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Salmon farming is a relatively new industry that has expanded rapidly, particularly over the past 

twenty years in several maritime countries. This industry offered promises of economic growth 

and job opportunities, as well as a way to diversify national economies and feed the world's 

growing population. However, such rapid growth has not come without costs. Worldwide, the 

industry was permitted to expand without adequate research into potential environmental impacts 

and associated regulations or guidelines, Over tirne, however, real and perceived impacts h m  

salmon farming have affected public acceptance of farmed salmon and have forced govemments 

to examine and revise regulatory strategies. 

This paper examines the history of salmon f m i n g  in British Columbia (B.C.), discusses key 

issues that plague the industry and identifies cwrent management practices in B.C., Norway, 

Chile, Scotland, and Washington State. It also documents the inadequate regulatory framework 

in B.C. that led to a moratorium in 1995 on the approval of new sites, and the initiation of a 

salmon aquaculture review. This is foHowed by a summary of the recommendations and 

conclusions presented in the review, and an analysis of measures taken subsequently to better 

manage the industry. A comparative analysis is provided of salmon farming practices in al1 

jurisdictions examined in this study. 

Regulation and management of salmon farming in B.C. appears to be more developed than in the 

other jurisdictions. However, there are still significant steps that should be taken to ensure the 

future viability of the industry. Recommendations to improve management of the industry and 

prevent or mitigate adverse environmental impacts emerged h m  the comparative analysis of 

salmon fanning practices. It is suggested that sustainable management of the salmon fanning 

indusûy in B.C. will only occur through a coopemtive multi-stakeholder approach to decision 

making, implementation of integrated coastal management, and a p a t e r  emphasis on basic 

scientific research. 
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Chapter 1 INTRODUCTION 

1 f Background 

Since the inception of salmon fanning in British Columbia (B.C.) in 1984, this industry has 

expanded significantly and has caused considerable controversy due to its perceived biophysical, 

social, and economic impacts. While salmon farming represents a significant economic 

contribution to the province, there has bistorically been little regulation of the industry. in an 

attempt to address these impacts, the provincial govemment conducted an extensive review of 

salmon fanning in B.C, which was released in August 1997. The recommendations resulting 

h m  this study are controversial, and no consensus has been reached on their effectiveness at 

creating a sustainable salmon farrning indusûy in B.C. 

In t 995, the value of farmed salmon more than doubled that of B.C.'s commercial salmon 

fishery. By 1 998, the salmon fanning industry contributed $6 13 million to the B.C. econorny, 

providing 1,675 direct and 1,460 indirect jobs. Ninety percent of these jobs exist outside of 

Vancouver and Victoria. Farmed salmon is B.C.'s largest agi-food export crop and fourth 

largest agricultural product (British Columbia Salmon Farmcrs Association (BCSFA) 1999). 

B.C.3 salmon f m i n g  industry has grown rapidly since 1984, and is now the world's fouxth 

largest f m e d  salmon producer, representing four percent of total world farmed salmon 

production (BCSFA 1999). Much of this growth has been fbelled by consumer demand for more 

healthy and convenient foods. 

Despite the substantial contribution to the provincial economy, several key issues have been 

identified surroundhg the existence and management of salmon f m i n g  including potential 

impacts of escaped f m e d  fish, effets on fish health, waste discharge concerns, interactions 

with marine mammals and other species, and siting concerns. 

in 1995, public concems over the lack of regulation of salmon f m i n g  led to an officia1 

moratorium on approval of new sites, and the initiation of the Salmon Aquaculture Review 

(SAR). M e r  adopting some of the recommen&tions set forth in SAR, the provincial 

govenunent planned to award five fish farm licenses in August 2000, with the objective of 



pioneering new fish farming techniques. However, a series of escapes, particularly an incident 

involving the loss of 32,000 Atlantic salmon in Johnstone Strait off northeastern Vancouver 

Island, caused the govemment to cancel the awarding of these licenses. Following this event, in 

October 2000, the government released new regulations aimed at preventing escapes. These 

regulations have been touted as the most comprehensive in the world. Despite such initiatives, 

consensus among regdators, industcy, and the public on the conduct of the industry remains 

elusive. 

1.2 Purpose and Obbfives 

The pwpose of this paper is to evaluate the existing and proposed strategies for rnanaging the 

salmon aquaculture industry in B.C. The objectives are to: 

identim and evaluate strategies îhat have been employed for rnanaging the industry in 

B.C. 

identiQ and evaluate strategies that have been employed for rnanaging the industry in 

other jurisdictions, and 

conduct a comparative analysis and make recommendations for strategies which may 

encourage sustainable management of the salmon aquaculture industry in B.C. and 

identim areas of potential comparative advantage for the province. 

A variety of methods were ernployed to conduct this study. In order to provide a context for an 

assessrnent of management practices, the history of salmon aquaculture and emerging 

environmental and socioeconomic issues in B.C. were examined based on a review of existing 

literature. Next, existing and propad  management strategies in B.C. were evaluated using 

relevant literature, as well as through discussions with representatives of govemment, industry, 

and environmental p u p s .  Following this, existing and proposed management strategies in other 

juisdictions were evaluated by reviewing relevant literature and current legislation. Finally, a 

comparative analysis and recomrnendations for changes to management practices in B.C. were 

developed through an overall analysis of the advantages and disadvantages of current practices in 

B.C. and elsewhere. 



This paper is organized into four chapters. Chapter 1 provicies a background and rationale for 

coaducting the study, the purpose and objectives for the paper, and the methods used to achieve 

those objectives. The history of salrnon farming in B.C. is outlined in Chapter 2. It also 

identifies and examines environmental issues, as well as the management practices that have 

resulted in controversy and conflict. Chapter 3 explores and assesses management practices, 

including legislation used to regulate salmon aquaculture in four jurisdictions outside of B.C. An 

evaluative matrix is provided in Chapter 4 to compare these management practices with those in 

B.C. A comparative analysis of the range of management options that have been proposeci, or 

are in practice, in B.C. and elsewhere are also examined, to ascertain which would be best suited 

for the salmon fanning industry in B.C. This chapter also provides recornmendations aimed ai  

reducing environmental perturbations and the ongoing atmosphere of confrontation. 



