  ttoo,,  tthhee  
ccoonnssttiittuueennccyy  tthhrroouugghh  tthhee  mmeemmbbeerr..  TThhee  EEAAOO  bbeeccaammee  iinnvvoollvveedd  wwiitthh  tthhee  sseelleeccttiioonn  pprroocceessss  oonnllyy  wwhheenn  aa  ccaatteeggoorryy  
wwaass  ““oovveerr  nnoommiinnaatteedd,,””  aass  iinn  tthhee  ccaassee  ooff  llooccaall  ggoovveerrnnmmeennttss  aanndd  eennvviirroonnmmeennttaalliissttss,,  ttoo  aatttteemmpptt  ttoo  kkeeeepp  tthhee  RRCC  ttoo  aa  
mmaannaaggeeaabbllee  ssiizzee..  
TThhee  RRCC,,  ccoommpprriissiinngg  vvoolluunnttaarryy  rreepprreesseennttaattiivveess,,  wweerree  ffrroomm  aa  wwiiddee  rraannggee  ooff  iinntteerreesstteedd  ppaarrttiieess  iinncclluuddiinngg  llooccaall  
ggoovveerrnnmmeennttss,,  FFiirrsstt  NNaattiioonnss,,  pprroovviinncciiaall  aanndd  ffeeddeerraall  aaggeenncciieess,,  eennvviirroonnmmeennttaall  aanndd  rreeccrreeaattiioonnaall  oorrggaanniizzaattiioonnss,,  
ccoommmmeerrcciiaall  ffiisshheerrss,,  iinndduussttrryy  aanndd  iinndduussttrryy--ssuuppppoorrtt  sseerrvviiccee  ggrroouuppss,,  ttoo  eennssuurree  tthhaatt  tthhee  TTAATT  ddiissccuussssiioonn  ppaappeerrss  wweerree  
ffuullllyy  iinnffoorrmmeedd..  
TTAATT  mmeemmbbeerrss  aanndd  tthheeiirr  ssppeecciiffiicc  ccoonnttrriibbuuttiioonnss  ttoo  tthhee  rreevviieeww,,  aass  wweellll  aass  aaddddiittiioonnaall  tteecchhnniiccaall  eexxppeerrttss  aanndd  tthheeiirr  
rreessppoonnssiibbiilliittiieess,,  aarree  lliisstteedd  iinn  AAppppeennddiixx  22..  TThhee  RRCC  tteerrmmss  ooff  rreeffeerreennccee  aanndd  mmeemmbbeerrsshhiipp  aarree  pprroovviiddeedd  iinn  AAppppeennddiixx  33..  
FFiirrsstt  NNaattiioonnss  ppaarrttiicciippaatteedd  iinn  tthhee  SSAARR  tthhrroouugghh  ddiirreecctt  mmeemmbbeerrsshhiipp  oonn  tthhee  RRCC  iinn  aaddddiittiioonn  ttoo  hhaavviinngg  tthhee  ooppppoorrttuunniittyy  
ttoo  mmeeeett  iinnddeeppeennddeennttllyy  aass  aa  ccaauuccuuss  wwiitthh  tthhee  TTAATT  aanndd  ttoo  ssuubbmmiitt  aa  sseeppaarraattee  tteecchhnniiccaall  ppaappeerr  ttoo  tthhee  SSAARR  oonn  FFiirrsstt  
NNaattiioonnss  ppeerrssppeeccttiivveess  oonn  ssaallmmoonn  aaqquuaaccuullttuurree  iissssuueess..  TThheeiirr  ssuubbmmiissssiioonnss  aanndd  ppeerrssppeeccttiivveess  oonn  ssaallmmoonn  ffaarrmmiinngg  aarree  
ffoouunndd  iinn  VVoolluummee  22  ooff  tthhiiss  rreeppoorrtt..  FFiirrsstt  NNaattiioonnss  ppaarrttiicciippaattiioonn  wwaass  ccoooorrddiinnaatteedd  bbyy  tthhee  BB..CC..  AAbboorriiggiinnaall  FFiisshheerriieess  
CCoommmmiissssiioonn..  SSeeee  CChhaapptteerr  99  aanndd  VVoolluummee  22  ffoorr  ffuurrtthheerr  iinnffoorrmmaattiioonn  oonn  tthhee  rroollee  ooff  FFiirrsstt  NNaattiioonnss  iinn  tthhee  SSAARR..  



CC..  PPuubblliicc  PPaarrttiicciippaattiioonn  
IInn  aaddddiittiioonn  ttoo  tthhee  bbrrooaadd  rraannggee  ooff  rreepprreesseennttaattiioonn  ooff  tthhee  RRCC,,  mmeemmbbeerrss  ooff  tthhee  ppuubblliicc  wweerree  iinnvviitteedd  ttoo  mmaakkee  
ssuubbmmiissssiioonnss  oorraallllyy  aanndd  iinn  wwrriittiinngg  ttoo  tthhee  rreevviieeww  aanndd  ttoo  ccoommmmeenntt  oonn  TTAATT  ddooccuummeennttss..  NNoottiiccee  ooff  wwoorrkkiinngg  sseessssiioonnss  
wwaass  pprroovviiddeedd  tthhrroouugghh  ddiirreecctt  ddiissttrriibbuuttiioonn,,  tthhee  pprreessss  aanndd  tthhee  iinntteerrnneett..  MMaannyy  ddooccuummeennttss  ggeenneerraatteedd  tthhrroouugghh  tthhee  EEAAOO  
bbyy  tthhee  TTAATT  aanndd  tthhee  ffiinnaalliizzeedd  nnootteess  ooff  wwoorrkkiinngg  sseessssiioonnss  wweerree  ppoosstteedd  oonn  tthhee  iinntteerrnneett  ((hhttttpp::////wwwwww..eeaaoo..ggoovv..bbcc..ccaa))  ttoo  
ffaacciilliittaattee  ppuubblliicc  aacccceessss  ttoo  tthhee  SSAARR  pprroocceeeeddiinnggss..  AAllll  SSAARR  mmaatteerriiaallss  wweerree  mmaaddee  aavvaaiillaabbllee  iinn  ““hhaarrdd  ccooppyy””  aatt  eeiigghhtt  
ssaatteelllliittee  rreeppoossiittoorriieess  ((lliisstteedd  iinn  AAppppeennddiixx  33))  mmaaiinnllyy  llooccaatteedd  iinn  ppuubblliicc  lliibbrraarriieess  oonn  VVaannccoouuvveerr  IIssllaanndd  bbuutt  aallssoo  
iinncclluuddiinngg  tthhee  VVaannccoouuvveerr  PPuubblliicc  LLiibbrraarryy..  MMeemmbbeerrss  ooff  tthhee  ppuubblliicc  iinn  tthhee  ssttuuddyy  aarreeaa  wweerree  eennccoouurraaggeedd  ttoo  pprroovviiddee  
ddiirreecctt  oobbsseerrvvaattiioonnaall  iinnffoorrmmaattiioonn  ttoo  tthhee  rreevviieeww  ((rreeffeerr  ttoo  ““SSttuuddyy  AArreeaa””  sseeccttiioonn  bbeellooww))..  
DD..  WWoorrkkiinngg  SSeessssiioonnss  
IInn  tthhee  sspprriinngg  aanndd  ssuummmmeerr  ooff  11999966,,  EEAAOO  rreepprreesseennttaattiivveess  ccoonnttaacctteedd  iinnddiivviidduuaallss  aanndd  ggrroouuppss  tthhaatt  hhaadd  bbeeeenn  
nnoommiinnaatteedd  tthhrroouugghh  tthhee  SSAARR  tteerrmmss  ooff  rreeffeerreennccee  ddeevveellooppmmeenntt  pprroocceessss  ttoo  ddeetteerrmmiinnee  tthheeiirr  iinntteerreesstt  aanndd  ccaappaacciittyy  ttoo  
ppaarrttiicciippaattee  aass  mmeemmbbeerrss  ooff  tthhee  RRCC..  AAllssoo  dduurriinngg  tthhaatt  ppeerriioodd,,  TTAATT  mmeemmbbeerrss  wweerree  ccoonnttaacctteedd  ttoo  ccoommmmeennccee  wwoorrkk  oonn  
tthhee  tteecchhnniiccaall  ddiissccuussssiioonn  ppaappeerrss,,  aanndd  aa  ccoommpprreehheennssiivvee  bbiibblliiooggrraapphhyy  oonn  ssaallmmoonn  aaqquuaaccuullttuurree  ((sseeee  VVoolluummee  55))  wwaass  
ccoommppiilleedd  bbyy  tthhee  EEAAOO  ttoo  ssuuppppoorrtt  tthhee  TTAATT  iinnvveessttiiggaattiioonnss..  
EEiigghhtt  wwoorrkkiinngg  sseessssiioonnss  ooff  tthhee  RRCC  wweerree  hheelldd  bbeettwweeeenn  SSeepptteemmbbeerr  11999966  aanndd  AApprriill  11999977,,  aass  ssuummmmaarriizzeedd  iinn  TTaabbllee  11..  
TThhee  RReevviieeww  CCoommmmiitttteeee  TTeerrmmss  ooff  RReeffeerreennccee  aanndd  OOppeerraattiinngg  PPrroocceedduurreess  wweerree  ddeevveellooppeedd  aatt  tthhee  ffiirrsstt  wwoorrkkiinngg  
sseessssiioonn  ((rreeffeerr  ttoo  AAppppeennddiixx  33))..  IIssssuueess  wweerree  ddiissccuusssseedd  aanndd  ssuucccceessssiivvee  ddrraaffttss  ooff  TTAATT  ddiissccuussssiioonn  ppaappeerrss  wweerree  
rreevviieewweedd  dduurriinngg  tthheessee  sseessssiioonnss..  TThhee  wwoorrkkiinngg  sseessssiioonnss  wweerree  ooppeenn  ttoo  tthhee  ppuubblliicc  aanndd  ooppppoorrttuunniittyy  wwaass  pprroovviiddeedd  aatt  
mmoosstt  wwoorrkkiinngg  sseessssiioonnss  ffoorr  tthhee  ggeenneerraall  ppuubblliicc  ttoo  mmaakkee  ccoommmmeennttss  oorr  ttoo  pprreesseenntt  wwrriitttteenn  ssuubbmmiissssiioonnss..    
EE..  SSuubbmmiissssiioonnss    
TThhee  SSAARR  bbeenneeffiitteedd  ffrroomm  oovveerr  8855  wwrriitttteenn  ssuubbmmiissssiioonnss  ffrroomm  ppuubblliicc  aanndd  RRCC  mmeemmbbeerrss..  AAllll  wwrriitttteenn  ssuubbmmiissssiioonnss  wweerree  
pprroovviiddeedd  ttoo  TTAATT  mmeemmbbeerrss  ffoorr  ccoonnssiiddeerraattiioonn  iinn  ddeevveellooppiinngg  tthheeiirr  tteecchhnniiccaall  ddiissccuussssiioonn  ppaappeerrss..  AA  lliissttiinngg  ooff  tthhee  
iinnddiivviidduuaallss  aanndd  oorrggaanniizzaattiioonnss  tthhaatt  mmaaddee  wwrriitttteenn  ssuubbmmiissssiioonnss  ttoo  tthhee  SSAARR  iiss  sshhoowwnn  iinn  AAppppeennddiixx  44  ttooggeetthheerr  wwiitthh  aa  
ssuummmmaarryy  ooff  RRCC  ccoommmmeennttss  oonn  TTAATT  rreeccoommmmeennddaattiioonnss..  DDooccuummeennttss  tthhaatt  wweerree  ggeenneerraatteedd  aass  ppaarrtt  ooff  tthhee  SSAARR,,  
iinncclluuddiinngg  ssuubbmmiissssiioonnss  ffrroomm  tthhee  ppuubblliicc  aanndd  RRCC  mmeemmbbeerrss,,  ddrraafftt  TTAATT  ddiissccuussssiioonn  ppaappeerrss,,  ootthheerr  tteecchhnniiccaall  rreeppoorrttss  aanndd  
kkeeyy  ccoorrrreessppoonnddeennccee,,  wweerree  ffiilleedd  oonn  tthhee  EEAAOO  PPrroojjeecctt  RReeggiissttrryy,,  ppllaacceedd  iinn  ssaatteelllliittee  rreeppoossiittoorriieess,,  aanndd  llooaaddeedd  oonnttoo  tthhee  
EEAAOO  iinntteerrnneett  wweebb  ssiittee,,  iinn  eeffffoorrttss  ttoo  ffaacciilliittaattee  ppuubblliicc  aacccceessss  ttoo  SSAARR  pprroocceeeeddiinnggss..  



TTaabbllee  11..  SSaallmmoonn  AAqquuaaccuullttuurree  RReevviieeww  WWoorrkkiinngg  SSeessssiioonnss  
MMeeeettiinngg  DDaatteess  LLooccaattiioonn  PPrriimmaarryy  OObbjjeeccttiivveess    
SSeepptteemmbbeerr  1133  aanndd  1144,,  11999966  CCaammppbbeellll  RRiivveerr  ••  iinnttrroodduuccttiioonn  ttoo  rreevviieeww    ••  rreevviieeww  RRCC  tteerrmmss  ooff  
rreeffeerreennccee  aanndd  wwoorrkkppllaann    ••  rreevviieeww  TTAATT  ddrraafftt  ddiissccuussssiioonn  ppaappeerr  oouuttlliinneess  
SSeepptteemmbbeerr  2266  aanndd  2277,,  11999966  PPoorrtt  HHaarrddyy  ••  oobbttaaiinn  iinntteerrnnaattiioonnaall  ppeerrssppeeccttiivvee  oonn  ccooaassttaall      
  rreessoouurrccee  mmaannaaggeemmeenntt  aanndd  ssaallmmoonn  aaqquuaaccuullttuurree    ••  sshhaarree  iinnffoorrmmaattiioonn  oonn  
tthhee  ssttaattuuss  ooff  ccooaassttaall  ppllaannnniinngg        iinn  BB..CC..    ••  rreevviieeww  TTAATT  ddrraafftt  ddiissccuussssiioonn  
ppaappeerr  oouuttlliinneess    
OOccttoobbeerr  1188  aanndd  1199,,  11999966  CCaammppbbeellll  RRiivveerr  ••  ffiieelldd  ttrriipp::  ffaarrmmeedd  ssaallmmoonn  pprroocceessssiinngg  aanndd  
ssuuppppoorrtt        sseerrvviiccee  iinnffrraassttrruuccttuurree    ••  rreevviieeww  ssoocciioo--eeccoonnoommiicc  
ffrraammeewwoorrkk  mmeetthhooddoollooggyy    ••  ssttaattuuss  rreeppoorrttss  oonn  TTAATT  ddiissccuussssiioonn  ppaappeerr  pprrooggrreessss    ••
  oovveerrvviieeww  ooff  BB..CC..  ssaallmmoonn  aaqquuaaccuullttuurree  rreegguullaattoorryy        ffrraammeewwoorrkk  aanndd  iinntteerr--
jjuurriissddiiccttiioonnaall  ccoommppaarriissoonn  
NNoovveemmbbeerr  66,,77  aanndd  88,,  11999966  TTooffiinnoo  ••  TTAATT//FFiirrsstt  NNaattiioonnss  wwoorrkkiinngg  sseessssiioonn      ••  hheeaarr  ppuubblliicc  
aanndd  RRCC  ssuubbmmiissssiioonnss    ••  rreevviieeww  TTAATT  ddrraafftt  ddiissccuussssiioonn  ppaappeerrss  
NNoovveemmbbeerr  2299  aanndd  3300,,  11999966  PPoorrtt  HHaarrddyy  ((FFoorrtt  RRuuppeerrtt))  ••  ffiieelldd  ttrriipp::  BBrroouugghhttoonn  AArrcchhiippeellaaggoo    ••  hheeaarr  ppuubblliicc  
aanndd  RRCC  ssuubbmmiissssiioonnss    ••  rreevviieeww  TTAATT  ddrraafftt  ddiissccuussssiioonn  ppaappeerrss  
DDeecceemmbbeerr  1133  aanndd  1144,,  11999966  NNaannaaiimmoo  ••  hheeaarr  ppuubblliicc  aanndd  RRCC  ssuubbmmiissssiioonnss    ••  rreevviieeww  TTAATT  
ddrraafftt  ddiissccuussssiioonn  ppaappeerrss  
JJaannuuaarryy  1166,,  1177  aanndd  1188,,  11999977  CCaammppbbeellll  RRiivveerr  ••  TTAATT//FFiirrsstt  NNaattiioonnss  wwoorrkkiinngg  sseessssiioonn    ••  hheeaarr  RRCC  
ssuubbmmiissssiioonnss    ••  rreevviieeww  ddrraafftt  ssoocciioo--eeccoonnoommiicc  iimmppaaccttss  ooff      
  ssaallmmoonn  aaqquuaaccuullttuurree    ••  rreevviieeww  TTAATT  ddrraafftt  ddiissccuussssiioonn  ppaappeerrss  
AApprriill  22,,  33  aanndd  44,,  11999977  NNaannaaiimmoo  ••  rreevviieeww  TTAATT  mmaajjoorr  ffiinnddiinnggss  aanndd  rreeccoommmmeennddaattiioonnss    ••
  rreevviieeww  mmaannaaggeemmeenntt  ffrraammeewwoorrkk  ooppttiioonnss  aanndd        iimmpplliiccaattiioonnss  
FF..  SSttuuddyy  AArreeaa  
TThhee  BBrroouugghhttoonn  AArrcchhiippeellaaggoo  ((sseeee  FFiigguurree  22  aanndd  aattttaacchhmmeenntt))  wwaass  eemmppllooyyeedd  aass  aa  ssttuuddyy  aarreeaa  ttoo  ddooccuummeenntt  aanndd  
ddeemmoonnssttrraattee  tthhee  SSAARR  iissssuueess..  AA  oonnee--ddaayy  ffiieelldd  ttrriipp  ttoo  tthhee  ssttuuddyy  aarreeaa  wwaass  oorrggaanniizzeedd  ttoo  aallllooww  tthhee  RRCC  ttoo  ttoouurr  aa  ssaallmmoonn  
hhaattcchheerryy  ffaacciilliittyy,,  vviissiitt  aann  ooppeerraattiinngg  ssaallmmoonn  ffaarrmm,,  aanndd  oobbsseerrvvee  ssiittiinngg--rreellaatteedd  iissssuueess  aatt  ootthheerr  llooccaattiioonnss  iinn  tthhee  ssttuuddyy  
aarreeaa..1100  AAddddiittiioonnaallllyy,,  ppuubblliicc  ooppeenn  hhoouusseess  wweerree  hheelldd  iinn  tthhee  ssttuuddyy  aarreeaa  ttoo  ssoolliicciitt  aanneeccddoottaall  iinnffoorrmmaattiioonn  rreessppeeccttiinngg  
ssaallmmoonn  aaqquuaaccuullttuurree  ooppeerraattiioonnss  iinn  tthhee  ssttuuddyy  aarreeaa..  OOppeenn  hhoouussee  iinnffoorrmmaattiioonn  rreessuullttss  wweerree  ddooccuummeenntteedd  aanndd  ssuupppplliieedd  
ttoo  tthhee  TTAATT  ffoorr  tthheeiirr  ccoonnssiiddeerraattiioonn..  AAtt  tthhee  iinnvviittaattiioonn  ooff  FFiirrsstt  NNaattiioonnss,,  rreepprreesseennttaattiivveess  ffrroomm  tthhee  EEAAOO  aanndd  tthhee  TTAATT  
vviissiitteedd  ssiitteess  iinn  tthhee  ssttuuddyy  aarreeaa  aanndd  iinn  CCllaayyooqquuoott  SSoouunndd  wwiitthh  FFiirrsstt  NNaattiioonnss,,  ttoo  ssppeecciiffiiccaallllyy  llooookk  aatt  llooccaall  iissssuueess  ooff  
ccoonncceerrnn,,  iinncclluuddiinngg  tthhee  ppootteennttiiaall  iimmppaaccttss  ooff  ssaallmmoonn  aaqquuaaccuullttuurree  oonn  FFiirrsstt  NNaattiioonnss  sshheellllffiisshh  ffoooodd  rreessoouurrcceess..  
  
  



FFiigguurree  22..  BBrroouugghhttoonn  AArrcchhiippeellaaggoo  SSttuuddyy  AArreeaa    



AAttttaacchhmmeenntt  ttoo  FFiigguurree  22  
SSaallmmoonn  AAqquuaaccuullttuurree  TTeennuurreess  iinn  tthhee  BBrroouugghhttoonn  AArrcchhiippeellaaggoo  
11  WWeellllss  PPaassssaaggee,,  WWeehhlliiss  BBaayy  BBrriittiisshh  CCoolluummbbiiaa  PPaacckkeerrss  LLttdd..  
22  WWeellllss  PPaassssaaggee,,  MMoouunntt  SSiimmmmoonnddss  BBaayy  BBrriittiisshh  CCoolluummbbiiaa  PPaacckkeerrss  LLttdd..  
33  GGrreeeennwwaayy  SSoouunndd  BBrriittiisshh  CCoolluummbbiiaa  PPaacckkeerrss  LLttdd..  
44  CCeecciill  IIssllaanndd,,  GGrreeeennwwaayy  SSoouunndd  BBrriittiisshh  CCoolluummbbiiaa  PPaacckkeerrss  LLttdd..  
55  SSuuttlleejj  CChhaannnneell,,  CCyypprreessss  HHaarrbboouurr  NNeellssoonn  BBrrooss..  FFiisshheerriieess  LLttdd..  
66  BBrroouugghhttoonn  IIss..,,  WWiicckkllooww  PPooiinntt  SSttoolltt  SSeeaa  FFaarrmm  IInncc..  
77  BBrroouugghhttoonn  IInnlleett,,  SSiirr  EEddmmoonndd  BBaayy  BBrriittiisshh  CCoolluummbbiiaa  PPaacckkeerrss  LLttdd..  
88  BBrroouugghhttoonn  IIss..,,  DDeeeepp  HHaarrbboouurr  SSttoolltt  SSeeaa  FFaarrmm  IInncc..  
99  NN..  WWiisshhaarrtt  PPeenniinnssuullaa,,  SSiimmoooomm  SSoouunndd  BBrriittiisshh  CCoolluummbbiiaa  PPaacckkeerrss  LLttdd..  
1100  WWiisshhaarrtt  PPeenniinnssuullaa,,  SSiimmoooomm  SSoouunndd  BBrriittiisshh  CCoolluummbbiiaa  PPaacckkeerrss  LLttdd..  
1111  RRaalleeiigghh  PPaassssaaggee,,  BBuurrddwwoooodd  GGrroouupp  BBrriittiisshh  CCoolluummbbiiaa  PPaacckkeerrss  LLttdd..  
1122  TTrriibbuunnee  CChhaannnneell,,  SSmmiitthh  RRoocckk  SSttoolltt  SSeeaa  FFaarrmm  IInncc..  
1133  TTrriibbuunnee  CChhaannnneell,,  WWaattssoonn  CCoovvee  SSttoolltt  SSeeaa  FFaarrmm  IInncc..  
1144  NNEE  EEddeenn  IIssllaanndd,,  FFiiffee  SSoouunndd  SSttoolltt  SSeeaa  FFaarrmm  IInncc..  
1155  BBaakkeerr  IIssllaanndd,,  BBlluunnddeenn  PPaassssaaggee  SSttoolltt  SSeeaa  FFaarrmm  IInncc..  
1166  BBoonnwwiicckk  IIssllaanndd,,  AArrrrooww  PPaassssaaggee  SSttoolltt  SSeeaa  FFaarrmm  IInncc..  
1177  UUppppeerr  RReettrreeaatt  PPaassssaaggee  SSttoolltt  SSeeaa  FFaarrmm  IInncc..  
1188  RReettrreeaatt  PPaassssaaggee,,  CCaarrrriiee  BBaayy  SSttoolltt  SSeeaa  FFaarrmm  IInncc..  
1199  MMiiddssuummmmeerr  IIssllaanndd,,  SSpprriinngg  PPaassssaaggee  SSttoolltt  SSeeaa  FFaarrmm  IInncc..  
2200  MMiiddssuummmmeerr  IIssllaanndd,,  PPoottttss  BBaayy  SSttoolltt  SSeeaa  FFaarrmm  IInncc..  
2211  GGiillffoorr  IIssllaanndd,,  PPoorrtt  EElliizzaabbeetthh  SSttoolltt  SSeeaa  FFaarrmm  IInncc..  
2222  SSwwaannssoonn  IIssllaanndd  ((nnoorrtthh  ssiiddee))  SSttoolltt  SSeeaa  FFaarrmm  IInncc..  
2233  SSwwaannssoonn  IIssllaanndd  aanndd  WWhhiirrll  IIsslleett  SSttoolltt  SSeeaa  FFaarrmm  IInncc..  
2244  LLaarrsseenn  IIssllaanndd,,  IInnddiiaann  CChhaannnneell  SSttoolltt  SSeeaa  FFaarrmm  IInncc..  
2255  MMoouunndd  IIssllaanndd,,  IInnddiiaann  CChhaannnneell  SSttoolltt  SSeeaa  FFaarrmm  IInncc..  
2266  TTrriibbuunnee  CChhaannnneell,,  SSaarrggeeaauunntt  PPaassssaaggee  SSttoolltt  SSeeaa  FFaarrmm  IInncc..  
2277  MMiissttaakkee  IIssllaanndd,,  HHaavvaannnnaahh  CChhaannnneell  SSttoolltt  SSeeaa  FFaarrmm  IInncc..  
2288  HHaavvaannnnaahh  CChhaannnneell,,  BBoocckkeetttt  PPooiinntt  SSttoolltt  SSeeaa  FFaarrmm  IInncc..  
2299  HHaavvaannnnaahh  CChhaannnneell,,  BBoocckkeetttt  PPooiinntt  SSttoolltt  SSeeaa  FFaarrmm  IInncc..  
SSoouurrccee::  LLaanndd  UUssee  CCoooorrddiinnaattiioonn  OOffffiiccee  ((DDeecceemmbbeerr,,  11999966))..  
    



GG..  EEvvaalluuaattiioonn  aanndd  RReeppoorrttiinngg  
UUppoonn  ccoommpplleettiioonn  ooff  wwoorrkkiinngg  sseessssiioonnss  ooff  tthhee  RRCC,,  tthhee  TTAATT  ffiinnaalliizzeedd  tthheeiirr  tteecchhnniiccaall  ddiissccuussssiioonn  ppaappeerrss  aanndd  tthheeiirr  
rreeccoommmmeennddaattiioonnss  ffoorr  pprreevveennttiinngg  oorr  mmiittiiggaattiinngg  ppootteennttiiaall  aaddvveerrssee  eennvviirroonnmmeennttaall  iimmppaaccttss  ooff  ssaallmmoonn  aaqquuaaccuullttuurree,,  
aanndd  ssuubbmmiitttteedd  tthheemm  ttoo  tthhee  EEAAOO  iinn  AApprriill//MMaayy  11999977  ((sseeee  VVoolluummee  33))..    
TThhee  TTAATT  ddiissccuussssiioonn  ppaappeerrss  wweerree  ssuubbjjeecctteedd  ttoo  eexxppeerrtt  rreevviieeww  aatt  sseevveerraall  ssttaaggeess  tthhrroouugghhoouutt  tthheeiirr  ddeevveellooppmmeenntt..  
VVaarriioouuss  ddrraaffttss  ooff  tthhee  ddiissccuussssiioonn  ppaappeerrss  wweerree  pprreesseenntteedd  ttoo  tthhee  RRCC  ffoorr  rreevviieeww  aanndd  ccoommmmeenntt..  SSiimmiillaarrllyy,,  ddrraaffttss  ooff  tthhee  
ddiissccuussssiioonn  ppaappeerrss  wweerree  aallssoo  cciirrccuullaatteedd  bbyy  mmeemmbbeerrss  ooff  tthhee  TTAATT  ttoo  sseelleecctteedd  ccoolllleeaagguueess  wwiitthh  eexxppeerrttiissee  iinn  tthhee  
ssppeecciiffiicc  iissssuuee  aarreeaass..  TThhee  ccoommmmeennttss  rreecceeiivveedd  bbyy  tthhee  eexxppeerrtt  rreevviieewweerrss  aanndd  tthhee  RRCC  wweerree  aaddddrreesssseedd  bbyy  tthhee  TTAATT  aanndd  
iinnccoorrppoorraatteedd  iinnttoo  tthheeiirr  ffiinnaall  ppaappeerrss..  TThhee  TTAATT  rreeccoommmmeennddaattiioonnss  wweerree  bbaasseedd  uuppoonn  aa  ffuullll  rreevviieeww  ooff  aallll  aavvaaiillaabbllee  
lliitteerraattuurree  aanndd  rreesseeaarrcchh,,  aass  wweellll  aass  ccoommmmeennttss  rreecceeiivveedd  ffrroomm  eexxppeerrtt  rreevviieewweerrss,,  tthhee  RRCC,,  aanndd  mmeemmbbeerrss  ooff  tthhee  ppuubblliicc..  
DDuurriinngg  AApprriill  ttoo  JJuunnee,,  11999977,,  tthhee  EEAAOO  eevvaalluuaatteedd  eeccoonnoommiicc,,  ssoocciiaall  aanndd  aaddmmiinniissttrraattiivvee  iimmpplliiccaattiioonnss  ooff  tthhee  TTAATT  
rreeccoommmmeennddaattiioonnss..  IInn  ppaarrttiiccuullaarr,,  tthhee  TTAATT’’ss  rreeccoommmmeennddeedd  ssiittiinngg  ccrriitteerriiaa  wweerree  iinnvveessttiiggaatteedd  ttoo  aasssseessss  tthhee  ppootteennttiiaall  
lleevveell  ooff  iimmppaacctt  oonn  BB..CC..’’ss  ssaallmmoonn  aaqquuaaccuullttuurree  iinndduussttrryy..  IInn  aaddddiittiioonn,,  tthhee  EEAAOO  eexxaammiinneedd  tthhee  ffeeaassiibbiilliittyy  ooff  
aalltteerrnnaattiivvee  ssaallmmoonn  aaqquuaaccuullttuurree  tteecchhnnoollooggiieess,,  iinncclluuddiinngg  llaanndd--bbaasseedd  aanndd  cclloosseedd  ccoonnttaaiinnmmeenntt  ssyysstteemmss..    
BBaasseedd  oonn  tthheessee  tteecchhnniiccaall  eevvaalluuaattiioonnss  aanndd  aallssoo  oonn  tthhee  EEAAOO’’ss  mmaannddaatteedd  rreeqquuiirreemmeenntt  ttoo  ssiimmuullttaanneeoouussllyy  pprroommoottee  tthhee  
eennvviirroonnmmeennttaall,,  eeccoonnoommiicc  aanndd  ssoocciiaall  ddiimmeennssiioonnss  ooff  ssuussttaaiinnaabbiilliittyy,,  tthhee  EEAAOO  aasssseemmbblleedd  tthhiiss  ffiinnaall  rreeppoorrtt  ffoorr  
ssuubbmmiissssiioonn  ttoo  tthhee  MMiinniisstteerr  ooff  EEnnvviirroonnmmeenntt,,  LLaannddss  aanndd  PPaarrkkss  aanndd  tthhee  MMiinniisstteerr  ooff  AAggrriiccuullttuurree,,  FFiisshheerriieess  aanndd  FFoooodd..  
IInn  aaccccoorrddaannccee  wwiitthh  sseeccttiioonn  4400  ooff  tthhee  EEnnvviirroonnmmeennttaall  AAsssseessssmmeenntt  AAcctt,,  tthhiiss  rreeppoorrtt  ddeessccrriibbeess  tthhee  ccoonncclluussiioonnss  aanndd  
rreeccoommmmeennddaattiioonnss  ooff  tthhee  EEAAOO  wwiitthh  rreeggaarrdd  ttoo::  
••  mmeetthhooddss  eemmppllooyyeedd  uunnddeerr  pprroovviinncciiaall  eennaaccttmmeennttss  ffoorr  tthhee  pprreevveennttiioonn  oorr  rreedduuccttiioonn  ooff  aaddvveerrssee  eeffffeeccttss  ooff  ssaallmmoonn  

aaqquuaaccuullttuurree  ooppeerraattiioonnss  ((mmiittiiggaattiioonn  mmeetthhooddss)),,  aanndd  
••  pprroocceesssseess,,  pprraaccttiicceess  aanndd  pprroocceedduurreess  rreellaatteedd  ttoo  aapppprroovvaallss  ooff  ssaallmmoonn  aaqquuaaccuullttuurree  aapppplliiccaattiioonnss  ((aapppprroovvaall  

pprroocceesssseess))..  
RReeccoommmmeennddaattiioonnss  aabboouutt  tthhee  mmiittiiggaattiioonn  mmeetthhooddss  aarree  mmaaddee  tthhrroouugghhoouutt  tthhiiss  rreeppoorrtt,,  aass  aarree  rreeccoommmmeennddaattiioonnss  aabboouutt  
aapppprroovvaall  pprroocceesssseess..  AA  ssuummmmaarryy  ooff  lleeggiissllaattiivvee,,  rreegguullaattoorryy  aanndd  ppoolliiccyy  gguuiiddeelliinnee  cchhaannggeess  rreeccoommmmeennddeedd  ffoorr  kkeeyy  
aapppprroovvaallss  iiss  pprroovviiddeedd  iinn  CChhaapptteerr  1155..  

  



Chapter 2. The Salmon Aquaculture Industry1 

I. Global Context 

Although the growth and importance of global aquaculture is not well documented, the 
contribution of aquaculture to world food supplies since the early 1980s is dramatic. Between 
1984 and 1992 total world plant and animal aquaculture production increased by 86 per cent. The 
UN Food and Agriculture Organization projects that by 2010, aquaculture will provide about 35 
per cent of the total world fish supply available for human consumption. World farmed salmon 
production, as one form of aquaculture, has shown a steady increase during this same period. As 
shown in Figure 3, salmon farms now produce about one-third of the world’s total annual salmon 
harvest. World farmed salmon production increased by over 400,000 tonnes between 1988 and 
1995. 

 
Figure 3. World Production of Wild and Farmed Salmon, 1973-1995.  

 

Source: FAO annual statistics 

 
The biggest producers of farmed salmon are Norway, Chile and the United Kingdom, in that 
order. In 1995 the combined output of these three countries comprised 80 per cent of world 
production. By contrast, B.C.’s annual production for the same year was under 25 thousand 
tonnes, representing just over 4 per cent of global farmed salmon production. Table 2 shows 
world farmed salmon production in 1988 and 1995 and demonstrates the significant production 
increases that have occurred in that period, particularly in Norway and Chile. Atlantic salmon is 
the species most commonly farmed worldwide, due to market preferences and cost advantages.  



Table 2. World Production of Farmed Salmon, 1988 and 1995 

 
  1988 Production   1995 Production 
 ‘000 Tonnes  % Share ‘000 Tonnes  % Share 

Norway 80.3 57.5 251.0 45.5 

Chile 3.1 2.2 126.3 22.9 

United Kingdom 17.6 12.6 65.0 11.8 

British Columbia 6.6 4.7 23.8 4.3 

Ireland 4.2 3.0 16.0 2.9 

Eastern Canada 3.3 2.4 14.7 2.7 

United States 2.0 1.4 14.7 2.7 

Japan 14.1 10.1 14.1 2.5 

Faeroe Islands 3.4 2.4 12.4 2.2 

Other Countries 5.1 3.7 13.9 2.5 

TOTAL: 139.7 100.0 551.9 100.0  

Sources: Price Waterhouse (1993); Kenney (1996). 

 

II. British Columbia’s Industry 

A. Size and Location 

As indicated in Chapter 1, there are presently 16 salmon farming companies operating in B.C. at 
79 active grow-out sites. This represents a substantial reduction in the number of companies in 
operation and sites farmed, compared to the mid-1980s. The industry consolidated through the 
early 1990s, resulting in fewer firms, larger-scale operations and a greater number of sites 
controlled by each firm. The average number of active sites per company is now just under five, 
more than double the 1991 number and more than quadruple the average number of sites reported 
in 1988 (see Table 3). There has been a moratorium on the issuance of new tenures since 1995, 
although in 1996, several tenures whose applications had been pending for some time were 
issued. 



 
Table 3. Number of Salmon Farming Companies and Grow-Out Sites, 1988-
1996 

 
 1988 1991 1993 1996 

Number of Salmon Farming Companies 101 n.a. 17 16 

Number of Active Grow-Out Sites 118 n.a. 88* 79 

Average Number of Sites per Company 1.16 2.27 5.18 4.94 

 
n.a.—not available.  *May include some fallow sites. 

Sources: Price Waterhouse (1993); ARA (1994); Coopers & Lybrand (1997); and data from 3 
non-B.C. Salmon  
Farmers’ Association (BCSFA) companies. 



While the number of companies has decreased, their average size has significantly increased, as 
shown in Table 4. The six largest salmon farming companies now account for over 70 per cent of 
B.C.’s total farmed production. Many of these companies are large multi-nationals, with farming 
and processing operations in other countries, notably Chile, Norway and the United States. 

Although all salmon farming companies in B.C. are involved in growing-out salmon at marine 
farm sites, most are also involved in other aspects of the industry. There are currently two 
freshwater lakes (Georgie and Lois) in B.C. using net-cages for juvenile salmon rearing. Other 
operations include: operation of hatcheries, marine transport, processing facilities, and marketing 
and distribution. The activities that salmon farms do not undertake for themselves are contracted 
to other firms. 

 
Table 4. Distribution of Salmon Farming Companies by Level of Production  
(% of total number companies) 

 
Production Level 1993 1996 

Less than 500 tonnes 35.3 25.0 

500—999 tonnes 23.5 18.7 

1000—1999 tonnes 17.6 18.7 

larger than 2000 tonnes 23.5 37.5 

TOTAL: 100.0* 100.0 

 
*Does not add due to rounding. 

Sources: ARA (1994); Coopers & Lybrand (1997); and data from 3 non-BCSFA companies. 

 

In addition to the greater concentration of activity by multi-site, multi-national farms, there has 
been a marked shift in the location of farms in B.C. Most noticeably there has been a trend away 
from the Sunshine Coast to other areas (see Table 5). The Sunshine Coast has proven to be less 
environmentally suitable for grow-out operations than other areas. The locations of existing 
salmon farm site tenures in B.C., including inactive tenures, are shown on Figure 4. Salmon 
farming sites are normally quite small in area, usually occupying less than 10 hectares. Under 200 
hectares of aquatic Crown land is presently allocated for salmon aquaculture purposes, 
representing a very small proportion of B.C.’s total coastline. 

 



Table 5. Distribution of Active Grow-Out Sites by Regional District  
(% of total number of active sites) 
 
Regional District 1993
 1996 
Alberni-Clayoquot 17
 23 
Comox-Strathcona 25
 35 
Mount Waddington 28
 27 
Nanaimo, Cowichan, Capital 0
 10 
Sunshine Coast & Powell River 30
 5 
TOTAL: 100.0
 100.0 

 
Sources: ARA (1994); Coopers & Lybrand (1997); and data from 3 non-BCSFA companies. 

Figure 4. Location of Salmon Farm Site Tenures in British Columbia (1995).   
 
 

 
Source: McKinnell et al. 1997. 

 
B. Salmon Farming Operational Practices 

B.C. salmon farming industry practices continue to evolve with experience and in response to 
new information, regulations, technologies, and markets. During the period of early development, 
coho and chinook salmon were generally reared. Following the mid-1980s, production was 
replaced largely with Atlantic salmon, given a combination of market preferences, lower 
mortality rates and the ability to grow fish in higher densities. By 1994, Atlantic salmon made up 
over 70 per cent of B.C.’s farm salmon product, with chinook salmon making up almost all of the 
remainder. Only small amounts of coho salmon continue to be produced. Table 6 shows B.C. 
farmed salmon by species. 



T a b l e  6 .  B . C .  F a r m e d  S a l m o n  P r o d u c t i o n  b y  S p e c i e s  
( t o n n e s )  
 
 1993 1996
 % Change 
Pacific 11,435
 8,450
 -26.1 
Atlantic 11,300 17,050
 +50.9 
TOTAL: 22,735 25,500
 +12.2 

 
Sources: Kenney (1996); Coopers & Lybrand (1997); and data from 3 non-BCSFA companies. 

 
Although marine grow-out sites are perhaps the most visible part of salmon aquaculture, the 
industry also entails a number of other activities, encompassing the rearing of salmon under 
controlled conditions from the egg to the market (see Figure 5).  

 
Figure 5. Stages of Aquaculture Development.   
 
 

 



Eggs that are imported, collected from wild stock or from farm broodstock are incubated, hatched 
and then reared in freshwater in either land-based tanks or in net-cages in freshwater lakes. B.C. 
salmon farmers operate 11 private hatcheries, located mainly on Vancouver Island. Eggs are 
hatched over a three- to five-month period, during which they are stored in stacking or circular 
trays with fresh water running through them. Hatchery water is normally pumped from wells to 
ensure consistent quality and temperature and is often discharged to filtration beds rather than 
directly to streams in order to isolate the hatcheries from the aquatic environment. Once hatched, 
the young fish are transferred to land-based circular tanks or to net pens in lakes where they are 
held until they reach smolt stage.2 During this period, young fish may be vaccinated as a 
precaution against future disease. 

Once juvenile fish reach the smolt stage they are transferred to marine-based net-cages for grow-
out. Cage culture, where fish are contained in open mesh nets that are suspended from anchored 
metal cage frames, is the only aquaculture system presently employed by commercial farms in 
B.C. marine areas.3 The advantages of this approach are comparably low capital and operating 
costs, ease of operation, simple and proven technology, and options for gradual expansion of 
facilities. The disadvantages are associated with operating in a relatively open marine 
environment. This can expose farmed salmon to pathogens and other environmental 
contamination. Although square cages are dominant in B.C., recent research in Norway has 
concentrated on alternative farm layouts including circular, octagonal or hexagonal layouts.  

A typical B.C. salmon farm is situated relatively close to shore (about 100 metres) and directly 
occupies an area of about one hectare or less. From 10 to 30 cages are deployed, most often in 
two parallel rows. The cages are typically square steel cages, normally 12 metres by 12 metres or 
15 metres by 15 metres. The squares are supported by floats made of hollow fibreglass, foam or 
light-weight concrete. A nylon net, usually about 15 metres in depth, is hung from each cage. 
Frequently, net bottoms are made of double web construction. About 65 per cent of B.C. farms 
use a predator guard net which is suspended around the perimeter of a set of cages. To prevent 
nets from becoming fouled with marine organisms, some farmers dip the net webbing in a 
copper-based anti-foulant before installation. 

A main access deck (usually four to six feet wide) runs between the cage layouts, and minor 
access walkways run between adjacent cages. Each cage is surrounded by fencing rails fastened 
to the walkway from which the net-cages are suspended. Because salmon farms are typically 
floating, self-contained facilities, they are held in place with extensive use of anchors which 
secure the farm’s geographic position and minimize billowing of nets. 

Each cage may hold up to 20,000 fish and efforts are made to maintain specific stocking 
densities. Stocking densities range from about 8—18 kg/m3 for Atlantic salmon and 5-10 kg/m3 
for chinook salmon. 

Figures 6—8 show standard B.C. salmon farming arrangements. 

 
 

 

 



F i g u r e  6 .  T y p i c a l  B . C .  S a l m o n  F a r m  L a y o u t    
 

 



 

Figure 7. Salmon Farm Net Pens and Anchor Systems.   
 

 

 
Source: Ombudsman, 1988 



F i g u r e  8 .  S a l m o n  F a r m  N e t - C a g e s  i n  t h e  B r o u g h t o n  
A r c h i p e l a g o .  

 

Source: BCSFA 1996.



Farmed salmon are fed sized extruded pellets manufactured primarily from small oily fish 
species such as herring, menhadden, anchovy, pilchard, and capelin that originate 
mainly from waters off the coast of South America.4 Feeding may be done by hand or 
automatic feeders. Underwater cameras or other systems may be used to observe food 
intake and prevent excess food delivery. Feeding may occur several times a day or as 
seldom as twice a day. If fish become sick and require medication, it is added to the 
feed. 

During every production cycle, even under favourable conditions, some farmed salmon die, 
perhaps from 0.1—0.5 per cent per month. Most dead fish sink and collect near the bottom of the 
net-cages, where they are retrieved by divers or by lifting the nets. Dead fish are collected in bags 
and taken to a “mort” container adjacent to each farm site until a marine transport collects and 
delivers the morts to a composting facility. The main composting facilities are located in Port 
McNeill, Oyster River, and Courtenay.  

Naturally, farmers wish to maximize growth with minimal feed costs and losses of fish. In order 
to evaluate how well this goal is achieved, samples of cage populations are counted and weighed 
at selected intervals. This information is then coupled with mortality records and food quantities 
to calculate weight gain versus food intake. 

Caged fish must occasionally be handled to redistribute populations for size grading, medical 
treatments and salmon lice removal. Stress from handling can adversely affect weight gain and 
increase fish mortality. Measures used to control stress include automatic sizing equipment and 
other general husbandry practices such as maintaining optimum cage population densities, 
maintaining adequate water flow and oxygen concentrations throughout cages, and attention to 
anti-infection procedures (e.g., net disinfecting and maintaining clean clothing and boots on site.)  

Because nets frequently foul with living organisms such as mussels, barnacles, algae and kelp, it 
is necessary to change nets every month or two during peak fouling periods. The challenge to the 
farmer is to accomplish net changes while minimizing stress and fish losses, as well as costs. 
Various methods are used to change nets and to clean fouled nets. Current cleaning technology 
includes net washers which may be located on a barge or onshore away from the cages, offsite 
and onsite pressure washers, underwater pressure washers using scuba divers, and dropping the 
nets to the sea floor, where various sea life remove organic material from nets. 