Chapter 2 HISTORY OF SALMON FARMING 

2.1 Global Background 

Over the past decade, global aquaculture output has risen at a rate of 1 1 percent a year, 

representing the fastest growing sector of the world food economy. in 1990,13 million tons of 

fish were produced; by 1998 this amount increased to 3 1 million tons (Brown 2000). With this 

rate of increase, it is predicted that fish Farming may soon overtake cattle ranching as a food 

source. While both beef production and oceanic fish catch have risen substantially over the past 

century, since 1990 there has been liîtle growth in either sector as exploitation levels have 

reached, and in some cases exceeded, natural susiahable production capacities. Thecefore, in 

order to satisQ increasing demand for animal protein, alternatives have been explored. Because 

the efficiency with which fish convert grain into protein is generally much greater than that of 

cattle, aquaculture is a preferred option, particularly in developing countries that account for 85 

percent of the world's aquaculhiral output. In 1998, the total worldwide aquacultural output was 

3 1 million tons, of which China produced 2 1 million tons, followed by india with 2 million tons 

(Brown 2000). Other developing countries involved in aquaculture production include 

Bangladesh, indonesia, and Thailand. Japan, the United States, and Norway lead in aquaculture 

production in industrial countries, primarily focusing on hi&-value species, one of which is 

salmon. The trend towards salmon aquaculture in industrial countries is noteworthy because 

food conversion efficiencies in carnivores, such as salmon, are low compared with hecbivorous 

species such as carp and catfish. For example, salmon are fed a diet consisting primarily of 

fishmeal, and require up to five tons of landed fish for each ton of salmon produced, which may 

intensiw pressure on oceanic production. 

Worldwide, fanned salrnon production reached almost 1.1 million metric tons in 2000. A 

summary of the world farmed salmon production by major producers over the past five years is 

outlined in Table 1. 



Table 1 
Woild Farmed Saimon Production by Major Producers (in metric tons) 

Canada (B.C.) 

Canada (New Brunswick) 

Chile 

Faroe Islands 

Iceland 

Ireland 

New Zealand 

Norway 

England 

United States 

Total 

Note: "-" nurnbers are unknown - 
Source: Atkinson (2000) 

Norway consistently leads the world in the production of f m e d  salmon, followed by Chile, and 

England (including Scotland). Aii of these countries experienced ciramatic increases in salmon 

production over the past five years. In Cana&, production has nearly doubled in the same time 

period, with B.C. ranking fourth in world production. 

While salrnon farming originally began in Canada in the 1970's, it was not until the 1980's that it 

expanded into a viable industry. In Atlantic Canada, most salmon farming is in New Brunswick, 

and to a iesser extent, in Nova Scotia. It was with Norwegian money and expertise that the 

industry gained momentum in New Brunswick. Canadian federal and provincial govemment 

grants, interest-fiee loans, and loan guarantees in the amount of $34 million between 1985 and 

1996 also fueled expansion of the industry (Weber 1998). 
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2.2 Background of Salmon Fanning in BriUsh Columbia 

British Columbia has 16,000 miles of coastline and inlets, high levels of tidal flushing, and a 

moderate climate. These factors give this province greater potentid for salmon aquaculture 

production than Atlantic Canada. Salmon in B.C. are grown in marine cages dong the coast of 

B.C., extending ftom the Strait of Georgia to Bella Bella, including waters between Vancouver 

Island and the mainland, as well as dong the west coast of Vancouver Island. In this area, 121 

tenures currently enist, with over 85 operational f m s ,  each having between 10 and 30 net cages 

or pens. These fams are supported by 1 1 hatcheries and two fieshwater lake pen-rearing areas 

for smolts (Alverson and Ruggerone 1998). 

Initially, salmon fanring in B.C. consisted of coho and chinook salrnon, mostly because they are 

indigenous and broodstock was locally available through govenunent operated hatcheries. 

Atlantic salmon has largely replaced these species as they have a competitive advantage over 

coho and chinook because they reach market size quicker and can be sold at a higher price. 

Originally, the federal Department of Fisheries and Oceans (DFO) opposed the importation of 

Atlantic salrnon because of concerns over disease transmission and displacernent of native 

stocks. Despite these concerns, DFO reversed its initial decision in 1985 and permitted Atlantic 

salmon importation. 

From 1984 to 1988 the salmon farming industry experienced substantial expansion, growing 

h m  ten to 150 sites. Goverment research and financial support helped fuel this growth. 

Production increased h m  107 tonnes in 1984 to 22,000 tomes in 1995, worth $165 million. In 

cornparison, the commercial sahon fisheries landed $82.5 million of salmon in 1995 (Weber 

1998). Despite the moratorium on new sites, by 1999 production had grown substantially, with 

B.C. produchg 46,738 tonnes of famed salrnon valued at $347 million. More than three- 

quarters of production in 1999 was Atlantic Salmon (BCSFA 1999). ln part, the increase in 

production is due to improvements in feed as well as d e c d  mortality rates. lt could be 

expected that without this moratorium, the growth in salmon farming production in B.C. over 

this period would have been even more dramatic. 



Originally, the market for B.C. salmon was primarily Vancouver and Seattle. However, B.C. 

salmon aquaculture companies found it difficult to compte against the flood of farmed 

Norwegian salmon on the world market, resulting in the dernise of one third of these companies 

between 1988 and 1990. A ment analysis indicated that the top six B.C. salmon aquaculture 

operations are subsidiaries of multinational corporations (Weber 1998). 

2.3 Envimnmental Issues 

Despite the substantial economic contribution to the province, there has been considerable 

controversy surrounding the existence and management of saûnon fanns in B.C. and the 

potential detrimental environmental effects of salmon farming. The following are the main 

issues confronting sahon farming in this province and elsewhere. 

23.1 Impacts of escaped farmed salmon on wild stocks 

in the late 1 98O's, salmon h e r s  shifted the composition of their salmon species from primarily 

Pacific to pnmarily Atlantic salmon. This caused considerable concern among some goups over 

possible negative side effects of escaped Atlantic salmon on native species. For example, 

concems were raised that famed salmon may out-compte wild salrnon for food and resources 

because f m e d  salmon are often faster and more voracious feeders. in addition, possible 

interactions between farmed and wild salmon may increase the nsk of the introduction and 

spread of diseases in wild stocks. Furthemore, not oaly is there a chance of interbreeding 

between farmed and wild salmon, but also f m e d  salmon may have a breeding advantage over 

wild salmon and could eventuaily displace wild populations. 

in a submission to the Salmon Aquaculture Review by the B.C. Salmon Farmers Association in 

1996, the salmon famers expressed the view that h e d  &on rarely escape and there is no 

evidence Atlantic salmon pose a threat to native species by iacreased competition with wild fish 

for space and food, or that they are a significant predatory k a t .  They also expressed the 

opinion that there is ody a remote chance '?O the point of king negligible" that damage to wild 

species due to genetic effects will occur (BCSFA 1996). 

Based on these conclusions, BCSFA members felt there was no justification for further stalling 

progress of the salmon k n h g  industry or for applying precautioaary standards to the industry 

that were more restrictive than those applied to other industries. They aIso felt, however, tfiat, 
7 



". . .this does not mean that m e r  precautions cannot be taken or that the industry is unwilling to 

take any steps it can to make an apparently hannless situation even more harmless." 

This view was in contrast to the Food and Agriculture Organization of the United Nations who 

adopted the "precautionary principle" in 1995 in relation to both wild fish and aquaculture 

management: 

Because of the high probability of irrevenibility and unpredicted impacts many species 
introductions are not precautionary. Therefore, a strict precautionary approach would not 
permit deliberate introductions . . . in relation to aquaculture, experience has shown that 
animals usually escape the confines of a facility. As a consequence, the introduction of 
aquatic organisms for aquaculture should be considered as a purposehl introduction into 
the wild (Ellis 1996). 

23.2 Fish Health 

Salmon farming has been attributed with the introduction and spread of diseases and parasites 

that potentially affect wild salmon stocks. To address this cisk, the B.C. salmon f m i n g  industry 

has followed standard agiicultwal disease prevention practices and the relevant practices 

outlined in Nonvay's Interim Fish Diseuses Act. In addition, the industry adopted a zero 

tolerance for viruses in its brwdstock screening. Some literature indicates that disease 

transmission is more iikely h m  wild stocks to farmed fish than vice versa, and therefore, 

indigenous disease is a more significant threat than exotic disease to the B.C. salmon fming  

industry (BCSFA 1996). 

Disease outbreaks in net cage operations are primarily due to the crowding and associated stress 

on salmon, allowing for easier disease transmission. To combat this, salmon farmers routinely 

use antibiotics, which have resulted, in some cases, to antibiotic resistance among f m e d  fish 

and a perpetuation of the disease problem. For example, a salmon farm În the Broughton 

Archipelago introduced salmon smolts infected with a strain offurunculosis that was resistant to 

al1 B.C. approved anti'biotics. Wild Chinook salmon in the area becarne infecte4 resulting in a 

collapse of Chinook stocks in an adjacent inlet the following year (Morton 1996). Eventually, 

the fish farms in the area were permitted to use erythromycin to treat thejùrunculosis outbreak 

even though erythromycin is not pennitted for human consumption or to be discharged directly 

into the environment. 



One study found that 74- 100 percent of wild fi& caught near fish famis contained antibiotics in 

their flesh, same with levels above acceptable levels for human consumption flousif et al. 

1994). Another report indicated that the accumulation of antibiotics h e a t h  fish faims has 

reached 400 and 500 parts-per-million in sea water (Morton 1996). 

A M e r  issue regarding fish health is the use of pesticides in farmed fish to control parasites, 

priman'ly sea lice. Coacerns have been raised regarding dangers induced by the use of 

pesticides. These relate to their potential for accumulation in the environment, adverse effects on 

aquatic life, and risk of ingestion by humans of aquatic species that have been affected by 

pesticide use. 

233 Waste Discharge 

It is common for excess food and fish faeces to accumulate beneath and adjacent to salmon net 

cages. Accumulations of waste can lead to the production of toxic hydrogen suiphide, methane 

gases, and the srnothering of benthic habitat. The areal extent and degree to which the seabed is 

affected is dependent on tidal current strength and direction. 

As salmon are extremely sensitive to environmental conditions, it is in the best interest of the 

saimon farming industry to continually assess and attempt to improve the conditions in and 

around their net pens. Nutrient levels in the water surrounding salmon fàms in Puget Sound 

have been monitored for a number of Yeats. Based on these results BCSFA members are of the 

view that waste discharges can be managed to within acceptable environmental limits (BCSFA 

19%). The salnion famers klieve that this can be accomplished through the use of realistically 

achievable performance standards and the establishment of future salmon f;um sites in areas 

where there will be minimal or short-duration environmental effects h m  waste discharge. 

First Nations in the Bmughton Archipelago are concerned with the absorption of antibiotic 

residues h m  feed and faeces by marine life, particularly fiiter fceding shellfish, such as clams. 

While one of the more persistent antibiotics, oxytetracycline, is not measurable in the water 

column after 30 days, there bave been few scientific studies ihat have determined the impact, if 

any, of antibiotics on marine biota, either short or long term. 