Damage to cages and nets from weather, predators and handling can result in substantial fish loss 
and affect earnings. Frequent inspections are made of farm cages and predator control nets to 
detect damage and correct problems that could involve fish escapes or threats to caged 
populations. Divers are used to examine underwater portions of cages, anchors and mooring lines. 
Other predator control methods such as the use of acoustic deterrent devices (ADDs) are used on 
some farms to minimize losses. Many participants in the SAR suggested the need for different 
technologies to minimize the effects of salmon farming in open net-cages. The EAO review and 
assessment of all available technologies for salmonid productions is described in Volume 4 of this 
report. 
 
 



C. Products and Markets 

The bulk of B.C. farmed salmon (95 per cent in 1991) has traditionally been marketed cleaned, 
fresh, head-on. Recently, however, there has been a shift to value-added products, mainly fillets, 
in both fresh and frozen forms, primarily in response to U.S. market demand. In 1995 about 15 
per cent of B.C.’s production by weight was processed into value-added products and marketed 
into the U.S. By comparison, it is estimated that 40 per cent of Chilean salmon exports were sold 
in value-added forms. Although B.C. producers are attempting to respond to the shift in buyers’ 
preferences, value-added processing is labour-intensive and B.C. labour costs are high compared 
to those of Chile or even Washington State, where some companies send their salmon for filleting 
in efforts to reduce processing costs. 

Eighty-four per cent of B.C.’s farmed salmon production was exported in 1995, primarily to the 
U.S., notably California, and to a much lesser extent Japan and other Asian countries. About 11 
per cent of B.C. production was sold within the province. While the U.S. remains B.C.’s largest 
market, it has become increasingly competitive. Both Chile and Norway have increased sales into 
the U.S., eroding B.C.’s share, especially in the central and eastern U.S. markets. B.C. producers 
have looked increasingly to Japan, China and Korea to offset the increased competition and loss 
of U.S. market share, but competition is strong. Overall, B.C.’s share of world farmed salmon 
production has been declining since the early 1990s. Even though B.C.’s production has 
increased since the late 1980s (see Figure 9), production increases in Norway, Chile and the 
United Kingdom in the same period have been far more dramatic. In 1995 B.C.’s market share of 
world production was 4.3 per cent. Just prior to that it was 6 per cent and today it has shrunk to 
under 4 per cent. 

 

Figure 9. B.C. Farmed Salmon Production, 1985-1996   
 
 

 
Sources: Kenney (1996); Coopers & Lybrand (1997); and data from 3 non-BCSFA companies.



B.C.’s competitive advantages are its excellent growing conditions, technical and 
marketing expertise, and proximity to the large U.S. market. Efficient transportation links 
between Vancouver and Asian Pacific Rim countries also offer B.C. producers some 
advantages in delivering fresh product with longer shelf life to the Asian market. The 
principal weakness of the B.C. industry is factors contributing to higher costs. Labour 
and feed costs are considerably higher than in Chile, B.C.’s principal competitor in the 
U.S. and Japanese markets. Feed is the single largest cost factor in grow-out 
operations. Also, while B.C. has achieved some economies of scale in recent years, it 
has not done so to the same extent as its major competitors, where output levels are 
much higher. 

D. Financial Performance 

The B.C. industry performed poorly in the late 1980s and early 1990s due to relatively high costs 
and falling salmon prices. This led to widespread business failures and consolidation of smaller 
firms. With the increased scale and concentration of activity since the early 1990s, financial 
performance has steadily improved.  

Capital expenditures by the salmon farming industry totaled $16.4 million in 1996, an increase of 
over 30 per cent from 1995. As shown in Table 7, nets cages, and equipment accounted for the 
majority of capital expenditures. 

 
Table 7. B.C. Salmon Farming Industry Capital Expenditures, 1995 and 1996 
 
 1995
 1996 
Nets
 $2,534,0
00
 $3,347,0
00 
Cages
 2,844,00
0
 3,750,00
0 
Barges   
888,000
 1,173,00
0 
Boat  826,000
 1,091,00
0 
Trucks   58,000   
77,000 
Equipment
 2,823,00
0
 3,729,00
0 



Buildings
 1,232,00
0
 1,627,00
0 
Other
 1,195,00
0
 1,579,0
00 
Total:
 $12,400,
000
 $16,373,
000 

 
Source: Coopers & Lybrand (1997). 

 

Gross income (profits before depreciation, interest and taxes) increased from $15.7 million in 
1993 to over $30 million in 1995 and 1996 (based on an estimated $167 million in revenues in 
1996). This increase has been due to lower operating costs and more efficient operations, 
achieved primarily through greater mechanization and consequent improvements in labour 
productivity. Labour requirements per unit of production have decreased by 15 per cent over the 
past three years.  

Other factors contributing to lower costs include a reduction in smolt costs, realized through 
expanded hatchery capacity. Economies of scale that the industry achieved in recent years have 
also contributed to lower costs, particularly in the area of administration. Finally, the shift to 
Atlantics, with their higher yields and growing density, and to value-added products has 
contributed to recent increases in profitability. 

E. Government Role and Revenue 

The provincial and federal governments have generally supported the growth of the salmon 
farming industry. In the early years of its development, there was direct support (grants and loan 
programs) to salmon farming companies as well as extensive government-funded research and 
development. In recent years, however, government financial and economic support has been 
much reduced. The only government support that salmon farmers directly benefit from is 
investments through the Venture Capital Corporation—an entity that provides tax credits to 
investors. Such investments totaled $2.5 million in 1996, yielding tax credit benefits of some 
$750,000. No investments through this corporation are expected in 1997. 

The government still provides indirect economic support to the industry through research and 
development, promotion, financial contributions to industry associations, and unrecovered 
regulatory costs. These amounts are estimated to total $3.65 million in 1996, or roughly 2 per 
cent of the value of B.C. farmed salmon sales. This compares to an estimated average level of 
support of about 8 per cent of farm revenues in other agricultural industries in B.C. 



While indirect financial support from government has contributed to growth of the industry, a 
number of regulatory policies have not. The moratorium on new Crown land tenures has 
restricted growth and has led to higher than optimal fish densities at existing sites and less than 
optimal fallowing of sites. Uncertainty over future regulations and coastal planning processes 
may also adversely affect investment and growth of the industry. 

Taxes and fees paid by the industry to government are relatively small, amounting to less than $1 
million in 1993 and $4 million in 1996, with the increase largely attributable to the payment of 
some corporate income taxes in 1996 that were not paid in 1993 because of the carrying forward 
of previous losses. These figures do not include taxes paid by industry employees or the 
unemployment insurance or other savings due to the employment created by the industry. 

F. Employment and Community Impacts 

The salmon aquaculture industry, by its nature is located in or adjacent to coastal communities. 
These communities have long relied on the natural resources of the land and sea for their 
economic and social prosperity. Traditional natural resource industries such as fishing and 
forestry, and more recently, tourism, remain the large employers in these communities. The 
ongoing restructuring of these industries (forestry, fishing), however, continues to negatively 
impact these coastal communities, resulting in fewer job opportunities. Since the salmon 
aquaculture industry operates the entire year, it offers steady employment opportunities, and 
hence contributes to economic stability in communities that are often subject to the economic 
volatility of boom and bust fluctuations. This contrasts with many other natural resource 
industries such as forestry, fishing and tourism which may offer only seasonal work. 

Direct employment benefits from B.C. salmon farming for 1993 and 1996 are shown in Table 8.5 
Total direct employment is estimated at 1,142 person years in 1996, a slight increase from 1993. 
Employment in grow-out operations has actually fallen, but this has been offset by growth in 
processing and transport jobs. Overall, employment per unit of production has fallen, reflecting 
the increasingly mechanized nature of operations. 

 

 



Although these employment figures are perhaps not large compared to other economic sectors, 
they are substantial for individual communities, and the jobs are certainly important to the 
individuals who hold them, as confirmed by the hundreds of letters sent to the SAR by these 
individuals. 

 
Table 8. Direct Employment in the B.C. Salmon Farming Industry (person 
years) 
 
 1993
 1996 
Hatchery 126
 124 
Grow-Out Sites 522
 496 
Processing 266  
332* 
Transport  63
 78 
Selling and Administrative  96
 87 
Other 25  
Total Direct Employment 1,073
 1,142 
PYs per tonne of fish produced .047
 .045  

 
*Excludes employment at the recently completed Engelwood plant in Port McNeill which began 
operating in December 1996 and employs about 40 people. 

Sources: ARA (1994); Coopers & Lybrand (1997); and data from 3 non-BCSFA companies. 

 

Almost half of direct employment in the industry is concentrated in the Campbell River and 
Comox-Courtenay areas, as shown in Table 9. Employees are generally hired from the local area. 
The major companies report very stable work forces, particularly for more senior positions. 
Turnover is highest at remote grow-out sites, because of the long shifts at those operations. 

 

Table 9. Direct Salmon Aquaculture Employment by Community (person 
years) 
 
 1993
 1996 
Campbell River 278
 425 
Comox/Courtenay 62
 115 



Tofino 66
 98 
Port Hardy 47
 84 
Port Alberni 80
 64 
Ucluelet 24
 56 
Powell River 85
 37 
Port McNeill 17  
28* 
Nanaimo 25
 16 
Sechelt 87
 14 
Other Non-urban 215
 132 
Greater Vancouver and Victoria 87
 73 
Total Direct PYs: 1,073 1,114 

 
*Excludes employment at the recently completed Engelwood plant in Port McNeill which began 
operating in December 1996 and employs about 40 people. 

Sources: ARA (1994); Coopers & Lybrand (1997); and data from 3 non-BCSFA companies).



Wages for workers vary by position. Farm and hatchery workers generally earn between 
$9 and $15 per hour; processing employees between $9 and $12 per hour; supervisory 
workers between $12 and $20 per hour; managerial workers between $15 and $20 per 
hour; and senior management in excess of $20 per hour. Wages paid in 1996 totaled 
$36.4 million, with average annual earnings per employee at $32,000, which is roughly 
equal to the average earnings across all industries in B.C. 

In addition to direct employment, the industry generates employment in other industries as a 
result of the goods and services it purchases. Feed is the largest industry purchase, accounting for 
almost 40 per cent of total production expenditures in 1996. Two B.C. suppliers rely heavily on 
salmon farming purchases as a source of revenue, while for the others, salmon farming purchases 
are a minor revenue source. The industry also relies heavily on marine transport, with significant 
purchases of marine towing and barging services, marine supply, boats, engines and related 
services. Salmon farming purchases represent substantial portions of revenues for many local 
suppliers. Major suppliers to processing plants include containers and box manufacturers. Two 
box company manufacturers in Campbell River employ 48 full-time employees, and these 
companies in turn have a number of suppliers that produce income and employment, as do all 
other salmon aquaculture service sector companies.  

Aside from direct employment benefits, the industry generates 275 person years of employment 
in key supplier industries (e.g., feed distributors, marine transport, net and cage suppliers and 
container and box suppliers Ñ mainly based in the greater Vancouver area), and another 820 
person years in other industries due to the purchase of goods and services for salmon farming, for 
a total of 1,095 person years of indirect employment. Direct and indirect employment combined 
in 1996 was 2,237 person years. 

Many of the jobs available in the industry are entry-level positions, thus providing opportunities 
for sectors of the workforce that may have a more difficult time finding work. Specifically, as 
opportunities for youth and people with less education become fewer, other employment 
opportunities become more valuable. Women have found opportunities in the salmon farming 
industry, particularly in the processing sector. At two such facilities, Brown’s Bay and 
Englewood, the number of women employees is roughly double that of men. More employment 
opportunities in general, enable people to live and work in their communities or the communities 
of their choice rather than being forced to relocate in a larger urban centre in order to find 
employment. The land-based aspects of the industry (processing, hatcheries) contribute to the tax-
base of the communities in which they are located. While this contribution is dwarfed by larger 
industries such as forestry and mining, the presence of aquaculture often provides the critical 
mass for maintaining infrastructure, which then allows and encourages new businesses to 
establish themselves. This is especially relevant as the federal and provincial governments 
continue to divest interest in facilities such as airports and harbours to local communities. 

While hard to quantify and not withstanding the fact that First Nations have experienced negative 
impact from salmon farming (see Chapter 9), overall, the community impacts of salmon 
aquaculture appear to be positive. This relates directly to the type of economic benefits that it 
offers to coastal communities with few other options. Year-round employment opportunities are 
provided for a wide range of the workforce, including displaced resource industry workers, young 
people, women, and less-educated people. The stability that this adds to small coastal 
communities is the major benefit of the industry. The key to maintaining this net positive impact 
is to continue to consider the potential social effects when managing the salmon aquaculture 



industry and to manage the environmental issues so that they do not continue to be points of 
conflict. 

G. Impacts on Wild Salmon Markets 

B.C.’s wild salmon production has been declining in recent years (as shown in Table 10), 
particularly for coho and chinook, the two wild salmon species that compete in the market place 
most directly with farmed salmon. 

 
Table 10. B.C. Wild Salmon Production by Species, 1991-1995 (tonnes) 
 
 1991 1992 1993 1994 1995 
Sockeye 25,200 20,600 42,529 30,810 9,989 
Pink 35,100 14,700 16,046 3,383 18,392 
Chum 10,200
 17,500
 17,274
 20,247
 8,736 
Chinook 5,100 5,300  4,817 3,574 1,240 
Coho 10,100 7,300  4,316 7,712  4,039 
Total: 85,700 65,400 84,982 65,726 42,396 

 
Source: Kenney (1996). 

 
Despite the reduction in B.C. supply and growth in consumer demand, prices for B.C. wild 
salmon have fallen sharply over the past ten years. Prices in 1996 for all species except sockeye 
are 30 to almost 50 per cent below what they were in 1985. The real decline in prices, taking into 
account inflation, would be even more pronounced. The world market governs the prices that 
B.C. producers receive for their salmon, and world markets are influenced by significant recent 
increases in salmon supply, notably from the U.S., Japan and Russia. B.C. wild salmon 
production is small by comparison to the combined production of these countries. Much of the 
U.S. and Japanese production is enhanced—ocean ranched salmon from government funded and 
operated hatcheries. 

In addition to the increase in world wild salmon production, there has been a large increase in 
farmed salmon production. In 1995, world production of farmed salmon was 552,000 tonnes, as 
compared to 286,000 tonnes in 1990 and less than 140,000 tonnes in 1988. That large increase—
over 400,000 tonnes in seven years—has significantly affected all salmon prices, particularly 
fresh and frozen forms. 

The increased supply of both wild and farmed salmon underlies the decline in B.C. wild salmon 
prices. B.C. farmed salmon production accounts for less than five per cent of the world total and 
less than two per cent of the total world farmed and world production combined. By itself, B.C. 
farmed production has a relatively insignificant effect on salmon prices. If B.C. farmed 
production were to disappear, any price impact would be short-lived as other countries which 



compete with B.C., in particular Chile, expanded their production and sales into the vacated 
markets.  



C H A P T E R  3 .  T H E  E X I S T I N G  S A L M O N  
A Q U A C U L T U R E   
        M A N A G E M E N T  S Y S T E M  I N  B R I T I S H  
C O L U M B I A  

British Columbia’s existing system for managing salmon aquaculture consists of a variety of 
statutes, regulations, policies and guidelines, and institutional structures. Although jurisdiction 
over salmon farming is primarily shared by the provincial and federal governments, local 
governments and First Nations have strong interests in, and some direct control of, its 
management. Table 11 below summarizes the jurisdiction and legislative mandates of these 
governments. A more detailed description is provided by Ann Hillyer in “The Management and 
Regulatory Framework for Salmon Aquaculture in B.C” in Volume 4. 

 
Table 11. Roles and Responsibilities in Managing Salmon Aquaculture 
Activities in B.C. 

 
 Source of  
Organization Management Authority Primary Management Function 

PROVINCIAL GOVERNMENT 
Ministry of Agriculture, Fisheries and Food (MAFF): 

Aquaculture and Commercial  Fisheries Act • issue and monitor salmon aquaculture 
Fisheries Branch, Licensing,     operating licences 
Inspection and Field Services 

Aquaculture and Commercial  Aquaculture Regulation • review and approve Aquaculture 
Development 
Fisheries Branch, Licensing,    Plan and monitors ongoing operations, 
including 
Inspection and Field Services   preventing escapes, predator control and 
   reporting of drug use 

Animal Health Branch Animal Disease Control Act • provide authority to limit spread of disease 
and 
   to deal with infected animals (Act does not  
   cover fish diseases at present) 

Animal Health Branch Pharmacists, Pharmacy  • regulate the use of medicated feeds and 
 Operations and Drug   veterinary drugs 
 Scheduling Act 

Animal Health Branch Veterinary Drug and • issue licences to manufacture and sell  
 Medicated Feed Regulation  medicated feed and to sell veterinary drugs 

Ministry of Environment, Lands and Parks (MELP) 

Environment and Lands  Land Act • allocate and administer tenure of Crown 
lands  
Regions Division   for salmon farms sites 



Environment and Lands  Waste Management Act • issue waste discharge permits under Act for  
Regions Division and Aquaculture Waste  • farms using over 630 tonnes of feed annually 
 Control Regulations • and monitor remaining farms under 
   Aquaculture Waste Control Regulation 

Environment and Lands  Waste Management Permit • collect fees for discharging contaminants 
Headquarters Division Fees Regulation 

Environment and Lands  Freshwater Fish Regulation • control the transportation of fish and eggs 
from 
Headquarters Division (Wildlife Act)  or in non-tidal waters in B.C. 

Environment and Lands  Wildlife Act • issue permits to kill or trap small mammals such 
Regions Division   as river otter and mink when out of season 



Ministry of Small Business, Tourism and Culture 

Archaeology Branch Heritage Conservation Act •
 protect objects and land, including land 
covered  
   by water, that have 
heritage value to B.C., a  
   community or an 
aboriginal people 
Land Use Coordination  provincial policy • coordinate land 
use planning processes for Crown 
Office (LUCO)   land including coastal 
zones in some areas 
  • coordinate and manage 
collection and  
   maintenance of coastal 
resource inventories  
   and mapping 
FEDERAL GOVERNMENT 
Department of Fisheries and Oceans (DFO) 
Habitat Enhancement Branch Fisheries Act • protect fish and 
fish habitat from deleterious  
   discharges 
Habitat Enhancement Branch Fisheries Act • assess proposals 
which have the potential to  
   adversely affect fish 
habitat under the Policy for  
   the Management of Fish 
Habitat 
Marine Environment  Fisheries Act • provide scientific and expert advice and 
conduct 
and Habitat Division,    research on habitat issues, on request 
Science Branch 
Aquaculture Division,  Marine Mammal Regulations  •
 issue licences to kill seals and sea lions 
where they  
Science Branch (Fisheries Act) and Fishery  
 are attacking fish farm stock, and issue 
 (General) Regulations 
 authorizations to operate ADDs 
Aquaculture Division,  Fish Health Protection • regulate 
transfer of fish eggs into the country and  
Science Branch Regulations (Fisheries Act) 
 across provincial boundaries, and issue 
import 
    permits 
Coast Guard Navigable Waters  • approve 
plans for salmon farm where farm is  
 Protection Act  located on 
navigable waters or if farm’s  
   improvements could 
impede navigation 
Agriculture and Agri-Foods Canada  
Canadian Food  Fish Inspection Act • inspect 
farmed fish for export out of province and 



Inspection Agency   conduct random test 
samples of farmed fish to  
   detect residues of 
antimicrobial compounds,  
   pesticide residues and 
heavy metals 
Canadian Food  Health of Animals Act • govern 
importing veterinary biologics 
Inspection Agency   
Canadian Food  Feeds Act • set requirements 
for medicines or drugs included  
Inspection Agency   in feeds for fish consumed 
by humans 
Health Canada 
Bureau of Veterinary Drugs Food and Drug Act • govern 
which drugs may be sold in Canada, for  
   what conditions and in 
which species, classifying  
   drugs as products for 
microbial diseases or  
   internal parasites or for 
the control of external  
   parasites administered 
through feed or injection 
Pest Management  Pest Control Products Act • regulate 
registration and labelling of pest control 
Regulatory Agency   products in Canada, 
classifying pesticides as  
   products used to control 
microbial or other pests  
   in the environment of 
animals or used to control  
   external parasites 
administered externally 
Environment Canada 
Canadian Environmental  Canadian Environmental  • require a 
federal environmental assessment to be 
Assessment Agenc Assessment Act (CEAA) 
 conducted where triggered under the Act 



FIRST NATIONS 
Kwakiutl Territorial Fisheries  MOU between the Province •
 MOU establishes process for 
communication,  
Commission (KTFC) of British Columbia and the  
 consultation and information sharing 
regarding 
 Kwakiutl Territorial Fisheries  
 siting and licensing decisions in the 
traditional  
 Commission   territories 
identified by the First Nations affected  
 (December 10, 1993)  by the 
agreement 
Central Region Board Clayoquot Sound Interim  • at its 
discretion, may review any plan, 
 Measures Extension  
 application, permit, decision, report, or  
 Agreement between the  
 recommendation made by any ministry, 
agency, 
 Province of British Columbia  
 or panel charged with management or 
planning  
 and the Hawiih of the   related 
to aquaculture in Clayoquot Sound 
 Tla-o-qui-aht First Nations, the  
 Ahousaht First Nation, the  
 Hesquiaht First Nation, the  
 Toquaht First Nation and the  
 Ucluelet First Nation  
 (April, 1996) 
LOCAL GOVERNMENT 
Regional Districts  Municipal Act • prepare and 
administer Official Community Plans 
and Municipalities   containing policies about 
land uses and 
   development, which are 
implemented using  
   zoning bylaws and 
permits, and prepares and  
   implements Rural Land 
Use Bylaws for planning  
   and regulating use of land 
including the surface  
   of water 

 

 



I. Provincial and Federal Division of Responsibilities 

The province has elected to exercise its jurisdiction with respect to the proprietary aspects of the 
salmon farming industry to take a prominent role in the management of the salmon farming 
industry. Direct provincial controls over the industry are applied through approvals required 
under the: 

• Land Act—a grant of Crown land issued by the Minister of Environment, Lands and 
Parks is usually required for a marine grow-out site, 

• Fisheries Act:—every aquaculture business operation requires a licence from the 
Ministry of Agriculture, Fisheries and Food (this by policy excludes federal and provincial 
enhancement and hatchery facilities), and 

• Waste Management Act:—all operations discharging to the environment must be in 
compliance with Regulations under the Fisheries Act (Aquaculture Regulation) and under the 
Waste Management Act (Aquaculture Waste Control Regulation, Land-Based Fin Fish Waste 
Control Regulation) and farms using feed exceeding 630T/yr require a permit. 

As outlined in the review terms of reference1 these are the three key legislative tools for review 
under section 40 of the Environmental Assessment Act to review: 

 ... processes, practices and procedures in use under the other enactment that are 
pertinent to decisions under it in relation to applications for approvals and the renewal, 
amendment, cancellation and suspension of approvals, (approval processes), and  

 ... the methods in use under the other enactment for the prevention or reduction of 
adverse effects of projects that are the subjects of applications for approvals under the other 
enactment (mitigation methods). 

 



The issuance of a Crown tenure for the grow-out site is really the threshold approval process. 
Without a tenure, there will be no salmon farm on Crown land and assessment and 
recommendations around this approval process are essential to the review. 

This report focuses on reporting conclusions of the above examinations and, in accordance with 
the Act, recommends improvements to mitigation methods and approval processes throughout the 
report (approval process are summarized in Chapter 15). 

Several provincial statutes provide a basis for mitigation measures to avoid adverse effects 
associated with salmon farming, but these provisions are not unique to salmon farming and are 
applicable to a range of activities generally in a prohibitive or prescriptive manner. These statutes 
include the: 
• Drug Scheduling Act and Veterinary Drug and Medicated Feed Regulation, 
• Wildlife Act and Freshwater Fish Regulation, 
• Health Act, 
• Heritage Conservation Act, 
• Water Act, and  

• Environmental Assessment Act (for groundwater extraction). 

The federal government has a constitutional authority over sea coast and inland fisheries (which 
has been interpreted to extend to marine mammals) and has prime responsibility to ensure the 
preservation and conservation of wild stocks. Accordingly, DFO has a strong interest in 
protecting the wild stocks. Similarly, with a mandate for navigation and shipping, DFO is now 
responsible for the Coast Guard and also has a mandate for ensuring salmon farms do not 
interfere with these activities. A number of key federal approvals or exemptions are required by 
salmon farms under the following: 
• Fisheries Act: 

 - Fishery General Regulations and Marine Mammals Regulation: licences to kill 
seals and  
 sea lions; authorization for ADD’s 
- Fish Health Protection Regulations: certification of importing hatcheries; permitting of  
 imports of eggs. 

• Navigable Waters Protection Act (if a permit required will trigger the Canadian 
Environmental Assessment Act). 

A review of the approval processes for these federal processes was not undertaken, although this 
report includes some recommendations to the federal government with respect to the application 
of these approvals. Also, a number of federal statutes affect the salmon farming industry by 
managing or controlling the use of substances relied on by the industry: 
• Health of Animals Act, 
• Feeds Act, 
• Food and Drug Act, and  

• Pest Control Products Act. 



The recommendations may have implications for these statutes, but specific recommendations are 
not made regarding those federal statutes which generally control the drug approval process for 
use by humans and in the food industry as a whole. 



In 1988 the federal and provincial governments signed a MOU stipulating which agencies would 
lead (DFO for federal government; MAFF for provincial government) and describing respective 
responsibilities for administering and regulating aquaculture. Under the MOU, the federal 
government maintains regulatory authority for: 
• health of fish in aquaculture facilities, 
• conservation and protection of wild fish stocks and habitat with respect to aquaculture, and  

• protection of navigable waters. 

In addition, outside of the MOU, the federal government maintains its regular responsibilities for 
food and public health safety, which are managed under laws of more general application but 
relate to salmon aquaculture through drug approvals and drug residues monitoring. 

The province has authority for: 
• overall development and management of the industry, 
• size and location of aquaculture facilities, 
• use and enforcement of site development plans, 
• reporting requirements, 
• protection of confidentiality regarding information from licence holders and applicants, and  

• standards relative to the design, construction materials and layout of aquaculture 
facilities. 

MELP has entered into administrative agreements with MAFF to clarify roles and responsibilities 
and to establish a basis for cooperative administration of salmon aquaculture activities with 
respect to Crown land and waste management. 

In 1995 the federal government, through DFO, adopted a “Federal Aquaculture Development 
Strategy” which sets out basic principles for the development of all forms of aquaculture in 
Canada and describes a strategic plan and implementation structure for supporting the Canadian 
aquaculture industry. The provincial government intends to develop a written corporate strategy. 
Some overarching provincial principles and draft land use goals which bear on salmon 
aquaculture management do exist.2 

The following sections describe the current management system for salmon aquaculture in B.C., 
organized according to major functional responsibilities.3 These management provisions are 
expanded upon in subsequent report chapters that provide specific analysis of the technical issues 
(see Chapters 4 through 8 which incorporates some repetition in this report).  

As outlined above and discussed in the following material, the B.C. salmon aquaculture industry 
is subject to a diversity of existing regulatory and policy requirements. In general, the 
requirements are aimed at preventing or minimizing adverse environmental impacts, resolving 
conflicts with other coastal uses and ensuring public health safety. The existing management 
framework is outlined in the remainder of this chapter and pertinent aspects are discussed again in 
the chapters dealing with each of the key issues (see Chapters 4 to 8). Accordingly, there is some 
overlap in discussion of the legal and policy framework. 

 
 



 



I I .  A P P R O V I N G  F A R M  S I T E  T E N U R E S  

Most salmon farms in B.C. operate on provincial aquatic Crown land. To operate a salmon farm 
on provincial Crown land the farm operator must first obtain a tenure. The Regional Operations 
division of MELP is responsible for administration and allocation of Crown lands in B.C. Land is 
made available under the Land Act for salmon aquaculture under three types of tenure—an 
investigative permit, a licence of occupation, or a lease. Tenures are issued in response to 
individual applications by a salmon aquaculture proponent. Each application is investigated on its 
merits in relation to various information about the proposal that is acquired from the applicant, 
referrals to other agencies and groups, and field inspections. Specific policies and procedures that 
are followed by MELP in accepting and processing applications are documented in a ministry 
policy statement for salmon aquaculture.4 Figure 10 shows the general steps in obtaining 
provincial salmon farm approval, with details of First Nations consultations discussed in chapter 
9. 

The process for authorizing a salmon farm site usually begins with the proponent making 
application for an investigative permit which allows for the temporary occupation (up to one 
year) of Crown land to determine the feasibility of developing a salmon farm at that particular 
site. During this period the proponent examines the physical and biological characteristics of a 
site, including water quality, current speeds and storm protection. If the site has basic biophysical 
capability for salmon aquaculture, and if the proponent wishes to proceed further, the proponent 
may apply for a licence of occupation or a lease. Leases require the applicant to obtain a legal 
survey of the site and to pay a rental premium in recognition of the right of exclusive possession 
that a lease offers. A tenure applicant may choose to apply for a licence or lease without first 
obtaining an investigative permit. 

Land Act licence or lease tenure applications must be accompanied by an aquaculture 
development plan that describes the nature and scope of the proposal and contains basic 
information on factors relevant to site capability and other coastal users and resource values in the 
vicinity. Application packages are reviewed for completeness and compliance with siting criteria 
and other policy requirements. Applicants are required to advertise in the local newspaper their 
intent to apply for a salmon aquaculture tenure, and public comments may be registered with 
MELP. 

 

 

 

 

 

 

 



 

 

 



F i g u r e  1 0 .  G e n e r a l i z e d  S a l m o n  F a r m  A p p r o v a l  P r o c e s s 5  

Existing siting criteria are in the form of guidelines, thus allowing MELP to exercise some 
discretion when considering an application. Existing siting guidelines are listed below. 

Existing Salmon Farm Siting Guidelines 

1. Applications will not be accepted in areas fronting and 1 km seaward of provincial parks 
and ecological reserves. 
2. All marine finfish lease and licence applications will be: 
 • 3 km from an existing finfish lease or licence with consideration given to existing lease and  
 licence applications, existing investigative permits and existing investigative permit applications, 
 • 1 km from the mouth of a salmonid stream, 
 • 125 metres from an existing shellfish lease or licence, with consideration being given to an  
 existing application for shellfish tenure, and 

 • 125 metres from a wildstock shellfish bed considered important based on the joint  
 recommendation of MAFF, MELP and DFO. 

3. The spacing distance between a marine finfish lease or licence and a salmonid stream 
may be increased upon the joint recommendation of MAFF, MELP and DFO. 

4. The marine finfish spacing distance may be increased in respect to shellfish applications 
and tenures if concerns are received from adjacent shellfish farmers or applicants and if 
recommended by MAFF. 

5. The marine finfish spacing distance may be increased in relation to wildstock shellfish 
beds upon the joint recommendation of MAFF and DFO. 

6. The (minimum) spacing between freshwater finfish leases and licences must be 1 km. 

Once an application package is complete, MELP distributes it to various government and non-
government organizations for review and comment. The standard referral distribution is to about 
a dozen or more agencies or groups, including federal and provincial agencies, relevant local 
governments and First Nations, and other interested non-governmental groups. Referral contacts 
are asked to review the proposal from the perspective of their regulatory authority or interest, 
advise on whether or not the proposal should proceed, or advise on amendments or conditions 
that should become part of the approval. Referral comments are collected and assessed by MELP 
as a basis for an adjudication decision.  

MELP has considerable discretionary authority in making salmon farm siting decisions. Decision 
criteria are not set out in regulation—adjudication decisions reflect an “on balance” consideration 
of the information assembled during the application process in relation to policy provisions and 
guidelines. Primary influences on MELP’s decisions are referral comments and land use zoning 
designations that may or may not extend to the area in question. In particular, as a written policy, 
salmon farm siting decisions are consistent with local government zoning bylaws6 and with 
Coastal Resource Interests Studies (CRIS) designations which are in effect for six coastal regions 
of B.C. CRIS designations include “red zones” within which there is no opportunity for salmon 



aquaculture due to excessive user conflicts.7  
 

6  Pursuant to their land use planning and zoning powers under the Municipal Act, some 
local governments (e.g., Comox Strathcona Regional District) have enacted zoning bylaws which 
contain specific salmon aquaculture siting requirements. 

7  Although new salmon aquaculture applications are not accepted by MELP in CRIS Òred 
zones,” pre-existing salmon farms and some applications for salmon farms that were in-stream 
during the CRIS planning process have, in accordance with MELP’s policy, been approved in 
Òred zones.”  This has led to complaints by groups that were involved in the CRIS planning 
processes, and has affected the credibility of the CRIS planning processes and products.



At the application adjudication stage, proposals are either disallowed, normally for 
reasons of site unsuitability, or they are approved subject to a number of conditions, 
including the requirement to obtain all other necessary approvals, one of the most 
important being the provincial aquaculture licence from MAFF (see below). Other 
conditions include the requirement to pay an annual rental and to post a site restoration 
bond to provide an assured source of funds for site clean-up in the event of 
abandonment.  

Between 1986 and January 1997, BC Lands accepted over 475 investigative permit, licence or 
lease applications for salmon aquaculture. At present, there are 122 site tenures, not all of which 
are being used for active grow-out of farmed salmon (a proportion of sites is routinely fallowed. 

Licence tenures are issued for 10 years and leases for 30 years. Almost all existing salmon farms 
in B.C. are authorized under a 10-year licence tenure. There are fewer than 10 leases in existence. 
Tenures may be replaced upon application when they expire, subject to policy requirements that 
are in effect at the time. Replacement tenures do not go through a full referral process and site 
evaluation, on the presumption that the original tenuring decision dealt with site suitability 
questions.8  

A moratorium on processing new salmon farm site applications has been in place since April 
1995, when the provincial action plan for salmon aquaculture was announced by the provincial 
government. Prior to and since the moratorium, a number of applications for new sites had been 
filed with MELP and these remain held in abeyance, pending government’s response to the 
salmon aquaculture review. The existing approved salmon farm tenures directly occupy less than 
200 ha of aquatic Crown land, which represents a very small proportion of B.C.’s coastal land 
base. 

 

III. Licensing Salmon Farm Production and Operations 

Once a salmon farm site tenure is approved, the main provincial mechanism for regulating salmon 
aquaculture production and operations is the aquaculture licence. All operators are required to 
obtain an aquaculture licence, renewable annually, for each farm site. They are issued under 
authority of the provincial Fisheries Act and the associated Aquaculture Regulation,9 and are 
administered by MAFF.  

Aquaculture licences contain a variety of general terms and conditions that apply to all farms, and 
also special provisos that are customized for particular farms to address site-specific issues. Some 
of the general terms and conditions in the licence are requirements to: 

• comply with an approved aquaculture development plan, which must specify the salmon 
species to be farmed and maximum permitted production levels, 

• take reasonable precautions to prevent escapes and promptly report escapes that occur, 

• ensure that fish are given proper care and attention to meet their biological needs, 



 

 

8  As part of the Provincial Action Plan for Salmon Aquaculture, an interagency review 
committee comprising representatives from federal and provincial agencies was established to 
review and make recommendations on applications for salmon aquaculture tenure replacements 
and amendments to existing salmon farms.   

9  Fisheries Act, RSBC, 1996, C. 149, and Aquaculture Regulation, BC Reg. 364/89.



• employ reasonable practices to prevent predators and disease, and 

• comply with all laws, bylaws or orders from any government authority which affect the 
aquaculture facility. 

Once an aquaculture licence application is received, MAFF staff assess the site in relation to 
MAFF biophysical capability inventories and the site’s natural capacity to assimilate and disperse 
organic waste discharges. A computer modeling tool is used to estimate waste discharge impacts 
and to help MAFF staff arrive at a proposed maximum salmon production level. Proposed sites 
are normally visited by MAFF staff to inspect specific site characteristics. Following these 
reviews and through discussions with the applicant, MAFF sets a maximum production level for 
the site and establishes site-specific licence conditions as needed, including a description of the 
type of physical net-cage equipment and anchoring systems that will be used. Most site-specific 
requirements are described in the aquaculture development plan, which forms part of the 
aquaculture licence document and is thus enforceable. 

Salmon farm operators are required to supply annual statistical reports to MAFF, indicating the 
amount of fish stocked, the amount of fish harvested and sales by species. MAFF also requires 
fish processors to provide cultured finfish quarterly reports indicating the amount of fish 
processed and the locations of the source of fish. MAFF staff visit each salmon farm once a year 
to assess the operation. Based on information assembled from annual reports and site monitoring, 
aquaculture licences may be suspended or revoked (in addition to other penalties, such as fines, 
set out in the provincial Fisheries Act and the Aquaculture Regulation) if the holder violates the 
provisions of the Act, regulations or licence conditions. In practice, a licence has never been 
suspended or revoked. 

In April 1996, the provincial Farm Practices Protection (Right to Farm) Act came into effect, 
protecting provincial farmers, including salmon farmers, from nuisance suits and injunctions that 
may otherwise potentially result from “normal” salmon farming operations, where “normal” 
operations are defined in provincial standards. Under the Act, a Farm Practices Board is set up to 
hear complaints about farm noise, odour or other disturbances. In addition, the Act contains 
provincial powers that if applied would prevent local governments from adopting bylaws that 
restrict or prohibit salmon farming use beyond the established provincial standards. MAFF is now 
in the process of defining provincial standards. 

A. Preventing Escapes 

Preventing farmed salmon from escaping is an objective of all salmon aquaculture operations. 
Escapes are presently controlled, to a limited degree, under the Aquaculture Regulation and 
through the aquaculture licence. Farmed salmon escapes must be reported promptly to MAFF and 
also to DFO. Prior to attempting to recapture escaped farm salmon, an operator must obtain a 
special permit from DFO. In practice, past efforts to recapture escaped farm salmon have been 
limited and only marginally successful. Salmon escapes have been monitored since 1991 through 
a joint MAFF and DFO program, developed initially to assess the presence of Atlantic salmon in 
B.C. coastal streams. In 1992, an expanded program, Atlantic Salmon Watch, was launched to 
monitor commercial and sport catches and observations of Atlantic salmon.  



I V .  M A N A G I N G  F I S H  H E A L T H  

There are several existing federal and provincial regulations and policies in place to restrict the 
movement of farmed fish and fish eggs, and to maintain on-site farmed fish health, in efforts to 
protect wild species from risks of infectious diseases and other ecological impacts. 

A. Transport of Fish and Fish Eggs 

At the federal level, the Fish Health Protection Regulations, under the federal Fisheries Act, 
prohibits the importation of cultured fish or eggs10 of wild fish without an import permit. Import 
permits are issued only to persons that first obtain a certificate from a fish health official 
certifying that the imported fish or eggs10 have been inspected and come from a disease-free 
source or are considered to not be harmful to the protection or conservation of fish in the 
province. Certification is based upon repeated testing of fish at a facility. The Fish Health 
Protection Regulation is accompanied by a manual of compliance that sets out testing, sampling 
and certification procedures, as well as procedures for egg disinfecting.  

In addition to this regulation, salmon importation is subject to regional “Atlantic and Pacific 
Salmon Import Policies.” Both policies stipulate that only surface-disinfected fertilized eggs are 
to be imported, and set out a number of other protocols aimed at minimizing the risks of 
introduction of infectious diseases. Under the Pacific salmon import policy, Pacific egg 
importation is permitted only for research or broodstock development programs, with a maximum 
annual limit on egg import numbers. At present, a numerical limit on Atlantic egg imports is not 
specified. All imported eggs must be held in quarantine immediately upon arriving in B.C. If a 
disease agent of concern to DFO is detected during the quarantine and isolation periods, all stocks 
at the facility must be destroyed and the facility disinfected.  

As a part of normal salmon aquaculture practice, farmed fish are often transferred from one 
location to another within the province. To minimize risks of transferring diseases along with the 
transferred fish, federal and provincial regulations prohibit the transport and transplant of live fish 
unless authorized by licence or permit. In B.C. a federal-provincial transplant committee has been 
responsible since 1977 for reviewing applications to transplant live fish and live eggs. 

At the provincial level, the Aquaculture Regulations under the B.C. Fisheries Act require that any 
person introducing fish into the province or moving fish within the province, for the purpose of 
carrying out an aquaculture business, must be the holder of a valid aquaculture licence. For the 
purposes of administering this requirement, the province has been divided into four coastal and 
five inland zones. Transfers of healthy fish within zones can occur with few restrictions, however, 
transfer between zones is more stringent.  

Also at the provincial level, the provincial Wildlife Act and the associated Freshwater Fish 
Regulation prohibit anyone from transporting eggs and juvenile fish except where authorized by 
permit. 

B. Disease Control 

Other concerns connected to farmed fish health arise from the susceptibility of farmed salmon to 
disease and the risk of transmission of disease to other farmed salmon or to wild fish stocks.  



 

 

 

10  Although Atlantic fish eggs have been imported by the industry, there is no importation of 
live fish to support the B.C. salmon farming industry.



MAFF is responsible for monitoring diseases that are of concern to farm stock and which 
may be of significant economic importance to the B.C. salmon farming industry. The 
Aquaculture Regulations under the provincial Fisheries Act are currently the source of 
authority for controlling fish disease. 

The Animal Disease Control Act deals with disease detection, controlling disease sources and 
pathogens, and implementing measures to reduce the spread of disease. The Act allows the 
Provincial Veterinarian to require “listed diseases” to be reported. At present, however, the 
Regulation under the Act does not list any fish diseases as “reportable.” Although legislation has 
the scope to govern diseases in cultured fish, the isolation, quarantine and disease suppression 
provisions do not apply to cultured fish. Salmon farmers are not presently required to notify any 
authorities of any disease outbreaks that may occur on their farms.  

MAFF monitors fish disease through its Fish Health Extension Program, where diagnostic 
services are provided. A provincial Fish Health Veterinarian provides “on farm” service to 
producers, and works with private veterinarians and the industry to identify diseases and health 
issues which cause losses to the industry as well as those of importance to animal welfare and 
public health. 

C. Regulation of Drug and Pesticide Use 

Disease and pest outbreaks in farmed fish are frequently treated with drugs and pesticides. There 
are a number of federal and provincial regulations governing the use of drugs and pesticides in 
B.C. salmon aquaculture. These are designed to ensure their effectiveness and to protect the 
safety of other organisms and humans.  

Products used for control of microbial diseases or internal parasites, as well as products that are 
targeted on external parasites and that are administered through feed or injection, are regulated as 
drugs. Products that are administered externally to control parasites are regulated as pesticides. 
Different regulatory controls apply to drugs and pesticides. 

At the federal level, the Bureau of Veterinary Drugs of the Health Protection Branch of Health 
Canada is responsible for ensuring that drugs registered and regulated in Canada are safe, 
effective and do not leave potentially harmful residues in food products. Safety concerns involve 
both the animals being treated and humans that may consume them. The Bureau administers the 
federal Food and Drug Act, which authorizes the drugs that may be sold in Canada for particular 
health conditions and species. The Act authorizes the government to create regulations that set 
conditions and standards under which drugs may be prepared for sale, and to establish specific 
provisions respecting drug labeling, packaging and use. The Food and Drug Regulations specify 
requirements for registration and use of various classes of drugs and provide detailed 
requirements for drug labelling, which sets out specific information about the use and 
administration of the drug.  

Drug products are licensed with the contents and instructions for administering the drugs listed on 
the label. Only three antimicrobial drugs are licensed for use on salmon. The drugs are 
oxytetracycline (trade name Terramycin Aqua), ormethoprim and sulfadimethoxine (trade name 
Romet-30), and trimethoprim and sulfadiazine (trade name Tribrissen). Each of them is 
administered in fish feed. Only Terramycin Aqua can be used without a veterinary prescription; 
however, that has occurred only rarely in B.C. Only registered veterinarians are permitted to 



prescribe the use of the other two drugs or to deviate from instructions on the label. Veterinarians 
are, however, permitted to write “extra label” prescriptions for sick farmed salmon using drugs 
other than the three drugs that are specifically approved for salmon aquaculture. 

The federal Feeds Act provides for the registration and prescription of standards for feed 
consumed by livestock, which includes fish. The Feeds Regulation, issued pursuant to the Act, 
specifies that drugs can be used in fish feeds, identifies the maximum permissible level of drug 
permitted in final rations, provides directions for use of medicated feed and identifies the 
maximum amount of drug that is permitted. The “Compendium of Medicating Ingredient 
Brochures” contain instructions about properly mixing medicated feeds. These brochures are 
prepared and periodically updated by the Plant Products Division of federal Agriculture and Agri-
Food Canada. 

Agriculture and Agri-Food Canada also regulate, through a MOU between the federal and 
provincial governments, the vaccines that are used to prevent disease in farmed fish. As a 
standard procedure to prevent the occurrence of common fish diseases, vaccines are administered 
by injection prior to placement of fish into net-cages. This may be followed by revaccination by 
immersion shortly after placement in net-cages. Importation of veterinary biologics such as 
vaccines is governed by provisions in the federal Health of Animals Act. Regulations under the 
Act deal with the manufacture and sale of those products. Salmon produced in B.C. are now 
routinely vaccinated against common diseases. 

The Pest Management Regulatory Agency of Health Canada controls pesticides and disinfectants, 
including products used to control the relatively common problem of sea lice in farmed salmon, 
and to deal with net fouling. The federal Pest Control Products Act establishes the requirements 
for the registration, packaging and labelling of pest control products in Canada.  

Hormones such as testosterone and its derivatives are controlled drugs and are regulated as such 
under the federal Food and Drug Act. Currently, the only hormone being used in salmon 
aquaculture is a testosterone derivative that has been used for the past three years in broodstock 
research projects designed to develop non-reproductive, all-female populations of Atlantic 
salmon and to masculinize chinook salmon. The Food and Drug Act does not allow the use of 
this product in fish that are to be harvested for food.  