23.4 Interactions with Marine Mammals and other Species 

Marine mammals, such as harbor seals, sea lions, and river otters, are attracted to fish fiums due 

ta the high concentration of salmon. These predators often tear open net cages resulting in 

salmon escapes. Not only do these escapes cause concerns such as those mentioned above, but 

the l o s  to the salmon farming industry in economic tenns can be substantial. For example, it 

bas been estimated that the direct and indirect loss to the salmon farming industry due to 

predation h m  these animals approximates $10 million per yeat (BCSFA 1996). Additional 

losses may be caused by predation fiom rnink and birds. 

A variety of methods have been employed by the Amon f m i n g  industry to deal with predators 

including dogs, predator nets, electric fences, acoustic deterrent devices, seal bombs, guns, and 

traps. The most controversial method employed to deter predators is the shooting of seals and 

sea lions when they approach salmon net cages. It is possible to obtain a permit from DFO to 

legally destroy harbor seals and sea lions, and it is estimated that 500 seals and sea lions were 

killed annuaily fiom 1990 to 1994 (Ellis 1996). While currently there appears to be no danger to 

the overall popuIation of these marine mammals, many environmental groups and members of 

the public are opposed to the killing of these mammals. 

Another controversial method to deter predators is the use of acoustic deterrent devices because 

they may deafen seals and sea lions over time. There is also concem that they may intdere with 

other animal communication signals. For example, harbor porpoises seem to avoid previous 

traditional habitat where acoustic deterrent devices are used. 

in addition to deterrent mechanisms, night lighting of net cages to produce faster growth in 

salmon, may adversely affect otier species. While there have been few scientific studies on the 

effects of night lighting, it appears that some species, such as hening, may be attracted by the 

lights and are subsequently consumed by f m e d  fish. As well, if wild fish are attracted to the 

Light, there is a greater chance of transfer of disease between wild and farmed fish. It has also 

k e n  argued that night lighting is aestheticaily undesirable to local residents and recreational 

users. 



23.5 Salmon Farm Siting 

There are certain qudities that are considered desirable for salmon f m  siting including good 

marine water quality, accessibility h m  shore, availability of fie& water, safe moorage, and 

proximity to population centers. Unfortunately, these same qualities are often desirable for other 

activities, such as mat iona l  use and marine tourism. Other issues surrounding siting of 

salmon f m s  are the local ecological effects discussed above, as well as proximity to migration 

routes of wild stocks because of the potential for spread of disease h m  farmed salmon to native 

species. The State of Alaska considered the risk so dangerous it passed legislation to ensure no 

salmon fann development occurs dong migration routes (Ellis 1996). 

Unfortunately, siting policies and procedures that were used to locate fish farms in the early 

1980's, when the industry was expanding rapidly, were not effective and did not take into 

account al1 interests or the effects on the surrounding environment. Many siting decisions were 

made without adequate public input and were determineci on a site-by-site basis, rather than on 

an analysis of the potential cumulative impacts on the area. 

2.4 Regulatmy Framework 

Since the middle of the 1980's, the provincial governent has reviewed the regulations 

applicable to the industry several tirnes and has made numerous recommendations for 

improvement. However, in 1992 the goverment decided not to approve any new sites because 

it was detemined the regulations were still inefficient and ineffective. This was followed in 

April 1995 with an officiai moratorium on approval of new sites. Not surprisingly, the 

moratorium caused considerable distress among salmon famiers in B.C. who felt their 

international cornpetitive standing would suffer and that it would be difficult to regain their 

position if the moratorium was not Iified quickly. 

in November 1995, ia a M e r  effort to address this controversial issue, the then Ministers of 

Environment, Lands and Parks (MELP) and Agriculture, Fisherîes and Food (MAFF) proposed 

that the provincial Environmental Assessment Office (EAO) conduct an environmental 

assessrnent review of salmon farming in B.C. The putpose of the salmon aquaculture review 

was to make recommendations regardhg management and reguiation of salmon fams and to 



provide policy advice. In September 1996, EAO commenced SA& which was completed the 

followiag year. 

One of the key issues raised with respect to regdation of the industry was jurisdictional 

responsibility. The federal and provincial governments attempted to deal with the division of 

responsibilities in 1988 by assigning DFO primary responsibility for ongoing management of 

aquaculture. However, due to lack of government fun& and downsizing in DFO, there were few 

resources available to effectively manage the industry. As a result, the province took on 

responsibilities that were presumed to be under federal jurisdiction. To further confuse matters, 

the provincial govemment divided its responsibilities over the industry primarily between MELP 

and MAFF. MELP was delegated responsibility for site approval and MAFF for the granting of 

licenses and salmon farming policy. Both ministries were given responsibility for supervisocy 

activities. in addition, MELP often refemd siting applications to other agencies to determine if 

there were potential impacts or conflicts. However, MELP was not required to utilize this 

information and there were no guidelines on how to deal with conflicting opinions (B.C. EAO 

1997 (a)). 

Salmon fanners were particularly concerned with the lengthy application approval proçess, 

which prior to the moratorium was taking up to three years for each application to be granteci. 

Another key issue was the effectiveness of the tenure system. The B.C. Land Act (1996) 

provides that a license of occupation cannot have a term of more than ten years and that the term 

of a lease is not to exceed 30 years. Salmon f m e r s  were of the view that while the lease option 

provides a sufficient length of tenure it is too rigid in that it is tied to a specific location and is 

dificult to obtain. Alternatively, a license of occupation has some flexibility but provides tm 

short a tirne period to allow for security of tenure. 

Once a salmon farm site tenure was approved, MAFF was responsible for regulating salrnon 

aquaculture production and operations through an aquaculture license. Some general tenns and 

conditions required by the license were to: 

comply with an approved aquaculture development plan, which must specifi the salmon 

species to be f m e d  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; 

employ reasonable practices to prevent predators and disease 

comply with al1 laws, byiaws or orders ftom any government authority which affect the 

aquaculture facility (Alverson and Ruggerone 1998). 

MAFF was responsible for ensuring each aquaculture site was visited once a year to detennine 

whether the holder of the license was violating any of the conditions of the lease. While MAFF 

could suspend or revoke a license if a violation occurred, this has yet to occur. In addition to 

DFO, MELP, and MAFF, there are numemus other federal and provincial govemment 

departments responsible for regulating the Salmon aquaculture industry in B.C. Some of these 

departments are discussed later in îhis chapter where applicable. 

As was mentioned above, the numemus issues raised concerning the salmon farming industry 

and lack of an adequate regdatory ftamework led to the conduct and completion of SAR in 

1997. A summary of SAR is outlined below. 

2.5 Summary of SAR 

The salmon aquaculture review was mandated with examining the key issues sunounding 

salmon fanning in B.C., as well as socioeconornic impacts and alternative technologies. To 

begin, a series of discussion papers with recommendations on the key issues was undertaken by a 

technical advisory tearn (TAT) made up of experts identified by EAO. A review cornmittee was 

also established consisting of volunteers repmenting a wide varîety of interests to assist TAT in 

assimilating and disseminating information. This committee held eight workshops in several 

coastal cornmunities during 1996 and 1997 in order to provide the public with an oppomuiity to 

present opinions and submissions for review by TAT. The Broughton Archipelago, off the 

northeast Coast of Vancouver island where a number of fish farms are located, was chosen as the 

priary study area to examine the issues. Once the papers were completed, TAT presented its 

findings to EAO who evaluated the conclusions ptesented in the papers and prepared the final 

report for submission to MELP and . W F .  



The general conclusion reached by TAT was that salmon farming, as it was being practiced in 

B.C. and at current production levels, presents a low overall nsk to the environment. However, 

significant gaps in scientific knowledge were identified. For this reason, it was recommended 

that the precautionary approach be applied in future management decisions. As part of this 

approach, it was suggested that preventative management, adaptive management, and 

performance-based standards be adopted to address this uncertainty. in addition, it was 

concluded that the salmon f m i n g  industry in B.C. is lacking effective regulatory, legislative 

and policy guidance, and future management decisions should be made based on a more 

comprehensive public input system, particularly as it relates to siting decisions. Below is a more 

detailed account of those recommendations outlined in the report that relate to the main issues 

surrounding the industry. 

2.5.1 Impacts of escaped farmed salmon on wild stocks 

TAT concluded that it was improbable that colonization of Atlantic salmon in B.C. waters would 

occur. If this did occur, they determined that it would probably be possible to target and 

eradicate any stocks that became establisbed. They also detennined that the potential for 

interbreeding between escaped Atlantic saimon and wild salmon was very low, that there was 

little threat of predation on wild stocks h m  Atlantic Amon, or that Atlantic salmon would out- 

compte wild stocks for food. However, they did note that the risk of genetic alteration due to 

interbreeding between farmed and wild Pacific salmon was a possibility if the number of escapes 

increases. 

In the past, there was little attempt at tegulation of f m e d  salmon escapes outside of a 

requirement for industry operators to report the escape and obtain a special permit h m  DFO to 

recapture escaped fish. However, attempts to capture escaped fish have had limited success. 

Since 199 1, MAFF and DFO have monitored salmon escapes in a program that expanded into 

the Atlantic Salmon Watch, to determine the presence of Atlantic salmon in the wild. 

TAT concluded that currently there is inadquate ptevention, monitoring, and reporthg of 

escapes to minimize the nsk of escapes and it was suggested that enforceable escape prevention 

measures should be adopted utilizing best available techology and husbandry practices. As part 

of this plan, escapes over a certain threshold should irigger review and remedial measures, and 



fmers  should be required to maintain a computerized tracking system for monitoring escapes. 

If escapes occur, fmers  should develop effective recovery plans for the escaped fish. 

It was also suggested that transgenic salmon, or salmon that have been altered by introducing 

new genetic material into the genetic composition, while not cuxrently raised on salmon fanns, 

should be prohibiteci due to their potential to out-compete wild salmon for food. As well, 

research should be conducted on the development of stocks that pose a minimal genetic risk to 

wild salmon, such as all-female or nonproductive Atlantic salmon. 

There are numerous documented cases indicating that escapes of cultured fish occur on a regular 

basis. The first catches of Atlantic salmon in B.C. waters occurred in 1987, but the first reported 

to have escaped was a year later in 1988. From 1988 to 1995,97,799 Atlantic salmon were 

reported escaped h m  net pem in B.C. (Ellis 1996). However, this number is not necessarily 

accurate, as many escapes are not detected. More recently, in August 2000, more than 32,000 

Atlantic salrnon escaped h m  a pen in Johnstone Strait off northeastern Vancouver Island. It is 

estimated that over one million Atlantic and Pacific Amon have escaped from fish farms in B.C. 

(Judd 2000). 

Not only have the number of escapes increased, but the provincial fisheries ministry confirmed 

that one and two-year old juvenile Atlantic salmon had spawned in the Tsitika River on 

Vancouver Island, an occurrence that previously was thought to be highly unlikely (David 

Suzuki Foundation (DSF) 1999). 

While it is now apparent that escapes occur, there is still considerable controversy and differing 

opinions as to what the potential short and long-term impacts escaped fish will have on native 

stocks. However, a report by DFO's Scimtific Review Committee quotes over 40 published 

expert studies that indicated escaped f m e d  salmon negatively impact wild stocks. The 

cornmittee concluded that there bas been a reduction of fitness in wild populations in the short 

tenn due to interbreediag (DSF 2000 (a)). 