At the provincial level, the Pharmacists, Pharmacy Operations and Drug Scheduling Act 
addresses the use of medicated feeds. The pharmaceuticals which can be added to fish feed are 
listed in a Regulation adopted under this Act—the Veterinary Drug and Medicated Feed 
Regulation. The Regulation establishes requirements for issuing and maintaining licences to 
manufacture and sell medicated feed, the sale of drugs, and provisions regarding storage and 
dispensing of drugs. For example, the Regulation requires that where veterinary drugs are mixed 
in medicated feed on the written order of a veterinarian, the licence holder must forward those 
orders to the Provincial Veterinarian annually with the veterinary drug purchase register.  

Additionally at the provincial level, the BC Aquaculture Regulation requires salmon farmers to 
keep a record of drugs administered to farmed salmon. The Regulation also specifies that there 
must be a drug-free period of 105 days before salmon harvest if a licence holder has administered 
a drug to a farmed salmon, unless federal Food and Drug Act Regulations provide for a different 
standard or a veterinarian has prescribed a mandatory minimum withdrawal period. 



D. Voluntary Measures to Protect Fish Health 

Aside from federal and provincial regulatory mechanisms for managing fish health, salmon 
farmers are naturally interested in preventing disease in their fish and voluntarily follow various 
fish health protocols, which typically include:  

• use of single-year class sites and fallowing of sites between year classes, where a 
sufficient number of sites are available, 

• use of veterinary services for diagnosis, treatment and monitoring, 

• biosecurity measures, such as ozonation of hatchery intake water and equipment 
disinfecting, and reliance on groundwater as opposed to surface water, 

• broodstock screening for potential transfer of pathogens, 

• surface disinfecting of eggs at hatcheries, 

• vaccination of fish stocks for various diseases, 

• culling of eggs and fish, 

• routine disease monitoring of fish at sea, and  

• participation in mortality monitoring systems. 

In addition, through the BCSFA, the industry operates a program for “Cooperative Assessment of 
Salmonid Health” (CASH), where among other things, mortality rates for participating farms are 
tracked and from which producers attempt to estimate causes of mortality. 

 

V. Regulating Waste Discharges 

The provincial Waste Management Act and the Aquaculture Waste Control Regulation set out 
requirements governing waste discharged from salmon farms. The Act and the Regulation are 
administered by MELP. 

In general, the Waste Management Act prohibits the introduction of industrial waste into the 
environment, unless in compliance with a valid permit. The Regulation creates an exemption 
from the requirement for salmon farms to obtain a permit where: 

• total feed use at the farm does not exceed 630 tonnes of dry weight per year, 

• the use, storage and disposal of materials and wastes on or off the site is carried out in a 
way that minimizes odour, risk of spillage and impact on wildlife, 



• there is a monitoring program allowing determination of environmental impacts, 

• the farmer notifies the regional waste manager of MELP of changes in the operation that 
alter waste discharge, 

• the salmon farmer reports pollution caused by the operation and takes steps to prevent 
recurrence of pollution, 

• there is an approved contingency plan for procedures to be followed in the event of a 
major fish kill, including the disposal of fish mortalities, and 

• specific criteria for the discharge of treated domestic sewage are met. 

Farms that use more than 630 tonnes of feed per year require a permit under the Waste 
Management Act that sets out specific conditions governing waste discharges. The permit may 
include provisions respecting: 

• details of the characteristics of the effluent permitted to be discharged, 

• particulars of permitted discharge of finfish feed and faeces, 

• requirements for maintaining pollution control works, as well as emergency procedures, 

• notations that additional works may be required to deal with problems such as wildlife 
being attracted to the site, 

• requirements for the disposal of solid waste and dead fish, 

• monitoring and reporting requirements, 

• sampling and analytical procedures, and  

• contingency planning. 

Regardless of whether or not a permit is required, all fish farms are required under the Regulation 
to monitor water quality, with the intensity of monitoring dependent on the level of farm 
production. To standardize monitoring requirements, MELP has developed “Environmental 
Monitoring Program for Marine Fish Farms” guidelines, plus a reference document on field 
sampling methods and analytical procedures. A recent review of regulatory requirements for 
monitoring and reporting of monitoring results concluded that the program was not functioning 
very effectively, with both individual salmon farmers and MELP failing to meet program 
obligations. In April 1995, MELP notified waste discharge permit holders that new monitoring 
requirements would be adopted, with a view to developing a revised, long-term monitoring 
program. MELP recently undertook a survey of over 40 farms to obtain information on 
production levels, diseases present, predator control, fallowing practices, feed usage, etc. 
Sediment and water samples were collected and analysed, as a basis for assessing environmental 
impacts. These data are currently being compiled and analysed and were not available in 
summary form to this review. 



Currently, 11 farms in B.C. have waste management permits, with permitted feed usage ranging 
from 750 to 1,180 tonnes per year. When MELP receives an application for a waste management 
permit, it is required to provide opportunities for public notice and comment. If a waste 
management permit is issued and the applicant or any other party considers itself aggrieved by 
the decision or a provision in the permit, that person may appeal the decision.  

A Waste Management Permit Fees Regulation authorizes the collection of fees for discharging 
contaminants under a waste management permit. An application fee is payable plus an annual fee 
based on the maximum quantity of contaminants that are discharged into the environment. 
Annual permit fees for salmon farms range between about $800 and $1,100. 

Some level of fish mortality is a normal and expected occurrence at fish farms. Where salmon 
farms require a waste discharge permit they must, as part of the permit, indicate the method used 
for disposal. There is no requirement for non-permit holders to specify their means of mort 
disposal; however, the current standard practice for all salmon farmers is to periodically ship their 
dead fish to composting facilities. 

Human sewage discharge at fish farms is regulated under the Sewage Disposal Regulation 
pursuant to the provincial Health Act as well as the Waste Management Act and Regulations. 

At the federal level, the Fisheries Act prohibits the deposit of harmful or toxic substances into any 
waters that are home to fish. If a salmon farm were to discharge wastes that were found to be 
“deleterious,” it could be subject to prosecution under the Act. 

 

VI. Managing Interactions with Other Coastal Mammals 

Predation on farmed salmon by marine mammals and birds is a common issue that salmon 
farmers attempt to address through a variety of measures, including the use of predator “resistant” 
equipment, acoustic deterrent technology, and the trapping or killing of predators. The methods 
that salmon farmers use to attempt to prevent marine mammals and other species from preying on 
farmed salmon are governed by both federal and provincial legislation.  

The Marine Mammal Regulations, adopted under the federal Fisheries Act, prohibit anyone from 
disturbing a marine mammal except when fishing under the authority of these Regulations. Seals 
and sea lions are protected under the federal Fisheries Act and may be killed only with a licence 
issued by DFO. Licences to do so are issued subject to a number of terms and conditions, 
including: 

• only harbour seals, California sea lions and Steller sea lions may be killed, 

• only seals and sea lions that are actually taking or attempting to take fish in sea cages 
may be killed, 

• the area of killing is the immediate site of the sea cages and killing must not occur 
outside the boundary of the salmon farm site tenure, 



• employees who kill seals or sea lions must be proficient in safe firearm use and possess a 
provincial hunting licence, and 

• the licence holder must submit quarterly reports on seals or sea lions killed.  

When applying to DFO for a licence to kill marine mammals, the applicant must show that other 
measures have been tried first to deal with the problem. When the licence is issued, DFO notifies 
the RCMP, the provincial conservation officer and the federal fisheries officer in the farm 
vicinity. Licences are issued for one year, renewable if the licensee complies with the terms and 
conditions. At present, most operating farms possess a valid licence to kill seals and sea lions. At 
present, DFO does not actively audit the licensing system. 

The federal Migratory Bird Convention Act provides a number of protective measures for a wide 
range of birds, including some of the species that have been found to interact with farmed salmon 
in net-cages, such as waterfowl, gulls and herons. Under Regulations adopted under the Act, 
permits may be issued by Environment Canada to kill listed species that are seriously injurious to 
agricultural or other interests in the community. The provincial Wildlife Act also protects the 
killing of most birds without a permit. 



Also regulated under the provincial Wildlife Act are small mammals such as river otter and mink. 
A salmon farmer must have a permit to trap or kill these species if trapping or killing them would 
occur out of season. If the permit is for trapping and relocating the species, MELP staff will refer 
the salmon farmer to a licensed trapper.  

The aquaculture operating licence issued under the provincial Fisheries Act by MAFF requires a 
salmon farmer to take reasonable precautions to prevent marine mammals and birds from preying 
on farm fish. At some farms, ADDs are used in attempts to prevent mammals from preying on 
farmed salmon. DFO issues authorizations for farms to deploy and operate ADDs according to 
specific procedures and requirements. At present, 11 farms operate ADDs. 

Some salmon farmers have recently begun to experiment with the practice of lighting salmon 
cages at night in efforts to increase salmon growth and productivity. The Pacific Fisheries 
Regulations prohibit the use of lights to attract or repel fish, but this prohibition does not apply to 
the practice of night lighting at salmon farms. 

 

VII. Protecting Human Health and Safety 

A. Protecting Humans from Exposure to Drugs and Pesticides 

Aside from the various federal and provincial drug labeling and drug and pesticide application 
controls described above, there are several regulatory controls aimed at preventing unsafe human 
exposure to drugs and pesticides used at salmon farming sites. 

The federal Fish Inspection Act governs the inspection of farmed fish for export. It sets out the 
federal role in ensuring that fish and seafood meet strict national quality standards from the time 
they leave the water to when they are distributed to the marketplace for export or interprovincial 
trade. The provincial Aquaculture Regulation requires all farmed fish processed to go to a 
federally inspected plant. The Act gives DFO inspectors powers to enter premises and inspect 
products. It also prohibits the import, export or possession for export of tainted, decomposed or 
unwholesome fish. The Fish Inspection Regulations under the Act set out the specific 
requirements for inspections at fish plants. The Regulations require that all fish for export must be 
processed in a facility for which a prescribed quality management program is in place. Inspection 
records must be kept for review and audit by DFO inspectors.  

DFO randomly tests samples of farmed salmon for the presence of antimicrobial compounds 
approved under the Food and Drugs Act for use on salmon. It also conducts tests for pesticide 
residues and heavy metals, but does not necessarily test for other drugs that may be prescribed 
“extra label” by a veterinarian. The regularity of testing is dependent on the performance rating of 
the facility. 

If fish were found to contain unacceptable drug residues, test results would be forwarded to the 
provincial fish inspection section and to the processor and efforts made to halt the sale of the 
product.  



A new federal Fish Inspection Act (Bill C-64), not yet in force, will facilitate the establishment of 
the proposed new Canadian Food Inspection Agency, which will have authority for fish 
inspection. 



This bill revises and expands major prohibitions set out in the current Act, and substantially 
increases maximum penalties for violations of the Act. 

A provincial Fish Inspection Act also regulates fish processing. The Act requires all plants in B.C. 
to have both a provincial and federal licence. The Act establishes the basis for appointing 
inspectors who are authorized to enter premises, boats or vehicles and to take fish samples, and 
provides inspectors with the authority to seize all fish and containers related to the offence. For 
purposes of harmonizing the administration of federal and provincial inspection powers, DFO 
inspectors are appointed as provincial inspectors under the provincial Act. The provincial Fish 
Inspection Regulations prohibit anyone from selling fish intended for human consumption that is 
tainted, decomposed or unwholesome. It also requires that fish delivered to a processing plant or 
buying station are accompanied by a statement identifying any drugs that have been administered 
to the fish being delivered.  

That Act contains broad powers for the Minister to require licence holders to submit reports, and 
this could result in an order from the Minister to require a processing plant or fish buying station 
to report on any drugs administered to farmed fish which were delivered to that facility. 

Since human health effects are associated with aspects of fish health and waste discharge 
management, and were raised as a concern primarily by First Nations, the Ministry of Health 
(MoH) undertook a preliminary literature review of information. Since that time, the MoH has 
been consulting with Health Canada to develop a proposal for a study to address human health 
effects by: 

• identifying potential human health hazards from both the fish and related farming 
activities, 

• assessing any health risks identified above, and 

• identifying gaps in understanding of health risks associated with aquaculture. 

Two principal areas will be researched, recognizing that the health effects on First Nation peoples 
are important: 

• direct human health effects (e.g., antibiotic effects) 

• indirect human health effects (e.g., effects on human consumption). 

Worker safety will be reviewed with workers compensation staff to determine whether or not to 
include in the study. 

B. Shellfish Harvesting Prohibition 

Environment Canada maintains the authority to impose bans on shellfish harvesting in the 
interests of public health safety and has put into place a standing prohibition on public shellfish 
harvesting within 125 metres of a salmon farm. The restriction is a preventative measure that is 
based on a concern about possible contamination of shellfish with coliform bacteria from sewage 
that may be associated with salmon farming operations. 



C. Boating and Navigational Safety 

As part of the farm site approval process, applications for tenures under the Land Act are referred 
to the Coast Guard to determine if the proposed location of the site will substantially interfere 
with navigational safety. DFO is responsible for the protection of navigable waters under the 
authority of the federal Navigable Waters Protection Act, within which the Coast Guard is the 
government agency responsible for ensuring that salmon farms comply with the provisions of the 
Act.  

Any salmon farm located on, under or over navigable waters or having improvements that could 
impede navigation must have the site, the plans, and the specific works approved under that Act 
prior to construction. Approval might be conditional upon the certain placement of anchor lines, 
or a requirement to maintain a certain type and level of lighting on fish farm facilities. A structure 
that posed too great a hazard to navigation would not be approved. 

 

VIII. Environmental Impact Assessment 

Although individual salmon farms in B.C. have not to date been subject to a requirement to 
proceed through a formal environmental impact assessment, there is the potential for this to occur 
under the Canadian Environmental Assessment Act (CEAA). This Act applies if a federal 
authority, such as DFO, exercises a regulatory duty in relation to a project, such as issuing a 
permit or licence. Any salmon farm that requires approval under the Navigable Waters Protection 
Act will be considered under CEAA and will trigger at least a screening by DFO for potential 
environmental effects. A number of provisions from the existing federal Fisheries Act also trigger 
the requirement for a federal environmental assessment.  

Salmon aquaculture developments are not required to obtain a project approval certificate under 
the provincial EAA11. The question of whether or not they should, however, is within the terms 
of reference of this provincial Salmon Aquaculture Review (see Chapter 15). 

 

 

 

 

 

 

 

 



 

 

 

 

 
11  Groundwater extraction and surface water diversion projects in association with 
commercial salmon aquaculture may potentially be “reviewable” projects under the 
provincial Environmental Assessment Act. 
 





C H A P T E R  4 .  S A L M O N  F A R M  S I T I N G 1  

Although B.C.’s coastline is vast—over 27,000 kilometres—and only an extremely small 
percentage of that is occupied by salmon farms, significant localized concerns and conflicts 
have arisen over salmon farm siting. These originate from several sources: 

• many coastal users have interests in locations with the same characteristics that make a site 
valuable for salmon farming, such as closeness to population centres, good marine water quality, access to 
fresh water, accessible shoreline, and safe moorage; 

• although the total number of people negatively impacted by salmon farming is quite small, impacts 
that have occurred are significant to those affected; 

• perceptions about salmon farming appear to be affected by experiences of the 1980s when salmon 
farming was far less regulated and managed than at present; 

• there are concerns that ecological impacts of salmon aquaculture are not well understood, leading 
to the view that sites should be restricted until the safety of the industry is confirmed; 

• siting decisions are frequently made in the absence of good information on potential impacts on 
other resources and resource users; and 

• siting decisions have sometimes been made without meaningful consultation with affected interests. 

First Nations have expressed many of those concerns. The decision-making process regarding 
issuance of tenures up until recently and especially prior to 1990, when many salmon farming 
tenures were issued, did not follow the consultative process currently being undertaken to 
determine whether or not the activity related to the issuance of the tenure would infringe 
aboriginal rights. 

In discharging its responsibilities under the Land Act, MELP (Regions Division) is the lead 
agency for accepting, evaluating and issuing tenures on aquatic Crown land for salmon 
farming. The ministry’s policies and procedures for allocating salmon aquaculture tenures 
are described in Chapter 3. MAFF also has a role to play in salmon farm siting because a 
farm cannot proceed until that ministry approves an aquaculture licence, issued under the 
provincial Fisheries Act.  

The two agencies’ policies and procedures respecting salmon farm siting and operations 
reflect an objective to provide opportunities for salmon farming, subject to the anticipation, 
prevention or minimization of impacts and conflicts from salmon farming using several main 
measures, as described in Table 12. These measures are assessed in the following sections, 
and Appendix 5 provides a summary assessment of these existing measures on the basis of 
normative criteria. 



 

 

 

 

1 See also Catherine Berris, “Siting of Salmon Farms” (TAT discussion paper) in Volume 3, for a 
detailed analysis of siting issues.



T a b l e  1 2 :  E x i s t i n g  M e a s u r e s  U s e d  t o  M a k e  S a l m o n  F a r m  S i t i n g  
D e c i s i o n s    
 
 

 

I. Existing Siting Measures—General Effectiveness 

Existing salmon farm siting policies and procedures are significantly more effective in 
preventing and mitigating adverse impacts than those in place in the early 1980s. During this 
time, decisions were often made without consideration of all relevant implications. Current 
siting provisions have incorporated lessons learned from that period and provide a 
significantly improved basis for making better siting decisions. Also, husbandry practices at 
farm sites have evolved to better account for the interests and perspectives of other coastal 
uses, resulting in fewer impacts and conflicts than were experienced in the 1980s. Despite this 
improving trend, some problems remain with existing siting policies and procedures, and with 
the current location of some sites that were approved under former policies. There are 
impacts on First Nations, recreation and tourism interests, prawn fishery opportunities, and 
some sensitive habitats. These are discussed below.  



A. First Nations 

The issues pertinent to First Nations are addressed in more detail in Chapter 9 of this volume. 
First Nations people are highly concerned about aquaculture in their traditional territories 
and, as detailed in Volume 2, of this report, those consulted during the review have expressed 
“zero tolerance” to salmon farming. They indicate that their interests are not being 
adequately served by the current decision-making process for salmon farm siting, despite 
recent attempts for greater involvement of First Nations in tenure decisions. Farms on 
tenures issued prior to the adoption of processes designed to fully consult regarding 
aboriginal rights are the source of much concern. The level of concern probably reflects 
inadequate process at that time. 

In 1993, a MOU was executed between the province and the KTFC. It outlines a process for 
notice of and consultation regarding tenure issuance in the regions of the province claimed 
by Kwakiutl nations as traditional territories (Broughton Archipelago). This process has been 
applied to issuance of shellfish tenures, but has not been tested on salmon farming tenures. 
This agreement is in place until replaced by another protocol or agreement. 

The Clayoquot Sound Interim Measures Extension Agreement between the Province and 
certain First Nation bands on Vancouver Island’s west coast is in effect until 1999. It 
describes a process of referral to the First Nation directly affected as well as to the Central 
Region Board (see Volume 2 for an outline of the process). The current policy of the MELP 
with respect to consultation to avoid potential infringement of aboriginal rights due to 
activities in Crown land was documented and released in early 1995, although it has been 
evolving since 1988. Although the MELP policy requirement is to refer salmon farm 
applications to First Nations where a proposed farm is within one kilometre of a First Nations 
reserve, it was determined through the information presented to the SAR that salmon farm 
applications during 1980—1988 were approved by MELP in the absence of First Nations 
comment on siting applications. The strong concerns by First Nations about salmon farms 
and the procedures that are followed for their approval indicates that the mechanisms for 
involving First Nation peoples in siting decisions needed reform from that period of time, in 
keeping with the newer models of consultation and participation. Government is obligated to 
consult with First Nations to determine whether or not a proposed activity would interfere 
with aboriginal rights and base decisions on that determination.  

The SAR heard strong concerns from First Nations that fish farms had the potential to affect 
wild fisheries resources such as herring spawning habitat and locations where fish school 
when leaving and returning to streams. Particular concerns were raised that fish farms 
located near shellfish beds, harvested for social, ceremonial and sustenance purposes, were 
tainting those shellfish, thus preventing First Nations access to some traditional food 
supplies. The current policy requires that salmon farms be located 125 metres from shellfish 
beds; however, deposition from fish farms is known to occur at greater distances. Local water 



currents and individual farm practices can significantly affect deposition rates and impacts, 
suggesting that the current siting guideline aimed at protecting shellfish resources is not 
especially effective in achieving its purpose.  

There are questions regarding siltation and shellfish tainting. Although a small portion of 
feed is medicated (about 2 per cent in 1995) to treat sick farmed salmon, the antibiotics can 
enter clams and other sea life at distances beyond 125 metres from the salmon farm. It can 
take many days for these antibiotic residues to disappear. This raises an important question 
about appropriate distance 



separation of salmon farms from shellfish beds, and the right of individuals to know whether 
or not the seafood that they may harvest has been exposed to antibiotics. 

B. Recreation and Tourism 

Some recreation and tourism interests report that existing mechanisms for approving salmon 
farm sites have resulted in sites being located where they negatively impact visual and 
amenity values. In the Broughton study area, the number of recreation sites affected by 
existing salmon farms ranges between 5 and 20 per cent, depending on the method of analysis 
and the type of recreation use. Half the larger recreation use areas and routes are highly or 
moderately affected by salmon farms. Most tourism operators in the study area report that 
salmon farm sites have had a negative impact on their operations in that area. This must be 
considered, however, relative to the overall performance of the coastal tourism sector in the 
Broughton which has had, and continues to have, substantial growth despite the presence of 
salmon farms. 

The existing MELP salmon aquaculture siting policy does not explicitly identify protection of 
recreation and tourism values as a policy objective, and no salmon farm siting guidelines are 
officially in place to protect these values. Although there is an existing requirement to not 
locate salmon farms within the CRIS red zones (which indicate “no opportunity” for salmon 
farming, due in large part to important recreation and tourism values in those zones), the 
CRIS products and the way they are used are known to be flawed in several ways. Most 
significantly, a number of pre-existing site applications and tenures were allowed by MELP to 
locate within red zones. Additionally, CRIS mapping was conducted over a very short time 
period and does not necessarily incorporate all important recreation and tourism site and 
feature information. Recent recreation and tourism inventories of sites and features are not 
reflected in CRIS designations. 

The MELP salmon aquaculture policy statement does not specify a requirement to avoid 
known boat anchorages or safe havens when siting salmon farms, but the standard operating 
practice is to do so when issuing tenures.  

Since formation of the Vancouver Island Fish Farm Review Committee (a regional, inter-
agency group that jointly considers salmon farm licensing issues), information on scenic 
values is said to now be influencing salmon aquaculture siting decisions. 

Overall, information assembled during the SAR indicates that current policies and practices 
for preventing conflicts between salmon farms and recreation and tourism values are 
improving over what they once were. There continues, however, to be a lack of explicitness in 
the procedural requirement to consider and protect key recreation and tourism resources 
when evaluating salmon farm siting applications. This has resulted in inconsistent treatment 
of recreation and tourism values in siting decision-making. 



C. Prawn Fishery 

Another resource use that has been somewhat impacted by the way that salmon farm siting 
decisions are made is prawn fishing. A number of salmon farms in the Broughton area pre-
empt what are regarded by local fishers as prime prawn fishing areas. The existing MELP 
salmon aquaculture policy does not specifically identify important prawn fishing grounds as 
areas to avoid when adjudicating salmon farm tenure applications. CRIS red zones may, 
however, protect some of 



these sites, and the recent siting practice is to avoid physical conflict with trap fishery sites in 
cases where the location of those sites is known to the federal DFO. 

There is little or no information about potential impacts from salmon farming on the prawns 
themselves. 

D. Sensitive Habitats 

Although the existing MELP siting policy does not contain a complete list of the sensitive 
environmental resources that must be avoided when making salmon farm siting decisions, 
actual MELP referral practices and aquaculture development plan review procedures appear 
to be relatively effective in preventing significant adverse siting impacts on these values. The 
administrative practice is to prevent siting farms near marine bird colonies or in close 
proximity to known seal or sea lion haul-outs. Herring spawning areas, wild fish rearing 
areas or important wild fish migration routes are typically identified by DFO when providing 
referral comments to MELP on salmon farm site applications. Besides, sensitive fisheries 
habitats such as eel grass beds, kelp beds, estuaries or herring spawning areas are normally 
in shallow waters that do not make for good salmon farming sites, and conflicts with these 
resource values should be accordingly prevented.  

Even though impacts from salmon farming on sensitive habitats appear to be limited, there 
have been no comprehensive studies to identify the degree of overlap between existing salmon 
farms and sensitive fish and wildlife habitats. The SAR did receive anecdotal information 
through open houses and submissions that such impacts are occurring, and a preliminary 
assessment of salmon farms in Clayoquot Sound shows that there is some degree of overlap 
between salmon farms and other sensitive habitat values. Again, this may reflect the fact that 
those farms were sited under former policies and practices which were less rigorous and 
relied on a lower standard of information than do current approaches. 

Finally, some existing salmon farms are known to cause negative impacts to sediments and 
resident marine organisms that are directly beneath or nearby net-cages, due to deposition of 
waste feed and fish faeces. Although areas beneath cages no doubt provide habitat for various 
marine lifeforms, with appropriate site information, ‘sensitive habitats’ would be avoided. 

At a minimum, provincial siting policies need to be more explicit in the criteria that are to be 
applied in efforts to protect sensitive habitat values. 

E. Other Resource Values and Interests 

Siting policies and procedures have been generally effective in preventing or mitigating 
impacts on other resource values and users. For example, direct effects of salmon farms on 
commercial and sport fish locations appear to be low, mainly because of the large geographic 



area used by these fishers in relation to the area occupied by salmon farms. Salmon farms 
may have had some impacts on archaeological resources, due to lack of site specific 
assessment and good inventory information, but these are thought to be few in number. 
Additionally, although the effects of salmon farm siting on navigation have not been 
quantitatively evaluated, it is expected that these are limited. 

In summary, existing siting mechanisms have been partially effective in preventing and 
mitigating localized impacts and conflicts from salmon aquaculture development on aquatic 
Crown land. Improvements are needed to clarify the “rules” for making siting decisions, and 
to ensure that these are followed consistently. Current siting guidelines fail to adequately 
define the resource conflicts that are to be avoided. There are no defined requirements to 
identify and avoid environmentally sensitive areas, wildlife areas, and areas used by red- or 
blue-listed species. There are no siting guidelines that specifically take into account important 
recreation and tourism values. The CRIS designations that are presently an important 
underpinning of siting decisions are not based on the best available information on the 
location and relative importance of coastal resource values, and farms have been allowed to 
locate in “no opportunity” CRIS red zones. Finally, as “policy guidelines” the existing siting 
criteria are discretionary, and this has led to inconsistencies in their implementation. Siting 
criteria must be more explicitly defined and policy direction is needed to differentiate which 
criteria must be followed strictly versus those where some discretion is appropriate. 

Although the practices and administrative systems for making siting decisions have improved 
in recent years, the majority of existing farms were sited in the late 1980s and early 1990s 
before many improvements were adopted. A review of existing sites to correct localized 
problems caused by poor original site selection is needed.  

 

II. Referral Systems and Land Use Planning 

Referral of salmon farm site applications to other agencies and interests is used currently by 
MELP as a main means of detecting potential salmon aquaculture siting impacts and 
conflicts. Information provided by referral contacts allows MELP to interpret whether or not 
a particular application should proceed. Given the central role of the referral system in 
making salmon farm siting decisions, it is essential that it should work effectively and 
efficiently. It has been demonstrated through the SAR, however, that there are some 
significant weaknesses both in how the existing referral system is administered and in the 
general ability of referral systems to consider applications in a broad enough context.  

The SAR heard concerns that the MELP referral process is frequently implemented in an 
inconsistent and arbitrary fashion. While the MELP policy identifies a comprehensive list of 
agency, First Nations and interest groups that are sent referrals, historically, comments were 
not uniformly received from all referral contacts, notably First Nations. The lack of 



consistent contact procedures indicates a general weakness in the overall referral-based 
approach to decision-making. The system can operate effectively and efficiently only if all 
appropriate contacts receive a referral, and if the participants supply timely referral 
comments. If this does not happen, then decisions are made in the absence of full 
information.  

A significant weakness in the current referral system is that there is no obligation on MELP 
to act upon the referral comments they receive, or to provide an explanation of how referral 
comments were applied in siting decisions. MELP’s role is to make “on balance” site 
application approval or disallowance decisions, based on a synthesis of all information that is 
assembled throughout the application process. MELP staff have considerable leeway in this 
role—neither the Land Act nor the salmon aquaculture policy that staff follow and apply, 
provide guidance or criteria for making tenuring decisions when there are competing or 
opposing referral comments. Staff must regularly make difficult siting decisions in the face of 
conflicting advice from referral contacts.  

Given this extent of administrative discretion, it might be expected that relatively sophisticated 
notification procedures and decision review and appeal procedures are in place as a check 
and balance on MELP’s discretionary powers. In fact, these procedures do not exist. The 
SAR heard complaints from both industry representatives and interests opposed to salmon 
farming that the MELP referral process and decisions resulting from it are unfair. 
Addressing siting disputes is discussed in Chapter 12. 

Since imposition of the existing moratorium on issuing new salmon farm site tenures, an 
inter-agency committee (known as the Vancouver Island Fish Farm Review Committee)2 has 
been established to deal with salmon farm tenure replacement and aquaculture licensing 
decisions. It is reported that this arrangement of face-to-face interagency communication on 
salmon aquaculture issues is working well. A committee structure of this nature: 

• provides a forum for coordination among key agencies,  

• encourages a greater degree of accountability of MELP land administration staff to be responsive 
to agencies’ comments, 

• encourages the development of expertise in approaching tenure issues,  

• encourages inter-agency consensus-building on tenuring and licensing issues,  

• encourages dispute resolution within the committee, 

• encourages a closer link between government policy on salmon aquaculture and consistent 
application of the policy, and 



• allows for salmon farming applications to be considered in groups, which may improve efficiency 
and timeliness of siting and management decisions and allow agencies to consider applications in a wider 
context, than on a site by site basis. 

For these reasons, it is suggested that an inter-agency committee approach to making salmon 
farm siting and licensing decisions should be continued and formalized, as a replacement to 
conventional referral practices with referrals being sent to those agencies which do not wish 
to participate on the committee. Committees modelled after the existing Vancouver Island 
committee could be setup in other administrative regions with a mandate to decide on 
tenuring and licensing applications. They could meet regularly at pre-set times to consider 
applications in batches. They could also take responsibility for pre-identification of suitable 
salmon farming sites and the subsequent disposition of those sites through a competitive 
process (see below). It will continue to be necessary for statutory decision-makers to fulfill 
their legal decision-making obligations, but the decisions-makers could rely heavily on the 
committee views and consensus. Disagreements among the provincial agencies on the 
committee could be forwarded for resolution to the appropriate regional “Inter-agency 
Management Committee,” comprising more Senior Regional Managers. Disagreements at 
that level could be referred to the appropriate Assistant Deputy Ministers or Deputy Ministers 
for final resolution. 

 

 

 

 

2 Chaired by BC Lands and comprised of representatives from (MELP), Environmental Protection 
Program and Fisheries Program; (MAFF), Licensing, Inspection and Field Services Section; Ministry 
of Small Business, Tourism and Culture (MSBTC); Department of Fisheries and Oceans (DFO); and 
Environment Canada, Environmental Protection Service.



Consultations with First Nations with respect to aboriginal rights are discussed in Chapter 9. Given the broader 
role recommended for First Nations in resource planning and management recommended in Chapter 9, First 
Nation representatives should be invited to join the Fish Farm Review Committee (FFRC) when an application is 
made in the traditionally claimed territory of that First Nation. Data and information on traditional uses are the 
basis for the determination regarding aboriginal rights. This committee will be establishing biophysical resource 
inventory requirements and with First Nation representation on the committee, information collection for First 
Nations consultation could be coordinated with the collection of other data sets. Collection of data to evaluate 
potential fisheries conflicts (including shellfish resources) and sensitive habitat assessment will greatly assist in 
assessing aboriginal rights. 

Local government representatives for the area in which a tenure application is being 
considered should also be invited to the committee as a member, but also to serve as a liaison 
between this committee and the local advisory working committee discussed below (6.0 Public 
Consultation). 

 

 
An additional shortcoming of site-by-site referrals as a primary basis for making salmon farm 
siting decisions is that they tend to restrict proponents’ and agencies’ attention to the 
characteristics of a single site and the immediate vicinity. There is little if any consideration 
given to the merits of the proposal from a regional or sub-regional perspective. When 
focusing at a site-specific level, it is difficult to appreciate the pros and cons of a proposal in 
terms of the relative importance of resources being affected. Bigger picture supply and 
demand relationships cannot be assessed, and it is not easy to consider the cumulative impact 
of multiple developments over time.  

A superior arrangement for making salmon farm siting decisions is to prepare integrated 
coastal zone plans, where the relative capability and suitability of resource values and uses, 
across a region or sub-region, are considered in relation to demand for various resources, 
and where all interested parties have an opportunity for input into the designation of 
appropriate zones for particular purposes, including salmon aquaculture. Once approved, 
land use plans at the regional, sub-regional or local levels express a corporate land use policy 
that provides essential direction to individual siting decisions.



F i g u r e  1 1 .  P r o p o s e d  S a l m o n  A q u a c u l t u r e  R e v i e w  P r o c e s s — T e n u r e  
( L a n d  A c t )



F i g u r e  1 1  s h o w s  t h e  s a l m o n  f a r m  s i t e  a p p l i c a t i o n  p r o c e s s  i n  
r e l a t i o n  t o  t h e  r o l e  o f  t h e   
F F R C  a n d  o t h e r  i n s t i t u t i o n s  f o r  F i r s t  N a t i o n s  p a r t i c i p a t i o n  
i n  s i t i n g  d e c i s i o n s .   
T h e  F F R C  s h o u l d  b e  i n v o l v e d  w i t h  s a l m o n  f a r m  s i t i n g  
d e c i s i o n s ,  a n d  a l s o  s i g n i f i c a n t  m a n a g e m e n t  d e c i s i o n s  s u c h  
a s  t h e  r e v i e w  a n d  a p p r o v a l  o f  o p e r a t i o n a l  p l a n s .  T h e i r  r o l e  
s h o u l d  e x t e n d  t o  d e c i s i o n s  o n  i n i t i a l  a p p l i c a t i o n s ,  
a p p l i c a t i o n s  f o r  t e n u r e  r e p l a c e m e n t  a n d  a p p l i c a t i o n s  f o r  
s u b s t a n t i a l  i n c r e a s e  i n  s i t e  s i z e  ( i . e . ,  e x p a n s i o n s  o f  g r e a t e r  
t h a n  5 0  p e r  c e n t  o f  t h e  t e n u r e  a r e a ) .  

Very little planning of this type has occurred to date for coastal areas in B.C. A few integrated 
management plans have been developed, such as in Barkley Sound on Vancouver Island’s 
west coast, and some local governments have regulated salmon aquaculture uses in their 
jurisdictions through the general land use control powers granted to local governments under 
the provincial Municipal Act. Most recently, two strategic level land use plans (Central Coast 
and Queen Charlotte Land and Resource Management Plans—LRMP) are being initiated, 
and it is expected that these processes will produce some broad management direction for 
areas of the coast that are within the planning study boundaries. The several CRIS plans that 
have been prepared for selected coastal areas cannot be said to be “integrated coastal zone 
management plans,” as they are not based on capability or suitability assessments for salmon 
aquaculture or other uses, and do not provide prescriptive direction on land and resource 
management priorities. 

While existing referral mechanisms provide for a threshold level of integration and multiple 
use of B.C.’s coastal resources, this approach needs to be supplemented with comprehensive 
coastal zone planning. Trends in this direction should be encouraged and expanded. The 
process of planning provides for, and encourages participation by, many levels of government, agencies within 
governments and non-government organizations and individuals. Generally, resource planning recognizes the zoning or land 
use bylaws adopted by local governments. Where a provincial level plan has recognized local government zoning in a plan, it is 
highly unlikely that the Minister of Agriculture, Fisheries and Food would exercise power under the Farm Practices Protection 
Act to vary these bylaws. The planning exercise provides a good mechanism to resolve conflict at a high level. 
 
 
 
 
 
 
 
 
 
 
 
 



 



The preparation of integrated coastal zone plans for all areas of B.C. may be some time away, 
given the cost and time requirements of this type of planning. Also, it is probable that coastal 
zone management plans, at least those at the sub-regional level, will not be so prescriptive 
that particular salmon farm sites are identified as a result of the plans. It may be, however, 
that there are opportunities to introduce measures to realize the benefits of integrated 
planning without going through a full scale planning exercise. A process that focuses on 
salmon farming, but which promotes integrated planning principles, could be adopted. For 
example, suitable salmon farming sites could be pre-selected and then marketed by 
government, as opposed to the reactive assessment of individual siting proposals. This could 
allow for the concurrent consideration of other resource values and demand for those values. 
Opportunities could be provided for input from key agencies, local governments, First 
Nations and interest groups. 

The pre-identification of suitable areas and a call for proposals for sites would allow 
government to assess proposals using a range of criteria. For example, winning proposals 
might be those that demonstrate a commitment to sound environmental management through 
the use of best available technology and management practices, and which provide local 
training and employment opportunities. Since First Nations people are often a large 
component of coastal communities, commitments to these communities could be encouraged 
through this process. Other evaluation criteria could be considered, on a site by site basis, 
such as whether or not the proposal involved a joint venturing arrangement with First 
Nations partners, or a commitment to process the farmed fish to a range of value added 
products in a particular community. This approach would allow government to proactively 
prevent and mitigate siting issues, and at the same time achieve local social or economic 
development objectives as well as achieve fair value for the resource rent. The development of 
sub-regional coastal zone management plans that identify geographic zones that are 
appropriate for salmon farming would complement this approach by providing a focus for the 
pre-identification of specific suitable sites. 

 

 

 

 

 

 

 



 
 
 

III. Siting Criteria 

Province-wide siting guidelines have been used as a primary tool for locating salmon farms. 
The existing guidelines, described in Chapter 3, are designed to prevent conflict and impact, 
mainly through the separation of salmon farming from sensitive or incompatible resources or 
uses. The 



first section of this chapter described how these criteria are deficient in that some of them are 
ambiguous in their intent, there are no guidelines to protect certain resource values, and they 
have been applied inconsistently. 

To respond to these issues, the siting criteria shown in Table 13 are proposed as a 
replacement to the existing salmon farm siting guidelines. They are aimed at two basic 
objectives:  

• to locate salmon farms at sites with intrinsic biophysical capability and socio-cultural suitability, in 
order to prevent or reduce negative impacts and conflicts, and 

• to promote successful production of healthy farmed salmon.  

These siting criteria should be used in areas where there is not a coastal zone management 
plan (or local zoning bylaw) that provides sufficiently detailed siting direction, and in areas 
where government has not already conducted an “interim” planning process to pre-identify 
suitable salmon farming sites as a basis for competitive allocation of those sites. The siting 
criteria proposed in Table 13 would be applied to new tenure sites if the existing moratorium 
on applications is lifted, at least in certain geographic areas of the coast.  



Table 13: Recommended Salmon Farm Siting Criteria 















Whether or not a land use plan is in place, and even if a site proposal meets the proposed siting criteria in Table 
13, a more detailed site-specific assessment of conditions and characteristics in the vicinity of the site should be 
required as a basis for making a final siting decision. The envisioned way that the proposed siting criteria should 
be applied relative to approved land use plans and detailed site assessments is shown in Figure 12. Where sites are 
preselected by government, resource assessment should be done to achieve the siting objectives defined in Table 
13, with assessment costs recovered through resource rent for the site. 

As can be seen from Table 13, a number of the proposed siting criteria specify distances that 
salmon farms must be separated from other resource values, as a strategy for preventing or 
mitigating impact and conflict. These distances are judgements made by the advisors on the 
TAT. There is no definitive scientific evidence to say that these are the precise distances that 
salmon farms should be separated from the identified resource values in order to absolutely 
prevent or mitigate impact and conflict. In the face of this uncertainty, and given the need to 
reduce impact and risk of impact on important resource values and the users of those 
resources, it is proposed that these distance criteria be implemented as strict minimum 
standards, not as discretionary guidelines. In fact, site-specific assessment may suggest that 
greater distance separation is needed in some cases to avoid anticipated negative impacts. It is 
intended that future monitoring and research into the effectiveness of the proposed siting 
criteria in meeting their intended aim, and their effect on the industry, will provide a basis for 
either confirming or adjusting the criteria. 



 
Figure 12. Application of Proposed Siting Criteria 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 





The proposed siting criteria have been formulated on the basis of conventional salmon 
aquaculture net-cage technology. As salmon farming technology and practices change, the 
criteria will require re-evaluation. The siting criteria would require review and change for 
siting of “offshore” technology where navigational hazards associated with siting take on 
greater significance (refer to Chapter 11).   

 

 

 

 

 

 
 

 
 

 
IV. Technical Information Supplied by Applicants 

At present, site applicants are required to supply MELP with certain information on the 
characteristics of the proposed site and the intended use. Agencies consider this and other 
information when adjudicating site tenure and aquaculture license applications. To acquire 
detailed information on site characteristics, applicants typically obtain a six-month 
investigative permit that authorizes them to go onto Crown land to undertake studies of the 
site’s suitability for salmon farming use, and to identify other resource values at and in the 
vicinity of the site.  

Information that the applicant supplies is often quite general. The current salmon 
aquaculture development plan ‘questionnaire’ that accompanies an application for a site 
tenure takes the form of a series of boxes that are checked off by the applicant to indicate the 
presence or absence of particular resource values at or near the proposed site. More specific 
information than that submitted by the applicant is typically needed. Agencies acquire this 
through a variety of sources including referrals, reference to government mapping and 
inventories, field inspections, and public responses to newspaper advertisements of the 
application.  



As indicated earlier, the SAR heard concerns about this existing approach, including 
perceptions of inconsistency, arbitrariness in what information is considered by management 
agencies when making siting and licensing decisions, and slowness in application processing. 

An alternative that management agencies should consider in efforts to address these concerns 
is to require applicants to submit a complete package of information needed by agencies to 
make informed site tenure and licensing decisions.3 Applicants could assemble the 
information from available government inventories and mapping, site surveys, and through 
consultation with local interests. If done properly, this will eventually reduce the current 
bureaucratic practice of referring  
 
 

3 This requirement would not apply where government proactively identified and marketed salmon 
farm sites following an “interim” planning process  see Section II above.



site tenure applications to a spectrum of other interests as a main basis for adjudication decisions, especially if an 
inter-agency FFRC forum is used to make siting decisions.  

From government’s perspective, the submission of a detailed site assessment by the applicant 
would mean that the costs of collecting site information through referrals, field inspections 
and public advertisement would be transferred substantially to the applicant (“user pay” 
principle, other than government’s auditing costs). There are precedents for this approach. 
For example, development proponents that are subject to the provincial EAA bear all costs of 
collecting information that is needed by government to make a development approval or 
rejection decision.  

This arrangement could also allow for greater consistency in policy implementation, provided 
that proponents are given clear direction on the type and quality of information that is 
expected to be submitted, and access to government information sources such as coastal 
resource data that is housed in the corporate Coastal Information and Inventory System 
(CIIS). The local working committees should develop the type and level of site assessment 
data required in consultation with First Nations, governments and other interested agencies. 

Guidelines are needed to describe what is required in a site application. Some of the 
information contained in an application could include: 

 • a description of the proposed farm, providing details on the specific tenure requested, including a 
sketch of the site and proposed development plan, 

 • an explanation of the range of operational use for the site and general description of the 
configuration of the infrastructure at the site, 

 • a description of the biophysical characteristics of the site, as well as current and bathymetric 
conditions (data of this type should be provided for an area some distance beyond the edge of the tenure 
applied for, as agreed to by the regional lands manager, to provide appropriate contextual information, 

 • an explanation of how the siting criteria outlined in Table 13 would be met by the proposal, and  

 • a general description of the workforce and onshore infrastructure and service needs of the project.  

From the applicant’s perspective, although there would be costs associated with information 
collection, this approach would allow for improved control on the timing of application 
processing. The applicant would not be held-up waiting for government to assemble and 
evaluate the necessary information. This could be a considerable advantage in today’s climate 
where administrative resources in provincial offices are substantially reduced compared to 
past levels. 

 



V. Government Inventories and Mapping 

Inventories and maps of natural resource values and human uses of natural resources are essential for:  
• integrated coastal zone planning (and interim processes which may approximate such planning), and 

• the informed consideration of individual salmon farm site applications. 

The benefits of good inventory and mapping information are many. It enables salmon farm 
proponents and resource managers to anticipate and prevent adverse impacts. With sound 
knowledge of the location and relative importance of resources and resource uses, a siting 
proposal may be confidently approved because it is known to be at a site that is generally 
suitable for the intended use, or it may be disallowed because it will cause known impacts or 
conflicts. Good inventory and mapping contributes to integrated/multiple use management of 
coastal resources because decisions can be made with greater precision—the location, 
quantity and quality of resources and human uses are objectively known, and environmental 
tolerances and thresholds are better understood. Good inventory information also enables 
improved equity and fairness in decision-making because greater consistency in decision-
making is ensured and a more objective basis for decision-making is established. Finally, 
although it is expensive for governments to collect, map and maintain resource inventory 
systems, there are cost-savings to both coastal users and government as a result of more 
expeditious decision-making, and through decision-making that does not lead to controversial 
and costly impacts and conflicts after the fact. 

In recent years, government has responded to the need for more comprehensive and accurate 
biophysical and socio-cultural inventories. Substantial investments have been made in the 
provincial Terrain Resource Inventory Mapping (TRIM) base mapping program, the 
Resource Inventory Committee (RIC) program to establish consistent inventory and mapping 
standards, and the Corporate Resource Inventory Initiative (CRII) program to actually 
assemble and map various resource themes in specific geographic locations. Most recently, 
the CIIS has emerged as the province’s single, integrated data set for coastal resource 
information. It includes information for substantial areas of B.C.’s coastline on biophysical 
values such as fish and wildlife habitat, and socio-cultural information such as significant 
use areas and sites with special designations. This information base should prove to be 
immensely important in future efforts to plan and manage B.C.’s coastal zone, including the 
resolution of salmon aquaculture siting issues. Given the many potential uses and benefits of 
such information, ongoing inventory, mapping and system development initiatives at the 
provincial and federal levels should be strongly supported in both the short and long term. 