253 Fisb Eiealth 

In order to protect wild Salmon species from risks of infectious diseases and other ecological 

impacts, several fedenl and provincial regulations and policies were developed. The federal 

governent regulates the importation of cultured fish or eggs of wild fish into B.C. under the 

Canada Fisheries Act (1985). This regulation requires an import pemit that is only issued after 

imported eggs are detennined to have corne h m  a disease-free source or are not considered 

harmful to the protection or conservation of fish in B.C. Juvenile and adult fish are not permitted 

to be imported. There are also Atlantic and Pacific salmon import policies, which are aimed at 

teduchg the risk of the spread of infectious diseases. Under the Pacific Salmon Import Policy, 

egg importation is only permitted for broodstock development programs and there is a maximum 

annual limit on the number of egg imports. This is not the case under the Atlantic Salmon 

import Policy, where there is no limit on Atlantic egg i m p r î s  (B.C. EAO 1997 (b)). Al1 

importai eggs are held in quantine to determine whether any disease is present. If disease is 

detected, al1 stocks at the facility must be destroyed. In a fivther effort to minimize disease 

transmission, a federal and provincial transplant committee was formed to issue permits or 

licenses to transfer farmed fish into, or within, the province. 

Despite govenunent efforts to regulate and control disease transmission, there are no extensive 

regulations that apply to cultured fish, and salmon f m e r s  are only required to notify authorities 

if specific disease outbreaks occur on their sites. However, it is in the best interest of an operator 

of a salmon farm to act quickly if a disease or pst outbreak is detected. If an outbreak occurs, 

the affected fish are usually .treated with dnigs or pesticides, which are regulated under a number 

of federal and provincial regulations. Three dmgs have been specifically approved for use in 

saimon aquaculture operatioas. However, veterinarians are permitted to prescribe "extra label" 

prescriptions that bave not been expressly approved for diseased, M e d  salmon. in addition, 

saimon farmers voluntarily undertake numemus other measures designed to minirnize disease 

outbreaks and transmission. One of these measures is a cooperative assessrnent of sahonid 

health, a program nin through BCSFA, which tracks fish mortality rates for participahg farms 

and attempts to estimate causes of mortality. 

The Canada Fislt inspection Act (1985) govms the inspection of h e d  fish iatended to prevent 

human exposute to unsafe levels of dmgs and pesticides used at salmon farms. DFO officiais 



conduct random tests to determine the presence of approved antimicrobial compounds, pesticide 

residues, and heavy metals. Other drugs that may be prescri'bed as "extra label" by a veterinarian 

are not necessarily tested. Under the B.C. Fish Inspection Act (1996) it is prohibited that anyone 

may sel1 fish intended for human consumption that is tainted, decomposed, or unwholesome. As 

well, it requires a statement that identifies which dmgs have been adrninistered accornpany fish 

delivered to a processing plant or buying station. 

Concems over human health have also been raised with respect to harvesting shellfish that are in 

close proximity to salmon farms due to possible contamination with coliform bacteria fiom 

salmon fm sewage. In an effort to address this issue, Environment Cana& imposed bans on 

shellfish harvesting within 125 meters of a salmon farm. 

Once again, TAT concluded that there are significant gaps in scientific knowledge regarding the 

effects of fish farms on fish health. However, they determined that evidence did not support the 

view that exotic pathogens or parasites have been introduced into B.C. waters and that the 

probability of exotic disease outbreaks was low. This finding, however, was tempered with the 

recommen&tion that governent adopt a more proactive approach to disease prevention, 

coupled wiih more emphasis on research and monitoring. 

TAT also determined that there were inconsistencies and redundancies among the agencies 

responsible for managing fish health. It recommended an interagency fish heiilth working 

committee be established to address the many issues sunounding fish health, in addition, it was 

suggested that a comprehensive surveillance program be developed with public input and canied 

out by govenunent under legislation. The program should include identification of diseases that 

require reporting, establishment of enforceable standards for disease prevention, requirements for 

maintainhg health records, outbreak management protocols, and dnig use standards. 

Although TAT was of the view that the likelihood of disease outbreak h m  importation of an 

exotic pathogen in fertilized eggs was low, it felt that the consequences of such an occurrence 

could be significant. The committee, therefore, detennined that govemment should, for 

salmonids, continue to prohibit the importation of live fish, unfertilized eggs, and milt, and that a 

more comprehensive requirement for sampling and reporting of diseases in fish being transferred 

within the province be adopted. 



With respect to the use of pesticides and drugs on f m e d  salrnon, TAT determined that 

govemment health agencies should be responsible for determinhg a management plan to deal 

with these issues. It also felt govemment should enhance its monitoring of fish products at 

processing facilities, particularly to identifi whether bacterial patterns are changing. Regarding 

the risk of contamination of wild fish and shellfish that consume waste feed, which is a concem 

raised primarily among First Nations, it was suggested that flag indicators be used at farms 

where dmgs are used. In addition, drugs should only be pennitted with a veterinarian's 

prescription. 

23.3 Waste Discharge 

Waste discharge from salmon aquaculture operations are govemed by MELP through the B.C. 

Waste Management Act (2000) and the B.C. AquucuIture Wuste Control Regdation (1988). The 

Waste Management Act requires fish farm operators to obiain permits in order to discharge waste 

into the environment. As fish mortality is inevitable, waste discharge permit holders must 

indicate how and where they will dispose of dead fish. However, if certain requirements are met, 

it may be possible to obtain an exemption from obtaining a permit. In addition, al1 fish f m s  

must monitor water quality at an intensity based upon the level of farm production. MELP 

developed an environmental monitoring program for marine fish f m s  in 1988, which outlined 

monitoring requirements. However, it was detennined that this program was not effective in that 

salmon farms and MELP were not meeting program obligations and that a new monitoring 

program was required (B.C. EAO 1997 (a)). 

TAT concluded that the above regulations have m t  proven effective in offsetting negative 

impacts on benthic communities. Therefore, it recommended that govemment regulations be 

established through a performance-based management program that incorporates adequate 

standards, a requirement for fish farm operators to develop enforceable waste management plans, 

and establishment of annual fees based on the amount and type of waste discharged by individual 

fish f m s .  Farmers should also be required to monitor the effécts of waste while MELP be 

responsible for assessing the &ta as well as ensuring standards are consistently met. in areas 

where it is determined a fish f m  is baving an adverse impact on benthic life, MELP should aid 

f m e r s  in developing plans to d u c e  impacts or relocate f m s  where necessary. 



It was also determined that in areas where shellfish beds may be affected by waste discharge, 

govemment should develop a program to assess impacts, particularly siting of fish fanns in 

relation to distance fiom shellfish beds. If it is detennined the impacts are significant, 

altenatives such as relocation of certain farms should be considered. 

2.5.4 Interactions with Marine Mammals and other Species 

Fedenl and provincial legislation govems the methods that may be used by salmon fannefs to 

offset the impact of predation on f m e d  salmon by marine mammals and birds. The federal 

Fisheries Act prohibits anyone from disturbing a marine mammal except when fishing under the 

authority of these regulations. In particular, while seals and sea lions are protected under the Act, 

it is possible for salmon fanners to obtain a conditional license to kill these marine mammals. 

Most salmon farm operators have obtained licenses but the licensing system is not actively 

audited. Similar federal and provincial regulations exist for the capture or killing of birds and 

small mammals. 

After reviewing relevant literature on shooting of predators iocated near fish farms, TAT 

concluded that enforceable predator control plans aimed at prevention should be included in 

aquaculture licenses and that killing predators should only be pennitted if they iue inside nets 

and are actively killing fish. If particular h s  continue to have persistent problems related to 

predators, the f m  operators should contact government conservation or fisheries officers who 

may, if they determine necessary, trap and kill certain predators. 

TAT concluded that since acoustic deterrent devices are relatively ineffective and pose a 

significant ecological impact, they should be phased out over a two-year period. They also felt 

that no new authorizations for night Iighting should be issued until M e r  scientific research has 

been conducted to determine the overall impact night lighting may have on other species. 

25.5 Salmon farm siting 

in order to establish what constitutes a suitable salmon farm location it is important to consider 

al1 relevant environmental, social, and economic issues. The identification of salmon fmn sites 

without considering other coastal management issues could lead to inappropriate siting decisions. 



Historically, MELP refened applications for siting to other agencies to identify potential impacts 

and conflicts. However, TAT determined that this system is oflen ineffective in that there is 

often conflicting opinions among differing agencies and there is no obligation for MELP to act 

on comments received. To address tbis issue an informal Vancouver Island fish f m  review 

committee was established to encourage greater cwperation and consensus among groups. TAT 

felt this type of approach should be formalized and that an interagency management committee 

should be instituted to address disagreements among agencies. 

In the past, siting decisions were usudly made on a site-by-site basis not taking into account 

cumulative impacts of multiple sites in an area. TAT concluded that integrated coastal 

management plans should be developed at hth the subregional and local level based on 

consensus among stakeholder groups. As part of these plans, in-depth inventories and mapping 

should be utilized. There are cwrently a number of maps that could be utilized as a starting point 

to achieve the overall objective. For example, B.C. Lands completed a series of oppominity 

maps based on public input, w hich identify potential resource or user conflicts. These maps 

designate three zones: conditional, limited, and no opportunity or high conflict zones. However, 

adherence to these maps is not yet required and they have not been effective in leading to the 

prohibition of salmon f m s  in no opportunity zones. In addition, MAFF has maps and models 

that identify biophysical fish fann capabilities. Other zoning initiatives include the central coast 

land and resource management process (LRMP) and the Queen Charlotte Islands (Haida Gwaii) 

LRMP fiom which additional maps have ken, and continue to be, generated. 

2.5.6 Environmental impact assessment 

Salmon f m  operators are not required to obtain a project approval certificate under the B.C. 

Environmentuf Assessrnent Act (1996XEAA) and there have been no other requirements for 

salmon f m  operations to formally conduct an environmental impact assessment. This was one 

of the issues that SAR was mandated to review. 

TAT concluded that environmental assessments under EAA for salmon fam operations should 

not be required. They felt that: 

. . . strategic level issues regardhg resource use could be dealt with tluough coastal land 
use planning or the development of regional or local plans. The recommendations to 
improve existing decision-mabg processes indicate that the existing approval processes 



can address many of the issues relevant to assessment of salmon f m s  if amended as 
recommended. The recommendations incorporate many aspects of the pmess used to 
conduct environmental assessment under the Acr, including well-developed applications, 
public notice of applications and disiribution of information (through open houses and the 
local advisory working cornmittees), cornmittee-based assessment of applications and 
concurrent consideration of approvals (B.C. EAO 1997 (a)). 

However, there is the potential under the Canadian Environmental Assessment Act 

( 1  992HCEAA) for envuonmental assessment to be required if a regulatory duty by any federal 

department is ûiggered. For example, if a permit under the Canada Navigable Waters Protection 

Act (1985) is necessary or if an authorization under the fish habitat provisions of the Fisheries 

Act is requested, a federal environmental assessment may be required. 

25.7 Conclusion 

There were various responses to the conclusions reached by TAT in the Salmon Aquaculture 

Review. Proponents felt that as TAT determined the overall risk fiom salmon farming was low, 

the moratorium should be lified and expansion of the industry should be pemitted. Opponents 

felt the opposite. They were of the view that until m e r  scientific research was conducted, the 

industry should not be pemitted to expand. Therefore, while a substantial amount of time and 

money was spent on SAR, the debate continues. 

2.6 Other Initiatives 

There are a number of initiatives that have been underiaken since SAR. Joint initiatives among 

govemment, industry, First Nations, and environmental groups undertaken since SAR are 

summarized next by lead agency. 

2.6.1 International 

in 1998, Canada participated in and supported an international plan, the International Atlantic 

Salmon Accord, which was created and launched through the North Atlantic Salmon 

Conservation Organization (NASCO) in Scotland. The Accord is aimed at swing Atlantic 

salmon through the involvement and support of more than 30 conservation organizations, 

representing 1 1,000,000 million people throughout the North Atlantic. In Canada, the Accord is 

supported by the Atlantic Salmon Federation, regional councils and national affiliates 

representing 500,000 mernbexs. One of the major issues outluied in the Accord is the impact of 



aquaculture and its affect on salmon during its lifecycle. Some key factors identified for 

addressing the negative impacts of aquaculture on wild salmon stocks are technological 

hprovements to prevent effluent, infèction, and escapes; involving the aquaculture industry in 

developing solutions; and development of a practical step-by-step process to make the transition 

to environmentally sustainable and acceptable practices (NASCO 2000). 