A particular application of the emerging CIIS system in contributing to the prevention of 
salmon farm siting conflicts would be the preparation of salmon aquaculture suitability 
mapping for B.C.’s coastline, where geographic areas are ranked according to their relative 
potential for salmon aquaculture use. Biophysical and social factors could be considered in 
preparing the mapping, which would be valuable for advising salmon aquaculture proponents 



on which coastal locations have the highest intrinsic suitability for salmon aquaculture, and 
as an important information input into coastal zone planning and “interim” planning 
processes.   
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

VI. Public Consultation 

At present, opportunities for public input into salmon farm siting decisions are relatively 
limited. Salmon farm applicants are required to run an advertisement in local newspapers 
indicating their intent to apply for a disposition of Crown land and inviting interested parties 
to submit comments to MELP. A few organizations, such as the CBCYC and the British 
Columbia Wildlife Federation (BCWF), are standard referral contacts, and have the 
opportunity to submit written comments on siting proposals for consideration. 

Wherever land use plans are in place that contain direction on salmon farm siting, the 
planning process itself will have included some degree of opportunity for public input into 
plan development, but this opportunity is not related to specific salmon farm siting proposals. 
CRIS maps were built largely through coastal user groups plotting their ‘valued resources’ 
onto maps, but again that opportunity was unconnected to any specific siting proposal. 

Previous recommendations in this chapter should enhance opportunities for public 
participation in salmon farm siting. However, an option that government should consider in 
expanding opportunities for direct public participation in siting decisions is to establish local 
advisory “working committees.” The committees should comprise a balanced cross section of 
local interests in salmon farm siting issues, local government, recreational, tourism, 
environmental, salmon farming and other business interests. First Nations, as members of the 
local communities where salmon farming takes place, should be invited to sit on these 
committees, but this mechanism would not replace membership on the FFRC or consultative 
tools for purposes of assessing aboriginal rights. First Nations consultation and salmon farm 
siting questions are considered further in Chapter 9. The working committees should have a 



mandate to provide input on salmon farm siting issues as well as to advise on salmon 
aquaculture licensing aspects such as the development of salmon farm management plans. 
The working committees should establish their rules of operation and determine a process to 
deal with public comment on an application. 

To ensure that these committees operate cost-effectively, it would make sense to tie in with 
existing local committees that are already involved in other land or resource 
planning/management activities. For example, an existing LRMP Table sub-committee, Local 
Round Table, Community Resource Board, or Advisory Planning Commission might provide 
an effective forum for obtaining public comment on salmon aquaculture siting and 
management issues. 

 

 

 

 

 

 

 

 

 
 

 

VII. Remediation at Existing Problem Sites 

As stated previously, a number of existing salmon farm sites were approved under former 
siting practices that were less rigorous than present (and proposed) measures for anticipating 
and preventing negative impacts and conflicts. Some farms were located in the absence of 
information on resource impacts and without sufficient consultation. Most were located prior 
to government’s adoption of its “Crown Land Activities Policy,” the memorandum of 
agreement with the KTFC and the establishment of the Central Region Board (all of which 
ensure a consideration of the question of aboriginal rights and potential infringement (see 
Chapter 9). The result is that some existing farms are causing undesirable impacts and 



conflicts, due largely to inappropriate site selection. For example, some salmon farms are 
known to be located at relatively poorly flushed sites where farm sedimentation is negatively 
impacting the benthic community beneath the net-cages. 

A review of existing salmon farm sites is needed to assess the degree of negative impacts and 
to identify the specific source of those impacts. Where it is determined that significant 
problems are occurring, a remediation plan should be developed. The plan might contain a 
variety of provisions, including measures to revise production levels, amend husbandry 
practices, incorporate different technology, or potentially relocate a farm to a more suitable 
location. To facilitate this, agencies (MAFF, MELP, DFO) should cooperatively establish a 
priority listing of farms to be assessed, taking into account past performance at the site, 
available site monitoring information, First Nations concerns, the amount of time remaining 
in the site tenure agreement, and agencies’ capacities to perform the assessment. This is also 
discussed as a waste discharge issue in Chapter 7. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



V I I I .  S I T I N G  S A L M O N  A Q U A C U L T U R E  F A C I L I T I E S  I N  
F R E S H W A T E R  L A K E S  

Freshwater aquaculture facilities include land-based hatcheries and juvenile-rearing lake 
net-cages. Hatcheries utilize ground or surface water to hatch eggs and rear juvenile salmon 
in tanks to various stages of development. Hatchery effluent is discharged into moving water 
or wetlands. Lake-cage operations offer a cost-effective alternative to rearing juvenile salmon 
in hatcheries. Fry and juvenile salmon are moved to lake net-cages early in their development 
and are raised there until they reach the smolt stage and can be transferred to marine net-
cages. Similar to marine net-cages, freshwater farms discharge effluent directly into the lake 
in which they are situated. 

Wastes from hatchery operations are regulated by MELP under the authority of the Land-
Based Fin Fish Waste Regulation under the Waste Management Act. It requires the owner 
to submit a water quality report before the facility is built that assesses the potential effects of 
the proposed waste discharges. The regulation also sets standards for the quality of effluent 
discharged from the facility. Waste discharge permits are also issued by MELP, but 
hatcheries may be exempt from this requirement if they comply with the conditions of the 
Land-Based Fin Fish Waste Regulation. 

Hatcheries supplying the aquaculture industry must be licensed under the Fisheries Act. 
Those diverting surface water will require a water licence and those on provincial land 
extracting groundwater from a well at a rate greater that 75 l/s will require a project approval 
certificate for the extraction. 

For the most part, freshwater net-cage operations are affected by the same regulatory 
framework as marine facilities. However, the requirements for siting freshwater farms are 
somewhat different. Individual lakes are assessed by MELP before net-cage operations are 
developed. The current criterion for approval of a facility in a lake is that the lake be low in 
nutrients and productivity, or “oligotrophic.” Under this criterion five lakes have been 
approved for salmon farming. Two of these, Georgie and Lois Lakes on Vancouver Island, 
have active operations. 

The issues associated with land-based hatcheries and freshwater net-cages are similar to 
those discussed for marine systems, however, the effects of certain aspects of salmon farming, 
namely waste discharges and escaped farm salmon, may be more significant in freshwater. 
The TAT concluded that due to the relatively closed nature of freshwater lakes, and the 
potential for escaped fish to outnumber indigenous populations, the likelihood that escaped 
farm salmon may adversely affect land-locked indigenous fish populations and successfully 
colonize is greater than for escapes from marine net-cages. Escapes from hatcheries has been 
raised as a concern, especially with respect to Atlantic salmon, but there is no evidence of 
survival (long-term) of any escapes in freshwater streams or rivers. 



Similarly, the effects of waste discharges in lake systems are different from marine systems in 
magnitude and character because of the different physical characteristics and more isolated 
nature of freshwater lakes. For instance, the ability of a lake to assimilate wastes is much 
different than that of the ocean. Most coastal lakes in B.C. are oligotrophic, so that even 
minor inputs of phosphorus and/or nitrogen can cause significant impacts, potentially 
causing eutrophication. While freshwater systems are impacted by all of the various effects of 
waste discharges described for ocean systems, the TAT determined that they are particularly 
vulnerable to water column eutrophication resulting from increased nutrient (nitrogen and 
phosphorus) levels.  



Although increased productivity has been identified as a potential effect of freshwater 
aquaculture development, it is not necessarily always a negative effect. Depending upon the 
circumstances, increased nutrification in oligotrophic or low productivity freshwater lakes 
can stimulate increased productivity, to the point of enhancing recreational or commercial 
fisheries. Government’s role is to determine whether increased productivity would have a 
positive or negative influence on a particular lake and to assess the potential impact that 
escaped farm salmon might have on indigenous fish populations. Before any aquaculture 
development is approved, guidelines for making these lake-by-lake evaluations are needed to 
ensure that a consistent and thorough approach is followed in lake risk assessment. Draft 
guidelines are already in place. These need to be finalized and confirmed in policy as the 
basis for making decisions on salmon aquaculture facilities in freshwater lakes. 

 
 

 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 



C H A P T E R  5 .  E S C A P E D  F A R M  S A L M O N 1  

As outlined in Chapter 2, commercial salmon farming in B.C. has several distinct operational 
stages, including egg incubation and hatching, initial rearing of young salmon in freshwater, 
and final grow-out in marine net-cages. At each of these stages, salmon may escape into the 
freshwater or marine environment. During 1994–1995, the reported annual escape was 
61,996 farm salmon (57,846 Atlantic, 3,650 chinook, 500 coho). 

The factors contributing to escaped farm fish include: deficient farm operations, weather 
(e.g., storm damage to net pens), predators, accidents (e.g., inadvertent release during 
transport), and vandalism. Overall, weather has been the most significant contributor to fish 
escapes. However, over time, the relative importance of weather has been declining and the 
primary factors contributing to farm salmon escapes in recent years have been farm 
operations and predation. 

Historical changes in reported escape numbers indicate two distinct trends. First, the total 
numbers reported annually have declined from an average of approximately 185,000 fish per 
year between 1989 and 1991 to an average of approximately 27,300 fish per year during 1992 
–1996. Second, the species composition of escapes has changed significantly. While the 
overwhelming majority (99 per cent) of escapes during 1989–1991 were chinook salmon, by 
1992–1996 most (65 per cent) were Atlantics. This reflects the steadily increasing proportion 
of overall production represented by Atlantic salmon. 

The reported number of escaped farm salmon represents a minimum number. While salmon 
farmers are required to report fish escapes, typically only those large enough to be deemed of 
economic importance are actually reported. The numbers of farm salmon getting into the wild 
as a result of smaller escapes or “leakage”, that often go unnoticed and/or unreported, are 
difficult to estimate. However, the TAT noted that the number of escaped salmon resulting 
from chronic leakage could be equal to the number that are actually reported, thus potentially 
doubling the total number of escapes. An additional source of escaped Atlantic salmon is the 
commercial salmon farms in Washington State. Escaped Atlantics from those farms are 
undoubtedly entering and spending significant time in B.C. waters. 

Salmon farmers are concerned about escaped farm fish. They have an economic incentive to 
keep their stock in the net-cages. This has led to techniques/operating practices designed to 
address the various underlying causes of escapes. For example, devices such as ADDs and 
predator nets are used to try and minimize predation and, hence, prevent escapes caused by 
predator damage to nets (refer to Chapter 8 for further details). Similarly, improved siting and 
farm design have enabled farms to reduce escapes resulting from damaged net-cages caused 
by storms. 

Although it is in the best interests of salmon farmers to minimize or prevent escapes, and it 
appears that the trend is towards fewer escapes, many farm salmon still get out into the wild. 



As a result, there are serious concerns relating to the potential negative effects of large 
numbers of escaped farm salmon on B.C.’s coastal resources. This has led to specific policies 
and regulations that form part of the existing aquaculture management framework. 

 
 



I .  E X I S T I N G  M E A S U R E S  T O  P R E V E N T / M I T I G A T E  E S C A P E  
E V E N T S  

Provincial controls of escaped farm salmon are outlined in the provincial Aquaculture 
Regulation, and the federal controls in the Fishery (General) Regulations adopted under the 
federal Fisheries Act. The provincial requirements are tied to the aquaculture licence, which 
is necessary for all commercial aquaculture operations. Non-compliance with the 
aquaculture licence can result in the licence being suspended, revoked or not re-issued. 

A. Escape Prohibition/Prevention 

The provincial Aquaculture Regulation is administered by MAFF. It specifically prohibits the 
release of fish from a salmon aquaculture facility unless the release is authorized by the 
aquaculture licence. It also requires a licence holder to take “reasonable precautions” to 
prevent accidental escape of farm fish, including the period of transportation from one 
facility to another. Failure to comply with the regulation is punishable as an offence under 
the Fisheries Act. The federal Fishery (General) Regulations prohibit the release of live fish 
to any fish habitat, unless the release is authorized under a licence issued by the Minister of 
Fisheries and Oceans. However, this is aimed at addressing the intentional release of fish 
rather than the unintentional escape of farm fish. In practice, aside from salmon farmers’ 
self-interest in preventing escapes, the provincial Aquaculture Regulation and the 
aquaculture licence are the primary management tools for the prevention of escapes. 

B. Requirement to Report Escapes 

Both MAFF and DFO require a salmon farm operator to report escape events, each from 
their jurisdictional perspectives. Under the Aquaculture Regulation, an aquaculture licence-
holder is required to report any escape or evidence suggesting an escape to the provincial 
Aquaculture Manager, either verbally within 24 hours of discovery or in writing within one 
week of the discovery if requested by the Aquaculture Manager. Similarly, the Fishery 
(General) Regulations authorize DFO to require notification of any escape of farm salmon, 
first orally and then in writing. The written report must contain information regarding the 
location, the species and strain of fish, the cause of the accidental escape, the previous 
freshwater location of the fish, the size of the fish, and details of any medications being 
administered to the fish. 

C. Escape Recovery 

There are both federal and provincial requirements regarding the recovery of escaped farm 
salmon. The federal Fisheries (General) Regulations require that a special permit be 
obtained from DFO prior to attempting to recapture escaped farm salmon. The purpose of 
this is to ensure that efforts to recapture escaped farm fish do not negatively affect wild 



populations. The provincial Aquaculture Regulation requires that an aquaculture licence-
holder submit a written report to the Aquaculture Manager within one week of any recapture 
attempt. 

D. Escape Monitoring 

Other than reporting escape events, there is no requirement under federal or provincial 
legislation for an aquaculture licence-holder to monitor a farm’s escaped fish. The only 
monitoring initiative relating to escapes is the Atlantic Salmon Watch (ASW). The ASW was 
established in 1991 and is jointly managed by MAFF and DFO. Its purpose is to monitor 
commercial and sport catches and observations of Atlantic salmon to help determine 
abundance and distribution of Atlantic salmon in the wild. 

E. Salmon Farm Siting  

MELP’s Aquaculture Policy outlines a series of salmon farm siting guidelines designed to 
reduce conflicts with coastal resources and coastal resource users. This includes a guideline 
for a 1 km buffer between salmon farms and the mouths of salmonid-bearing streams (refer 
to Chapter 4 for further details). This avoidance is designed to reduce the potential negative 
effects of escaped farm salmon on wild stocks. 

 

II. Assessment of Existing Measures to Prevent and Mitigate  
    Potential Negative Effects Resulting from Escape Events 

Although there are federal and provincial measures designed to prevent escapes and to 
address the potential negative effects resulting from the escapes that do occur, concerns 
persist. These concerns are particularly focused on the potential negative effects on native 
salmonids (Pacific salmon, steelhead, cutthroat trout, etc.) and their spawning and rearing 
areas. Concerns about the potential effects of escaped farm salmon can be divided into three 
groups: those related specifically to farmed Atlantic salmon; those related exclusively to 
farmed Pacific salmon species; and, those related to all farmed salmon species (see Table 14). 

 
Table 14. Concerns Related to Escaped Farm Salmon  
 
Concerns with farming  Concerns with farming native Concerns with farming any 
Atlantic salmon Pacific species salmon species 
Genetic Impacts Genetic Impacts Ecological Impacts 
• hybridization—resulting from  • interbreeding—between wild • predation—on wild salmon by 
 breeding between farm Atlantic   and farm Pacific salmon, resulting  escaped farm salmon 
 salmon and wild Pacific salmon   in dilution or alteration of the • competition—for resources 
 or trout  gene pool that leaves the wild  between escaped and wild salmon 



Ecological Impacts   stock less competitive • disease transmission—from farmed 
• colonization—of Atlantic salmon     to wild salmon (refer to Chapter 6)  
 in B.C. coastal waters and  
 associated impacts on wild  
 populations 

 

A. Ecological Impacts 

The salmon farming industry in B.C. gradually shifted from farming Pacific salmon species 
(chinook and coho) almost exclusively to farming predominantly Atlantic salmon. This shift 
towards Atlantics occurred for economic reasons. Atlantic salmon are found to be better 
suited to farm conditions, primarily, in that they grow faster and can tolerate higher stocking 
densities than Pacific species. Thus, they are more profitable to raise. Both the federal and 
provincial governments have approved of the farming of Atlantic salmon in B.C. by allowing 
the importation of Atlantic salmon eggs into the province and through the approval of 
aquaculture development plans, which must name the species being farmed. 

The issue of farming Atlantic salmon in B.C.’s coastal waters is of significant concern for 
many people. Atlantic salmon are an introduced or “exotic” species in B.C. and some people 
view the introduction of any exotic species as wrong in principle. They point to the unforeseen 
ecological and economic problems resulting from introductions of other exotic species 
throughout the world to illustrate the potential for significant negative impacts. The review 
heard the suggestion that land-based or closed-containment culture was the only acceptable 
way to reduce risks to wild salmon and to prevent other potential negative externalities from 
farming Atlantics. 

There is a detailed history of intentional human-induced introductions of Atlantic salmon 
throughout the world. However, with the exception of the Faeroe Isles in the northeastern 
Atlantic, none of these attempted introductions has ever succeeded in achieving a self-
sustaining anadromous population of Atlantic salmon outside of their endemic range. The 
TAT concluded that in B.C., reproductive colonization by Atlantic salmon is improbable but 
not impossible. With continuously high levels of escapes, and low numbers of wild stocks, the 
potential for successful colonization could increase. However, even if Atlantics were to 
reproductively colonize in particular waterbodies, it would likely be possible to target that 
particular stock for eradication, if that action was considered appropriate. 

Even if Atlantic salmon never successfully colonize in B.C., there are concerns that the mere 
presence of escaped farm salmon in the ocean and fresh water environments will result in 
significant impacts to native Pacific stocks. People have asserted that escaped farm salmon 
will represent serious competition to wild salmon for food and other resources. As well, 
predation on wild stocks by salmon escaping from farms has been raised as a concern. The 
conclusions of the TAT, however, found that, in terms of both predation and competition, 



current levels of escaped farm salmon offer no significant threat to wild stocks. At higher 
levels of escapes, there may be some localized increases in competition in the immediate 
vicinity of farm sites. These effects, however, would likely be temporary, and would decline as 
the escaped fish dispersed over a broader area. 

B. Genetic Impacts 

Public concerns about potential genetic impacts of escaped farm salmon on native Pacific 
stocks through hybridization and interbreeding have also been raised. The TAT found the 
potential for hybridization between escaped Atlantic salmon and wild Pacific salmonid species 
to be extremely low. However, the risk of genetic damage due to interbreeding between 
escaped Pacific salmon and wild stocks is potentially high if consistently large numbers of 
escapes occur and successful interbreeding occurs over several years. This risk, however, 
must be viewed within the context of past enhancement efforts where many millions of 
salmon of different genetic backgrounds were intentionally mixed, with little regard to the 
potential long-term risks from interbreeding. 

The SAR also heard serious concerns regarding the potential commercial farming of 
transgenic salmon. A transgenic salmon has had its genetic composition altered, usually 
through the injection of DNA from other salmon, other species, or combinations of the two. 
The purpose of transgenic research is to try and produce favourable altered characteristics in 
the transgenic fish (e.g., increased growth rate, or improved disease resistance). It is not 
known whether these favourable attributes could allow escaped transgenic salmon to 
successfully out-compete wild populations for resources. 

Because of the uncertainty regarding how these genetically altered fish would behave in the 
wild, the current DFO policy is to maintain both physical and biological (reproductive) 
containment of transgenic organisms. There has been ongoing research into the development 
of transgenic salmon in B.C., but this has been done under close supervision in closed-
containment, land-based facilities. 

Currently, there are no transgenic salmon being farmed commercially in B.C., nor has there 
been any interest expressed for doing so. This is primarily related to the negative public 
perception of transgenics, and the potential for this to affect all farmed salmon sales. In view 
of the uncertain potential risks, and the serious public concern that has been expressed, it is 
recommended that the farming of transgenics continue to be prohibited in marine net-cage 
systems. 

Overall, at current levels of escapes, the risk of adverse effects from escaped farm salmon on 
wild stocks appears to be low. A great deal of public concern has been expressed with regard 
to the potential adverse effects of farming Atlantic salmon, an exotic species. The TAT 
concluded that the potential for adverse effects is associated more with farmed Pacific species 



than with Atlantics. The risk is considered higher where a farm raising a Pacific species is 
located near a body of water with an important or vulnerable native stock. In these situations, 
there is an increased likelihood that due to proximity alone, escaped Pacifics might enter the 
stream and interbreed or exclude wild salmon from feed or habitat. For this reason, it is 
important to avoid locating farms raising Pacific species near sensitive wild streams. In these 
circumstances, it may mean siting farms beyond the 1 km siting guideline (see Chapter 4). 

The conclusion of the SAR is that there is no demonstrable basis at this time for 
discontinuing the culture of Atlantic salmon in B.C. Arguments to do so are based primarily 
on “principled viewpoints,” given the experiences of other species introductions in the world 
where the introduced species was able to competitively exploit an ecological niche. This 
probability does not appear likely in B.C. given that native salmonids already occupy that 
niche, and also given the evidence that prior intentional Atlantic introductions here and 
elsewhere have failed. 

Moreover, the economic impacts on the current B.C. salmon aquaculture industry of a policy 
decision to ban Atlantic culture in the marine environment would be considerable, potentially 
rendering the industry uncompetitive. Since land-based technology for rearing Atlantic 
salmon to full grow-out is not yet considered economic (see Chapter 11), farmers would be 
induced to farm Pacifics, where the ecological risks of escapes are of greater concern.   

 

 

 

 

 

 

 

 

 



As discussed above, the TAT concluded that overall, the risk of adverse effects to the province from current levels 
of escaped salmon is low. However, the TAT also pointed out that continued or higher levels of escapes would 
increase the risk of impacts in some locations. Moreover, there is a certain level of uncertainty regarding both the 
potential and the significance of adverse effects. Thus, maintaining vigilance over the potential effects of escaped 
farm salmon is justified by the need to reduce risk in the face of this uncertainty. 

Although the overall numbers of escapes have decreased over time, existing measures to 
prevent escapes have clearly not been adequate. The existing requirement of the aquaculture 
licence to take “reasonable precautions” to prevent escapes is difficult to enforce, and to date 
there has been limited follow-up or verification of escape events by government agencies. In 
practice, the requirement to report escape events is most often only complied with for what 
farmers consider to be economically significant losses. The management system for 
addressing escapes has little or no enforcement, and no incentives/disincentives to prevent 
escapes other than the economic incentive for farmers to avoid the loss of stock. In total, there 
have been over one million reported farm salmon escapes into the wild from B.C. farms. The 
economic self-interest of salmon farm operators and existing management regulations and 
policies regarding escapes are not sufficiently effective in addressing this issue. 

There was general agreement among all participants in the SAR that the prevention of 
escapes is a worthwhile goal. All of the concerns described previously in this section relate to 
the potential effects of farm salmon in the wild after they have escaped. Escape prevention 
should be the main regulatory thrust. Ultimately, the goal of management agencies should be 
zero escapes.  

An effective mechanism to achieve this is by including escape prevention measures in the 
farm’s management plan and establishing a threshold escape number that, when exceeded, 
triggers a review of the management plan and requires that any remedial measures identified 
by the review be implemented. The threshold number should be set as a percentage of the 
total number of fish stocked into the farm. Recognizing that the ultimate goal is zero escapes, 
it is suggested that the threshold should be initially set at 3 per cent of total fish stocked and 
move to zero as quickly as possible, but no later than five years. This threshold number 
should be treated as a starting point and should be regularly reviewed by managing agencies 
and reduced as technological and managerial improvements are made.  

Implementing these measures will ensure that farmers act proactively by including escape 
prevention measures in the farm development plan. It will also allow regulatory agencies to 
provide advice on which technologies and husbandry practices are most effective for ensuring 
escape prevention. It will also provide a tool to help ensure that these same technologies and 
husbandry practices are implemented. 

 



 
The effectiveness of the recommendation outlined above is dependent upon an accurate and 
up-to-date inventory system. Improvements in escape prevention are dependent upon knowing 
where and why losses are occurring. In order to determine if threshold numbers of escapes 
have been reached, both farmers and government auditors need to have an effective means of 
determining how many fish are being lost due to chronic leakage and/or escape events. To be 
accurate, the tracking system also needs to be able to separate losses due to disease and 
predation. Thus, this type of inventory would also be a crucial tool for ensuring the 
effectiveness of recommendations regarding fish health, and interactions with aquatic 
mammals (refer to Chapters 6 and 8 for more detailed information). 

A computerized inventory tracking system has been developed and is in use on a number of 
commercial salmon farms in B.C. This system can track salmon stock from the hatchery 
through to processing and identify and separate key information, including: losses due to 
predation (various types), losses to disease (various types), losses to escape events, and 
unexplained losses (chronic leakage). This system should be used as a model for 
implementation throughout the entire industry. This will require up-front investment from 
farm owners for implementation. In order to ensure effectiveness and consistency, government also has a role 
to play in further developing the appropriate inventory system protocols. Establishing a standardized, computer-based system to be 
used industry-wide would ensure consistency and make review and auditing easier and more effective. 

It should be recognized that even with this inventory system in place, there will remain a 
certain number of fish that go unaccounted. However, this does not diminish the need for this 
type of tracking system, it simply points to the need for further refinement over time as the 
body of information is developed. The accuracy of the information recorded is crucial to its 
effectiveness, as is the ability to determine if threshold numbers have been reached and to 
identify operating procedural or technological problems. In order to ensure this accuracy, 
farm operators found to be misreporting information should be penalized through fines.  

Reports based on the information found in the inventory tracking system should be submitted 
on a regular basis. Tying this to the farm’s production cycle would likely be appropriate. The 
inventory system itself should also be open to government inspection and audit at any time. In 
order to address the principle of transparency, access to data from the inventory tracking 
system reports should be made available to the interested public and presented in a way that 
addresses the proprietary nature of some of the information. 

 

 

 



 

 

 

 

 

 

 
 

The above recommendations will reduce the potential for farmed salmon to enter the open 
marine environment, thus preventing adverse effects. However, the possibility of escapes, 
either through individual escape ‘events’ or through ongoing ‘leakage’ cannot be ruled out. 
The potential for farmed salmon escapes will always exist so long as fish are being reared in 
an aquatic environment. This suggests that contingency measures are needed to mitigate risks 
associated with inevitable farmed salmon escapes, even though they should become limited in 
number. The SAR considered a range of measures, including: 

• requirement for salmon farmers to recapture escaped fish, 

• requirement for salmon farmers to rear non-reproductive or all-female Atlantic stock only, 

• requirement for salmon farmers to develop certain broodstock programs that minimize risks of 
genetic dilution of wild Pacific salmon, 

• increases in the level of active monitoring of escapes, including physically or genetically marking 
Pacific salmon to enable assessments of the extent of any genetic introgression, and 

• research into salmon imprinting using artificial chemical cues that, if implemented, would cause 
escaped salmon to be attracted to specific locations for easier recovery. 

Since the proposed strategy is to place priority emphasis on escape prevention as the principal 
basis for reducing environmental risks of escaped farm salmon, and because the TAT 
concluded that the risks associated with escapes are relatively low in the first place, and given 
the cost implications of developing and implementing various risk mitigation strategies, the 
appropriate approach is to focus on remedial action to address significant escape events. 
Salmon farmers should be required to develop escape recovery plans which would be invoked 
when escapes exceed a specified numerical level. The specified number should be developed 



by government, in consultation with industry, taking into account feasibility and logistical 
considerations. 

The successful development and implementation of escape recovery plans is dependent upon 
the cooperation and support of the DFO. Due to their mandate under the Fisheries Act to 
regulate Canada’s fisheries, any attempts at escaped fish recovery would require their 
approval. Recognizing this mandate, salmon farmers and the provincial government need to 
work cooperatively with DFO to develop a process whereby conditional permits for attempts at 
escape recovery would be issued by DFO. These conditional permits would allow farmers to 
implement their escape recovery plan when the appropriate conditions are triggered without 
reapplying for DFO approval.  

The effective recovery of escaped salmon will also require an ability to react quickly and 
efficiently. This will be compromised if salmon farmers are forced to spend time trying to 
locate a boat and crew that are willing and capable of escape recovery and are available with 
relatively no notice. In order to address this issue, this report recommends that a regional 
approach is used. In this respect, salmon farmers and government would develop regional 
“recovery teams” that would be established and available on-call under any circumstances for 
all of the salmon farms in a designated region. As discussed in Chapter 9, local people, 
especially First Nations, could provide a valuable resource to these teams. Again, since DFO, 
as the lead agency in fisheries management, will be required to issue catch licences to 
authorize these recovery teams, the participation by DFO in the development of these regional 
strategies will be crucial. 

To facilitate the development of effective escape recovery plans, government should document 
appropriate escape prevention technologies and procedures as a reference guide for use by 
farmers when preparing their individual escape recovery plans. The escape recovery plans, 
linked to the numerical escape standard, should constitute part of the salmon aquaculture 
licence, thus ensuring their enforceability. 

In addition to the requirement for an escape threshold standard and recovery plans, an 
appropriate and cost-effective measure for mitigating risks associated with escaped salmon is 
to maintain a minimum level of monitoring. To this end, the Atlantic Salmon Watch program 
should be maintained, with a focus on specific streams known to have Atlantic salmon and a 
determination of whether the fish can successfully spawn. This will provide information that 
enables agencies to adjust management requirements respecting escape prevention and 
mitigation measures. 

C. Further Risk Reduction 

The recommended management for escapes, as outlined above, will significantly reduce, but 
not eliminate, the risks associated with escapes. The remaining risk will not be enough to 



require the implementation of severe post-escape mitigation measures. However, the 
uncertainty that remains justifies the need for focused research, subject to a determination of 
research priorities, that looks 



at means to further reduce risks associated with escaped farm salmon. Specifically, the 
following research should be further pursued: 

• development of a domesticated farm stock that, even if escaped, poses a minimal genetic risk to wild 
salmon, and 

• development of all-female or non-reproductive Atlantic salmon (results after one year of further 
research should be used to determine whether farming only all-female or non-reproductive Atlantic salmon 
should be a requirement and to estimate the time frame to implement). 

These risk mitigation measures should be adopted, pending determination of their cost 
effectiveness through research initiatives (refer to Chapter 10 for further discussion). 

In addition to actively engaging in its own research and monitoring efforts, government 
should commit to maintaining an ongoing review of other relevant research being conducted 
both in B.C. and other jurisdictions. Of specific interest should be research that investigates 
the behaviour and ecology of escaped farm salmon in the wild and, more particularly, their 
potential for successful spawning and impacts on other fish species. Two extensive research 
proposals are expected to proceed over the next year.2 Also the Directorate for Nature 
Management in Norway is developing a research program based on tagging a percentage of 
farmed fish. It is expected that this program will be operational in two to three years and 
should be monitored for its potential usefulness and application in B.C.  

Managing agencies generally are aware of ongoing research, but specific agency personnel 
should be designated to review new relevant research and regularly report on how the results 
of this research may be used to improve the management of salmon farming in B.C. 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 



C H A P T E R  6 .  F A R M  A N D  W I L D  F I S H  H E A L T H  

I. Existing Measures Used to Manage Fish Health 

The following sections describe the mechanisms that are currently in effect in B.C. for 
managing fish health issues in relation to salmon aquaculture.1 

A. Transfer of Live Fish and Importation of Fertilized Fish Eggs and Milt 

Salmon farming operations frequently need to transport live fish within the province. For 
example, smolts must be transfered from the hatchery or lake-rearing facilities to marine 
grow-out sites. Farmers may also import fertilized fish eggs, and under certain conditions 
milt, from outside the province to assist in developing broodstocks or for research purposes. 
Concerns respecting fish health and the movement of live fish, fertilized eggs or milt relate to 
the possibility of transferring or importing an “exotic” disease or disease-causing agent. New 
disease agents have the potential, although with a low level of risk, of causing significant 
adverse effects on the health of wild fish stocks and other indigenous marine species due to a 
lack of a previous exposure and resistance to the new agents. 

The Federal-Provincial Fish Transplant Committee, operating under a MOU between the 
DFO, MELP and MAFF, is authorized to consider requests for transferring live salmon 
within, or importing fertilized salmon eggs or milt into, B.C. The committee makes 
recommendations to fisheries management agencies of both governments on granting import 
and transfer permits and licences. Their recommendations must consider minimizing the risk 
of potential disease effects on fish that can result from the import or transfer event. Recent 
revisions to the risk assessment guide and requirements used by the committee to adjudicate 
the applications have looked at bringing them in line with the revisions to the federal Fish 
Health Protection Regulations (see below) and on par with the International Council for the 
Exploration of the Seas (ICES) code of practice respecting fish introductions and transfers. 
Such requirements as advocated by ICES may include a more comprehensive assessment of 
the risks by consideration of the necessity of the importation, the anticipated adverse effects 
and efforts on the part of the proponent of preventing adverse effects. This information may 
be considered by the Fish Transplant Committee, but it is currently not mandated that the 
information be included in all applications. 

B. Transfer of Live Fish 

For non-tidal waters, the transfer of fish within the province is regulated by the Freshwater 
Fish Regulation under the provincial Wildlife Act, whereby the transport of fish, including 
eggs and juvenile stages, requires authorization under a permit. The management agencies 
consider the recommendations of the Fish Transplant Committee before granting a permit. 



At the federal level under the Fishery (General) Regulations, transferring live fish to any fish-
rearing facility must be authorized under licence, which can only be issued if: 

 

 



• the transfer is in keeping with the proper management and control of fisheries, 

• the fish do not have any disease or disease agent which may be harmful to the protection and 
conservation of fish, and 

• the transfer will not have an adverse effect on the stock size of fish or the genetic characteristics of 
fish or fish stocks. 

Again, the management agency considers the recommendations of the Fish Transplant 
Committee before granting a licence. 

C. Importation of Fertilized Fish Eggs and Milt 

The federal government is responsible for enforcing importation requirements under the Fish 
Health Protection Regulations, which address concerns about possible disease transfer 
related to both the importation of live fish, fertilized eggs and gametes into the country and 
movement across provincial boundaries. Under the regulations, the importation of cultured 
fish or eggs of wild fish must be done under permit, which also requires that the originating 
facility obtain a certificate through fish health officers. Certification is based upon repeat 
testing for specified pathogens. Four consecutive inspections must prove negative, not less 
than 18 months before the transfer event. The facility must then be inspected approximately 
every six months to maintain certification. 

The importation of live cultured fish requires certification that the fish come from a source 
that was inspected and found to be free of any disease or disease agent that is specifically 
listed in the Regulations, and that no fish, other than those that have satisfied the first 
condition, can have been introduced to the source of the importation within two years 
immediately preceding the date of the certification. The importation of eggs requires 
certification that the eggs were taken from wild fish that were inspected and also found to be 
free of any disease or disease agent that is specifically listed in the Regulations. It is 
permissible for a certificate to be provided for the transfer if certain diseases or disease agents 
are detected during the inspection (these are also specifically listed in the Regulations), 
provided that the officer is satisfied that they will not be harmful to the protection or 
conservation of fish in the province. 

Amendments to the Fish Health Protection Regulations are planned which will allow local 
fish health officers to approve transfers of eggs and fish between sites, even when disease 
agents of concern are detected at the source and receiving facilities, and to approve the 
transfer of disinfected eggs from source facilities or wild broodstocks that have only been 
tested for viruses.  This regulatory approach of more flexibility is generally inconsistent with 
many of the recommendations of this report. Other significant proposed changes include: 
expanding the Regulations to apply to all finfish species (not just salmonids as is currently the 
case), requiring mandatory reporting of listed diseases when the disease is new to a province, 



providing the authority to quarantine facilities to prevent the spread of fish diseases that are 
new to a province, and providing the authority to prohibit the import of live fish and eggs 
from areas reporting new diseases unknown in Canada. Changes are also proposed to be 
made to the specific diseases that are listed in the Regulation schedules. However, provincial 
fish health policies which may be more stringent will take precedent over these changes. 

Current policy regarding the importation of fish into the province is stronger than provided 
for under the federal Fish Health Protection Regulations. In order to help protect indigenous 
B.C. fishes from the possible importation of disease agents and parasites, the policy of DFO is 
that all authorizations for importations of Atlantic salmon must be done in consultation with 
MELP and MAFF. The protocol which must be followed is outlined in the current DFO 
policy. MELP has not agreed to this policy due to a concern that an explicit maximum 
number of eggs allowable for importation is not specified. Only surface-disinfected, fertilized 
eggs are allowed for importation, but there is no number cap. Live Atlantic salmon or 
unfertilized eggs are not to be imported under any circumstances. Milt may be imported if the 
broodstock fish from which it was collected complies with the federal Fish Health Protection 
Regulations. Further, all of the donor males must be sampled for viral disease agents of 
concern and the eggs fertilized with the imported milt held under quarantine. Fertilized eggs 
are allowed to be imported only if the parent broodstock has been captive for at least one full 
generation and the eyed eggs arrive in B.C. a specified minimum time before they hatch. 

There are restrictions on the facilities from which the imports come. Facilities must: be 
inspected and approved by a Local Fish Health Officer, undergo regular monitoring and 
provide specific documentation, use fish-free groundwater supply and isolation areas for egg 
incubation if a freshwater facility, and provide access to complete facility records and stock 
from which the import originated if requested. Importations are not allowed from facilities or 
sites: where salmon pathogens exist which are not known to occur in B.C., where a 
designated problematic strain of a fish pathogen exists, and which do not take measures to 
prevent the movement, control and eradication of fish diseases of concern in B.C. 

The policy further stipulates that all imports be held under quarantine in an approved facility. 
DFO enters into contract with the company operating the quarantine facility regarding the 
design, operation and monitoring of the facility. Sampling protocol and a monitoring regime 
are specified. If a disease of concern to DFO is detected during the quarantine period, all 
stocks must be destroyed and the facility disinfected. The policy specifies times within which 
all mortality records and test results of the quarantined stocks must be submitted to DFO. 
Requests by industry for permission to import salmon eggs must be addressed to the Federal-
Provincial Fish Transplant Committee. 

A policy is also in place regarding the importation of Pacific salmon into B.C., co-agreed 
upon by DFO and MELP. It specifies that only surface-disinfected fertilized eggs will be 
imported, and that no live fish, unfertilized eggs or milt be allowed. The importation of eggs 



must be from broodstock that have resided in Canadian waters or waters of the continental 
U.S. for one full generation, and from sites inspected and approved by a Local Fish Health 
Officer. Quarantine may be required. Importation of Pacific salmon eggs is permitted only for 
research and broodstock development purposes, to a maximum of 20,000 eggs per licence per 
year. Exceptions may be made to overcome unexpected domestic egg supply shortages and for 
scientific research and development purposes (unfertilized eggs or milt may be allowed for the 
latter). 

 

II. Disease Control and Reporting 

MAFF has the mandate to monitor diseases which may be a health concern for farm stock, 
including fish at aquaculture facilities, and to provide information on diseases of potential 
concern for either humans or animals to other provincial and federal agencies. The ministry 
meets its obligations through the Fish Health Extension Program. A provincial Fish Health 
Veterinarian provides services to farmers, with an emphasis on assessing the importance of 
disease and management challenges, and designing prevention and control programs. The 
veterinarian is responsible for identifying those diseases of importance to the viability of the 
industry, and the health and welfare of animals and the public. 

The provincial Animal Diseases Control Act is the provincial legislative authority for the 
control of diseases on farms. It contains measures that can be used to deal with fish that are, 
or appear to be, diseased. However, currently none of the diseases listed under the Act are 
specific to aquatic animals; thus, this legislative tool remains inapplicable to the management 
of fish diseases. The TAT reported that a disease is usually made provincially reportable if: 
there is sufficient concern regarding the disease impact, the disease or its agents can be 
readily identified, and effective measures of control are available. There is concern that due 
to the indigenous nature of all diseases known to fish farms in B.C., the “wild” sources of the 
disease agents cannot be effectively controlled, thus complicating control on the farm. 

If diseases related to salmon farming were to be listed, and if a fish farm had a listed disease, 
the farmer would be required to notify the nearest inspector of MAFF. The farmer would 
then have to take precautions to prevent the spread of the disease and isolate the infected fish, 
without disposing of the fish. Inspectors may also enter premises and inspect or test fish for 
the specific diseases listed in the Act or regulations. Diseased fish may be seized, quarantined 
or destroyed by an inspector, who may also order disinfection of the facility. The Animal 
Disease Control Regulation requires that a veterinarian report every case of a listed disease to 
the veterinary laboratory of MAFF. The legislation empowers MAFF to inquire into an 
alleged outbreak of disease. It also provides for cost recovery mechanisms for many steps 
taken by the province to control animal disease. 



The federal government’s role in the management of diseases in fish relates to the protection 
and conservation of wild stocks. Diagnostic support is provided for the federal salmon 
enhancement program and for addressing health issues in wild stocks. The federal Health of 
Animals Act deals with the control of diseases and toxic substances in animals, not excluding 
fish. A disease which is reportable must be reported to an appointed veterinary inspector. 
However, similar to the provincial Animal Diseases Control Act, none of the reportable 
diseases as defined in the Reportable Diseases Regulations are specific to aquatic animals. 
The Act is currently not being applied to cultured fish. 

The aquaculture operating licence, issued by MAFF under the provincial Fisheries Act, 
requires that a farmer undertake reasonable practices necessary for disease control. The 
provincial Fish Health Veterinarian is often involved in routine inspections of farms for 
compliance to the licence. Farm health records and disease control practices and procedures 
are reviewed. However, as neither the provincial nor federal legislation includes aquatic 
diseases as reportable, there is no statutory authority requiring salmon farmers to report fish 
diseases. For cases of disease routinely handled by a farm’s attending veterinarian and 
diagnoses conducted by private laboratories, the provincial and federal government may not 
be aware of the incident. The provincial Fish Health Veterinarian has initiated investigations 
in the past due to public inquiries or upon invitation from the farmer, the farmer’s 
veterinarian or enforcement officials. The provincial veterinarian is not consulted on all 
incidents or for all production problems. The province is not able to provide a comprehensive 
range of services to the industry or practicing veterinarians. Any assessment of the health 
status of farmed fish can only be interpreted from the sample of voluntary submissions 
received, services offered to farms upon request or investigations initiated. The federal 
government holds information on diagnoses from salmon enhancement facilities and wild 
fish, but this does not extend to farmed salmon. 

MAFF currently does not have an accessible or searchable database which contains the 
information related to diagnoses or services performed for fish farmers. In response to the 
B.C. Salmon Action Plan, a disease monitoring and reporting program for salmon 
aquaculture was initiated in 1995 by MAFF in cooperation with MELP and industry. 
Differences between MAFF and MELP prevented the program from being implemented. 
Industry withdrew its support due to concerns over the treatment of confidential information. 

A 1995 MOU, co-signed by the DFO and MELP, outlines the responsibility for creating and 
maintaining a fish disease database, as well as the use and release of information. This 
information, however, is primarily concerned with the diagnostic work carried out by those 
agencies as it relates to enhancement facilities and wild fishes. 



 

III. Use of Pesticides and Disinfectants 

The use of pesticides on farms potentially includes the use of products to control net fouling 
and products which are externally administered to control external salmon parasites, such as 
sea lice. Products to control parasites that are administered through feed (e.g., ivermectin) or 
injection are controlled as drugs, not as pesticides (see discussion below). The federal Pest 
Control Products Act outlines the requirements for the registration, sale and importation of 
control products. The provincial Pesticide Control Act prohibits anyone from applying a 
pesticide unless a permit is obtained. The permit outlines the terms under which the pesticide 
may be used and is administered by MELP.  
A permit for the application of a pesticide on a salmon farm in B.C. has never been granted. 

 

IV. Use of Drugs on Farms 

In order to control bacterial disease in farmed fish, drugs may be administered through feed. 
They are permitted to be included in the feed used for fish destined for human consumption 
through standards as provided by the federal Feeds Act. The Feeds Regulations outline: the 
drugs that can be included in fish feed, the maximum level of drug permitted, and directions 
and cautions for use. 

The provincial Pharmacists, Pharmacy Operations and Drug Scheduling Act also addresses 
the use of medicated feeds. The Veterinary Drug and Medicated Feed Regulation under the 
Act lists the drugs which can be used. 

Currently, Health Canada regulates therapeutic drugs (including antibiotics, anesthetics and 
hormones) that can be used in aquaculture through a MOU between the provincial and 
federal governments. Which drugs can be sold, for what conditions, for what species, and 
how they are to be prepared for sale are outlined and provided for in the federal Food and 
Drug Act. Under the Act, provision is made for the appointment of inspectors who have broad 
powers and whose actions may include entering premises and the seizing of items or records. 
The Food and Drug Regulations specify requirements for registration and use. There are 
detailed labelling requirements, including: withdrawal time, restrictions for use, storage 
instructions, the species to be treated, the specific diseases the drug is effective against for 
each species, dosage and feeding directions, mixing directions, and any notable cautions or 
warnings. 

There are currently three antimicrobial drugs licensed for use on salmon: Terramycin Aqua 
[oxytetracycline], Romet [sulfadimethoxine and ormetroprim], and Tribrissen [trimethoprim 
and sulfadiazine] which are administered in feed. Oxytetracycline can be used without a 



veterinary prescription, but use must adhere to specifications on the label. As a matter of 
practice in B.C. in 1995, all oxytetracycline medicated feed used was under veterinarian 
prescription. Veterinarians must prescribe the use of the other two drugs, and if in their 
professional opinion it is warranted, use can deviate from the instructions on the label of any 
of the drugs. Where a drug is not available for the specific species and condition that are 
being treated, or if it is believed that drugs currently available for that species and condition 
would not be effective, a veterinarian has the option of prescribing a licensed drug not 
specified for use on salmon or for the infection of concern. However, in such a case, certain 
requirements must be met, including determining the appropriate withdrawal time before the 
fish can be slaughtered or used for human consumption. 

The provincial Pharmacists, Pharmacy Operations and Drug Scheduling Act prohibits the 
sale of veterinary drugs or the manufacture and sale of medicated feeds except by a 
pharmacist, registered veterinarian or holder of a licence. Licence holders are regulated 
under the Veterinary Drug and Medicated Feed Regulation, which also specifies: conditions 
of sale and drugs which can be sold, requirements for storage and dispensing of drugs, 
recording purchases and sales, and reporting to provincial government agencies. 

The use of hormones is also regulated under the federal Food and Drug Act. Currently a 
form of testosterone is being used only on broodstock in the B.C. salmon farming industry 
under controlled conditions. Fish destined for human consumption are not treated with 
hormones. 

Through the provincial Aquaculture Regulations salmon farmers are required to keep 
records of drugs administered to their stock. The information is to include: the farm licence 
number and holder, the location of the farm, the species being cultured, the name of the 
prescribing veterinarian, the drugs used, the procedure for administering, treatment schedule, 
date of first treatment, date of last treatment, and the name of the person responsible for 
administering the treatment. The Regulations also require fish farms to deliver, with the stock 
that goes to a processing plant: a statement outlining the date of last drug treatment (if any), 
name of the drug, treatment schedule, dates treatments started and finished, name of 
prescribing veterinarian, and name of the person responsible for administering the treatment. 
The Regulations further specify that a drug-free period of 105 days must pass before the fish 
can be harvested, unless standards as provided for the drug in the federal Food and Drug Act 
or its Regulations are followed, or if a veterinarian has prescribed a mandatory withdrawal 
period. 

 

V. Drug Residues in Fish for Human Consumption 

The federal government is responsible for monitoring aquaculture products destined for 
human consumption. Under a MOU between the provincial and federal governments, farmed 



salmon ready for market are subject to testing by federal inspectors for antibiotic residues, 
toxic materials and other additives and contaminants. 

When fish are destined for export either out of country or out of province, the federal Fish 
Inspection Act aims to ensure that strict national quality standards are adhered to. Federal 
inspectors have the power to enter premises and inspect products, and the export or 
possession of tainted, decomposed or unwholesome fish is prohibited. The federal Fish 
Inspection Regulations outline the requirements for inspections of fish products at plants and 
require that quality management programs be in place at facilities. Inspection records in 
accordance with the management program must be kept for review. Facilities are periodically 
audited for compliance. 

DFO randomly tested samples of farmed salmon for the presence of antibiotic compounds 
approved for use on salmon. Testing has been done for pesticide and heavy metal residues, 
although not necessarily for other drugs not approved for use on salmon but which a 
veterinarian could prescribe. Special investigations for residues have been conducted by 
Health Canada and DFO for drugs not covered by the regular monitoring by DFO. The 
newly created Canadian Food Inspection Agency is now responsible for testing for the 
presence of residues. Currently, the regularity of drug residue testing is dependent on the 
performance rating of the facility. DFO tested approximately 200 samples per year, from 1991 
through to 1996; and of those, 11 samples tested positive for residues of oxytetracycline 
(concentrations equal to or greater than 0.1ug/g), while there were no positive samples for 
sulfadimethoxine or sulfadiazine. Results of individual tests are considered confidential. If 
unacceptable drug residue levels were found, efforts would be made to halt the sale of the 
product. 

The Fish Inspection Act also prohibits anyone from selling fish which are intended for 
human consumption that is tainted, decomposed or unwholesome. Inspectors (inspectors 
under the Fish Inspection Act or fishery officers) can enter premises, boats or vehicles and 
take samples of fish. Inspectors have the power to seize all fish if it is believed that there is 
reasonable evidence that an offence under the Act or its Regulations has occurred. If there is 
conviction of an offence, seized fish and containers are forfeited. 

The provincial Minister under the Fisheries Act could further require a processing plant or 
fish buying station to report on any drugs administered to farmed fish delivered to that 
facility. 



 

VI. Assessment of Existing Measures to Manage Fish Health 

It is imperative for the successful management of fish health issues relating to salmon 
farming that a proactive policy of prevention be adopted. Although a number of existing 
regulatory measures are aimed at disease prevention, a greater emphasis on the prevention 
strategy is needed, given the immense importance of the native salmon resource and the 
substantial uncertainties that remain. A reactive stance towards disease is considered to be 
high risk, as it potentially leads to: higher rates of disease outbreaks in farmed fish, higher 
risks to both the industry and the environment (e.g., risks of transfer of disease from farmed 
to wild fishes and wild to farmed fishes, and risks of human consumption of drug residues 
from harvested wild species), and greater exposure to negative public sentiment. An 
atmosphere of provincial and federal cooperation is essential for the continued protection of 
humans, the wild fish stocks and other life in the marine and freshwater environment. 

A. Coordinated and Corporate Decision-Making on Fish Health Issues 

It became apparent throughout this review that regulatory agencies do not have a sufficiently 
clear separation of roles in managing marine and fish health, nor have they accepted the 
legitimacy of each others’ mandate. As identified by the TAT:, comprehensive, 
complementary and compatible fish disease prevention, control, and surveillance programs 
must be developed. In order to develop appropriate and efficient programs for disease 
prevention, all agencies with a management mandate which includes fish health must clearly 
understand each others’ roles and eliminate inconsistencies and redundancies in the services 
performed. 

Agencies must develop a cooperative relationship conducive to information sharing and 
timely, coherent management. There is a disturbing lack of a cooperative working 
relationship between the managing government agencies due to differing mandates and 
conflicting agency priorities. It is unlikely that this situation would improve without 
institutional changes and the development of common goals and objectives, and integrated 
management. 

A cost-effective approach for promoting inter-agency coordination and cooperation on fish 
health issues is to establish an inter-agency bodya Fish Health Working Committee with a 
mandate to develop management policies concerning all aspects of fish health, including: 
• surveillance, 
• field investigations, 
• facility inspections, 
• fish health assessments, and 

• public reporting. 



To be effective, the committee should comprise individuals with scientific expertise in: fish 
biology and physiology, fish disease science and pharmacology, and who are representatives 
from the regulatory agencies with an existing mandate respecting fish health. The proposed 
committee should operate using consensus decision-making principles, with inter-agency 
disagreements addressed through an agreed-upon dispute resolution mechanism. The 
committee should ensure that the operations and decisions are open and transparent, and that 
they benefit from the advice of other parties with an interest in fish health issues, including: 
First Nations, MOH, Health Canada, Agriculture and Agri-Food Canada, Environment 
Canada, industry, and community organizations. 

This proposed committee approach to addressing the current problem of a lack of 
coordination and cooperation in fish health management in B.C. could be implemented 
without any changes to existing legal mandates of management agencies. The Fish Health 
Working Committee would, however, need to rationalize its relationship with the existing 
Federal-Provincial Fish Transplant Committee concerning issues related to the transfer and 
importation of fish. Elimination of duplication and cost-effectiveness should be paramount. 

Consistent with the need for more coherent and coordinated management of fish health 
issues, is the necessity to address issues consistently for all intensive fish culturing activities in 
B.C. There should not be different policies and standards for: farmed fishes, private 
commercial hatcheries, or public and community enhancement hatcheries. All should be 
managed as components of the larger integrated and interdependent marine and freshwater 
systems of which they are a part, and should be subject to the policies of the proposed Fish 
Health Working Committee. 

 



B. Disease Surveillance and Control Measures 

An active surveillance program to identify the distribution and frequency of existing disease, 
pathogens and parasites in commercial, wild and enhanced fish stocks should be a priority. 
Information is lacking concerning the incidence of disease and disease-causing organisms 
throughout the waters of B.C. The findings of the TAT emphasize that very little is known of 
the ecological role of disease in regulating or affecting populations of wild fishes. This 
information is essential for proactive management of fish health in this province. The TAT 
concluded that the evidence examined supports the assertion that the current diseases found 
in fish farms in B.C. are all indigenous to the province. In order to define what diseases 
should be reportable to managing agencies by fish farmers, to help control the incidences, the 
diseases in the marine environment that are of concern need to be identified. 

Certain stakeholders contend that significant deleterious impacts on the environment due to 
salmon farming, such as the transfer of disease from farmed fish to wild stock, have occurred. 
The information base is not sufficient to categorically refute such claims. However, based on 
a critical review of the available information, the TAT were not able to establish a causal 
relationship between the activity of salmon farming and the occurrence of diseases in wild 
stocks. The findings of this review suggest that the risk of this occurring is very low, but 
nonetheless, there is a lack of clear information on this topic. It is reasonable to conclude that 
wild and farmed fish are exposed to, and can be infected by the same organisms, and that wild 
fish can be exposed to pathogens of farm fish origin. Legitimate concern exists that when a 
severe disease problem is detected, information will not be available to know how to 
effectively deal with it. This is true for all forms of intensive fish culture and for wild stocks. 
Currently, there is little knowledge of the potential ecological significance and risk of disease 
in wild fish. 

An active surveillance program alone will not provide all the information to make optimal 
decisions regarding the management of fish farms and wild stocks as it relates to disease. This 
is due to the complex nature of the host-pathogen and host-parasite relationships, and the 
many ecological and environmental factors involved. The active building of an information 
base is a necessary first step to adaptively managing the fish farming industry. 



To make surveillance an effective approach, and to help alleviate the potential financial and 
resource burden on government, participation by: First Nations, industry, community fishers, 
and wild fishery organizations, should be encouraged. Training in identification of diseases is 
essential. Protocols for data collection and sampling need to be established. 

The required results of the active surveillance program need to help define the diseases that 
are to be reported by fish farmers. Until that information is available, all disease events 
occurring on fish farms should be reportable as a condition of the aquaculture licence. To 
define a disease event, a threshold level of mortality on farms (not due to other factors such as 
predation or harmful algal blooms) should be used to trigger the requirement to seek a 
diagnosis and report to government agencies. The ability of government inspectors to 
effectively manage a disease outbreak on a farm, if the measures taken by the farmers prove 
to be inadequate, necessitates inspectors having the power to quarantine, seize and/or dispose 
of farmed fish based on the triggering of specific and transparent criteria. The costs to 
government of doing so should be recovered from industry. 
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C. Enforceable Standards for Fish Health Management on Salmon Farms 

As outlined in Chapter 15, there is a priority need to develop a code of practice for the salmon 
farming industry. This should include: specific disease prevention and management 
protocols, minimum health record requirements, outbreak management protocols, drug use 
standards, and disease reporting requirements. 



The current management measures under the aquaculture licence require farmers to 
undertake “reasonable practices” necessary for disease control. This ambiguous provision 
does not allow for objective performance monitoring and enforcement. The potential for large 
losses of stock is currently the obvious incentive for a farmer to avoid disease. Documenting 
appropriate and consistent disease management protocols would, not only ensure that all the 
farmers are operating to a ‘high disease management’ standard and are doing all that can be 
done to protect financial investments, but would also help assure First Nations, stakeholders 
and members of the public that consistent and appropriate control measures are being 
practised. Industry has actively participated in research to develop vaccines, and this should 
be encouraged since government resources are scarce. Development of vaccines for all 
problematic and relevant diseases would be highly beneficial. Compliance with the protocols, 
as developed under the code of practice and compliance with the Animal Disease Control Act, 
should become terms and conditions on the aquaculture licence, as a key component of 
disease prevention. 

 

 

 

 

 

 

 

 

 

 
 

 
D. Access to Fish Health Information 

The review process was constrained in its assessment of the exact nature of the risks 
associated with disease issues related to salmon farming due primarily to the lack of adequate 
baseline information and research worldwide, and an inability to fully evaluate all existing 
information in B.C. because of proprietary interests. Currently, the policy of both industry 



and management agencies is that disease information which relates to a single fish farm or 
company, or which can be linked to a particular farm or company, is proprietary in nature 
and thus confidential. The application of this confidentiality filter can significantly reduce the 
ability to even regionally report information, due to the low number of companies active in 
fish farming in the province, and each company’s high degree of regional concentration. 

This interpretation of the proprietary nature of the information has created a public 
perception of secrecy and “cover-up”. It became evident throughout the review that certain 
members of the public and stakeholders believe that industry is attempting to hide a 
significant problem, and that management agencies are either actively protecting industry 
interests or idly sitting by. However, the information which was available to the review 
indicates that the level of drug use on fish farms is low. For 1995, it was found that 2.1 per 
cent of all feed used on B.C. farms was medicated. Although certain diseases are definitely a 
concern for salmon farmers who want to protect their stock, the development of vaccines and 
improved husbandry practices mean that disease outbreaks and subsequent high levels of 
medication are not a pervasive concern. When a disease outbreak occurs at a farm, it is 
nonetheless cause for concern to the farmer and others. The state of individual farms, or 
practices of individual companies, with respect to disease prevention and management, 
however, are unknown. 

It is essential that a comprehensive fish health database be developed, linking all relevant 
disease, pathogen and parasite information from industry and management agencies, to assist 
in restoring public trust and adequately managing the risks associated with this industry. The 
fish health database should be the primary working tool of government management 
personnel responsible for fish health issues for all forms of intensive fish culture. It should be 
accessible and used by the proposed Fish Health Working Committee to inform their work. It 
is also essential that information on the incidence and distribution of disease, pathogens and 
parasites be conveyed to the pubic, as well as distributed among governments and agencies 
which express an interest in the information. Raw data should be publicly released on a 
regional or other basis. This should provide governments and interested parties the 
information they need, as well as protect the proprietary interest of individual salmon farms 
or individual salmon farm companies. The same approach should be extended to all intensive 
fish culture operations, including: commercial grow-out sites, commercial hatcheries and 
broodstock programs, and public and community enhancement hatcheries. Published 
government reports on the incidence and distribution of disease, pathogens and parasites 
should also be made available to the public on a regular basis. 

 

 

 



 

 

 

 

 

 
 
 

E. Stronger Policies and Reporting Requirements Respecting Importations 

The requirements of the Fish Health Protection Regulations, in combination with the 
current policies on the importation of Atlantic and Pacific salmon into B.C., were found to be 
among the most stringent in the world. The TAT found that the probability of a serious 
disease outbreak as a result of the importation of an exotic pathogen is low but not zero. The 
consequences of such an event, however, could be significant, particularly if impacted wild 
stocks are compromised by other factors. Because of the importance of the wild salmon stocks 
to the people of B.C., and the conflicting and inconclusive nature of the information 
regarding the introduction of exotic diseases and their impacts on native fishes in other 
jurisdictions, improvements in the policies need to be implemented in order to further reduce 
risk. 

The TAT found that current measures governing importations do not apply risk assessment 
methods that are equivalent to those applied to the importation of terrestrial species in 
Canada, or of fishes in other jurisdictions. There are some notable deficiencies in the 
sampling strategies and protocols, such as a lack of consideration for certain factors which 
could vary the value of the statistics. However, the restrictions on the information available 
may, in many cases, prevent the application of appropriate risk assessment. This necessitates 
the establishment of conservative standards and comprehensive protocols until a change in 
the information base allows for adaptive changes in the management regime. 

Not allowing live salmon to be imported into B.C. reduces the concern about the introduction 
of exotic pathogens into B.C. to those which are on, or within, fertilized eggs or gametes. 
Further, a policy of allowing only surface-disinfected fertilized eggs into the province, along 
with the current quarantine and monitoring regime, will reduce the likelihood that a 
pathogen will be transmitted. However, the procedure is not fool-proof. The disinfectants used 
are not 100 per cent effective at removing surface pathogens, even under perfect operating 
conditions. Other pathogens are known to be found within the egg, and thus, are inaccessible 



to surface disinfection. To further reduce the risks of importing an exotic pathogen to B.C., 
restrictions on the total numbers of eggs which are allowed to be imported should be 
implemented. The restrictions should consider the minimum requirements for industry 
broodstock development and research. 

Particularly lacking from the current regulations and policies concerning importation of fish 
eggs, is the proactive development of disease control strategies if an exotic pathogen with a 
potentially significant deleterious impact on indigenous fish stocks is imported. Control 
strategies must be in place. Such a plan could effectively be developed by the Fish Health 
Working Committee. The application of the provincial Animal Disease Control Act, through 
specifying fish diseases in the Regulations, would further strengthen available control 
strategies. 

It must be recognized that industry currently requires imports of eggs from outside the 
province in order to maintain a healthy broodstock and to develop Atlantic salmon strains 
which allow the industry to be competitive in the international marketplace. However, it is 
also true that industry has greatly increased its ability to maintain independent broodstock 
programs. Requests for egg imports have decreased over the years. It is reasonable to expect 
that a point can be reached whereby importation of new genetic material is no longer 
necessary once this capacity is realized. Industry should be encouraged to reduce the required 
number of egg importations to zero. 

 



F. Improved Requirements for Sampling and Reporting when Transporting Fish 

Current requirements for the reporting of diseases at fish farms, which may be of concern 
due to a transfer of fish within the province, are inadequate. Similarly, information on the 
presence of disease agents (pathogens and parasites) associated with broodstock or juvenile 
fish is lacking. The TAT concluded that the current system of approvals is insufficiently 
standardized and monitored, with a lack of government resources to effectively prevent the 
movement of disease agents throughout the province. To reduce the risk of transfering a 
disease agent to either wild or cultured fishes, stronger requirements for sampling and 
reporting should be implemented. 

To efficiently use limited government resources and reduce the reporting burden on industry, 
requirements for reporting should ideally be based on a quantitative risk assessment that 
takes into account: the transfer event, information from the disease surveillance program, 
and the disease agent in question. This is indeed what the current Federal-Provincial Fish 
Transplant Committee does, and recent efforts to revise the risk assessment guide used to 
adjudicate applications have made further advances. However, the current low level of 
scientific knowledge and public trust prohibits a strict quantitative risk assessment from being 
an appropriate method of operation. The frequency and nature of sampling for monitoring 
and reporting of the health status of transferred fish should not be open to adjustment based 
on the specific importation event. It may become possible in the future to adjust specific 
requirements for each event based on a sufficient reduction in uncertainty as a result of 
surveillance and increased knowledge. 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
G. Public Health Safety Measures 

The risk of a fish pathogen from salmon produced in B.C. directly impacting the health of a 
consumer is extremely low. Generally speaking, the pathogens causing sick fish on farms do 
not infect people. People are affected by pathogens associated either with poor handling and 
preparation of the fish (e.g., botulism), or the consumption of infected wild fish (e.g., 
anisakisasis). The diseases found on fish farms are not known to have human health 



significance. Most pathogens associated with disease in both fish and humans are widely 
distributed in the environment. 

MOH, in cooperation with Health Canada, has agreed to undertake a preliminary review of 
the effects on human health associated with salmon farming and to implement appropriate 
research. The following should be considered prior to implementation of that program. No 
direct evidence or reports of adverse human health effects due to antibiotic use on fish farms 
could be found by this review. However, drugs being used as an additive to feed for cultured 
salmon may be cause for concern. Current levels of use are relatively low, but governments 
should do more to ensure the cautious and informed use of all drugs, and help promote 
culturing practices which will lead to a further reduction in use. The previous fish health 
recommendations will help achieve this, but to ensure that drug residues are below those 
currently allowed for human consumption, the provincial and federal governments should 
also enhance practices for inspecting and monitoring the product before it reaches 
consumers. Sampling at processing facilities should be reviewed and increased from current 
levels, if found necessary to reduce the risk that any product, which does not meet the current 
standards, goes undetected. Further, in order to identify trends and indicate potential issues, 
treatment records with shipments to plants should be regularly reviewed. Results of fish 
health inspections at processing facilities and drug treatment records with shipments should 
be integrated into the Fish Health Database for ease of access and to allow integrated 
analyses with other fish health information. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
The primary concern with the use of drugs as additives to fish feed is the lack of certainty 
regarding whether non-farm fish, shellfish and other marine resources that consume waste 
feed contain drug residues. The concern for contamination has had a significant effect on 
First Nations, who avoid harvesting of resources near farms due to the uncertainty. It is not 
known if any changes in the bacterial community surrounding net-cages affects food-safety 
risks associated with the harvesting of shellfish. Information on the persistence of drugs and 
their biological activity in the marine environment is also lacking (also addressed in Chapter 
7). 



There is concern that treated fish that have escaped might be captured and consumed before 
the prescribed drug withdrawal period has elapsed. If captured and consumed by humans, an 
allergic reaction to the antibiotic is possible. Current farming practices do not provide the 
public notice of when and where other marine animals might be exposed. The public should 
have access to this information through the use of indicators on farms, to be used at all times 
that drugs are being used and throughout the prescribed withdrawal period. Similarly, 
notification of what specific drugs are being applied should be posted and easily visible.  

 



Some participants in the review have also expressed concern that the use of antibiotics will 
inevitably contribute to the selection of drug resistant strains of bacteria. These, in turn, could 
possibly hinder treatment of the diseases in other intensive fish culture facilities, or selected 
strains could transfer resistance to other bacteria for which humans are susceptible and thus 
hinder treatment of any resulting illnesses. The reality and level of this risk are currently 
being debated in the scientific literature. As concluded by the TAT, the transference of 
antimicrobial drug resistance from marine organisms to humans is hypothetically possible, 
yet not proven. The incremental increase in antimicrobial resistance in human pathogens that 
would arise from salmon farming would be very small in comparison to alternative sources of 
resistant organisms. The MOH should undertake a risk assessment of these impacts and 
determine if further research is needed. 

These recommendations are intended to reduce the amount of antibiotics and other drugs 
which enter the marine environment. To complement the above measures, there is a need to 
strengthen the control of drugs which are used on salmon farms. This includes requiring 
that: all drugs used on farms be under veterinarian prescription, use be regularly evaluated 
by the Fish Health Working Committee for changing patterns to identify arising issues, and 
information related to drug prescription and use be integrated with other fish health 
information for analyses. Once these measures are achieved, it is believed that the risk of a 
deleterious effect on the health of the public will be extremely low. 

Concern was expressed during the review about the use of antibiotic drugs on farmed salmon 
that may also be prescribed for human use. This issue is also of concern where antibiotic 
drugs are administered to other animals raised for human consumption. Since the use of 
antibiotic drugs in these circumstances is not limited to farmed salmon, the issue should be 
addressed in the broader context of reviewing all antibiotic drugs administered to species 
raised for human consumption which are also prescribed for human use. Since these issues 
are outside the terms of reference for this review, the provincial and federal Ministers of 
Health should direct this review with input from appropriate government agencies and all 
interested parties. 

The review also heard concerns raised about the federal approval process for drugs under the 
Food and Drug Act not giving due consideration to the potential environmental impacts of 



those drugs when applied to the farmed salmon. This matter should be considered by Health 





 



C H A P T E R  7 .  W A S T E  D I S C H A R G E S 1  

I. Marine Salmon Farm Sites 

The main wastes produced by salmon farms are uneaten fish feed and fish faeces. At marine 
grow-out sites, these wastes are not currently collected and thus disperse to the marine 
environment. Wastes accumulate under, and in most cases are localized to, within 30 metres 
of the edge of the net-cage. The degree of accumulation of waste is dependent on a number of 
factors including: efficiency and effectiveness of fish-feeding regimes, positioning of net-
cages on site, bottom topography and currents. Currents can disperse wastes so that under 
certain circumstances some are suspended and carried away from a site. Because there is no 
collection system, direct comparisons to point source effluents discharging through a single 
point should be made cautiously. Net-cages may be moved within a tenure and certain tenures 
may not be constantly in use, so comparisons to other marine uses that are continuous and 
stationary may not be appropriate. Accordingly, it is impossible to simplistically compare 
salmon farming outputs with those of other industries. 

Accurate measurements of the impact of salmon farm waste on the environment and 
management to ensure that the impact does not degrade the environment are needed.  

Fish feeds are at times medicated with antibiotics to treat fish disease. A precise record of the 
treatment regimes at individual farm sites was not made available to the review since 
information in this form is not made available to government. Annually, however, the 
registers from all dispensers of medicated feed are supplied to the Provincial Veterinarian 
showing the date of purchase, source, quantity, and name of the drug. These data enable the 
Provincial Veterinarian to compile information about use of medicated feeds for livestock 
generally, and to extract from that, the use in salmon farming. The use of antibiotics varies 
with the disease management requirements at a salmon farm. Some farms may have to treat 
fish several times in a year and others may not have to treat fish with antibiotics in a grow-out 
cycle. In 1995, 2.1 per cent of the fish feed used in B.C. contained antibiotics. Treatment is 
dependent on the need to manage fish disease. Since salmon are now inoculated against 
vibriosis, furunculosis, enteric septicaemia and enteric redmouth, antibiotics in feed are 
generally not used to treat these diseases (see Volume 3). 

When used, residual antibiotics not absorbed by the fish can enter the environment in 
uneaten feed and faeces. Each antibiotic degrades and loses its effectiveness at a unique rate 
which is different if in the water column or in sediments. Oxytetracycline, one of the more 
commonly used and persistent antibiotics, loses its effectiveness in the water column after 30 
days and in about the same time frame in sediments. However, the drug remains measurable 
in the sediments for several months but probably in a biologically inert state. Information is 
lacking regarding whether or not antibiotics are transferred from the sediments to biota, and 
overall information regarding impacts of antibiotics in marine waters is poor. The ability of 



sites to remediate is dependent on the biological activity of the bacteria living in them. This 
subject is only recently being looked at and  

 

 



requires more work. Accumulation of antibiotics in marine resources adjacent to farms is a 
concern, especially to people relying on those resources, who are often First Nations people. 

Other wastes from farm activities include human sewage, garbage associated with farming 
activities (e.g., feed bags, worn out equipment) and antifoulants from nets. If nets are cleaned 
at the sites, the organisms removed from the nets may also be considered waste. Dead fish and 
disinfectants used in farming also require disposal. 

A. Waste Impacts 

Nutrient input from wastes accumulating under net-cages initially enriches the sediments. 
With further enrichment, if the sediments and biota cannot assimilate the wastes, the 
sediments move into a state of overloading. If there is no intervention to reduce the wastes, or 
allow biota and sediments to assimilate them, degrading sediments will result in anoxia, the 
production of hydrogen sulphide and methane gases. Such conditions are toxic to most 
organisms.  

Sedimentation resulting from wastes can result in the smothering of natural biota. The 
sediments of many but not all farm sites have been investigated with varying methodologies, 
so the sediment inventory is not complete and the information is not directly comparable 
among sites. Known impacts are mainly localized to areas directly affected by the net-cage 
grow-out. 

There are concerns about the accumulation of phytoplankton cysts in the sediments, but no 
information as to whether they can recycle into the water column. The recommended 
approach to sediment recovery or remediation is through fallowing. 

There is no evidence of impact on water quality from farms on a regional basis. The potential 
remains for localized impacts to occur under circumstances of poor water dilution and 
flushing. Observable suspended solids have been noted around a few farms. If the sites are in 
embayments, deposition on shore occurs in areas of poor flushing. As mentioned earlier, the 
fate of antibiotics used to treat fish disease in the environment is not understood well. 

Currently, one operator is undertaking a four year “holistic” assessment of sites in the study 
area. The study began in early 1996, and will include assessments related to a complete 
production cycle and post production remediation. The study includes an assessment of 
effects of a salmon farm on shellfish with respect to mortality rate, growth, quality and taste. 
The study will be completed in 2000. The information from this assessment would be 
extremely beneficial to government and First Nations. 



 

II. Current Management Framework2 

The provincial Waste Management Act prohibits the introduction of all waste into the 
environment from industry, trade or business, unless it is done in a manner consistent with 
the regulatory  

 

 

 



framework. Under the Aquaculture Waste Control Regulation, farms that utilize under 630 
dry weight tonnes per year do not require a permit, but must: 
• operate in a way that minimizes odour, spills, and impacts on wildlife, 
• comply with a monitoring plan, 
• comply with requests for information, 
• provide notification of changes in operation pertaining to type and amount of waste produced, 
• report pollution and implement a plan to clean up pollution, and  

• obtain approval for a plan to deal with and dispose of dead fish.  

Farms do not require a permit for the introduction of treated domestic sewage when it is: 
• under 2.5 m3 per day, 
• collected and treated in a septic tank and retained for at least two days, 
• discharged at more than 15 metres depth, and  

• located at least 125 metres from commercial or recreational shellfish. 

Permits are required for farms that cannot meet the domestic sewage criteria or the minimum 
feed usage. The permits generally provide direction with respect to the sewage outfall, set a 
feed usage limit and direct the permittee to employ good management practices. Solid waste 
and fish mortalities must be disposed of in accordance with these practices. Feed and 
chemicals used on the farm must be stored in a way that minimizes odour, spills and impacts 
on wildlife, also in accordance with the practices. Permits also establish the monitoring 
requirements for the receiving environment, sampling procedures and reporting requirements 
(every three months and annually).3 Annual fees for the operations without permits are base 
fees (currently $100). Those with permits would pay annual fees of $800–$1,100. The 
rationale for this structure appears to have been that since fish feed and the by-products of 
the feed constitute most of the waste from salmon farms, those farms using more feed would 
result in higher effects than those using lower feed amounts. However, with so many other 
possible influencing factors, such as the bathymetry and hydrodynamics of a site, as well as 
the husbandry regime, no direct relationship has been established between effects and 
amount of feed used at a site.  

 

III. Assessment of Existing Measures and Recommendations 

The current approach has controlled and minimized impacts associated with nutrient loading 
in the water column and dealt with issues of disposing of dead fish. The scheme has not 
consistently prevented localized adverse benthic impacts at all sites. In the absence of good 
data to provide ongoing adjustments to husbandry practices at the farms, farmers have been 
managing to a standard of environmental quality necessary to support production of fish in 
the net-cages, which may not be a standard necessary to protect the surrounding resources. 



 
 

 

 



On the basis of an examination of the sources of waste related to salmon farming, the known 
and suspected adverse effects associated with these wastes and the current management 
approach, a new approach is recommended with respect to regulation under the Waste 
Management Act.  

A. Performance Based Standards 

The new approach would enable the implementation of performance-based standards for the 
management of water quality and benthic impacts at all farm sites. All farm sites would be 
subject to regulation and exempt from the requirement to hold a permit, provided that the 
operator complies with the regulation. Permits would not be issued. A new fee regime should 
be developed, corresponding to this approach, but consistent with the user or polluter pay 
principles of government (as outlined in the Waste Management Permit Fees Regulation). 
This recommendation is aimed at improving government’s approval process with respect to 
waste management, but also at encouraging better methods to prevent or mitigate adverse 
effects. MELP is encouraged to develop guidelines for the development and implementation 
of a new waste management framework based on the following recommendations. 
Implementation of this approach will meet the longer-term objectives of MELP in shifting 
most industries to their emerging Pollution Prevention Planning Program.4 

The effects of salmon farm waste on the environment must be monitored so that adjustments 
can be made to farm operations to avoid degradation of the sediments. Waste management 
that avoids degradation is beneficial to the environment and to the farmer, ensuring that 
outgassing of compounds (methane and hydrogen sulphide) harmful to fish is avoided and 
the time needed for sediments to return to close to ambient or slightly enriched conditions is 
shortened. Requiring that sediments recover before restocking will mitigate the overall impact 
fish farms have on the benthic environment. 

Standards for metals in the water column and sediments have been adopted by the province 
and should be applied to the waters and sediments in and around salmon farms. Water 
quality sampling should be undertaken when sediments are sampled and trends should be 
monitored to ensure no cumulative impacts from nutrients in the water column. 

 

 

 

 

 



 

 

 

 

 

 



  

B. Approach to Development of Regulation: 

1. Setting Standards 

The TAT has recommended parameters for measurement of standards that should be tested. 
They were recommended on the basis that they are easily and reliably measured. Given that 
this report is recommending that a regulation be developed to apply the standards industry-
wide, they should be tested, to ensure consistency with government policy and feasibility, 
before being codified. Some impact to the benthos (flora and fauna in the sediment) from the 
discharge of wastes should be allowed under the net-cages, but conditions of degradation 
should be avoided. Developing standards for allowable impacts will take some time and will 
be dependent on a good working relationship between industry and government. 

Given the variety of sediment types, the standards may have to be set as a range, tied to a 
classification of sediment based on grain size and type (ratios), or be regionally specific. 
Alternatively, a measurement of degree of change from ambient may prove to be the useful 
standard. The parameters recommended by the TAT provide a useful range of criteria to test 
for establishing the standards. 

During this standard testing phase, MELP will have to establish the sampling program and 
protocols. It is recommended that infaunal diversity and biomass be measured as well as the 
physical and chemical parameters. Correlations between the biological, physical and 
chemical data will determine whether or not easily measured physical or chemical parameters 
can be selected as indicators of biological activity. Establishment and assessment of reference 
sites will be necessary to provide a measure of “ambient” conditions. Sampling methods 
should be approved by MELP and include points under net-cages and outward to the edge of 
the tenure. Sampling and analysis during this test phase should be collected by third-party, 
independent specialists. Benthic and sediment sampling should be conducted at three times 
during this stage to give information at the start, peak and end of the grow-out cycle. 

If the siting criteria recommended in this report are followed, it is not expected that net-cages 
would be situated over naturally occurring anaerobic sediments because these sites tend to be 
stagnant, have poor water quality, and have the potential for significant waste accumulation 
under the cages. If, despite siting standards recommended in Chapter 4, some existing farm 
sites are over anaerobic sediments in future, a degree of acceptable change in the 
characteristics of the benthos would be required as a measure of acceptable impact. 

All data should be reported within 30 days of collection in both an electronic and written form 
established by MELP. MELP may require the third-party consultants to undertake statistical 



analysis of data submitted within 30 days of collection and provide a complete report at the 
end of a grow-out cycle.  

 

 

 

 

 

 

 

 

2. Optional Scheme 

MELP has identified the need for changes to the waste management scheme since 1994, 
however, if MELP is unable to apply resources to develop standards based on the TAT 
recommendations, there are some working examples of performance-based standards being 
applied in other jurisdictions to manage salmon farms. The parameters recommended by the 
TAT as the basis for standards are similar to those being utilized in performance-based 
monitoring in New Brunswick. The program in Washington State establishes a size to the 
zone of allowable impact and somewhat different standards than New Brunswick, but no 
performance standard within 30 metres of the  
net-cage. Physical and chemical parameters are measured and under certain circumstances 
biological surveys are also required. The New Brunswick scheme is closer to that 
recommended by the TAT. Either of these schemes would require some adjustment to include 
local specificity. The time and resource savings made in the short term by adopting another 
jurisdiction’s program may be offset by the need for ongoing adjustments, which would be 
counterproductive for government and industry because these standards will likely not be 
effective out of the jurisdiction for which they have been developed.  

 

 

 



 

3. Existing Regulatory Scheme to Apply During Development of New Performance 
Based Regulation  

Assuming that the new approval process is followed for the issuance of new tenures, a 
detailed biophysical assessment will be completed for the site and pre-operational data 
collected. If the recommended criteria for flow and currents are taken into account, the site 
conditions will minimize accumulations of waste. Proceeding with new sites under these 
circumstances will ensure protection of the environment. The operator will be permitted to 
farm on condition that the operation may have to change during a grow-out cycle to comply 
with regulated performance standards. New tenures could be issued provided that it was 
clearly stipulated to the tenure holder that waste management requirements could change 
within a relatively short period of time. 

New farm sites present an opportunity for pre-operational monitoring to provide baseline 
data. A reference site should also be established. 

The current regulatory framework will continue to apply to existing farms until a new 
regulation is enacted. As an interim measure, the current regulation could be modified to 
change the requirement that farms utilizing feed of over 630 tonnes/yr require a permit, to a 
requirement for all farms to adopt a waste management plan approved by the Regional 
Manager. This would enable a shift to the new regulatory approach. 

 

 

 

 

 

 

 
 



4 .  E s t a b l i s h  A  R e g i s t r y  o f  O p e r a t i o n a l  F a r m s  a n d  C o n t i n u e  
U s e r / P o l l u t e r  P a y  P o l i c y  

This approach would provide the public with a source of information about which sites are 
active, especially if accessible electronically. The proposed approach to cost recovery is 
consistent with current MELP policy regarding “polluter pay” and other environmental 
users. 

 

 

 

 

 

 
 
 
 
 
 
 

5. Implement Consistent Enforcement and Audit Systems 

It is essential that industry play a strong role as stewards of the environmental resource. 
MELP should monitor and audit results, as well as take steps to ensure compliance, if 
necessary. The TAT recommendations regarding the use of recognized, qualified third-party 
consultants to undertake monitoring under the regulation are important. Many consultants 
and First Nations organizations with qualified staff could provide monitoring and audit 
services. One measure of success for any regulatory regime is the degree or rate of 
compliance. Effort and resources must be applied to assess compliance once standards are set 
and move industry into remediation where there is no compliance. Punitive action 
(fines/prosecution) should be adopted for failure to implement remedial action plans or for 
repeat non-compliance. 

 

 

 



 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

C. Remediate Existing Degraded Sites 

It has been suggested by the TAT that reviews of video recordings of the bottom under certain 
net-cages indicate that operational adjustments are needed immediately and that some sites 
may require immediate recovery through fallowing (refer to Recommendation 8 respecting 
assessment of existing sites). 

 

 

 

 



 

 
 

D .  U n d e r t a k e  R e s e a r c h  o n  I m p a c t s  t o  W i l d  R e s o u r c e s  
o n  a  P r i o r i t y  B a s i s  

Local impacts regarding siltation on beaches and sediment changes have been noted by 
people who live in areas near fish farms. First Nations are concerned about the impacts of 
salmon farms on local wild resources, causing some to avoid resources upon which they have 
been traditionally reliant. Information is needed to assess whether there are negative impacts 
associated with excessive siltation and antibiotic use, and if so what mitigation measures can 
be implemented to avoid these impacts. Recommendations regarding notice of antibiotic use 
have been made, which will provide local users with information as to when antibiotics are in 
use.  
 

 
E. Review Policy Prohibiting Polyculture 

On a lower priority basis, the policy enforcing monoculture should be reviewed to determine 
the possibility for multispecies culture and the related positive and negative effects. It has 
been suggested that cultivating other species such as shellfish adjacent to salmon farms 
would remove suspended particles from the water column. 

 

 

 

 

 
F. Enhance MAFF Computer Model on Basis of Research and Ongoing  
    Monitoring Data 

The usefulness of the MAFF computer model in predicting site capability (refer to Chapter 3) 
would be enhanced by the results of the identified research and monitoring program. As well, 
the model could have application as an operational tool. 

 



C H A P T E R  8 .  I N T E R A C T I O N S  W I T H  C O A S T A L   
     MAMMALS AND OTHER SPECIES1 

A number of fishes, coastal mammals and birds are attracted to salmon farming operations 
because they are a potential food source for those animals. Farmed fish are the main 
attractant, especially for seals, sea lions, river otters and some birds. To a lesser degree, 
uneaten fish food that settles to the ocean bottom, fouling plants and animals that grow on 
salmon farming structures, and lighting used on fish farms, attract some birds, fishes and 
other marine life. 

Loss from mammal predation which occurs when wildlife enter salmon farm net-cages and 
kill or injure salmon stock, is a significant economic concern to salmon farmers. Aside from 
direct mortality, salmon that have been under attack may receive small wounds that reduce 
their market value, and stress caused by predator attacks may cause fish to reduce feeding 
and increase their vulnerability to disease. Tears and holes in net-cages caused by predator 
attacks can also cause farmed salmon to escape.  

About half of all farms in B.C. experience fairly substantial predation losses. A 1989 estimate 
put salmon losses from predation mortality and escapes due to predator net damage at 1.5 per 
cent of total industry production in that year—over 200,000 fish. Total predation costs to the 
B.C. salmon farming industry for 1996 are estimated at as much as $10 million.  

Given these figures, it is understandable that salmon farmers go to considerable lengths to 
prevent or deter predation losses. A range of methods are employed to this end, including: 

• Predator netting and other physical barriers—such as; exterior predator nets; top nets, double-
bottomed nets; overhead wires/lines to deter birds; maintenance of net rigidity; using rounded and larger 
nets; reduction of net mesh size; and, installation of perimeter fencing, including electric fencing, primarily 
to deter river otters, 

• Acoustic deterrent devices—underwater sound-generating devices that are aversive to marine 
mammals and are intended to keep or drive marine mammals away from salmon farms, 

• Shooting—normally seals, which are the most common marine mammal predator, 

• Scaring devices—such as the use of gunfire, above-water noise makers, scarecrows, lights  
and dogs, 

• Secure storage—of fish feed, garbage and morts, primarily to reduce attraction of birds and bears, 

• Trapping—either to kill or relocate the animals, mainly river otters and minks, and 

• Guarding—using armed farm staff or guard dogs, normally at night since most predator attacks 
occur between dusk and dawn. 



 

 

 



I .  E X I S T I N G  M E C H A N I S M S  U S E D  T O   
   REGULATE/MANAGE SALMON FARM AND WILDLIFE INTERACTIONS 

Predation prevention/deterrence technologies and practices that are employed at salmon 
farms are currently regulated and managed by government through several means. A 
summary of these mechanisms is shown in Table 15. 

 
 
Table 15. Existing Mechanisms Used to Regulate and Manage Salmon Farming—
Wildlife Interactions 
1. Aquaculture Licence  
Issued under authority of Aquaculture Regulation, pursuant to provincial Fisheries Act,  administered by Ministry of 
Agriculture, Fisheries and Food (MAFF) 
• general provision contained in aquaculture licence, requiring salmon farmers to prevent predation. 
• aquaculture development plan, also a requirement of the aquaculture licence, may incorporate specific predation 
prevention measures (e.g., net, fencing, secure storage systems). 
2. Licence to Kill Marine Mammals  
Issued under authority of Marine Mammals Regulation, pursuant to federal Fisheries Act, administered 
by Department of Fisheries and Oceans (DFO) 
• killing of marine mammals prohibited without valid licence, issued by DFO. 
• licence gives salmon farmer authority to kill seals and sea lions in situations where conventional predation control 
methods have been ineffective, and subject to submitting quarterly reports on kills. 
3. Permit to Operate Acoustic Deterrent Device (ADD) 
Issued under letter of authority from DFO 
• gives salmon farmers authority to operate underwater sonic devices that are disagreeable to marine mammals. 
4. Licence to Trap or Kill Wildlife Under Provincial Control 
Issued under authority of provincial Wildlife Act, administered by Ministry of Environment, Lands and Parks (MELP) 
• killing of provincial wildlife (e.g., bears, river otters, birds) prohibited without valid licence, issued by MELP. 
• licence provides authority to trap or kill wildlife, subject to conditions imposed in the Act, Regulations and licence. 
5. Migratory Bird Convention Act 
Administered by Canadian Wildlife Service 
• prohibits killing of migratory birds (including waterfowl, gulls and herons) unless the species is “listed” by 
regulation, and a licence is obtained allowing an individual to kill listed birds. 
• no species that interact with salmon farming are listed, thus preventing them from being killed by legal means. 
6. Siting Guideline to Separate Salmon Farms from Seal/Sea Lion Haulouts 
Policy guideline, administered by MAFF 
• unwritten operating guideline is to restrict the issuance of aquaculture licences to farms that are located at least 1 km 
from known seal and sea lion haulouts as a means of reducing predation problems. 



The aquaculture licence issued by the MAFF requires farmers to undertake “reasonable and 
lawful husbandry practices necessary for preventative predator control.” This is a standard 
provision in all aquaculture licences. What is “reasonable and lawful” is not defined in the 
licence; however, licensees must also comply with the provisions contained in their 
aquaculture development plan which may incorporate specific measures (such as netting, 
fencing, secure feed storage systems) that must be employed to prevent predation problems. 

Marine mammals cannot be killed without a licence issued by DFO under authority of the 
Marine Mammals Regulation, pursuant to the federal Fisheries Act. Licences are issued 
where farmers can demonstrate that non-lethal predator control methods were ineffective, 
and they must submit reports of the kills and try to recover the animal for research purposes. 
Most operating farms possess valid licences. Shooting must be done in accordance with the 
provincial Firearm Act which stipulates that anyone using a firearm must exercise care for 
the safety of other persons or property. As shown in Table 16, over 3,800 harbour seals, 
California sea lions and Steller sea lions have been reported killed by salmon farmers in the 
past eight years. 

 

Table 16. Reported Kills of Marine Mammals at British Columbia Salmon Farms, 
1989-1996 
 
  Number of  
  Active Licences 
  to Kill Marine
 Harbour Seal  California Sea Lion
 Steller Sea Lion 
 Year Mammals Kills 
Reported Kills Reported Kills 
Reported Total  
 1989 2 3 0
 0 3  
 1990 60 790 6
 5 801  
 1991 66 502 7
 5 514  
 1992 65 431 7
 9 447  
 1993 64 380 13
 7 400  
 1994 71 528 4
 8 540  
 1995 79 589 25
 14 628  
 1996* 82 475 36
 10 521  
 Total  3,698 98
 58 3,854 



 
* Preliminary estimate—1996 data collection and analysis incomplete 

Source: DFO, 1997. 

 

ADDs are authorized by DFO. The permit requires the holder to maintain a record of 
observation at the site of non-targeted marine mammal activity/behaviour and submit that 
information, together with records of operational use of the devices, to DFO on a monthly 
basis. In addition, the devices are supposed to only be activated when there are harbour seals 
or sea lions in the vicinity of the pens, and de-activated once the predators depart the 
immediate area. Seventeen permits for these devices have been issued by DFO. This accounts 
for about 20 per cent of all B.C. salmon farms. 

Terrestrial mammals such as bears, river otters and mink are protected by the provincial 
Wildlife Act and may not be killed or trapped without provincial authority under that Act. 
Killing or trapping of these animals may be done only by a licensed individual. If the intent is 
to trap and relocate the animals, MELP staff will normally refer the salmon farmer to a 
licensed trapper.  

The Migratory Bird Convention Act, administered by the Canadian Wildlife Service, 
protects migratory birds in Canada. It provides a number of protective measures for a wide 
range of birds, including some species that interact with farmed salmon, such as waterfowl, 
gulls and herons. The Act allows permits to be issued to kill listed species that cause a serious 
impact on agricultural interests. No birds that interact with salmon farms are listed under the 
Act, and they may therefore not be killed through any legal means. 

In addition, although it is not a regulatory requirement, or even a written policy requirement, 
MAFF’s normal practice, when considering new aquaculture licence applications, is to only 
approve licences where farms are to be located at least 1 km away from known seal or sea lion 
haulout sites. The effectiveness of this measure is questionable, however, given that these 
animals routinely travel considerable distances, certainly beyond 1 km, in their search for 
food. 

 

II. Assessment of Existing Measures 

There are a number of concerns associated with the above-listed tools that are currently in 
use to regulate/manage salmon farming and wildlife interactions. These are discussed below, 
and recommendations are provided to address the concerns. 



A. Killing of Predators 

As shown in Table 16, a significant number of predators are reported killed each year at fish 
farms in B.C. It was suggested by some participants in the SAR that these figures understate 
actual predator killing at salmon farms. Killing at these levels would appear to reflect a 
general ineffectiveness in predator prevention efforts. Animals are being killed because there 
are not adequate physical barriers to stop predation from occurring in the first place. Physical 
predator prevention systems such as predator netting and secure feed storage facilities are 
expensive, and it may be that farmers are deterred from making investments into these 
measures, given the uncertain business climate, when they have the low-cost option available 
to them of shooting the predators.  

In terms of ecological effects of killing predators at these levels, the TAT was unable to 
conclude from available information that provincial seal or sea lion populations were being 
negatively impacted. They did, however, suggest that there may be some negative impacts on 
local populations, where killing occurs over short time periods at relatively high levels. It 
should nonetheless be noted that harbour seal and California sea lion populations have 
increased substantially in B.C. in recent years. 

Aside from potential population impacts, there is a significant perceptual problem with killing 
marine mammals. It is not viewed as an acceptable practice by many segments in society, and 
there may potentially be issues raised in the marine tourism sector if the practice continues at 
current levels, or increases. Certainly, First Nations people object to killing marine mammals 
at these or any levels, mainly on the basis of potential interference with their rights and 
interests. 

Finally, shooting in darkness, because that is when predators usually attack, is a source of 
concern for public safety, even if the individuals shoot cautiously. 

For these reasons, it is suggested that greater efforts at predator prevention to minimize the 
need the need to kill predators, and tighter controls on shooting practices, are needed. The 
salmon aquaculture licence and development plan could provide an effective tool for 
achieving these purposes. Operators could be required to identify the specific measures that 
will be applied to prevent and minimize predation problems, and these could be incorporated 
into the salmon aquaculture licence development plan, which would make them enforceable. 
MELP has prepared a set of guidelines for preventing predation problems on salmon farms. 
These could serve as a starting point for the development of a more current and 
comprehensive set of guidelines for salmon farming proponents to follow in preparing and 
submitting their “predation prevention plans” for review and approval as part of the 
aquaculture licensing procedure.  



With predator prevention as the focus, possibly coupled with greater emphasis on the trapping 
and relocation of problem predators, the need to shoot predators should decline significantly. 
It is accepted, however, that the need to deal occasionally with a persistent predator by killing 
it will continue. Licensed shooting of predators should still be allowed at salmon farms, but 
under tighter controls than exist presently. It is recognized that enforcement of these controls 
is difficult given the remoteness of most salmon farms and the limited availability of 
enforcement resources.  

 

 

 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

B. Acoustic Deterrent Devices (ADDs) 

Seventeen ADDs have been authorized for use at B.C. salmon farms. The potential impact of 
these devices on non-target species has raised concern to some. The SAR received 



submissions outlining these concerns based mainly on local observations. The results of some 
scientific research on the subject was made available to the SAR.  

Conclusions reached by the SAR scientific advisors respecting impacts of ADDs are that:  

• Although ADDs are reportedly effective for up to two years, effectiveness is variable among farm 
sites, and appears to diminish with time. Pinniped (e.g., seal and sea lion) attacks occur even where ADDs 
are used. It is thought that effectiveness is related to an animal’s prior experience. It is assumed that 
animals that continue to attack sites with ADDs have experienced past success, and that these animals are 
sufficiently motivated by previous success and hunger to withstand the intense ADD signals, 

• Predator success depends on the predator net system or type of net pen, net rigidity, material and 
mesh size, and the motivation of the predator, which may be related to the availability of other prey 
choices, 

• The long-term impacts of high intensity signals from ADDs marine mammals are not conclusively 
known; however, pinnipeds (e.g., seals and sea lions) that are not deterred by the devices may experience 
hearing damage at close range. It is not known whether animals which continue to attack have habituated 
to the signals, or have experienced hearing damage, 

• ADD signals may interfere with animals’ communication signals and with passive listening abilities, 
due to “acoustic masking,” 

• Harbour porpoise respond to ADDs by avoiding exposure to the ADD signal by altering normal 
movement patterns. This could result in permanent disruption of normal movements and appreciable loss 
of access to habitat, 

• Declines in the number of sightings of baleen whales and killer whales in the Broughton 
Archipelago have been reported and appear to coincide with the introduction of ADDs to that area. It is not 
clear whether these two events are related; however, observations in Newfoundland indicate that 
humpback whales may vacate areas where ADDs are operating, and  

• Based on the variable effectiveness among farm sites and diminishing deterrence response with 
time, ADDs are not considered a long-term or a desirable primary method of predation control. 

Given these findings, particularly the finding on the inconclusive effectiveness, ADDs present 
too great an environmental impact to allow their continued use in B.C. Predator prevention 
through physical control measures should be the priority—see above recommendation 
respecting “predation prevention plans.” ADD use should be phased out over a two-year 
period to allow some time for salmon farmers to develop and implement predation control 
plans with a focus on physical predation control measures. Prevention plans should prohibit 
the use of ADDs. Federal/provincial cooperation regarding implementation of this 
recommendation will be necessary. 

 



 
C. “Night Lighting” at Salmon Farms 

Several salmon farms in B.C. have been authorized by DFO and MAFF to illuminate their 
net-cages at night because it shows promise for growing larger fish more quickly, and 
prevents premature maturation of Atlantics (know as grilsing) and failure of fish to reach 
normal adult size. These benefits may lead to an overall reduction in production costs for 
salmon farmers. 

The SAR heard concern about this practice, especially from First Nations. The main basis for 
the concern is that lighting attracts wild fish species such as herring into the net-cages and 
that the fish attracted are being eaten by farm fish. Another concern is about the potential for 
transmission of disease to wild fish that are in such close proximity to farmed fish, although 
salmon farmers would naturally also be concerned about transmission of disease from wild to 
farmed fish. A further issue is the aesthetic impact of night lighting on nearby residents and 
recreationists. 

Study to date of the biological effects of this practice shows that fish in net-cages do not 
consume significant amounts of wild fish that may be attracted to the net-cages by lighting. 
However, limited past research into this interaction, coupled with conflicting anecdotal 
information, suggests that further scientific study of this issue is warranted. Accordingly, it is 
proposed that no new authorizations for night lighting at fish culture operations be issued in 
B.C., pending the results of additional research into this issue. Since this issue is principally 
of concern to First Nations, they should be involved in the development of study design and 
monitoring to undertake further work. The existing agreement between the province and the 
KTFC provides an administrative mechanism for this cooperation to occur in the Broughton, 
where this issue is most pronounced. Naturally, the industry also must be actively involved in 
this research initiative. 

 



C H A P T E R  9 .  F I R S T  N A T I O N S  I S S U E S  

I. Participation of First Nations in the Provincial  
   Management Scheme for Salmon Farming 

The art and cultural objects of coastal First Nations describe the close and special 
relationship First Nations have had, and continue to have, with the sea and its resources the 
often referred to “whole” or “oneness.” This relationship not only gives rise to aboriginal 
rights but guides the perspective of First Nations people and defines their outlook on matters 
that can affect that relationship. It is to be expected that First Nations would have serious 
concerns about activities that could potentially impact that relationship or jeopardize their 
economy, culture and traditions. It is also to be expected, in these times of treaty discussions 
and evolving definitions of the province’s obligations to First Nations, that the province’s 
approaches to resource management will also be evolving. These factors led to a process for 
this review that ensured extensive involvement by First Nations, and they illustrate why 
meaningful involvement by First Nations in the ongoing management of the resources that 
the salmon farming industry relies on is being recommended. Throughout the report, 
recommendations are discussed that are related to First Nations concerns, and these are 
summarized in this chapter. 

First Nations participated in the review through membership on the Review Committee and 
through direct consultation with the TAT and EAO. First Nations submissions, comments 
and perspectives regarding salmon farming are presented in Volume 2 of this report. Volume 
2 is purposely not summarized here to avoid loss of any meaning or intent and should be read 
closely to understand the concerns, comments and positions taken by those First Nations that 
participated in the review. The conclusion that can be drawn from their perspectives is that 
First Nations have “zero tolerance” to salmon farming in their traditional territories due to 
concerns about potential impacts of salmon farming on wild resources and their aboriginal 
rights. 

There are a number of reasons for this position including technical concerns. These are 
discussed in detail in Volume 2. 

 

II. Assessment of Infringement of  
    Aboriginal Rights Through the Tenuring Process 

A critical decision for the province to make in managing salmon farming is a determination 
regarding infringement of aboriginal rights due to the granting of a tenure for salmon 
farming. The past few years have been significant in the development of the law respecting 
aboriginal rights. The leading court decisions are summarized by Hillyer1 for the EAO and 



by Braker (Volume 2, Appendix 4) from a First Nations perspective. In January 1995, the 
Minister of Aboriginal Affairs  

 
 

 



released a policy providing operational guidelines to provincial government agencies in 
meeting their legal obligations to ensure aboriginal rights are respected on Crown land. The 
guidelines were developed based on a number of key court rulings, particularly Delgamuukw 
v. B.C. (BCCA, 1993). Aspects of this decision have recently been argued at the Supreme 
Court of Canada and a decision is pending. 

The BC Court of Appeals (BCCA) decision clarified the nature of the legal relationship 
between the province and First Nations. Before engaging in, or approving activity on Crown 
land, the province must determine if aboriginal rights exist in the area and ensure that the 
proposed activity will not unjustifiably infringe those rights. The province is committed to a 
policy of exercising best efforts to avoid any infringement of known aboriginal rights during 
the conduct of its business. Infringement will be avoided where Crown and aboriginal rights 
can co-exist, either as a matter of fact or as the result of a negotiated settlement.  

The Crown Lands Activities Policy outlines the process for dealing with a Crown land 
application in the context of determining aboriginal rights by asking four questions: 
1. Is a right established? 
2. Would the proposed Crown action infringe the right? 
3. Can matters of conflict be resolved through negotiation? 

4. If there is an infringement, can it be justified? 

In order for the province to deal with these questions, there must be a mechanism in place for 
the province to discuss them with the First Nation in whose territory, or in the vicinity of 
whose territory, the application is being proposed. Assessment of infringement is based on 
ensuring adequate information regarding the resource that is the subject of the right being 
asserted. This information will often be in the form of habitat and biophysical resource 
inventory data and will include traditional use assessment including social, economic and 
cultural components. This information is necessary before an analysis of the effectiveness of 
strategies to avoid or mitigate potential impacts to resources subject of the right can be 
undertaken. Chapter 4 recommends that habitat and biophysical resource assessment data be 
collected as part of the site assessment by the proponent under the direction of the regional 
Fish Farm Review Committee. Traditional use information not already accessible through 
provincial databases may require collection for a specific site assessment. 

A. Tenure Renewals and Amendments 

If followed, the current policy and process to consider tenure applications will result in an 
appropriate analysis of potential infringements of aboriginal rights. The Crown land process 
is applied to tenure renewals and replacements where there is evidence that activities may 
infringe on aboriginal rights and where the licences (tenures) do not contain specific 
provisions with respect to renewals. First Nations will also be consulted regarding tenure 



amendments, if there is information suggesting aboriginal rights may be affected by the 
amended tenure. 

While the EAO has not reviewed all files for all tenures, it is apparent that the recommended 
siting standards, designed to protect resources to which there may attach aboriginal rights, 
will not be met for some existing tenures. For these tenures and tenures which First Nations 
have indicated infringe their aboriginal rights, there should be a process to assess the 
potential of unjustifiable infringement prior to the licence being renewed. 



Identification of tenures requiring consultations on renewal should be undertaken 
immediately through the review of existing tenures (recommended in Chapters 4 and 7) and 
through consultation with appropriate First Nations, so that MELP would have some idea of 
the number of sites overall that would require further work. This review should focus on 
those sites identified by the First Nation consulted as requiring an aboriginal rights 
assessment, as opposed to every site. 

The strategy would continue the work that MELP and MAFF have initiated in Clayoquot 
Sound and should include the Broughton Archipelago. The preliminary review should 
determine on a site-by-site basis whether: 
• consultations with First Nations were undertaken, and/or  

• habitat, biological resource inventory or cultural and heritage information was considered as a 
basis for the aboriginal rights assessment. 

The consultations should be undertaken with the First Nations in whose traditional territory 
the tenure is located. The Broughton Archipelago First Nations have agreed that these 
consultations would be through the KTFC. This strategy may result in the need to move 
certain farms to newly approved sites.  

This raises the need to sequence steps in the process of reviewing tenures. 

The tenure review process could be invoked as tenures come up for renewal, or could deal 
with tenures in two time groupings (1987–1990; 1991–1993). 

Early on in the process, MELP should have an estimate of the demand on the Crown land 
resource for farm relocation. This should be known prior to new applications being 
considered.  

The Broughton Archipelago falls within the boundaries of the forthcoming Central Coast 
LRMP. The need to relocate farms should be a consideration during that planning process. 
As mentioned above, an estimate of the resources needed to relocate farms should be made 
prior to dealing with any new applications to protect investments of existing tenure holders in 
farm capital and equipment, and to protect related onshore investment. 

It is essential in these processes to consider the vested rights and interests of the tenure 
holders. Industry will be a critical component during the development and implementation of 
strategies to deal with review and renewals of existing tenures. 

B. New Tenures 

The process recommended by First Nations to consider tenure applications is based on the 
following principles: 



1. The relationship between the province of B.C. and the First Nation must be based on respect. This 
requires full disclosure of information relevant to a decision by the province. 

2. As each First Nation is independent and possesses its own rights, the First Nation in whose 
traditional territory an application for a tenure is made must be consulted. 

3. Each First Nation may establish its requirements for consultation. 

4. First Nations must be involved in decision-making in a genuine manner on a government-to-
government basis. 

5. When implementing policies and regulations, the province will recognize, affirm, and respect 
aboriginal rights. 
6. First Nations must be involved in decisions regarding: 
 • applications for approvals for new fish farms, 
 • changes to existing farms (threshold of change not specified), 
 • renewal of fish farm “licences,” and  

 • management of fish farms. 

Currently, First Nations are involved in decisions respecting salmon farming through the 
application of the Crown Land Activities Policy, with referral and consultation concerning 
tenures and licences, and referrals to the KTFC for the Broughton. The process 
recommended by First Nations for involving them in these decisions is outlined in Figure 1, 
Volume 2. It is dependent on a detailed proposal prepared by the proponent including: a site 
plan, operational plan and various management plans including systems for fish 
containment, escaped fish recovery, fish health management and disease control, waste 
management and staffing and hiring policies, as well as a site remediation / reclamation plan 
as necessary for fallowing or when a farm is closed. The proposed process is based on time-
lines and invokes dispute resolution processes where conflict arises in the process. 

Involving First Nations as members on the Fish Farm Review Committees would ensure that 
they receive information collected by the proponent, and would provide a mechanism for First 
Nations to present information relevant to the siting request to the committee. This 
committee-based approach to a tenure review is similar to the environmental assessment (EA) 
process established by the EAA and the process in place for reviewing mines that are not 
reviewable under that Act. For the latter, there are established standing regional committees 
that consider and review applications. Under the EAA, a project committee consisting of 
government (federal, provincial, First Nations and local) representatives, reviews an 
application. 

As in the EA process and as recommended by First Nations, any proposed process would 
require that the proponent submit a well developed proposal. (see Chapter 4). This report 
recommends that the Fish Farm Review Committee have a primary role in reviewing tenure 
applications. It should have representation from those managing agencies with an interest in 



fish farming (e.g., DFO, MELP, MAFF, MSBTC, MOH) and include representation from the 
First Nation(s) from the area in whose territory the application is made and local government 
representatives. The committee would be responsible for ensuring that the proponent submits 
adequate information for review. The committee-based process is also a good mechanism to 
link the statutory requirements of the Heritage Conservation Act (administered by the 
MSBTC) with the First Nations, whose heritage and culture are being assessed.  

The proposal would also be referred to the relevant local advisory working committee (see 
Chapter 4), with local government representatives serving as the information link between the 
two committees. First Nations may choose to participate on the working committee, as well as 
the Fish Farm Review Committee. Recommendations regarding notice of applications are 
also made in Chapter 12. 

Parallel to this process, the province must meet its obligation to consult directly with First 
Nations in whose traditional territory the tenure is applied for, in accordance with the policy, 
or in the case of a First Nation party to the KTFC/provincial MOU, with the KTFC. 
Information provided through the Fish Farm Review Committee will assist this process. For 
Clayoquot Sound, the application would be referred to the Central Region Board. The 
Regional Manager would take into account the results of First Nations consultations and, in 
the case of Clayoquot Sound, the decision of the Central Region Board, recommendations of 
the Fish Farm Review Committee and advice from the local working committee, in coming to 
a decision. In practical terms, a Central Region Board decision against a proposal will result 
in the dispute resolution process being invoked and no tenure being issued immediately. 
These procedures are shown in Figure 11 in Chapter 4. 

The policy of the Lands Branch of MELP is to respect the processes established by interim 
measures agreements and protocols, recognizing that they do not replace the province’s 
obligation to avoid unjustifiable infringement. As pre-treaty agreements and treaties are 
negotiated, the consultative mechanisms will change and consultations should be conducted 
in accordance with these agreements. 

It should be noted that any person can file an objection under section 63 of the Land Act and 
request the Minister to hold a hearing prior to a decision being made. 

 

 

 

 



 

 
 
 
 
 
 
 

 

III. First Nations Involvement In Resource Management  

The local or “first-hand” knowledge of First Nations with respect to wild resources is in itself 
a valuable resource that has not been well utilized by agencies managing the resources 
associated with salmon farming. This information has developed in First Nations over 
generations due to their unique and direct relationship with their environment, and has often 
not been accessed when resource decisions were made. The decision-making process with 
respect to tenures is one mechanism to input this information, but there are others. Because 
of the First Nations unique relationship with the wild fisheries resources, First Nations 
should be involved in policy development for the salmon farming industry and participate on 
the advisory body recommended in Chapter 13. 



Many First Nations agencies have been developing highly capable, technically skilled staff 
(often fisheries staff), who are able to combine the local knowledge of each First Nation with 
their newly acquired skills. These individuals are often retained by the federal government as 
guardians or fisheries officers. As a result of this enhanced capacity, combined with the 
nearness of many First Nations communities to salmon farms, First Nations are in an 
excellent position to provide support and technical services directly to industry. These services 
may include farm-related support services (e.g., packing and transporting fish, feed, and 
equipment) and technical services such as environmental research, sampling and monitoring. 

First Nations are similarly in a position to assist governments with research, audit and 
enforcement roles, and to assist governments and industry with the implementation of 
regionally developed escape recovery plans. Accordingly, members of First Nations could be 
relied on to provide certain of these program functions for government and, due to location, 
provide economic efficiencies. Consideration should be given to providing training programs 
for First Nations, as needed. 

Since many First Nations are involved in fisheries enhancement and the harvesting of wild 
stocks, they should be offered training in fish health and disease identification in wild stocks, 
in order to provide data on fish disease surveillance to the common database recommended in 
Chapter 6. 

There is some limited direct employment of First Nations in the industry at this time, working 
on farms, packing and transporting fish and working in fish processing. First Nations have 
had little direct involvement as farm owners, but some limited interest has been shown by a 
few First Nations in direct participation in the industry through farming. 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 



C H A P T E R  1 0 .  M A N A G I N G  R I S K  A N D  U N C E R T A I N T Y  

I. Uncertainty 

The review received criticism for its failure to answer unequivocally all of the questions and 
concerns raised during the review. The TAT was tasked with evaluating all existing scientific 
literature, research, and observational information currently available and providing their 
best interpretation of these data. Input from the RC and members of the public ensured that 
the TAT’s review and interpretation were comprehensive. The Environmental Assessment 
Office was not mandated to conduct primary research, and even the most exhaustive review of 
already existing literature is limited to the current state of knowledge for the issues as at the 
date of the publications. There remains varying levels of uncertainty around some of the 
issues addressed by the review. This must be considered when recommending future 
management directions and research needs. 

The positions taken by individuals and organizations during the review relate to their 
willingness to accept differing levels of risk in the face of uncertainty. Proponents of the 
industry point to the conclusions of the TAT that there is a low overall risk to the province 
from the existing industry as being a ‘green light’ for industry expansion. The most vocal 
opponents of open net-cage salmon aquaculture point to the remaining uncertainty and argue 
that the burden of proof should be on industry to show that there are no risks to the marine 
environment. They regard the failure to prove negative impacts to be irrelevant, given 
information gaps, and suggest that the inability to completely disprove those negative impacts 
justifies a shift to closed-containment grow-out systems. Other approaches fell between these 
two extremes. 

The inability of science to eliminate uncertainty around an issue is not unusual. Scientific 
research rarely eliminates all uncertainty, but more narrowly defines its boundaries. In the 
face of uncertainty, researchers continue to gather information, but government decision-
makers must choose a course of action. Delaying action in the hope that new information will 
resolve, or at least reduce, the level of uncertainty is itself an interim decision. Decisions are 
needed that protect and nurture a richly diverse natural environment, yet enable economic 
progress. 

 

II. Precautionary Principle, Preventative  
    Management and Adaptive Management 

Several members of the RC and public recommended that government invoke the 
precautionary principle when dealing with the uncertain consequences associated with 
salmon aquaculture. Most definitions of the precautionary principle include the notion that 
when the outcome of an activity is uncertain, the potential negative effects of that activity 



need to be considered and measures taken to avoid them. There is no consensus on how to 
apply the principle to decision-making under conditions of uncertainty. 

Since the principle has a range of interpretations, perhaps the best way to apply it is as a 
guiding principle. It should encourage, or perhaps even oblige, decision-makers to consider 
the potential for harmful effects of activities on the environment before they approve those 
activities. The Provincial Land Use Charter, which reflects provincial resource use policy, 
recognizes that the human understanding of nature is incomplete and commits government to 
attempt to anticipate and prevent adverse environmental impacts and exercise caution and 
concern when making land and resource decisions. 

Until information is at a level that allows consistent, accurate prediction of the impact of an 
activity, measures are relied upon to ensure a specific outcome is prevented. For example, 
while it is important to fully understand the impacts of escaped farmed salmon on wild 
salmon, it is probably more important to prevent their escape to avoid unknown impacts. 
Similarly, while it is important to fully understand the implications of disease in farmed fish, 
it is probably more important to prevent disease. Many of the recommendations of this report 
are aimed at impact prevention or avoidance when the full implications of an impact are not 
known. 

Directly related to the precautionary principle is the concept of adaptive management. 
Adaptive management can be defined as linking science with management and implementing 
management in a manner that predicts and allows for change as the science changes. It 
acknowledges uncertainty and then sets out to deal with it. Adaptive management functions 
by first identifying gaps in knowledge and then linking defined experimentation and 
monitoring efforts to fill in those information gaps with adjustments in management and 
regulation. Conclusions will determine the level of prevention necessary. 

By adaptively managing the salmon aquaculture industry, government can proactively 
address existing uncertainty, reduce risk and allow for sustainable development of the 
industry in B.C. Fundamental to successful adaptive management are focused research 
initiatives and ongoing monitoring to fill in information gaps and determine if management 
adjustments are indicated. The other component, as mentioned above, is to manage in a 
precautionary manner to avoid or prevent negative effects. Many of the TAT 
recommendations were based upon their best interpretation of the existing information and 
were qualified by identifying the need for further focused research and monitoring. Further, 
the TAT acknowledged the validity of adjusting their recommendations based on the findings 
of that research and monitoring. 

The need for increased protection against even the remote possibility of a catastrophic event 
was also raised during the review. Some people argued that the results of further research 
and monitoring may not provide the answers quickly enough, and that there need to be 



contingency measures in place to deal with any major negative impacts on the coastal 
environment. In addition to prevention management, the measures most often suggested 
include the use of increased insurance and bonding schemes to ensure that there are 
adequate funds to mitigate the effects of a catastrophe. 

The following sections discuss these three measures (research, management program 
implementations and monitoring, and insurance / bonding schemes) for addressing risk and 
uncertainty in the management of salmon aquaculture in the province. 



I I I .  F O C U S E D  R E S E A R C H  N E E D S  

As discussed above, continued research that is focused on filling in information gaps is 
crucial to adaptively manage and to reduce uncertainty over time. Research efforts must be 
prioritized to ensure the most effective use of limited resources. Successful research which 
increases knowledge is dependent upon the cooperative efforts of industry and government. 
Since both government and industry will benefit from further research into salmon 
aquaculture, cost-sharing is necessary. Whenever possible, independent research institutions 
and consultants should be involved, recognizing that as government resources decrease, 
reliance will shift to industry to fund much of the work. 

Table 17 prioritizes the research recommended in this report by outlining a time frame for 
undertaking specific research efforts.  

 
Table 17: Suggested Scientific Research, Technological Development and Resource  
Inventory Priorities 
 
 Issue Immediate  Within 
1 YearWithin 3 Years Ongoing Future  
Escaped Farm Salmon   • Investigate the  • Pursue technologies • Further develop • Research the use 
     feasibility of genetic/  to produce all-female  domesticated    of chemicals to 
     physical marking of   and non-reproductive Pacific broodstock   artificially imprint  
     Pacifics as a way to  Atlantic stock, to   that exhibit genetic  farm salmon in order 
     monitor genetic  determine feasibility   and behavioral  to attract them to 
     impacts of escapes.   of making these  characteristics that    specific areas. 
     Investigate Norwegian   technologies   would make 
     marking programs for  mandatory.  interbreeding with 
     applicability to B.C.    wild stocks  
    • Conduct experiments     unsuccessful. 
     to distinguish whether    • Continue to study 
     chronic net pen losses     interactions (e.g 
     are due to escape      genetic, competition, 
     rather than undoc-    risks) between wild 
     umented mortality.    and escaped farm 
    • Determine a practical     salmon. 
     time frame to shift to    • Managing agencies 
     production of all     to actively monitor 
     female Atlantics    research of known 
         researchers from  
         universities investigat- 
         ing potential  
         interactions/ 
         behaviours of  
         escaped salmon. 
Fish Health       • Province (MELP/ 
         MAFF) and DFO to  
         contribute to ongo- 
         ing research into vac- 
         cine development. 
                                 cont...



 Issue Immediate  Within 1 Year Within 3 Years Ongoing Future  
Waste Discharges • Assess the viability  • Conduct research for   • Continue to refine • Undertake studies of 
   and safety of   a full farm production     the MAFF discharge  regional flushing/ 
   bivalves at beaches  cycle, as a basis for    and siting model to  carrying capacities for 
   near existing salmon  establishing waste    incorporate water  oxygen, ammonia  
   farms in relation to   discharge perform-    column currents,  and phosphorus in 
   antibiotic use and   ance standard for    general bottom  areas where deep  
   suspended solids.  salmon farms.    topography,  water exchange is  
         • Develop water quality     distribution and tim-  unknown and may 
     criteria (particularly     ing of drug usage,  be limited. 
     for phosphorus) for     and performance  Additionally, evaluate 
     dissolved waste     criteria.  potential impacts 
     discharges from lake       of cumulative 
     cage operations, as a       effects of waste 
     basis for establishing a      discharges on 
     performance standard       sediments. 
     for lake rearing      • Experiment with 
     operations.       integrated multi- 
           species aquaculture  
           facilities to  
           determine their  
           feasibility. 
Coastal Mammals  • Conduct further  
and Other Species  research into the  
   effects of night  
   lighting, including  
   effects on species  
   outside of net pens,  
   as a basis for est- 
   ablishing final prov- 
   incial policy on the  
   practice of night  
   lighting at salmon  
   farms.  
Salmon Farm Siting     • Identify and classify  • Define areas of 
       the relative   sensitive fish habitat 
       “importance”/“sign-  (marine), sensitive 
       ificance” of anad-  marine wildlife 
       romous fish streams,    habitat, critical and 
       as basis for refining    important recreation 
       siting criteria.   sites and features, 
         archaeological and  
         cultural heritage sites  
         and features, and  
         First Nations coastal  
         use areas. 
Alternative Technologies  • Initiate pilot projects to  
     promote development 
     of closed circulating  
     marine systems in B.C. 
     (see Chapter 11,  
     Recommendation 43). 

 



  

 

IV. Management Program Implementation and Monitoring  

In addition to pursuing new solutions through research, it is necessary to continually assess 
the adequacy of current management programs. Monitoring, or the ongoing collection of 
information, is crucial in this regard. The collection of standardized data continuously over 
time, allows an increasingly refined understanding to be developed. To determine the 
effectiveness of existing measures, it is important that information be collected and analysed 
over an adequate time frame to evaluate whether or not the activity is meeting the set 
standard. Many of the individual recommendations of this report include the requirement for 
ongoing monitoring as part of a performance-based program as a measure of effectiveness. 
Refer to Chapters 4-8 for specific recommendations regarding changes to management 
programs and monitoring. 

 

 
 

 

V. Insurance and Bonding Schemes 

Some review participants proposed that the risks of ecological damage to wild salmon due to 
salmon farming, and the associated risks of economic loss to those whose livelihoods depend 
on the wild salmon fishery, should be mitigated through a requirement for the salmon 
aquaculture industry to post a sizeable financial bond that would provide a secure source of 
funds to remediate ecological problems and compensate for economic losses. This proposal 
arises primarily out of a concern about the potential for a collapse in wild salmon stocks 
caused by disease transfer from farmed to wild fish. The Norway experience is cited 
frequently as an example where the importation of salmon corresponded with a change in the 
rate of detection of the parasite Gyrodactylus in Norwegian rivers. The original introduction 
of infected smolts to Norway was for the probable purpose of enhancing wild stocks. Since 
broodstock for the hatcheries was taken from the wild stocks and moved into hatcheries, 
hatcheries became infected. Many hatcheries provide stocks to the salmon farms and for 
release into the wild for enhancement. 

Officials in Norway responded to the Gyrodactylus infection with a parasite control program 
consisting of killing all fish in the affected rivers through the introduction of the chemical 
rotenone. This chemical treatment kills fish, but does not destroy fertilized eggs in the stream 



bed. The question of whether or not the lack of previous detection of the parasite reflected a 
recent introduction of it from importation of Atlantic salmon into Norway (1975), or 
inadequate disease surveillance in Norway, continues to be debated. Also debated is whether 
or not it is appropriate to react to an outbreak with such drastic measures. Some feel that 
diseases should run their course as a mitigation measure. In B.C., the importation of live 
smolts, the host for this parasite, is prohibited for salmon enhancement programs or 
commercial salmon culture. Despite the differences between the Norwegian and B.C. 
situations, some groups interpret this experience as a type of occurrence that could affect 
B.C., and would like an assured source of funds to be available to respond to that possibility.  

There are precedents in other economic sectors where security guarantees, normally in the 
form of a financial bond or approved letter of credit, are required from developers by 
government in order to ensure the availability of money to address problems of non-
performance, clean-up, or reclamation. For example, mining developments are normally 
required to post a bond to ensure the availability of funds for mine reclamation or to 
guarantee funds for ongoing post-reclamation onsite treatment costs. There is currently about 
$150 million held in bonds for these purposes from mining companies operating in B.C. The 
energy sector in B.C. is also required to provide drilling reclamation deposits for a similar 
purpose. The total value of bonds posted by energy companies in B.C. is under $10 million. 
The B.C. salmon farming industry itself currently maintains a blanket performance bond of 
$25,000, arranged through the BCSFA, to cover site clean-up costs in the event of an 
operator abandoning a farm site and leaving government with the responsibility to remove the 
improvements. In all cases, the bonds relate to reclamation at the site, and reflect an amount 
that can be estimated with some degree of accuracy. 

Although these precedents and examples exist, the proposal to require industry to guarantee a 
pool of funds to remediate a potential ecological disaster and to compensate those affected 
must be considered in light of a number of factors.  

A. Degree of Risk 

The review has concluded that although the probability is not zero, the likelihood of the 
importation of exotic pathogens in connection with salmon farming activities is low, as is the 
probability of disease outbreak due to farm-wild fish interactions. Although the consequences 
of a major disease outbreak could be extreme, the estimated low potential for salmon 
aquaculture to cause an outbreak would make it difficult to impose a requirement for a 
remediation fund. A far better risk management strategy would be to focus on prevention 
through the consistent application of well-designed importation policies and protocols, and 
sound husbandry practices. 



B. Causation 

If there were to be a major disease outbreak in wild stocks, it would likely be difficult to 
definitively say whether or not that the disease outbreak was caused by salmon aquaculture. 
The tools to accurately trace a disease in the open aquatic environment to its place of origin 
are limited although they will expand with the implementation of recommendations in this 
report regarding fish disease surveillance. Unless there was strong evidence connecting a 
disease outbreak in farmed salmon to a disease outbreak in wild salmon, the use of such a 
fund could not be justified. This report recommends disease surveillance and application of 
the provisions of the Animal Disease Control Act. This approach would allow sources of 
diseases to be known and the costs associated with government control of the disease 
outbreak to be recovered. 

A legislatively based mechanism to respond to emergency situations exists in the 
Environment Management Act. The Act contains provisions to address emergency measures 
through powers granted to MELP. Where the Minister considers an emergency to exist, the 
Minister may declare an emergency and that steps be taken to prevent, lessen or control any 
hazard. The costs for the response are recoverable under the legislation as a debt through 
court action against those whose act or neglect caused or who authorized the events that 
caused the emergency. These powers currently exist for the use of government, should the 
unlikely scenario of an environmental emergency arise in connection with salmon farming.  

C. Size of Fund 

The potential scale or magnitude of the impact of this type of scenario is unknown. The often 
cited example of rivers in Norway treated for the disease Gyrodactylus, discussed above, 
involved a ten-year program designed to eradicate disease from rivers where hatcheries 
supply parr (pre-smolt salmon) to fish farms and to wild stocking programs. The Norwegian 
approach of chemical treatment is a very aggressive disease management strategy. A more 
likely strategy might be to allow the disease to run its course (if salmon were infected) and 
subsequently restore the run, provided that no non-migratory fish were impacted. The size of 
bond or contingency fund appropriate to redress the problem and to compensate affected 
parties would have to be based on potential losses to users of the run and the cost of 
restoration. Direct costs are recoverable as outlined above. 

D. Sectoral Equity 

There is the issue of equity with other economic sectors. If the B.C. salmon farming industry 
was required to maintain a contingency bond of this nature, then arguably all economic 
sectors that present any risk of off-site, external environmental impact—potentially including 
the mining, forestry, energy, agriculture, and the automobile industries—should be required 
to do the same. There are many examples of mitigation and compensation plans through 



which project developers bear the cost of rehabilitating lost habitat or resources where loss is 
a direct result of the development or activity. To date, no disease outbreak in the wild fishery 
in B.C. has been conclusively shown to have originated from salmon farming, making it 
difficult to apply the principle fairly. 

E. Bearing the Cost 

The economic impact on the salmon aquaculture industry must be considered. While the cost 
of bonding could be borne by the entire B.C. industry, possibly through a production levy, and 
administered by the BCSFA, the size of B.C.’s industry is small. 

If, through further information collection, it was determined that salmon aquaculture poses a 
major risk to B.C.’s native salmon stocks, then far more direct, immediate and preventative 
action would be necessary, rather than to simply mitigate it through an ‘after-the-fact’ 
funding scheme. In the short term, MAFF should measure the adequacy of the industry bond 
of $25,000 for reclamation costs, based on today’s costs of doing reclamation work, and 
increase it if necessary. 



The focus of the recommendations in this report is: 

• further research and monitoring to fill information gaps and to determine the effectiveness of 
performance standards, and 

• implementation of risk prevention programs and adaptive management. 

The costs to industry to respond to these will be significant and will likely affect industry 
competitiveness, but allocating funds to these areas, especially implementing high standards 
for production and disease surveillance, is critical and should be where industry funds are 
directed at this time. 

 



C H A P T E R  1 1 .  A L T E R N A T I V E  S A L M O N  F A R M I N G  
T E C H N O L O G Y  

For the Environmental Assessment Office to comprehensively consider all recommendations 
brought forward in the SAR, it was important that an assessment be undertaken of the 
general state and availability of alternative technologies to B.C.’s predominantly used floating 
marine net-cages. As outlined in the direction given to EAO by the Ministers of Environment, 
Lands and Parks and Agriculture, Fisheries and Food, the EAO returned to the Ministers to 
confirm the addition and assessment of this information, which was outside the original terms 
of reference. 

 

I. Introduction 

The primary reasons for exploring alternative salmon farming technologies are the desire to: 
• control environmental impacts, 
• improve efficiencies in culture methods, and  

• augment opportunities to site salmon farms in locations that result in reduced coastal  
use conflicts. 

A general assessment of existing and developing marine or saltwater salmon aquaculture 
technologies that may be applied on a commercial grow-out basis was prepared as part of the 
review (see Volume 4, Part 4). These technologies can be categorized as follows: 
• exposed offshore open marine systems, 
• closed circulating marine systems, and 

• land-based saltwater systems. 

For each category, the SAR assessed:  
• the current state and technical feasibility of the technologies, 
• the direct environmental implications for the employment of the technologies, and  

• the economic feasibility of employing the technologies.  

The main advantages and disadvantages of each technology were summarized, and 
recommendations on the use of technologies in B.C. were derived from the analyses. 

The assessment relied on information available from current practical experience. This 
involved a review of the literature and contacts with involved companies, governments, and 
organizations worldwide. It relied on the advice from those with experience and expertise 
working in the field and providing industry services. The direct environmental implications 
for the employment of the technologies were extrapolated from the results of the review, but 



did not involve primary data collection or detailed analyses. Detailed process design and cost 
estimate for a land-based re-circulating salmon rearing facility in B.C. were conducted by 
Simons Environmental of Vancouver, B.C. and included in this report (see Volume 4, Part 4). 

A summary of the main economic, environmental and social advantages and disadvantages 
associated with various salmon farming technologies is presented in Table 18. 



T a b l e  1 8 .  A n a l y s i s  o f  A l t e r n a t i v e  T e c h n o l o g i e s  f o r  S a l t w a t e r  S a l m o n  
G r o w - o u t .  

 
System Type Advantages Disadvantages  
Exposed Offshore  • proven commercial viability • changes required in farming 
Open Marine Systems • avoids / reduces environmental   methodologies 
  issues associated with near-shore  • investment in new engineering and 
  coast (e.g., benthic smothering,    new capital 
  potential nutrient loading of inshore  • changes required in industry 
  waters, predator interactions)  corporate focus 
 • less conflict with competing  • potential for navigational conflict 
  coastal resource users • uncertain government policy and 
 • potential for many new sites to   regulatory environment 
  become available for the industry • possible redirection of economic 
 • higher quality rearing environment,   benefits associated with processing 
  leading to a potentially healthier,    and services 
  higher quality product   
Closed Circulating Marine Systems • highly controlled, more optimal  • economic and technical viability 
  rearing environment for cultured fish   unproved 
 • with solid waste collection and  • continuing competition for space 
  treatment, some coastal   with other coastal resource users 
  environmental issues addressed • flow-through nature of design 
 • decreased interactions with   (high volume intake with  
  predators and level of escapes   untreatable effluent) does not  
    eliminate many environmental  
    concerns 
   • investments in more expensive  
    capital required 
Land-Based Saltwater Systems • highly controlled, more optimal  • poor record of economic success 
  rearing environment for culture fish  - commercial viability doubtful 
 • with treatment technology,     at this time 
  avoidance of potential deleterious  • extremely high capital and energy 
  impacts on the marine environment   costs 
  associated with waste discharges • treatment of solid wastes and waste 
 • easier, safer working environment  water difficult, although technology 
 • limits or eliminates escapes and   is emerging 
  interactions with predators • environmental issues associated  
    with water intake and effluent still  
    evident without recirculation/ 
    treatment 
   • highly restrictive siting requirements 
    - provincial availability unknown 
   • conflict with upland property users  
    expected 

  



 

II. Exposed Offshore Open Marine Systems 

“Offshore systems” operate in locations that are exposed to relatively harsh environmental 
conditions, specifically large waves and potentially high currents. The primary benefit of 
these systems is the opportunity to grow fish in a consistent, higher quality water source with 
greater flushing rates than are found in more sheltered locations. “Offshore” can mean a few 
hundred metres or a few hundred kilometres from the shore. 

Development of offshore operations has included surface and submersible cages. More 
specifically, bottom-mounted submerged cages, surface-operated but bottom-moored nested 
cages, large single cages, fully submersible cages, and surface-operated, moored and flexible 
systems have been developed. 

Various offshore cage designs are technically feasible and operate commercially throughout 
the world. There are no obvious prohibitive barriers to the use of these systems on the B.C. 
coast. There are, however, cost implications to the industry. There are capital investment 
costs, and, in many cases, new culturing methods and procedures would have to be employed. 
The additional availability of offshore sites, however, may provide a means for industry 
expansion, given the limited availability of more sheltered locations. The higher quality 
rearing environment found in many exposed locations, among other factors, may result in 
higher productivity, helping to offset capital and operational costs, and potentially allowing 
the industry to remain profitable.  

By moving away from more sheltered locations, the industry could benefit from fewer 
conflicts with other competing coastal resource users and interest groups. There is, however, 
the potential to lose associated benefits to coastal communities for processing work, if better 
product distribution services afforded by larger centres become readily accessible. Moving to 
more exposed locations may allow for a greater regional concentration of the industry. The 
patterns that have evolved for the wild fish industry could repeat for salmon farming, if large 
centrally located offshore facilities were developed with concentrated onshore 
agglomerations. 

Some questions of possible environmental impacts associated with working offshore would 
also need to be studied further, although there are some clear environmental advantages to 
moving away from near-shore sheltered locations. Benthic smothering, potential enhanced 
nutrient loadings, and predator interactions would all be lessened. The better rearing 
environment which can be offered by open ocean locations may reduce the need for 
medicated feed. There may be a greater chance of a large-scale escape event due to structural 
failure or collision with a vessel, but with the proper engineering and safety precautions, 
these risks can be reduced. 



To facilitate the adoption of offshore systems, governments would need to clarify the 
management regime for offshore aquaculture. Siting decisions and industry management, for 
many aspects, may come under federal jurisdiction. 

In conclusion, offshore open marine systems are currently operating commercially in other 
parts of the world for the production of salmon. Many systems are available and are feasible 
both technically and economically. The salmon aquaculture industry in B.C. may find it 
desirable to expand its operations to more exposed, offshore locations, given the restricted 
availability of suitable near-shore sites and the environmental benefits. Due to the potential of 
many exposed offshore marine sites posing unique management challenges to government 
agencies, clarification on jurisdiction and the policy and management regime is required. 

 



III. Closed Circulating Marine Systems 

Two main types of designs have been conceived for closed circulating floating marine 
systems: a closed-wall cage, and a floating raceway. The first type resembles the traditional 
floating net-cage structure, with the exception that an impermeable membrane is used in 
place of a net, and a pump with an adjustable intake directs water into the cage with a passive 
outflow on an opposing end of the system. Closed-wall cages have the potential of being 
further modified by devising a system of solid waste collection from the bottom of the cage. 
The floating raceway has essentially the same elements as the closed-wall cage, but with a 
linear configuration. Although these systems are ‘closed’, in the sense that an impermeable 
membrane separates the fish from the surrounding marine environment, they are still flow-
through systems. 

Closed, circulating marine systems are becoming technically feasible for salmon grow-out. 
However, some components require further development and refinement to fully realize the 
benefits of the system. Commercial feasibility has not yet been demonstrated. 

Environmental benefits are the encouraging aspects of this technology. Compared to 
traditional floating marine net-cages, the farmer can more readily control the growing 
conditions for the fish stock, potentially increasing productivity. Solid wastes can be collected 
and treated, although the technology requires further development. Most water flows through 
the systems. Water effluent is still discharged untreated into the marine environment. 
Predation and escapes are virtually eliminated. These benefits are not achieved without other 
use offsets. For example, conflicts with other coastal resource users which compete for space 
would continue, and may even increase if aquaculture facilities are allowed to move into 
more sheltered locations. Due to the flow-through design of the systems, some environmental 
concerns, such as the potential for disease transfer, are not addressed. A high volume of 
water is required, which may have an effect on plankton or on larvae and juveniles of other 
species. 

In conclusion, closed circulating marine systems have been developed, but require further 
technical refinement. They are not proven to be commercially feasible and further work is 
required to shift from an experimental to a commercial operational phase. B.C. would benefit 
from pilot projects to promote the further development of these technologies from 
experimental to operational design. Research and development emphasis is needed on the 
reduction of social and marine environmental impacts and risks associated with salmon 
aquaculture (based upon the five key review issues), and on improving production conditions 
for the farmer. Pilot projects need to focus on developing economically viable farms which 
impose fewer environmental and social impacts than those of traditional floating marine net-
cages. Future Sea Farms, in cooperation with DFO, are currently monitoring their test farm 
located near the Pacific Biological Station in Nanaimo. The information generated from this 
monitoring program should be considered when developing pilot projects. 



Research and development costs to take technology from an experimental design phase to a 
commercially operational phase can be extremely high. Industry should be encouraged to 
establish an industry-wide fund for research and development purposes generally, through 
the levy of its producers to draw from to participate in this development. B.C.’s Farming and 
Fishing Industries Development Act provides a mechanism for such a levy system. Currently 
the wild salmon harvesters pay a levy of 0.5 per cent of the price paid to them to the BC 
Salmon Marketing Council. Such a fund would provide industry with core funding for 
developmental work but place industry in a position to participate in government-partnered 
programs for matched funds, when available. It would also provide assured funds for industry 
contribution to the research outlined in Chapter 10. 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 
 



IV. Land-Based Saltwater Systems 

In the most basic form, land-based saltwater grow-out facilities consist of deep water ocean or 
saltwater aquifer intakes, pumps and pipelines, saltwater ponds, effluent structures and site 
buildings. With increasing sophistication, other components may be added, including 
oxygenation, effluent clarification, treatment of sludge, removal of nitrogenous waste, 
disinfection with ozone/ultraviolet, temperature modification and recirculation. Generally, 
these components increase the capital cost and operating complexity of the facility, but 
improve control of the husbandry environment and reduce impact on the environment. Most 
of these components are essential for growing salmon in a B.C. context. 

Many environmental concerns can be answered with use of a land-based system with 
recirculation technology. Emerging technology may be able to effectively treat large volumes 
of solid waste and waste water, while subsequently reducing the flow-through requirements. 
Interactions with predators and the risk of escapes can be virtually eliminated. With 
disinfection, the potential for the transfer of a disease agent between farmed and wild stock is 
greatly reduced. With ozonation of the effluent, it is expected that much of the antibiotic 
residues from the farm would be effectively broken down. The highly controlled rearing 
environment can provide near ideal conditions for the farmed fish. 

The siting requirements for a land-based facility are very restrictive, and are perhaps the most 
discouraging aspect of this technology. The need to locate near the shore and near services 
(road, power), where land values tend to be high, will further increase costs. High capital and 
operating costs can be potentially overcome given the appropriate institutional or financing 
conditions, but there are severe limitations due to the physical characteristics of the land 
required (i.e., large flat location near sea-level, with close, deep ocean water source). Such 
land, near the necessary services and supporting infrastructure, may be of limited availability 
in the province. The potential for conflicts with adjacent property owners, given the industrial 
and large-scale nature of such an operation, can be expected to be significant. 

A. Cost Estimate for a Land-Based Salmon Rearing Facility in British Columbia 

Simons Environmental (Vancouver, B.C.) produced for the SAR a process design and cost 
estimate for a hypothetical land-based Atlantic salmon rearing facility on the British 
Columbian coast (see Volume 4, Part 4). The design assumed a 1000 MT/yr production 
capacity, with recirculation and water treatment technology, and stocking densities of 30 
kg/m3 and 50 kg/m3. Specifically, the process design allowed for primary treatment of wastes 
(solid and water), aeration, disinfection, nitrogenous waste removal, and 90 per cent water 
reuse. The full report should be referred to for more specific information on the design and 
the assumptions that defined the analysis. 



The estimate for the current capital costs of the facility was $21-27 million (CAN), with 
additional operating costs of $11-13 million (CAN) (depending on assumed stocking 
densities). This leads to a required break-even price of $11.19 /kg ($5.09 /lb) for salmon 
produced with a stocking density of 50 kg/m3, and $12.85 /kg ($5.84 /lb) for salmon produced 
with a stocking density of 30 kg/m3. Given the assumptions used in the analysis and the 
current market price for salmon (approximately $5.50 /kg or $2.50 /lb), a land-based salmon 
culture facility is not economically feasible at these 



market prices. Estimated operating costs alone are greater than gross income by 
approximately 5 per cent. The authors do note, however, that the high degree of variability 
and the uncertainty involved in many of the analysis variables may mean that under certain 
circumstances a facility could be profitable. Given the uncertainty of using an unproved 
design and technology, the poor track record of land-based facilities in other parts of the 
world, and the likelihood that salmon prices will remain stable or even decline, such a venture 
would represent a significant financial risk if not subsidized in some way. 

The analysis assumed stringent requirements for siting (12.5 ha of flat land, mainly for 
locating waste treatment ponds, immediately adjacent to sufficiently deep salt water meeting 
specific quality standards, and with access to infrastructure). The cost of land was not 
factored into the above cost estimate. Although the analysis of this technology was unable to 
investigate the availability of appropriate sites, it is believed that land availability and costs 
would represent a very difficult challenge to constructing a land-based facility in B.C. The 
land requirements could be reduced with investment in more capital intensive and expensive 
waste treatment technologies (e.g., aeration in stabilization ponds, activated sludge). 

In conclusion, worldwide experience to date, specifically in Scotland, Norway and Iceland, 
and an examination of the available technology have shown that the use of land-based 
saltwater systems for salmon grow-out production is not at present commercially feasible in 
B.C. due to a number of factors. First, high capital and production costs mean subsidization 
would be necessary. Second, the siting criteria which must be satisfied are highly restrictive 
and such land may not be readily available and affordable. Third, the use of recirculation 
technology on a large scale is believed to be necessary to make use of a land-based system 
truly acceptable and desirable in B.C. Appropriate recirculation technology is emerging, but 
is not yet proven in commercial application. Although land-based saltwater systems would 
effectively further reduce many of the environmental and social risks associated with salmon 
aquaculture, they are not currently feasible. If this technology is pursued in this province, 
priority should be given to utilizing it for growing and securing broodstock. Broodstock 
grown from imported eggs could be closely monitored and effluents treated in such a system. 

 



C H A P T E R  1 2 .  D I S P U T E  A V O I D A N C E  A N D  R E S O L U T I O N  

Past provincial inquiries into the B.C. salmon aquaculture industry, and this review, are 
evidence of the substantial controversy and conflict that continue to surround the industry. 
Even with adoption of the recommendations contained in this report, which are aimed at 
preventing and mitigating impacts and conflicts, it is inevitable that future disputes will arise 
in connection with salmon farming. These may originate from regulatory decisions by 
resource management agencies, such as site tenuring and operational licensing decisions, or 
disputes may occur over concerns about operational practices and performance at individual 
salmon farms. Figure 13 shows the types of disputes that may potentially arise in connection 
with salmon aquaculture in B.C. Mechanisms are needed to prevent disputes from arising 
and to deal with these kinds of conflicts in an efficient, fair and effective manner. The 
following sections describe the possible origins of disputes and provide recommendations 
respecting potential responses to dispute issues. 



F i g u r e  1 3 .  P o t e n t i a l  T y p e s  o f  D i s p u t e s  R e s p e c t i n g  S a l m o n  
A q u a c u l t u r e  



I .  S I T E  T E N U R I N G  D E C I S I O N S  

The Land Act is the provincial statute under which salmon farm site tenure decisions are 
made. Chapter 4, Section 2 of this report indicated that the Land Act and the MELP salmon 
aquaculture policy both assign wide discretion to MELP staff in making siting decisions, and 
provide limited opportunities for applicants to query or appeal siting decisions made by 
MELP. The SAR heard frustration with the current lack of opportunity for the public to 
influence salmon farm siting decisions. Concerns were raised that: 

• public comments provided as part of the site tenure application process go unheeded, 

• there is limited opportunity to file objections to siting decisions once they are made, and no 
procedural opportunity for input into whether or not existing salmon farm tenures should be replaced 
when they expire, and 

• there are not effective procedures in place for reconciling inter-agency disputes over siting 
decisions. 

These criticisms of the existing management system are significant, given that salmon farm 
siting decisions represent important decisions in the sense that siting is a main way to mitigate 
against impacts and conflicts. If a salmon farm is properly sited in relation to other 
environmental resources and interests, then impacts and conflicts, and thus disputes, are 
normally few and manageable. The opposite is true where farms are sited inappropriately.  

Given the importance of siting decisions, it is evident that concerns with existing 
arrangements need to be addressed. Increased inter-agency coordination in salmon 
aquaculture decision-making, integrated coastal zone planning, adoption of clearer and 
refined siting criteria, strengthened public and First Nations participation in siting decision-
making, and improvements in the information base upon which siting decisions are made (see 
siting recommendations in Chapter 4 and recommendations specific to First Nations in 
Chapter 9) should all contribute to resolution of the concerns through dispute prevention. 
Additional mechanisms are needed, however, to prevent and address siting-related disputes, 
including disputes between applicants and MELP siting decision-makers, as well as between 
MELP and third parties who object to siting decisions made by MELP. These mechanisms 
need to reflect basic principles of administrative fairness. 

A staged procedure is needed.1 First, the public should receive sufficient notice of pending 
salmon farm siting decisions. At present, aside from referrals to selected interests, the only 
official notice to the general public that a salmon farm is being proposed in a particular 
location is an advertisement taken out in the local press for a brief period by the proponent, 
indicating an intention to apply for a disposition of Crown land.  



Notice of application must also be posted at the site being applied for, but practically 
speaking, this does not do much to promote public notice of pending applications in remote 
and inaccessible locations. 

 

 

1  This assumes situations where an applicant is seeking out a site, as opposed to the planned site 
pre-selection process identified in Chapter 4.



Second, there should be a clear procedure for concerned parties to request a hearing. Presently, there is 
opportunity under section 63 of the Land Act for the Minister on receiving an objection to the disposition from 
any person, at his or her discretion, to appoint a person to hold a hearing prior to disposition of an application. 
The individual appointed to hear the objection makes recommendations to the Minister, as a basis for the 
Minister’s final decision on the application. Once a siting decision is made, whether based on a hearing or not, 
MELP should be prepared to provide written reasons for the decision. The Ministry should also be prepared to 
review a decision complained of internally to ensure all considerations were weighed in making the decision. 
Policy clarification regarding this should be developed. 

Third, there should be public notice of actual decisions on whether or not particular site 
applications are approved by MELP. At present, there is no requirement or procedure to do 
so. It is conceivable that the presence of a salmon farm may be the first notice that local 
interests receive of a siting decision. 

Finally, there should be at least some opportunity for appeal of siting decisions to an 
independent third party. As a matter of administrative law in B.C., any person can apply to 
have a decision judicially reviewed for failure to meet procedural fairness and natural justice. 
Also, rights of appeal to the B.C. Supreme Court on questions of law arising from an order of 
the Minister regarding disputed applications are statutorily provided to persons affected by 
the order (section 64 (1), Land Act).  

These provisions offer remedies to address administrative fairness issues, provided that good 
site application notice procedures are followed, that third parties are made aware of their 
procedural right (under section 63 of the Land Act) to raise a formal objection to a siting 
application before a tenure is issued, and that valid reasons for a decision are provided on 
request or, with a policy change, are routinely provided when the decision is made. 

With respect to notice, existing provisions could be enhanced in a number of ways: 

• proponents could be required to sponsor one or more local open house events to explain their 
proposals and solicit input, 

• proponents could be required to meet with “local working committees” (as proposed in Chapter 4) 
to discuss their proposals, 

• the procedural right of third parties to file objections with the Minister, in addition to the standard 
opportunity to provide comments on applications in response to newspaper notices, could be made clear in 
salmon farm site posting notices and in newspaper advertisements of site applications, and 

• a listing of all site tenure applications and their up-to-date status could be maintained on an 
internet web-site. 

With these innovations, there would be significantly increased confidence that the views and 
priorities of all interested parties were thoroughly canvassed as a basis for site decision-



making. This should lead to informed and balanced decisions, with dispute prevention as a 
focus, given the available remedies. 



II. Operations-Related Licensing and Permitting Decisions 

Aside from site tenure licences, salmon farmers must obtain a variety of other government 
licences and permits to conduct specific activities at the farm site. These are described in 
Chapter 3, and primary operations-related licensing and permitting requirements are shown 
in Table 11. Included here are requirements to obtain: an aquaculture operating licence from 
MAFF; a waste discharge permit from MELP, where a farm size threshold is crossed; a 
permit to import salmon eggs or to move live fish within B.C.; and a licence to control marine 
mammal predators by shooting them if other predation control methods have been ineffective. 

As with any regulatory decisions, it is conceivable that disputes may arise in connection with 
these licensing/permitting decision-making processes. These may arise between the applicant 
and the regulatory agency, or third parties may object to licensing decisions that are made by 
regulatory agencies. With the exception of processes pertaining to permits under the Waste 
Management Act, there are presently only limited opportunities for public notice and 
review/appeal of operations-related regulatory decisions.  

As proposed for salmon farm siting decisions, it is suggested that public notice of operations-
related licensing and permitting decisions, and opportunity for a public comment period, need 
to be improved. One mechanism to deal with this is to encourage concurrent consideration of 
the tenure application and key provincial permits such as the aquaculture licence. 

With current internet technology, it would not be difficult or expensive to maintain a web site 
containing a listing and status of all applications for salmon aquaculture licences and 
permits, including site tenure applications as discussed above. With this innovation, the 
interested public, industry and government agencies could all quickly access up-to-date 
information on the status of all salmon farm licence and permit applications and approvals. 
This would greatly improve the openness and transparency of the management of the 
industry. MAFF, as the lead provincial agency for salmon aquaculture, would be in a good 
position to develop and maintain an internet web site containing this type of information. 

 

III. Operational Practices at Farm Sites 

Some SAR participants expressed frustration that once a salmon farm is in operation, there is 
no effective means to influence how it operates and no independent office to register 
complaints about poor performance. It is also generally felt that agencies do a poor job at 
monitoring licensees to ensure compliance with terms and conditions contained in licences 
and permits. 

At present, there are two main means by which the public may instigate a review of 
performance at a salmon farm. They may complain to the appropriate licensing agency, and 



this may lead to an investigation of the complaint in relation to the licence / permit terms and 
conditions or other regulatory standards that the farmer must operate within. If it is found 
that the operator is out of compliance with required provisions and standards, then the 
regulatory agency has a legal means for enforcing the requirements. Ultimately, the agency 
may cancel the licence or decide to not renew it upon expiry. 



Another avenue for the public to register a complaint about operational practices at a salmon 
farm is to follow the procedures set out in the recently enacted Farm Practices (Right to 
Farm) Act . Under these provisions, individuals that are concerned about a salmon farming 
impact (e.g., noise, light, odour, appearance) at a particular farm are encouraged to contact 
the regional offices of MAFF, where an attempt is made to resolve the concern at the local 
“neighbour” level, and where potential solutions are discussed with both the farmer and the 
concerned individual. Alternatively, individuals may file a formal complaint with the 
independent Farm Practices Board that has been established under the Act. The board may 
initially try to resolve a complaint through a settlement process which may include the use of 
ministry experts, peer advisors, mediators, and other knowledgeable persons. If a formal 
hearing is required, the chair will appoint three members of the board to sit as a panel to hear 
the matter and to determine whether the practice in question is a “normal farm practice.” If it 
is not, the panel can order the farmer to stop or modify the practice. 

The application of the legislation to salmon farming has been criticized by some local 
government representatives. Potential conflict between local zoning bylaws and resource use 
can be resolved through coastal land use planning, which is a primary recommendation of 
this report. Where local land use zoning rules are respected in a plan, the province would be 
in a weak policy position to exercise power under the legislation of concern to local 
governments. The EAO was not asked to consider this policy issue ( the application of the 
Farm Practice Act to salmon farming) in the SAR, but encourages the province to undertake 
coastal planning that respects local land use rules. 

The complaint procedures under the Act are new and as yet untested, but should provide an 
important new approach to resolving disputes that may arise in connection with operational 
practices at B.C. salmon farms.  
 
 



Chapter 13. Policy Context and Advice 

I. Strategic Objectives for Salmon Aquaculture 

Individual agencies have operational-level policy and procedure statements and 
administer their programs under various regulatory tools that pertain to their 
specific mandates. The Fisheries Act provides that regulations may be made for 
“safe and orderly” aquaculture. This is evidence that provincial policy is to 
support aquaculture, as long as it is safe and orderly. Written development of 
this policy is limited, but it is implied that opportunities for salmon farming in 
B.C. will be provided, given the legislative and regulatory provisions for issuing 
approvals to farm salmon in B.C.  

Clear, government-wide direction on the environmental, economic or social 
objectives that relate to the salmon farming industry does not exist. Provincial 
staff responsible for developing and implementing programs for managing 
salmon aquaculture in B.C. have been hampered by the lack of clear provincial 
corporate goals for this sector. This lack of a corporate view on the industry 
appears to have contributed to inter-agency disagreements over how the 
industry should be managed and potentially also to inefficient and inconsistent 
administration of the industry. Early in 1995, the Ministers of MAFF and MELP 
recognized the need for a broad corporate policy and agreed to an action plan to 
achieve that policy. Initial consultation on the approach identified the need to 
have certain technical issues reviewed.  

Some broad guiding principles for managing industries based on natural 
resources do exist. They are documented in the provincial Sustainable 
Environment Charter and the Provincial Land Use Charter, and a set of draft 
provincial land use goals (including draft goals for the coastal zone) have been 
prepared which provide general policy direction on sustainability. There does 
not, however, exist a set of integrated provincial objectives that are specific to 
salmon aquaculture. These are urgently needed to guide the development of 
government policies and procedures for managing B.C.’s salmon aquaculture 
industry, and also to guide and support coastal zone planning exercises. 

In developing this report, the EAO found it necessary to work within an 
undeveloped policy context for salmon aquaculture as a basis for developing 
and considering policy options and arriving at recommendations. The EAO also 
had to assume policy objectives (see Appendix 6) based on: the existing policy 
framework, reference to existing corporate policy statements of government, 



research performed as part of the SAR public and interest group written 
submissions, and the discussions of the RC. 

The newly established Fisheries Renewal program should be a consideration in 
this policy development. Also, the corporate approach should be to ensure that 
human health issues related to salmon farming activities are considered and 
accounted for, and that the appropriate agencies are directly involved for the 
broad policy development. 

 



II. Policy Advisory Committee 

The controversy that has surrounded salmon farming activity in B.C. can be 
attributed in part to the fact that growth and development of the industry have 
outpaced the ability of government to plan and manage it. Laws, regulations, 
policies and guidelines, although they have continued to improve, have regularly 
fallen short of expectations of a number of groups in society, including First 
Nations, local governments, and environmental, commercial fishing, recreational 
and tourism groups. 

The need for direct participation of these groups in the salmon aquaculture 
policy-making process, as a means of clarifying expectations and interests, was 
recognized in 1986 by Commissioner David Gillespie when conducting the first 
provincial inquiry into the industry. He recommended the establishment of an 
“aquaculture advisory council” to provide a way for direct participation of the 
range of interests in policy development. The provincial government acted on 
that recommendation, and in 1987 formed the Minister’s Aquaculture Industry 
Advisory Council (MAIAC), comprising fifteen members representing 
aquaculture, commercial fishery, First Nations, recreational and environmental 
interests. That group stayed active until 1993 when it submitted its final 
recommendations to the Minister of Agriculture, Fisheries and Food to address 
salmon aquaculture policy issues. 

An advisory group similar to MAIAC needs to be reconstituted to provide a 
constructive opportunity for the ongoing participation of key interests in the 
development and implementation of salmon aquaculture policy in B.C. The main 
purposes of the advisory group should be to: 

• advise government on the coordinated and inter-disciplinary development and 
implementation of laws, regulations, policies, procedures and guidelines for salmon 
aquaculture in B.C., 

• monitor progress in the implementation of policy reforms that flow from this 
Review through an annual report to Ministers, 

• advise government on priorities respecting research related to salmon 
aquaculture issues, and 

• serve as a forum for dialogue and information exchange among the range of 
groups with an interest in salmon aquaculture. 



As an initial task, the group might work with government agencies to advise on 
implementation of government’s decisions in response to the SAR. Another 
priority task would be to work with the provincial government to develop a set of 
strategic policy objectives for salmon aquaculture in B.C. (see above 
recommendation). 

The proposed advisory group should comprise representatives from all of the 
main sectors of interest. The sectors that were organized to participate in the 
SAR might form an appropriate model for structuring the group. The recently 
enacted Fisheries Renewal Act provided for a broadly based corporation to 
undertake programs to promote the protection, conservation and enhancement 
of fish stocks and habitat, and a range of other programs related to enhancing 
fisheries related activities and jobs. Since there are many aspects of salmon 
farming that are inter-related with or have the potential to impact wild fisheries, 
consideration could be given to utilizing the Fisheries Renewal Board or a 
related committee to provide broad policy advice to government on salmon 
farming. The board (or committee) has a legislative mandate to take into account 
First Nations interests. The salmon farming industry, as well as the other 
interests mentioned, should have representation on the organization. For 
purposes of aquaculture policy advice, the group should report to both the 
Minister of Environment, Lands and Parks and the Minister of Agriculture, 
Fisheries and Food, as the two Ministers with mandates that relate most directly 
to salmon aquaculture management. The advisory group should be encouraged 
to interact with representatives of all key agencies, (including the Ministry of 
Small Business, Tourism and Culture; Ministry of Health; Ministry of Aboriginal 
Affairs; Ministry of Employment and Investment; and relevant federal agencies) 
to ensure that the policy perspectives of these agencies are integrated into their 
discussions and advice that the group submits to the Ministers. These  

 

 

 

 

 

 

 



 

 

 

Ministers should receive the advice of the group when it is relevant to their 
mandate. 



Chapter 14. Implications of Recommendations 

This chapter assesses the projected environmental, economic and social implications of the recommendations 
contained in this report. The assessment is primarily qualitative, although quantitative cost estimates are provided 
for some categories and are based on the assessment of the TAT recommendations (see Appendix 7). 

 

I. Environmental Implications 

A. General 

Although the TAT concluded that B.C. salmon farming, as presently practiced and at current production levels, 
presents a low overall risk to the provincial environment, they identified concerns regarding negative localized 
environmental impacts such as effects on benthic organisms, potential tainting of nearby shellfish beds, and 
potential impacts on some local marine mammal populations. These findings, coupled with the fact that 
information gaps prevented the TAT from conducting fully comprehensive risk analyses, prompted the TAT to 
recommend numerous changes to the existing regulatory system. Their recommendations were directed primarily 
towards the increased prevention and mitigation of localized impacts, and also towards the reduction in risk of 
provincial level impacts, particularly on wild salmon stocks, given the degree of scientific uncertainty 
surrounding some of the issues. Thus, even though the TAT did not find evidence of significant or alarming 
environmental impacts or risks from salmon farming, they advocated a precautionary approach to regulating the 
industry. 

The EAO endorses this perspective. Many of the recommendations contained in this report are aimed at providing 
further information to reduce uncertainty and preventing or mitigating the potential for negative environmental 
effects from salmon farming in the face of outstanding uncertainty. The EAO recommends adaptive 
environmental management as a strategy for managing this uncertainty and emphasizes that management 
strategies will need to change to be responsive. This means that the salmon aquaculture regulatory system should 
emphasize “learning by doing.” Management policies and practices should be adopted, based on best available 
information, and monitored to assess effects. Adaptations to those policies and practices should continue to be 
made on the basis of monitoring and research information. 

The regulatory and policy changes recommended in this report are directed significantly toward establishing 
performance standards within which salmon farmers would be expected to operate. For example, the EAO 
recommends that salmon farmers should be subject to measurable waste discharge standards, as established in 
regulation. There are recommendations to require individual salmon aquaculture licences to contain 
comprehensive management plans that identify the specific measures that will be adopted at each salmon farm for 
fish escape prevention and recovery, fish health management and disease prevention, waste management, and 
predation prevention. It is proposed that these regulatory and contractual provisions would become the objective 
standards against which operators’ performance is evaluated, thus providing key tools for protecting 



environmental quality, both at existing levels of fish production and at potentially expanded production levels.  

Under the current management approach, operators are subject to very few objective and measurable (and thus 
easily enforceable) performance standards, and those that are in place (e.g., fish production limits) are not 
necessarily the best ones. With present arrangements, salmon farmers are not always clear on what is expected of 
them in terms of environmental protection, nor is there an effective legal means of enforcing environmental 
protection. The proposed shift toward a regulatory system that emphasizes clear, objective and enforceable 
performance standards is seen as a strong contribution to the prevention or reduction of potential environmental 
impacts from salmon farming. 

B. Genetic and Ecological 

The EAO recommends allowing Atlantic salmon culture to continue in B.C., even though many SAR participants 
suggested that farming be limited to Pacific species. The EAO perspective is based on the TAT’s finding that 
Atlantic culture presents a low risk of hybridization with Pacific salmon species, and on the lack of evidence of 
detrimental competition by escaped farm fish with native species for habitat or feed. Evidence of reproductive 
colonization of Atlantic salmon in B.C. is also lacking, despite historic attempts to introduce the species, and even 
though a fairly large number of Atlantics have escaped into B.C. waters in recent years. Farming Pacific species is 
considered to pose a somewhat greater genetic and ecological risk, due primarily to the potential for interbreeding 
with native species and potential competition impacts. This risk, however, must be viewed within the context of 
salmonid enhancement efforts in B.C., where many millions of artificially reared Pacific salmon are released into 
the wild. 

Earlier chapters of this report include recommendations that the provincial government: 

• locate farms (particularly farms with Pacific salmon) a prescribed distance from anadromous fish 
streams in order to reduce the possibility of escaped fish entering freshwater systems, 

• require salmon farmers to include in their individual management plans, the specific measures that will 
be employed to prevent fish escapes, 

• require salmon farmers to recover escaped salmon where an escape event exceeds a specified threshold 
number of fish, 

• require salmon farmers to develop and maintain standardized inventory control systems as a means of 
tracking and reporting fish escapes, 

• continue to prohibit marine rearing of transgenic (i.e., genetically engineered) salmon, which may have 
characteristics that allow them to “out-compete” native stocks, 

• continue to implement the Atlantic Salmon Watch program as a means of monitoring the presence of 
Atlantic salmon in marine and freshwater systems, 

• withhold approval of rearing facilities in freshwater lakes until a thorough evaluation confirms that there 
are no threats to indigenous fish species, and 

• conduct research over the longer term into: further domestication of farm salmon to select for 
characteristics that reduce risks to native species in the event of escapes, development of all-female or non-



reproductive Atlantic salmon, and chemical imprinting of salmon; so that escaped salmon are attracted to pre-
defined locations. 

These recommendations will all contribute to the prevention or mitigation of negative genetic and ecological 
threats from salmon farming in B.C. With a strong commitment to their implementation, the potential for 
hybridization, inter-breeding, colonization, predation and competition risks or impacts to native salmon stocks is 
estimated to be low. 

C. Fish Health 

The concern that salmon farming may lead to the importation of exotic fish diseases to which native stocks are not 
resistant, or to an increased incidence of transfer of indigenous fish diseases to wild stocks, has led to a number of 
existing regulations, policies and procedures aimed at preventing those possibilities. No exotic disease 
importation or increased incidence of disease transfer have yet been attributed to salmon farms in B.C., suggesting 
that the existing mechanisms may be effective in their aim. The TAT confirmed, however, that the potential 
consequence of such events, and the significant uncertainty surrounding these issues, suggest that there needs to 
be a high degree of vigilance and precaution taken in regulating the protection of fish health. Prevention of 
disease outbreaks and timely and effective response to disease outbreaks that may occur, from whatever source, 
should be the regulatory objectives. 

The EAO has recommended a number of changes to the current regulatory system, including: 

• establishment of an interagency “Fish Health Working Committee” to cooperate in the development and 
management of policies respecting all aspects of fish health, including field investigations and surveillance, 
monitoring, assessment and reporting, 

• application of common fish health standards and policies at all intensive fish culture operations, 
including commercial grow-out sites, commercial hatcheries and broodstock programs, and public and 
community enhancement hatcheries, 

• adoption of active disease surveillance programs in the field, including the training of First Nations, and 
commercial and recreational fishers, to recognize and report disease in fish, 

• naming the specific fish diseases that salmon farmers must report to the provincial Fish Health 
Veterinarian, as a means of ensuring increased awareness and responsiveness by authorities to fish disease 
outbreaks, 

• interim requirements for operators to obtain a diagnosis from a recognized laboratory when fish 
mortality exceeds a specified threshold, 

• expanded powers for fish inspectors to quarantine, seize and dispose of diseased farmed salmon, 

• development and enforcement of fish health standards as a condition of all salmon aquaculture licences, 

• cooperative development of linked fish health databases, and preparation of regular summary reports on 
the incidence of fish disease, 

• strengthened policies and programs respecting fish egg importation, and transfer of fish within B.C., and 



• tighter controls on drug use at farm sites. 

These measures should both ensure a proactive approach to disease prevention and establish the capability for safe 
and effective response to diseases that are detected, thus helping to protect the integrity of B.C.’s wild salmon 
stocks. 

D. Waste Discharges 

The EAO recommendation respecting benthic waste discharge impacts is to adopt measurable performance 
standards that will prevent degradation in sediments beneath, and in the vicinity of, salmon farming sites. 
Although some degree of enrichment impact can be expected with this approach, the aim is to ensure sufficient 
biological activity in sediments at all times so that they can be returned to ambient, or near ambient conditions 
groups, within short periods of time. 

Due to a lack of historic monitoring of sediments at salmon farming sites, a specific performance standard cannot 
be recommended by EAO at this time, but a short process to set the standards and adopt them in an enforceable 
regulation should be implemented over the next 18 months. This will allow management agencies to confidently 
select the chemical or biological parameters and thresholds that are appropriate as the performance standard for 
prevention of benthic degradation. In the short term, farms would be expected to develop waste management 
plans or, whenever possible, adopt practices that will reduce impacts. Information on the extent of current benthic 
impact is equivocal. However, the total area occupied by salmon farms in B.C., and thus the area that is exposed 
to potential impact, is very small as a proportion of B.C.’s coastline. 

Relative to existing arrangements, the recommendation to establish and enforce a waste discharge performance 
standard represents a significant improvement in the approach to addressing the potential for benthic impacts. 
Adoption of a measurable and enforceable waste discharge performance standard will replace the current, less 
direct method of waste impact management, based on the amount of feed used. The recommendations should 
provide an effective and efficient basis for ensuring that salmon farming activity does not lead to sediment 
degradation beneath farms. 

Salmon farms have not been shown to have deleterious effects on the water column, and the recommendation that 
salmon farmers should be subject to the standard B.C. water quality objectives for nutrients and metals should 
ensure that salmon farming activities do not, in future, cause adverse water quality impacts. 

E. Coastal Mammals and Other Species 

Fish and wildlife (notably: marine mammals, birds, bottom dwelling fishes, and crustaceans) are attracted to 
salmon farms as a potential food source. Salmon farming activities impact on these creatures primarily through 
measures taken by salmon farmers to control predation at farm sites using various means, including physical 
protection methods, as well as through shooting predators and using noise-making devices. The TAT confirmed 
that these practices pose undesirable impacts and threats to native fish and wildlife, particularly marine mammals, 
and recommended a number of actions including: 

• requirement for salmon farmers to commit, in their individual management plans, to the specific physical 
measures that will be employed to prevent predation at the farm site (i.e., predation prevention plans), 



• maintaining strict controls on the killing of predators at farm sites, including limiting shooting to 
situations where predators are inside farmers’ nets and are actively attacking fish, or are about to do so, and 
requiring a standard of skill in the firearm user, and 

• phasing out the use of ADDs over a two-year period to coincide with the adoption of predation 
prevention plans at each farm site. 

The TAT concluded that physical prevention is the preferred strategy for predation management at salmon farms, 
and this approach is recommended as the appropriate means to prevent or mitigate negative wildlife impacts from 
salmon farming. Adoption of these recommendations should result in a reduction in the current pattern of marine 
mammal killing at farm sites (averaging at over 500 animals per year in B.C.), but the numbers must be monitored 
to provide exact figures. The recommendations to discontinue the use of ADDs should reduce the potential for 
hearing damage in marine mammals, and may allow any pinnipeds and cetaceans which were avoiding the 
deterrent, to re-establish their natural range of movement. These benefits will not be fully realized for two years, 
as that is the time period proposed to allow salmon farmers time to adjust to these recommendations. 

The recommendation not to allow any more salmon farms to use night lighting, pending research into the effects 
of this practice on local biota, is essentially a strategy for addressing uncertainty that continues to surround this 
issue. There is presently no scientific evidence to suggest that this practice results in negative environmental 
impacts, however, observational evidence suggests otherwise. Limiting this practice to the operators that presently 
engage in it will ensure that impacts, if there are any, remain limited, pending the results of further research. As 
discussed in Chapter 10, ongoing monitoring and evaluation are required to determine more exactly the 
environmental effects of the recommendations, and their benefits and costs. Adjustments to management should 
be made as required when better information becomes available. 

 

II. Economic Implications 

The environmental impact and risk reduction strategies that are embodied in these recommendations imply a cost 
to government and the salmon farming industry. These cost implications have been considered in formulating 
recommendations, consistent with the requirements described in section 2 of the EAA, and in light of provincial 
sustainability principles, which emphasize the inter-relation of environmental, economic and social objectives. 
The following sections describe the economic implications of these recommendations to both government and 
industry sectors.  

A. Costs to Government 

Costs to the provincial government over the next three years of implementing the recommendations contained in 
this report are expected to be in the range of $2 million to $4 million annually. These costs may be reduced if 
measures are adopted to recover administrative and regulatory costs from the salmon farming industry. The areas 
of greatest anticipated cost impact to the province are: 



• fish health disease surveillance measures and related fish health data management and auditing, 
• development and enforcement of performance standards, and 

• research initiatives. 

Additional expenses that government may include are the costs of identifying sites requiring remediation and the 
costs of working with existing operators to amend husbandry practices, or to relocate to a different site. Assessing 
the impacts of antibiotics in feed on seafood resources is another component of the anticipated costs. 

Several mechanisms to cost recover or cost save on the administrative, and other costs to government for the 
management of the industry exist now, or are recommended. 

They include: 
• annual fees charged for the use of the Crown land tenure, 
• proponent developed tenure application and supporting inventory data, 
• proponent-sponsored open houses as a means of providing public notice of a pending application, 
• industry-supported research, 
• cost recovery of disease control on a case by case basis, 
• annual registration fees for farms with MELP, Environmental Protection Division, 
• fees for discharge of wastes based on contaminants, and 

• costs of site reclamation through a bond. 

While most areas of management have a cost recovery mechanism, it is important that the fees are reviewed from 
time to time. 

Recognizing that government’s staff and financial resources are limited, several implementation priorities are 
recommended in Chapter 15. Other recommendations in this report should proceed as time and resources permit. 

A number of the EAO recommendations pertain to the federal government’s role in the management of salmon 
aquaculture and marine resources, and there will be costs to federal agencies. For example, the recommendations 
to: establish an inter-agency Fish Health Working Committee, improve fish health protocols and diagnostics, 
cooperate in a fish health database, establish escape recovery plans, improve the inventories and classifications of 
anadromous fish streams, and undertake multi-party coastal zone planning; all have cost implications for federal 
agencies. Since the federal government has reduced its research capability, costs of research will have to be 
shifted to a sharing by agencies and industry through independent researchers. 

As suggested in Chapter 15, a federal / provincial strategy will be necessary to implement many of the 
recommendations, and a review of existing federal / provincial protocols will be needed. The recommendations 
pertaining to decision-making will have costs to local governments and First Nations. These costs may be offset 
by less effort being directed to conflict resolution and more to conflict avoidance; due to better decisions 
pertaining to siting and the availability of a provincial process to deal with operational complaints (Farm 
Practices Protection (Right to Farm) Act).  

B. Benefits to the Province  

It is important to appreciate that, aside from the environmental advantages described in the previous section, 
economic benefits are also expected to flow from the proposed reforms to the salmon aquaculture regulatory 
system. The recommendations are aimed at ensuring the sustainable future of salmon aquaculture in B.C., 



primarily through the prevention of impacts on, and costs to, other resources and sectors. In this sense, provincial, 
federal, local government and First Nations costs to implement the recommendations may be seen as investments 
into impact and risk reduction, thus encouraging provincial economic development and diversification. A 
sustainable salmon farming industry that does not negatively impact and conflict with other sectors will produce 
long-term, direct and indirect, net taxes and fees to government, and will also provide the economic and social 
benefits of secure employment. This can be achieved in a certain policy environment. Much of the industry’s 
employment is centered in rural communities that are now experiencing difficult transitions as a result of changes 
in the traditional commercial fishing, forestry and mining sectors. Regulatory investments to ensure sustainable 
salmon aquaculture may contribute to cost-savings in employment insurance and social assistance payments. 

With current approaches and levels of production, the industry directly and indirectly generates over 2,200 person 
years of employment (the latest estimate is 2,500). While this is perhaps not substantial from a provincial 
perspective, the jobs are very significant to the individuals who hold them; and also to the communities that 
receive the stabilizing benefits of steady employment and income. Government currently receives about $4 
million in taxes and fees annually from the industry, which is roughly equivalent to the costs to government of 
adopting the recommendations contained in this report, but not enough to also cover the present levels of indirect 
financial support to the industry and existing levels of regulatory effort. Should the industry experience some 
future expansion on account of recommendations to promote a sustainable future for the industry, tax, fee and 
employment benefits can be expected to increase proportionately. In addition, depending on government-wide 
policies respecting administrative and regulatory cost recovery (i.e., “user pay” principle), government revenues 
from salmon farming may further increase in the future. 

C. Costs and Benefits to the Salmon Farming Industry 

The recommendations arising from this review, although focused on government’s management of the industry, if 
implemented, will have significant impacts on the industry. Impacts of the recommendations on the salmon 
farming industry are difficult to assess; nonetheless, estimates for some of the recommendations have been 
developed and are presented below. 

 

1. Siting Criteria 

Recommendations respecting salmon farm siting criteria (see Chapter 4, Table 13) are important to industry, 
given the potential impact on the availability of marine sites at which to locate salmon farms. Recognizing this 
importance, the EAO conducted an analysis of the proposed siting criteria to estimate effects on potential site 
availability. For this purpose, available resource inventory information was used to model the siting criteria on the 
west coast of Vancouver Island and in the Broughton study area. The analysis, which it is important to note, 
provides only an approximate, regional-level indication of siting criteria effects,1 suggests the following 
conclusions, as demonstrated in Table 19: 

 
1 Analysis of the effects of recommended siting criteria was conducted by LUCO, Resource Analysis and GIS 
Unit, using available federal and provincial information sources stored in the CIIS. The siting criteria were 
modelled for the two geographic areas using GIS technology. Local and site-specific information on biophysical 
characteristics that may be important for farm site decision-making (e.g., water currents, water temperature, 
oxygenation, etc.) were not available and were not modelled, although MAFF’s biophysical capability information 
that was used to determine “net residual area” takes some of those parameters into account. Information on First 
Nations traditional use was not incorporated into the model and this factor would likely further constrain available 
resources.



• A relatively limited proportion of coastline possesses the basic biophysical capability to support 
salmon aquaculture. This is referred to as the “base area” in Table 19. (The “base area” is about 9 per 
cent on Vancouver Island’s west coast; 11 per cent in the Broughton.) 

• Application of the recommended siting criteria substantially reduces the proportion of “base area” that 
would be available for salmon farming. The residual area, when considered in relation to MAFF’s salmon 
farming capability information, results in approximately 7 per cent of the “base area” on the west coast of 
Vancouver Island, and about 18 per cent of the “base area” in the Broughton, as available for salmon farming 
activity. 

• Although these figures are relatively modest as a proportion of the “base area,” and are even more 
modest as a proportion of the marine coastline (i.e., 1 per cent on west coast of Vancouver Island, and 2 per cent 
in Broughton), they still represent sizeable opportunities for salmon aquaculture (over 6,200 ha on west coast of 
Vancouver Island, and about 3,500 ha in Broughton), considering that all of the existing salmon farms in B.C. 
occupy less than 200 ha of marine area in total.  

Thus, the overall estimated effect of the proposed siting criteria is that environmental impacts and user conflicts 
will be prevented or reduced, allowing for efficient operations at salmon farms. Some suitable coastal areas in 
B.C. will remain available for salmon farming, even though the availability of areas is substantially reduced by 
application of the siting criteria. 

Table 19. Approximate Effect of Recommended Siting Criteria 

 

  West Coast Vancouver Island   Broughton Archipelago  

  % of  % of  % of % of 
 Area (ha) Study Area  Base Area Area (ha) Study Area Base Area 

Marine Area 524,391 100  175,538 100  

Base Area 45,705 8.7 100 19,363 11.0 100 

Siting Criteria 37,268 7.1 81.6 12,797 7.3 66.1 

Residual Area 8,437 1.6 18.4 6,566 3.7 33.9 

Net Residual Area 6,115 1.2 13.4 3,955 2.3 20.4 

 
Marine Area—Marine surface area within area of study (see Map 1 for Broughton Study area, which includes a variety of water 
depths. West Coast Vancouver Island Study area covered water area up to 60 metres deep, with any type of wave exposure, 
from Cape Scott at the northern end of Vancouver Island to Cape Beale at the southern end of Barkley Sound). 
Base Area—Marine area with basic biophysical capability for salmon farming, based on depth (30 - 60 metres) and wave 
exposure (low to medium) criteria. 
Siting Criteria—Base area that is not available to salmon farming due to application of recommended siting criteria. 
Residual Area—Base area that is available to salmon farming following reduction of area affected by Siting Criteria. 

Net Residual Area—Residual area that overlaps with areas rated by MAFF as having either “high” or “moderate” capability for 
salmon aquaculture. 



 



These conclusions must be considered in light of a number of other factors.  

First, the overall effect of the proposed siting criteria is apt to not be very different from the effect of the existing 
siting guidelines. This is because although some of the proposed siting criteria are new and/or more constraining 
(e.g., increased distance separation from shellfish beds, new criterion to separate salmon farms from important 
herring spawning areas, disallowance of farms at important recreation / tourism sites), other proposed criteria are 
relaxed relative to the existing siting guidelines (e.g., the existing three kilometre spacing restriction is replaced). 

Second, the recommendation to develop integrated coastal zone plans may result in the designation of specific 
coastal areas for salmon aquaculture, which may have been constrained from availability, if the recommended 
siting criteria were applied as part of the individual site application process (i.e., the integrated planning process 
may result in resource trade-offs in some locations in favour of salmon aquaculture). As well, the suggestion that 
government may wish to lift the existing moratorium in a staged manner, in association with government efforts 
to pre-clear and market suitable sites (i.e., application of an “interim process” — see chapter 15), may mean that 
some sites may become available that would not have otherwise. 

Third, the proposed siting criteria are based on the state of existing salmon farming technology. If farming 
systems are adopted that allow locating farms in deeper, more exposed waters, or if systems are used that further 
prevent or mitigate near-shore impacts and conflicts (e.g., closed containment systems), then additional siting 
opportunities may be expected. 

2. Evaluation of Existing Sites 

The recommendation to evaluate existing salmon farms, with a view towards remediation of local environmental 
impacts and conflicts, stems primarily from concerns that some existing operations are causing undesirable 
benthic effects or negative effects on nearby seafood resources, especially shellfish. There may also be other 
effects on First Nations interests that were not assessed at the time of the original tenure issuance that now need to 
be reviewed.  

Definitive information on the number of farms that are causing significant benthic effects is not available, 
although the TAT’s rough estimate is that one-fifth of existing farms may be causing undesirable benthic impacts. 
The most likely approach to remediation of benthic problems would be post-harvest site fallowing and production 
decreases for the following production cycle. Both of these measures would present operational costs in 
proportion to the fallowing period and the size of production decrease. If production was reduced to non-
economic levels, then the remediation strategy might be to relocate to a site with a greater inherent capacity to 
assimilate and disperse wastes. The estimated cost of moving a site ranges from $10,000 (minimum towing costs) 
to over $100,000 if extensive new anchoring systems are needed. Other potential costs include the need for 
different types of cages and equipment, and additional operating costs related to a new site, such as increased staff 
commuting costs and reduced productivity, at least in the short term. If the tenure holder is expected to locate a 
new site, that tenure holder would bear the costs of site approval. 

With respect to existing farms that are potentially causing undesirable impacts on shellfish beds, or other 
interference with aboriginal interests, a review of existing salmon farms on Vancouver Island’s west coast 
suggests that 15 of 32 farms are located at sites that may be in some conflict with fisheries, shellfish, sensitive 
habitat, or important recreation / tourism resource interests. While it must be stressed that this does not necessarily 
mean that these farms will be expected to relocate, it does indicate that some relocation costs may be anticipated 
(at a mean per farm cost of approximately $50,000) to remediate the undesirable effects of inappropriate former 
siting decisions. Where relocation is required, given that the province approved the site originally, government 
could expect to incur costs in relocation, and inevitably, industry will also bear some costs. Where existing 



farmers hold approved licences that are in good standing, and where government recommends relocation, these 
costs should be government’s responsibility (see Recommendation 8). 

Although there are potential short-term cost implications associated with the remediation of problems at existing 
sites, longer-term benefits to operators may also be expected, given that proper siting is a key to the reduction of 
impacts and conflicts from both the government’s and the farmer’s point of view. Potential benefits include more 
efficient and continuous production of healthy farmed salmon. 

3. Escape Prevention and Mitigation 

The recommendations to require salmon farmers to develop and implement escape prevention plans, to recapture 
fish where escape events exceed a certain level, and to adopt standardized inventory control systems for tracking 
escapes, are generally consistent with the industry’s own objectives to prevent economic losses from fish escapes. 
Nonetheless, new costs to industry are inherent in these requirements. At some sites, the new requirements might 
mean the need for: more secure anchoring systems, protection of net-cages from wave exposure, use of propeller 
guards on work boats, adoption of different fish handling / sorting methods, or installation of predator nets. There 
will also be costs associated with putting escape recovery plans and equipment into place. 

Industry may be expected to invest in these strategies if it is cost-effective to do so in relation to the risk of 
economic losses from escapes. This suggests that, despite industry’s self-interested motive to prevent escapes, the 
recommended requirements to strengthen escape prevention and mitigation measures will result in some 
incremental costs to farming operations relative to the existing situation. 

4. Fish Health 

As with fish escapes, the salmon farming industry is already motivated to prevent costly fish disease at their sites. 
This motivation may in fact be very strong, given the potentially significant financial impact of a serious disease 
outbreak at a farm. Therefore, the recommendation that farmers be subject to enforceable fish health standards, 
including standards on disease prevention and management protocols, minimum health record requirements, 
outbreak management protocols, drug use, and disease reporting, are unlikely to cause significant incremental 
costs to the industry, relative to existing costs. 

However, with the proposed standards, there is an added level of assurance to individual farmers and the industry 
as a whole that all is being done that can be done at farm sites to protect investments and the industry’s reputation. 

5. Waste Discharge 

Costs to the industry of the recommendation to adopt a benthic performance standard for waste discharges at 
salmon farms cannot be estimated at this time. This monitoring requirement in the process to establish the 
standards may itself pose a one-time cost to existing operators in the range of approximately $5,000 to $10,000 
per farm. Additionally, there will be an annual fee for the registration of each farm with MELP, and waste 
discharge fees for contaminants. 

Of potentially greater significance to salmon farmers is the principle being advocated that salmon farming should 
not result in degradation of the sediments and that impacts should be localized within the tenure. This represents a 
shift away from the current approach where benthic conditions may in fact be unknown. The recommendation 
further suggests fallowing the site to enable sediments to regain their bio-assimilative capacity before a new 
production cycle is begun. The implication of the proposed approach is that production levels at individual farms 



may be reduced compared to existing or proposed levels, and this may affect economies of scale at the individual 
farm level. It may also mean that a somewhat greater number of sites is needed by firms to grow the same number 
of fish, and this may affect economies of scale at a company level. It may also mean that sites require shorter 
fallow periods. The financial consequences of these recommendations may be significant to individual farms or 
companies. 

6. Coastal Mammals and Other Species 

The recommendation that salmon farmers should emphasize physical means of predator prevention, and that the 
use of ADDs be phased out, is expected to have cost impacts at some salmon farms. At present, about one-third of 
existing salmon farmers do not employ predator net systems, and there may be a requirement for some of these 
operators to adopt this practice, depending on the extent of the predation threat. A predator net system for a 24 
net-cage operation costs about $250,000. It is not known if the specific companies that do not use predator nets 
rely instead on the use of ADDs for predation control. Eighteen farm sites presently use ADDs.  

Depending on government’s response, operators who bought ADDs upon government’s recommendation (at 
between $5,000 and $20,000 per unit), may receive some compensation for the discontinuance of their ADDs. 

Assuming that the recommended measures for predation control are effective, operators may expect benefits from 
reduced financial losses from escapes, mortality, injury and stress in their stock. The recommendation to closely 
monitor the effectiveness of the proposed predation management approaches should enable farmers and 
regulatory agencies to soon determine if there is any increased incidence in shooting of seals and sea lions. The 
monitoring costs would add approximately $50,000 per year per farm. It is suggested that additional shooting 
would present a significant “image problem” for the industry.  

The recommendation to limit approvals for night lighting to farms presently approved for this practice, pending 
further research, will cause no impact to those approved farms. There may be opportunity costs to farmers who 
want to adopt this practice, but are prevented from doing so, at least in the short term. If, following the 
recommended research, night lighting is prohibited at all farms, this could have a negative impact on the 
competitiveness of the B.C. industry. 

7. Research 

While costs of the high priority research items for government summarized in Chapter 10, Table 17 are discussed 
above, industry currently actively supports cost shared initiatives with government, universities and other research 
organizations. Government will continue to expect financial support from industry for these purposes, as outlined 
in Recommendations 40 and 44. 



D. The Marine Tourism Sector 

One of the more important potential conflicts with salmon farming from a socio-economic perspective is the 
conflict with marine tourism. Based on a SAR survey of marine tourism operators in the Broughton Archipelago, 
and on other studies,2 the marine tourism industry can rival the employment contribution of salmon farming in 
certain regions. Marine tourism is also one of the fastest-growing sectors of the economy, also verified by the 
Broughton survey. 

Recommendations governing the siting of salmon farms have the most significant implications for tourism / 
salmon farm conflicts. Recommendations regarding the phasing out of ADDs and waste discharge standards are 
expected to reduce the conflict. Other management issues such as visual design and predation control can affect 
the quality of the tourism experience and therefore its commercial value, but are less important. 

The Broughton tourism survey suggests that the major concern of operators who depend on a pristine 
environment, such as kayaking and whale-watching operators, is the number of salmon farming sites. Some of 
these operators may be able to relocate to other coastal locations (e.g., mid coast) if the number of salmon farms 
in their existing operating areas increases appreciably. However, this would likely result in a dislocation of 
existing regional tourism employment and investment, and would not be practical in the case of operations that 
rely on an existing tourism presence, such as in Clayoquot Sound. In the longer term, sizeable growth in the 
coastwide number of salmon farms may result in forgone opportunities and some losses in the marine wilderness 
tourism sector.  

The recommendation to recognize recreation / tourism sites and protected areas when making siting decisions 
should mitigate, but not eliminate, the impact of salmon farming on this segment of the industry. The 
development of coastal zone management plans is critical to the co-development of salmon farming and the 
wilderness-dependent component of the marine tourism sector. It will benefit both industries if areas can be 
defined where each industry will be individually encouraged or protected. 

ADDs may alter movement patterns of whales and other marine mammals such as harbour porpoises, which are 
an important resource to marine tourism operators. There seems to be some evidence that whales do not appear as 
frequently as they once did in the Broughton. Whether this variation in movement patterns is a natural 
phenomenon, or is attributable to the use of ADDs at salmon farms or the availability of food sources, is not 
conclusively known. The recommendation to discontinue the use of ADDs may provide a benefit to the marine 
tourism sector. 

Enforceable waste discharge standards, particularly in conjunction with proposed siting recommendations, may 
lead to a trend for farms to move out of sheltered bays into more exposed sites, where deeper waters and stronger 
current flows more effectively dissipate waste discharges, and where resource user conflicts are fewer. This would 
free up more of these sheltered bays for anchorages and camping spots, thus allowing for a potential increase in 
tourism activities. 

 

 

 



2 For example, “Socio-Economic Impact Assessment: Clayoquot Sound Scenic Corridors Landscape 
Management Plan” April, 1995.



I I I .  S O C I A L  I M P L I C A T I O N S  

The social implications of this report’s recommendations relate most directly to the individuals and communities 
that are in closest proximity to salmon farming operations, particularly coastal residents and communities which 
supply employment for salmon farming grow-out, fish processing and support services; as well as First Nation 
groups. The recommendations, however, also have a bearing on the larger social fabric of B.C., in the sense that, 
many of the recommendations are designed to ensure the continued integrity of wild salmon stocks, upon which 
many individuals and communities throughout B.C. are significantly dependent. To a lesser degree, the 
recommendations also relate to other social interests, including those of marine outdoor recreationists. 

A .  C o a s t a l  R e s i d e n t s  a n d  C o m m u n i t i e s  

The reforms proposed in this report should benefit coastal residents and communities in several ways. First, 
increased community access to salmon aquaculture siting and management decisions, through direct participation 
in proposed coastal zone planning processes and local advisory working groups, will help ensure that local 
priorities, preferences and local knowledge respecting coastal resources are incorporated into management 
decisions. The recommended requirement that salmon farm siting decisions continue to conform with local 
government land use by-laws will also ensure that local interests are reflected in decision-making. 

Second, the recommendations aimed at increased transparency and openness of salmon farming activities (e.g., 
on-line access to: information on the status of tenuring and licensing decisions, public reporting of fish escapes, 
disease incidence, and pesticide use at farms) will help keep coastal residents and communities informed about 
industry operations. The SAR heard many concerns about the lack of access to reliable information on the status 
and activities of the industry. 

Third, the proposed reforms are all intended to ensure a sustainable salmon aquaculture industry—one that 
provides stable direct and indirect employment in coastal communities, and which does not endanger 
opportunities in other coastal sectors, such as the traditional commercial fishery or marine tourism. 

B. First Nations 

The SAR determined that, to date, B.C. First Nations have received very few, if any, benefits from salmon 
aquaculture, yet as a group have been subjected to the greatest proportion of impact from the industry. This may 
contribute to First Nations general opposition to salmon farming in their traditional territories. 

A number of reforms are proposed in efforts to address this issue, including: 

• continued government assistance in mapping First Nations traditional coastal resource uses as a basis 
for assessing interactions between First Nations interests and rights and salmon farming proposals, 

• direct participation by First Nations representatives in coastal land use planning processes, as a means 
of ensuring that First Nations information and preferences are incorporated into strategic land use decisions 
(land use planning decisions are without prejudice to First Nations treaty negotiations), 

• negotiation of local consultation agreements between the provincial government and individual First 
Nations groups, modelled after existing agreements, that describe roles and responsibilities in salmon farm siting 
decision-making, 



• membership of First Nations on the Fish Farm Review Committee(s), 

• First Nations representation on the proposed provincial level “Salmon Aquaculture Advisory Group,” as 
a means of ensuring a First Nations voice in salmon aquaculture policy level discussions, 

• focused and timely research into the specific concern of First Nations about the potential effects on 
human health of antibiotic drug use at salmon farms, 

• an increased First Nations role in resource management through monitoring of operational activities at 
salmon farms, and  

• encouragement of First Nations - industry joint ventures and participation agreements, to secure greater 
economic and social benefits to First Nations.  

Existing and future pre-treaty interim agreements and ultimately treaty negotiations themselves will determine the 
final role of First Nations in coastal resources management in B.C. 

C. Marine Outdoor Recreation 

Salmon farming and marine recreation activities, such as: boating, kayaking, camping, and scuba diving, can 
come into conflict unless relationships between the uses are properly managed. The recommendations attempt to 
address issues of potential conflict in several ways: 

• coastal zone management planning is encouraged as a means of identifying geographic areas where 
recreation activities will be assigned management priority, thus ensuring continued opportunities for wilderness-
oriented marine experiences, 

• the recommendation for continued improvement of natural resources inventories and mapping, including 
recreation and tourism resource inventories, will ensure that coastal land use planning as well as individual 
salmon farm siting decisions are made with appropriate information, 

• revised siting criteria will ensure that salmon farms are not located at important recreation / tourism 
sites, do not conflict with marine anchorages, and do not prevent public access to the shoreline, and  

• the proposed aquaculture code of practices can be expected to incorporate visual design guidelines as a 
way to minimize scenic impacts of salmon farms on recreationists. 

As well, given that marine recreationists are largely attracted by B.C.’s environmental qualities, this report’s 
recommendations aimed at protecting environmental conditions and fish and wildlife resources from the negative 
impacts of salmon farming, should help contribute to the overall maintenance of high quality marine recreation 
experiences.



C H A P T E R  1 5 .  I M P L E M E N T A T I O N  

This report provides the Minister of Environment, Lands and Parks and the Minister of Agriculture, Fisheries and 
Food with the results of the examinations by the EAO under the EAA into government’s approval processes and 
mitigation methods in use under enactments for salmon aquaculture. These Ministers may issue guidelines for the 
administration of the approval processes and mitigation methods. This report concludes that, at times, guidelines 
to the enactments may not be adequate, and that legislative and regulatory changes are necessary to support the 
recommendations. Recommendations regarding the needed legislative, regulatory and policy changes are 
summarized below. 

Implementation of these proposals now becomes the responsibility of the managing agencies, and the EAO’s task 
was as outlined above. However, this report has inevitably commented on timing and degree of importance of 
certain recommendations which may provide assistance to these agencies in their task ahead. Appendix 8 
proposes a time frame for the implementation of many operational recommendations, and Table 17 proposes a 
time frame for undertaking research. It is recognized that the capacity of managing agencies to implement 
substantial change over a short period of time is limited. Clear priority-setting by agencies in implementing 
change will serve the agencies, industry and the public well. 

 

I. Recommended Change to Approval Processes:  
   Legislation, Regulation and Policy 

The need for a broad provincial policy framework for salmon aquaculture is discussed in Chapter 13. Its 
development is critical for government to move forward with implementing change, and to provide industry and 
the public with a clear understanding of the direction government is taking. It is essential that the policy be 
developed and documented as quickly as is practical. This report is recommending that many of the operational 
practices related to salmon farming be managed through the establishment and delivery of performance-based 
standards. A conceptual framework for the management framework is provided in Figure 14. A summary of the 
recommendations for a new legislative and policy framework is provided in Recommendation 49. 

A. Legislation 

Once the Ministers of Environment, Lands and Parks and Agriculture, Fisheries and Food complete the policy 
development referred to above, the province should consider enactment of legislation that expresses the policy 
directions of the province. A broader legislative base for the management of the industry, whether as stand-alone 
legislation or as part of the Fisheries Act (B.C.), would allow a shift from the current narrow management 
objective to ensure “safe and orderly” development of the industry, to an approach that provides industry stability 
and sustainability through the protection of the environment, while fostering a sound economy and social well-
being in B.C.’s coastal communities.  



F i g u r e  1 4 .  C o m p o n e n t s  o f  M a n a g e m e n t  F r a m e w o r k  f o r  S a l m o n  
A q u a c u l t u r e  i n  B r i t i s h  C o l u m b i a  



Since it is recommended that the salmon aquaculture advisory group be re-established to have a role in 
consultation on policy development, the group could also serve as a consultative body for legislative proposals. 
Changes to the Land Act and Waste Management Act are not necessary to implement the recommendations.  

The Animal Disease Control Act should be made applicable to fish disease immediately, since it requires the 
reporting of fish diseases and provides for the prevention and spread of disease through various mechanisms, 
including isolation and quarantine. The Fish Health Working Committee, when operational, and when fish 
diseases have been made reportable, should review the legislation, and if necessary, make recommendations for 
changes to ensure there is adequate capacity to support all functions related to effecting disease control measures 
in the aquatic environment and to ensure government costs of disease control can be recovered if necessary (see 
Chapter 6, recommendation 16). Until the legislation is made applicable to fish disease, new and renewed fish 
farm licences could require the reporting of fish disease and a number of the disease management provisions of 
the legislation terms and conditions.  

As coastal zone planning proceeds in the province, planning policies and procedures may become more 
systematized. The province should consider whether or not to create a legislative framework for this function, if 
consistency of plan development and implementation becomes a policy goal. 

B. Industry Code of Practice 

Throughout this report, mention is made of the need for the development of a Code of Practice (code). Since this 
need was previously identified by earlier reviews, its development has already been initiated by MAFF and 
industry.  

The code would explain best operational practices for the salmon farming industry and contain the overall 
requirements for industry. The code would: 

• cover all of the requirements for, applying for, and operating a salmon farm and related operations in 
B.C., including a central summary of the legislation, regulations, and policy and their requirements, 

• provide guidance about optimum husbandry practices and procedures to maintain the best salmon 
farming practices, and 

• set out monitoring requirements and protocols.  

It would also: 

• describe the processes for applying for tenure, operating licences and other necessary authorizations or 
approvals, and 

• outline methods for addressing complaints and resolving disputes. 

Particular practices described in the code could be made enforceable by reference to them in regulation 
(Aquaculture Regulation, Aquaculture Waste Control Regulation and new performance standards waste 
management regulation, Animal Disease Control Regulation). If a provision of the code is not generally 
applicable to all farms, it could be referenced by the aquaculture licence to make the provision specific to a 
particular farm.  



The development of the code must be given high priority in order to establish the basis for performance-based 
management of salmon farms. Unless the codes are in place to provide the objective basis for monitoring and 
enforcement, a performance-based approach cannot be adopted. Also, the code can be used as an objective 
standard that describes methods of practice in order to deal with operational complaints and formal farm practices 
complaints. Developing and adopting the code will ensure common, high operating standards, and encourage 
positive relationships between the many interested agencies and interests. The code will require ongoing support 
to ensure the contents are updated to reflect changes to manage adaptively. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 
C. Regulations 

1. Aquaculture Regulation 

The Aquaculture Regulation [Fisheries Act (B.C.)] should be amended to establish requirements for: 



• submission of standardized information in the licence application, including information to determine 
that the proposed salmon farm will be able to meet the requirements of the new waste management regulation, 

• methods for fish containment and prevention of escapes, 

• fish inventory requirements, 

• methods to respond to escapes, 

• fish health management, 

• predator prevention plans, including a prohibition against the use of acoustic deterrence, and  

• monitoring and enforcement. 

The Aquaculture Regulation would contain requirements that are referred to in the code, and become enforceable 
standards, applying to all salmon farms in B.C. 

2. Aquaculture Waste Control Regulation 

Changes to the Aquaculture Waste Control Regulation (Waste Management Act), before the new waste 
management regulation is enacted, could eliminate the requirement for permits, and shift all producers to 
managing under an approved waste management plan. This amendment could be made immediately as an interim 
step to the development of the new waste management regulation. 

A new waste management regulation is required, as recommended in Chapter 7, to provide a performance based 
approach to the management of waste. Over the next year, a relatively intensive program of monitoring several 
key sediment and certain water quality parameters at salmon farms is needed. The results should be correlated to 
biodiversity impacts beneath salmon farms as a means for defining and implementing waste discharge 
performance standard(s) for salmon aquaculture in B.C. The need for a new approach to farm waste management 
has been recognized by MELP since 1994, but work to address this need has been delayed pending the outcome 
of this review. The approach recommended in this report is one step closer to implementing the MELP direction 
towards pollution prevention for salmon farms. 

3. Animal Disease Control Regulation 

The Animal Disease Control Regulation (Animal Disease Control Act) may also, in future, require amendment, 
once the Fish Health Working Committee has an opportunity to work with its new mandate. If amendments are 
made, they should provide for and recognize the roles of the existing Fish Transplant Committee and the Fish 
Health Working Committee. 

D. Land Act Tenure Document 

The Land Act tenure document (licence or lease) will continue to provide the threshold approval for a salmon 
farm. The tenure development plan should allow for flexibility for operational change (moving of equipment, etc.) 
consistent with the code, as farmers will be required to meet high operational standards and at times, make 
changes at the site to infrastructure. 



E. Licences 

1. Aquaculture Licence 

After amendment of the Aquaculture Regulation, all standard and farm-specific operating requirements will 
become enforceable terms and conditions of the aquaculture licence. Specificity can be needed for a number of 
biophysical reasons, such as to address species farmed and production targets. The aquaculture licence may also 
refer to operational practices provided in the code and adopt these as terms and conditions. 



Until regulatory and code changes are made, the licence (new or renewed) can be used to prescribe the operational 
standards described above for the code and Aquaculture Regulation, including: 

• the fish containment technology and fish inventory system, 

• husbandry practices that will ensure chronic loss and escapement are avoided, 

• a recovery plan, should an escape event beyond the number set in the licence occurs, 

• disease prevention and fish health management plans, emphasizing husbandry practices that will prevent 
fish disease, 

• the procedure to be followed when notice of drug use at the farm is required, 

• the predation prevention plan, and process to ensure staff meet skills and educational standards with 
respect to firearm use, 

• site design to avoid visual impacts, and 

• husbandry practices to minimize noise. 

This will require a significant amount of work for an individual licence, but is a means of bringing new farms 
immediately under the new operational requirements, and could be used to upgrade existing licences. Licences 
should be issued on an annual basis for three consecutive years. If the licence holder has been operating in 
compliance with the terms and conditions of the licence for each of those years, the term of the licence for the 
fourth year of operation should be extended to three years. If during a three year term a compliance problem 
arises, the term of the licence should return to annual for another three years. 

2. Medicated Feed Dispenser / Vendor Licence 

Licences to manufacture and dispense medicated feed are issued under the Pharmacists, Pharmacy Operations 
and Drug Scheduling Act (B.C.), Part 8 (Medicated Feeds and Veterinary Drugs). Currently, oxytetracycline-
medicated feed can be sold without a prescription. However, no medicated feed for salmon farming has been sold 
by a medicated feed licensee without a veterinarian’s prescription since 1995. A policy should be formalized as a 
term and condition of the medicated feed dispenser / vendor licence providing that sales of medicated feed for the 
purpose of salmon farming should be allowed only under a veterinarian’s prescription, except for urgent situations 
where the delay due to obtaining the veterinarian’s prescription would create a serious risk of disease outbreak. 

F. Policies, Guidelines and Agreements 

Administrative policies and guidelines will be needed to operationalize many of the recommendations of this 
report, including the changes discussed above. Additionally, policies should be adopted to implement the 
recommended approval processes. 

Much has been said about the need for consistent and effective enforcement of the regulatory framework of the 
salmon farming industry. Specific enforcement mechanisms were often suggested during the review as means to 
ensure compliance. Operational enforcement and compliance policies exists in the ministries, but are not centrally 
documented. The policies of MELP and MAFF regarding enforcing legislation, regulations and licences should be 



upgraded to serve the new regulatory framework, and be compiled in one document. It will provide clear guidance 
for fair and consistent treatment of all salmon farmers and provide information to the public who are concerned 
that laws must be enforced. A compliance and enforcement policy will encourage preventative aspects of the 
recommended legislative and regulatory regime and promote compliance. It will also outline the range of punitive 
actions available to the agencies and describe when each action should be used to promote compliance and to 
deter violations as a means of achieving the goals of the management framework.  

The power to issue tenures on provincial Crown land for aquaculture should remain under the Land Act to ensure 
similar policy treatment of salmon farming tenures with other Crown land tenures. Policy guidelines should be 
adopted to formalize the proposed tenure review process outlined in Figure 11. The policy should adopt the 
proposed approach to siting, including the siting standards, for making siting decisions. The term for the tenures 
should remain at 10 years for a licence and 30 years for a lease. 

Provincially, policy guidelines should be developed to adopt the licence approval process outlined in Figure 15, 
regarding the issuance of the salmon aquaculture operating licence and waste management plan approvals. 
Another priority is the establishment of the Fish Health Working Committee. 

New policy arrangements will be needed with the federal government to secure its cooperation and support in 
implementing many of the recommendations. The group of relevant interagency protocols will require review, but 
many recommendations can be implemented through changes to the Canada / British Columbia Memorandums of 
Understanding pertaining to aquaculture development and the FTC.  

Amendments to the aquaculture development MOU would: 

• establish cooperation in the function of the Fish Health Working Committee, 

• clarify mechanisms and approaches to developing and maintaining a common fish health database (the 
1995 MOU between DFO and MELP regarding a fish health database will require review and possible 
amendment as a result of changes to the aquaculture MOU),  

• describe an approach to approving escape recovery plans on a regional basis, and 

• describe an approach to the phase out of ADDs. 

Agencies may determine other items for addition to the MOUs. 



F i g u r e  1 5 .  P r o p o s e d  S a l m o n  A q u a c u l t u r e  R e v i e w  P r o c e s s — L i c e n c e  
[ F i s h e r i e s  A c t  ( B C ) ]  



Amendments to the FTC MOU should describe an approach to imposing and delivering further limitations on the 
number and purpose (for broodstock only) of importations of salmon eggs and continue the current policy 
prohibiting the importation of live fish, unfertilized eggs and milt. 

Recommendation 21 in Chapter 6, suggests cooperation between the Canadian Food Inspection Agency, DFO and 
the province (led by MOH), to review sampling protocols in the processing plants, the results of which may 
require changes to existing operating agreements. Recommendation 23 in Chapter 6, raises the need for 
cooperation between the provincial MOH, MELP and MAFF and the federal health agencies. Certain issues raised 
about the use of drugs and human health concerns fall entirely within the mandate of health agencies, especially at 
the federal level, and were outside the terms of reference for this review. However, discussions are necessary 
amongst these agencies to determine whether or not to pursue these issues and the mechanisms for that 
consideration.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 
 



G .  C o n c l u s i o n  

In addition to guidelines to enactments for the key approval process, some legislative and regulatory change, as 
well as change to current federal-provincial agreements, are necessary to implement the recommendations. The 
quest for a single-window approach to deal with salmon farming regulatory matters is unlikely to ever be 
successful, but with clear provincial policy, and documented approaches to that policy, the approval and 
regulatory maze can become certain. 

 

II. Implementation Priorities 

Implementation of this report is the responsibility of various government agencies, however, consideration must 
be given to ensuring certain matters receive priority attention. These are not discussed in any particular order, but 
are considered significant implementation priorities. 

A. Access to Information and Structured Opportunities for Public Participation 

Many interests, including a number of First Nations, local governments, local community groups, environmental 
organizations and recreation / tourism interests, mistrust the salmon aquaculture industry and the agencies that 
regulate it. Many concerns were raised about the lack of openness to information pertaining to the industry, and 
about inadequate opportunities for public members to influence salmon aquaculture management decisions. In 
addition, it is evident that a number of local groups and individuals have a wealth of local knowledge and 
technical information that is not being adequately integrated into decision-making. 

1. Information 

Several mechanisms are recommended throughout this report about how to make information about the industry 
generally accessible. With respect to the process for approval, it is recommended that notice of applications be 
enhanced, that the proponent hold open houses to explain the proposal and that the proponent meet with local 
advisory working committees about the proposal. These measures would enhance the opportunities for members 
of the public to provide comment on proposals. It is also recommended that a central listing of all pending 
applications for approvals be established and maintained by MAFF, and that this listing be made available 
electronically. The establishment of a registry of operational farms, maintained electronically for public access by 
MELP, is also recommended. In time, these lists could be centralized electronically at one website location. 

This report recommends that MELP and MAFF develop an annual report providing information about the issues 
of concern to the public. At a minimum, this would include information about the five key review issues and 
progress being made on implementation of the recommendations of this report. Access to certain databases should 
be developed on a cost-recovery basis and reports of the committees and results of research initiatives should be 
published and made available. 

2. Public Participation 

Structural changes to the review processes are needed to promote meaningful public participation in decision-
making and information-sharing among the many parties with an interest in salmon aquaculture activities. The re-
establishment of a policy-level salmon aquaculture advisory group, is recommended (see Recommendation 47 in 
Chapter 13). That group will serve government by providing advice on a set of strategic policy objectives for this 



sector and implementing salmon aquaculture management reforms, particularly developing the salmon 
aquaculture code of practice, discussed above (see Recommendation 46 in Chapter 13). Consideration could be 
given to building on the Fisheries Renewal Board or its committees in re-establishing a policy group. However, 
this board reports administratively to a single Minister (Agriculture, Fisheries and Food). The recommended 
policy group must advise both the Ministers of Environment, Lands and Parks and Agriculture, Fisheries and 
Food regularly, as well as the Minister of Health, the Minister of Small Business, Tourism and Culture, and the 
Minister of Aboriginal Affairs, as appropriate. 

Local advisory working committees will advise on salmon farm siting and management planning decisions (see 
Recommendation 7 in Chapter 4). These committees should be established initially for a few key areas, 
particularly where: new applications will be considered, there is a need to review a number of existing farms 
which will be applying for renewal of tenure, or sites need to be assessed in relation to resource impacts / conflicts 
and First Nations interests. Their role will include receiving comment from the public. This will enhance the 
existing approach of public comments on future applications being made directly to the Regional Manager for 
Crown lands. 

B. Alternative Technology Pilot Projects 

It has been suggested repeatedly that the province should regulate the type of technology that is used in the B.C. 
salmon aquaculture industry. Closed containment and land-based salmon farming facilities using water circulation 
technology were proposed by a number of parties as a means of preventing conflict and impact risks, while still 
enabling a salmon aquaculture industry in B.C.  

It is desirable to adopt a performance-based approach wherever possible, as opposed to an approach that attempts 
to regulate specific technologies and practices. The importance of government involvement in exploring new 
technologies is, however, recognized. With a degree of government support and encouragement, the rate at which 
the provincial salmon aquaculture industry evolves towards the best available and feasible technology for salmon 
farming can be expected to increase.  

B.C. has a proven reputation as a leader in the development of underwater technologies. It may be possible that 
this niche can be developed even further through the experimentation with, and development of, salmon farming 
technologies that are both cost-effective in growing salmon, and also effective in preventing potential conflicts 
and impacts from this activity. The five key review issues will form a basis for the assessment of the pilot 
programs. 

The leadership that organizations such as Future Sea Farms have demonstrated should be encouraged in order to 
make this province a source of technical expertise that can be developed in B.C. and marketed globally.  

The pilot projects recommended in Chapter 11 (Recommendation 43) should be given a high priority. 

C. Coastal Zone Planning 

Many individual perceptions, attitudes and values respecting the importance of coastal resources and traditional 
ways of life were presented to the review. Salmon aquaculture is seen by many as a threat to the quality of the 
coastal environment. Others view salmon farming as providing new opportunities. Incorporation of these values 
and perspectives into decision-making is important. However, the existing approach to siting salmon farms in 
response to individual applications does not easily allow for this to happen.  



Integrated coastal land use planning processes are an effective mechanism to integrate social values in the 
decision-making process. The planning process itself is designed to integrate social values, technical information, 
and government policy direction. Through this means, the range of interests in coastal resources (i.e., demand) 
can be assessed in relation to the supply of those resources, and trade-off decisions can be made where necessary. 
Integrated planning is a means of proactive conflict avoidance. Given the high degree of conflict that potentially 
surrounds salmon aquaculture, this approach to salmon farm siting should be stressed. 

At present, two imminent planning processes offer an important opportunity for proactively addressing salmon 
aquaculture issues — the Central Coast Land and Resource Management Plan and the Queen Charlotte Land and 
Resource Management Plan. Integrated planning of this nature is not common. Given the expense and logistical 
difficulties, it is uncertain whether government resources will allow a significant program of coastal planning in 
the near future. The opportunity for these imminent LRMP opportunities to address salmon aquaculture issues 
should be promoted. The terms of reference for these two LRMP processes should include specific provisions to 
ensure that the processes develop planning products that provide clear and spatially- specific direction on the 
future of salmon aquaculture within the planning study areas.  

The Broughton area, with its existing concentration of fish farms, is located within the boundary of the Central 
Coast LRMP. Recommendation 8 in Chapter 4 indicates that government should review existing salmon farms to 
determine if remediation of impacts or conflicts is needed. In some cases this might involve the relocation of 
farms to more suitable sites to relieve waste discharge impacts or to address conflicts with First Nations interests. 
The Central Coast LRMP process should anticipate that this might occur while the planning process is ongoing. 
The LRMP process should also anticipate and accommodate the potential for a pilot project in the planning study 
area to assess alternative salmon farming technology. 

D. Research into Farmed—Wild Salmon Interactions and Local Effects 

The economic, cultural and social value of B.C.’s wild salmon resource is incalculable. Much of the criticism 
heard during the SAR about salmon farming was directed at the potential threat that it may pose to the integrity of 
the wild resources. First Nations participants have expressed clearly that the top priority must be on restoration of 
native salmon stocks and habitat. Government itself has recently given a very high priority to protection of the 
native salmon stocks and fishery.  

Although the review has concluded, on the basis of existing information, that the provincial risk of salmon 
aquaculture to wild fishery stocks and other resources is low overall, the review also concluded that there are a 
number of important information gaps. Given the priority that virtually all groups, communities and individuals 
place on the wild salmon resource, priority should be given to the specific research initiatives, as described in 
Chapter 10, that are directed at filling information gaps related to: potential interactions between farmed and wild 
salmon, the effects of salmon farming on the viability and quality of shellfish resources, and the effects of 
antibiotics used in farm salmon feed on wild fishery resources. 



E. Strategy for the Issuance of New Tenures 

The review heard strong support from a number of sectors that no new farm tenures should be granted until 
measures to improve the management system are fully in place. Industry, on the other hand, indicates that new 
salmon farming opportunities are badly needed to allow the industry to stay competitive, mainly for economy-of-
scale reasons. The review has concluded that salmon aquaculture presents an overall low environmental risk, but 
that impacts and conflicts are being experienced at some locations. In fact, recent production increases at 
individual farms, which are potentially the result of the current moratorium on new sites, may be exacerbating 
location-specific impacts.  

As outlined above, the new farm operational requirements should be established by legislative and regulatory 
change. In the short term, if licences were issued before these changes were made, these requirements could be 
imposed as licence terms and conditions. 

The government may wish to consider the selective regional or local release of the moratorium for some coastal 
areas where government is confident that operational issues can be managed through comprehensive licensing. 
This would require the development of regional or sub-regional strategies. The site review recommended in 
Chapters 4, 7 and 9 would have to be completed first, to determine the need for sites to relocate existing farms for 
the Broughton Archipelago and the west coast of Vancouver Island. Managing agencies should be satisfied that 
existing farms requiring relocation due to government policy change can be accommodated. Existing farmers 
should have priority. 

In some regions (e.g., Broughton, Clayoquot), there may be a need for government to exercise a relatively high 
degree of control over the specific sites that will be allocated for new salmon aquaculture tenures — rather than 
opening an area to applications and then having to deal reactively with the response. Once enough area for 
relocation has been set aside, government could, in consultation with local interests and on the basis of existing 
coastal inventory and mapping information, identify specific potential sites that are considered to have basic 
suitability for salmon aquaculture use. Those sites could be granted through some equitable means such as a 
competitive proposal call (see Recommendation 3 in Chapter 4). 

This approach would allow for a high degree of local participation in the siting decision. Competitive allocation 
(e.g., proposal call) could also be used to ensure a high standard of technology and practices at the sites as well as 
a market-determined value for the use of the site. Also, proposals could be evaluated in light of their contribution 
to social or economic objectives such as local training and employment, or a bonus bid used to offset 
administrative costs or to capture economic rent. 

The planned pre-selection and marketing of suitable sites would allow some controlled expansion of the industry 
while coastal planning processes and other management system reforms are being developed and implemented. In 
fact, this approach to salmon farm siting may prove to be efficient and effective. This would be true especially if 
coastal plans were in place to provide general direction on the geographic zones within which salmon aquaculture 
was an appropriate use. 



I I I .  A P P L I C A T I O N  O F  T H E  E N V I R O N M E N T A L   
     ASSESSMENT ACT FOR REVIEWING SALMON FARMS 

The review terms of reference directed the Environmental Assessment Office to consider whether or not 
individual salmon farming proposals should be subject to the requirement to proceed through an environmental 
assessment, pursuant to the provincial Environmental Assessment Act.  

The recommendations to improve existing decision-making processes indicate that the existing approval processes 
can address many of the issues relevant to assessment of salmon farms if amended as recommended. Strategic 
level issues regarding resource use can be dealt with through coastal land use planning or the development of 
regional or local plans.  

The recommendations incorporate many aspects of the process used to conduct environmental assessment under 
the Act, including well-developed applications, public notice of applications and distribution of information 
(through open houses and the local advisory working committees), committee-based assessment of applications 
and concurrent consideration of approvals. With the recommended improvements to the existing management 
system, the approval processes will consider the range of pertinent issues and therefore the extra approval of an 
environmental assessment under the Act is not necessary. 

This conclusion makes answering the question regarding the development of category specifications under section 
41 of the Act unnecessary. It should be noted, however, that as the procedures and information requirements 
become documented during implementation of the recommendations of this report, category specifications for a 
review of salmon farms will in effect be created. 

 

IV. Conclusion 

In developing recommendations for change to the provincial management framework for salmon aquaculture, the 
EAO took into account the findings of the TAT. The Technical Advisory Team concluded that salmon farming in 
B.C., as presently practiced and at current production levels, presents a low overall risk to the environment. This 
general finding was tempered by certain reservations. First, continuing concern about localized impacts on 
benthic (seabed) organisms, shellfish populations and marine mammals suggests the need for additional measures 
to protect them, and second, significant gaps in the scientific knowledge. Recommendations are made in this 
report regarding research priorities. 

Science rarely has the ability to reach definitive conclusions on the risk or potential severity of the consequences 
of human interactions with complex ecosystems. In the face of this uncertainty, government still needs to make 
land and resource management decisions. Direction is provided by the precautionary principle which advocates 
the consideration and anticipation of the potential negative impacts of an activity before it is approved. 

Similarly, the concept of preventative management allows government to manage to prevent certain specific 
effects even though not all potential outcomes can be predicted. Where the risk of environmental impacts from an 
economically important activity is low but the consequences of damage may be significant, the public interest 
may best be served by dealing with risk by being precautionary and invoking a series of measures, including: 
preventative management, adaptive management, and performance-based standards. In the case of salmon 
farming, this means reducing risk by setting high standards for farm operations based on the best available 
knowledge, and rigorously enforcing the implementation of those standards. And it means being prepared to alter 



management practices over time to take account of increased understanding of risk and different means of 
reducing it. The recommended management regime will enable the province to reach the objectives of prevention 
and adaptive management for salmon aquaculture. 
 



L I S T  O F  A C R O N Y M S  

ADD acoustic deterrent device 

ASW Atlantic Salmon Watch 

BCCA British Columbia Court of Appeal 

BCSFA B.C. Salmon Farmers Association 

CASH Cooperative Assessment of Salmonid Health 

CBCYC Council of B.C. Yacht Clubs 

CEAA Canadian Environmental Assessment Act 

CIIS Coastal Information and Inventory System 

CORE Commission on Resources and Environment 

CRII Corporate Resource Inventory Initiative 

CRIS Coastal Resource Interests Studies 

DFO Department of Fisheries and Oceans 

EAA Environmental Assessment Act 

EAO Environmental Assessment Office 

FFRC Fish Farm Review Committee 

FHWC Fish Health Working Committee 

FTC Federal-Provincial Fish Transplant Committee 

ICES International Council for the Exploration of the Seas 

KTFC Kwakiutl Territorial Fisheries Commission 

LRMP Land and Resource Management Plan 

LUCO Land Use Coordination Office 

MAFF Ministry of Agriculture, Fisheries and Food 

MAIAC Minister’s Aquaculture Industry Advisory Council 



MELP Ministry of Environment, Lands and Parks 

MOH Ministry of Health 

MOU Memorandum of Understanding 

MSBTC Ministry of Small Business, Tourism and Culture 

RC Salmon Aquaculture Review Committee 

RIC Resource Inventory Committee 

SAR Salmon Aquaculture Review 

TAT Salmon Aquaculture Review Technical Advisory Team 

TRIM Terrain Resource Inventory Mapping 



G L O S S A R Y  
Acoustic deterrent device (ADD).  An underwater sound-generating device installed at a salmon 
farm to deter marine mammal predators such as seals and sea lions. 

Aquaculture.  The cultivation of aquatic species (animals or plants), generally for commercial 
purposes. 

Aquatic Crown land.  Provincial Crown land covered by water.  This includes the foreshore, being 
the area between the low and high water line that is exposed at low tide. 

Atlantic salmon.  Salmon native to waters of the north Atlantic Ocean. 

Atlantic Salmon Watch.  A program jointly managed by the Ministry of Agriculture, Fisheries and 
Food and the Department of Fisheries and Oceans to monitor commercial and sport catches and 
observations of Atlantic salmon in order to help determine the abundance and distribution of 
Atlantic salmon in the wild. 

Benthos.  Life on the sea-bed. 

Blue-listed species.  Species classified by the Ministry of Environment, Lands and Parks as sensitive 
or vulnerable and therefore “at risk”, but not yet endangered or threatened. 

British Columbia Aboriginal Fisheries Commission.  A province-wide organization mandated to 
facilitate the interests and concerns of First Nations in fisheries. 

Broodstock.  Mature salmon from which milt and roe are extracted to produce the next generation 
of farmed fish. 

Canada-British Columbia Memorandum of Understanding on Aquaculture Development.  The 1988 
agreement between the federal and B.C. governments that describes their respective roles and 
responsibilities respecting the management and administration of salmon aquaculture in B.C. 

Central Region Board.  A board representing all First Nations and other communities in Clayoquot 
Sound, created by the interim measures agreement between the province and Clayoquot Sound 
First Nations, with authority to review land and resource management decisions related to 
Clayoquot Sound. 

Coastal Information and Inventory System (CIIS).  An integrated information base, managed by the 
Land Use Coordination Office, containing computerized inventories of coastal resources and 
resource use in B.C. 

Coastal zone management plan.  A plan that integrates and addresses the needs of a broad 
range of interests across a region or subregion, designates zones for appropriate uses, and is 
prepared through a consensus-seeking process with broad public participation and coordination 
among government agencies. 

Community resources board.  A community-based organization or “round table” that represents 
diverse and competing interests and participates in land and resource planning and 
management. 

Corporate Resource Inventory Initiative (CRII).  A multi-agency provincial program, coordinated by 
the Land Use Coordination Office, to integrate and improve B.C.’s resource inventories in support 
of land use planning and other resource management applications. 

Crown land.  Publicly owned land under provincial or federal jurisdiction. 

Environmental Assessment Act.  Legislation that provides a consistent, systematic, comprehensive 
review procedure for evaluation of the potential effects of major developments. 



Environmental Assessment Office.  The independent agency established by the Environmental 
Assessment Act to coordinate environmental impact assessments of proposed developments and 
to assess the effectiveness of provincial Acts and Regulations in preventing or reducing adverse 
effects of activities regulated by those enactments. 

Environmental Impact Assessment.  A management tool that predicts the likely environmental 
impacts of projects, finds ways to reduce unacceptable impacts and to shape the project so that 
it is appropriate to the local environment, and presents predictions and options to decision-makers.  
In B.C., environmental impact assessments are conducted under the authority of the provincial 
Environmental Assessment Act and the federal Canadian Environmental Assessment Act. 

Exotic species.  Any species intentionally or accidentally transported and released into an 
environment outside its present range. 

Farm Practices Board.  The board established and empowered by the Farm Practices Protection 
(Right to Farm) Act to make determinations regarding complaints about farm practices and to 
study, report on, and make recommendations concerning, any matter related to farm practices. 

Federal-Provincial Fish Transplant Committee.  A joint Canada-British Columbia body authorized by 
a MOU to deal with concerns about disease, genetic, ecological and other factors associated with 
importing and transferring live fish into B.C. 

Fisheries Renewal Board.  The Board of Directors consisting of government and non-government 
representatives empowered by the Fisheries Renewal Act to carry out the mandate of Fisheries 
Renewal BC. 

Fish Farm Review Committee.  An interagency committee (e.g., Vancouver Island Fish Farm Review 
Committee) authorized by an MOU that reviews salmon farm tenure replacement and aquaculture 
licensing decisions. Current membership includes divisions of MELP, MAFF, MSBTC, DFO and 
Environment Canada. 

Grow-out.  The stage in salmon aquaculture during which fish are raised in marine waters from the 
smolt phase to maturity or market size. 

Guidelines.  Requirements that generally do not have the force of law (statute or regulation) and 
therefore cannot usually be enforced through legal means.  Guidelines are often used in 
preference to regulations where it is advisable to enable decision-makers to exercise their 
discretion as circumstances require or can be used to provide direction on how legislation will be 
applied. 

Inter-agency Management Committee (IAMC).  An interministry committee of senior officials in 
land and resource ministries in each B.C. region that is responsible for integrating all resource 
planning and for setting regional planning priorities. 

Kwakiutl Territorial Fisheries Commission.  An organization mandated by the member Kwakiutl First 
Nations with respect to fisheries and resource issues. 

Land and Resource Management Plan.  A subregional process for developing management plans 
that consider and address all resource values through active public participation, interagency 
coordination, and consensus-oriented decision-making. 

Land Use Coordination Office (LUCO).  The provincial body that coordinates the work of 
government agencies in land use and resource management and planning. 

Minister’s Aquaculture Industry Advisory Committee (MAIAC).  A group of 15 representatives of the 
aquaculture industry, the commercial fishery, First Nations and recreational and environmental 
interests, appointed by government to advise the Minister of Agriculture, Fisheries and Food on 
means to ensure the orderly and responsible development of aquaculture in B.C. 

Monitoring.  The regular collection, generally under a regulatory mandate, of biological, chemical 
and physical data, using predetermined procedures and sample locations, such that any 
ecological changes attributable to a development activity can be quantified. 



Net-cage.  An open mesh net suspended from an anchored metal cage-frame. 

Pacific salmon.  The six species of salmon native to the north Pacific Ocean: chinook, coho, 
sockeye, chum, pink and steelhead. 

Pathogen.  A disease-causing organism. 

Policies.  Government commitments to follow particular courses of action in pursuit of approved 
objectives which may or may not be codified as law or may provide further elaboration on the 
application of law. 

Provincial Fish Health Veterinarian.  A veterinarian legislatively mandated to manage livestock 
disease in B.C. including disease management on salmon farms. 

Provincial Land Use Charter.  A set of principles of economic, environmental and social 
sustainability, designed by the Commission on Resources and Environment and adopted by the 
B.C. government, to be followed in land use and resource management planning. 

Red-listed species.  Species classified by the Ministry of Environment, Lands and Parks as 
threatened or endangered. 

Regulation.  A rule or order having the force of law issued by the executive authority of 
government.  Regulations are generally made by cabinet with the Lieutenant Governor’s approval 
order under statutory authority. 

Resource Inventory Committee (RIC).  A multidisciplinary and interagency committee that is 
responsible for developing B.C.’s resource inventory standards, protocols and data models. 

Review Committee (RC).  A group of representatives of various interests in aquaculture, appointed 
by the Environmental Assessment Office to provide advice and critical comment on the 
information and recommendations provided by the Technical Advisory Team; to make submissions 
about salmon farming to the review; and to convey information about the substance and stage of 
the review to the individuals they represent. 

Salmon Aquaculture Review (SAR).  The review by the Environmental Assessment Office of the 
adequacy of current methods and processes used by the Ministries of Agriculture, Fisheries and 
Food and Environment, Lands and Parks in reviewing and adjudicating salmon aquaculture 
applications and regulating salmon aquaculture operations. 

Statute.  A written law that expresses the will of a legislature. 

Sustainability.  The capability of a state or process to be maintained indefinitely.  In planning, the 
principles of sustainability are applied to the closely linked needs of the economy, the 
environment, and the social system. 

Sustainable Environment Charter.  A statement articulating the B.C. government’s commitment to 
put into practice eight principles needed to sustain environmental values in the province:  
stewardship, sustainability, the precautionary principle, user pays, environmental equity, shared 
responsibility, and strict enforcement of regulations. 

Technical Advisory Team (TAT).  A group of individuals with expertise in issues addressed by the 
Salmon Aquaculture Review, appointed by the Environmental Assessment Office to provide the 
review with objective, technically based information. 

Tenure.  In salmon aquaculture, a lease or licence that authorizes the use of Crown land. 

Terrain Resource Inventory Mapping (TRIM).  The provincial program to prepare computerized base 
maps for B.C. at the 1:20,000, 1:250,000 and 1:2,000,000 scales. 

Transgenic salmon.  A salmon that has been altered by introducing new genetic material (DNA) 
into its genetic composition (usually through microinjection of DNA into fertilized eggs). 
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