Building partnerships with the North Atlantic salmon fming  industry (NASFI) was one of the 

issues identified by NASCO. In June 2000, at the seventeenth annual meeting of NASCO, the 

Canadian Aquaculture industry Alliance (CAIA) applauded NASCO's efforts in this regard. A 

NASCO and NASFI liason group was established and theu first goal was to identify a working 

group to develop guidelines on containment to apply to the North Atlantic area covered by the 

NASCO convention. These guidelines were presented at the June meeting and will continue to 

be developed ove; time. While it remains to be seen whether the Accord will have a positive 

impact on future aquaculture development, it represents an international recognition and effort to 

offset some of the negative impacts of salmon fanning on wild salmon stocks. 

2.6.2 Federai government 

In 1994, the Liberal Party's election platform twk a proaquaculture perspective highlighting 

improved support and fostering rapid growth of the industry. In 1995, a federal aquaculture 

development strategy was created to recognize aquaculture development as a prionty of the 

federal goveniment, and to direct federal initiatives towards creating a regulatory and policy 

h e w o r k  conducive to industry development. This strategy outlines a cooperative 

management fiamework to identim and resolve constraints and challenges to the industry. While 

DFO is the lead federal agency in implementing the strategy, committees made up of industry 

and goveniment have been created. These committees have representation fiom industry 

associations, academia, and al1 relevant federal, provincial, and territorial agencies and 

departments with a role to identifi developmental problems and to determine the expertise, 

technology, and resources required to implement solutions. 

As part of this strategy, in January 1999, David Anderson, the then Canadian minister of DFO, 

announced the appointment of a comrnissioner for aquaculture development. The commissioner 

is the leader, on behalf of the federal government, for developing the aquaculture industry in 



Canada, and reports directly to the e s t e r .  The role of the commissioner is to help better focus 

the federal govemment's aquaculture development strategies and to work collabontively to 

ensure the programs meet industry needs. The goals of the office of the commissioner for 

aquaculture development are to review the legal framework goveming aquaculture in Canada, 

make Canadians aware of the positive benefits of aquaculture, and work towards better 

integration of aquaculture with other users of the oceans and waters of Cana&. As part of this 

development strategy, in June 1999, the commissioner announced that he would be conducting a 

comprehensive review of the laws and regulations that affect the aquaculture industry in 

conjunction with consultation with al1 levels of govenunent. This decision was based on the 

indusûy view that certain regulations are not effective or are superfluous, particularly given that 

there are seventeen federal departments and agencies responsible for regulating the aquaculture 

industry. The review will also evaluate controls now in place, or that should be in place, to 

protect the environment. 

In addition to the development strategy, in October 1999, the commissioner announced a new 

aquaculture partnership program. The program is aimed at helping the aquaculture industry 

develop partnerships and work together on projects of national or regional significance. Projects 

must meet the goals of the office and the minister will approve ail projects based on the advice of 

the commissioner. The commissioner has approved funding of $600,000 per year for a period of 

three years. Eight project proposals were received during the first quarter of the program and 

four of these were approved in April2000. Of those approved, the BCSFA received $134,600 to 

develop a cwrdinated fish health management program for fish culture facilities in B.C. in 

2001, a Mer $90,402 was issued to two aquaculture projects, one of which was a colloquium 

on sea-farming held in Quebec (Canada 1999). 

Further to this funding, Herb Dhaliwal, the minister of the Department of Fishenes and Oceans, 

announced a program in August 2000 for sustainable aquacuihue. Under this program, the 

federal government will invest $75 million over five years for the sustainable development of 

aquaculture. The program is aimed at providing industry and governent with funding to 

conduct research and development, strengthen measures to protect human health through an 

enbanced shellfish water quality monitoring program, and implernent a legislative and regdatory 

fkamewock for the industry (SeaWeb Aquaculture Clearinghouse 2000 (a)). 



Despite these efforts by the federal government to better manage the salmon aquaculture 

indusûy, a critical report fiom the federal auditor general's office on The Eficts of Salmon 

Farming in B.C. on the Management of Wild Shlmon Srmh was released in February 2001. 

While DFO is legislatively responsible for protecting wild salmon, it is managing the indusûy on 

the basis outlined in SAR that it poses an overall low risk to wild salmon and habitat. However, 

the report deterrnined that the department does not have sufficient scientific information to 

ensure compliance monitoring and enforcement activities are protecting wild salmon and their 

habitat and DFO is therefore unable to enforce the provisions of the Fisheries Act. The report 

also suggested that DFO has not made suficient progress in identifjing areas and pnorities for 

research in order to assess whether or not the industry should be pennitted to expand. While the 

department is reviewing the federal regulatory framework, the report indicated that a 

precautionary approach should be incorporated into its decision making process. Finally, the 

report stated the conclusion that "Fisheries and Oceans is not fully meeting its legislative 

obligations under the Fisheries Act while participating in the regulation of salmon fanning in 

B.C." 

2.63 Provincial initiatives 

Following SAR, the provincial government agreed to implement al1 49 regulatory and 

operational recommendations, however, many of hem have yet to be put in place. In addition, in 

October 1999, MELP announced the creation of a new provincial government salrnon 

aquaculture policy. The policy is aimed at establishing mare stringent environmental standards 

while at the same time attempting to provide greater certainty to the salmon farmhg industry. 

The key components of the policy inciude escape prevention, a move towards performance- 

based environmental regulation of salmon fm wates, relocation of inappropnately located sites 

and stricter siting criteria for relocated sites, improved fish health, and the development of 

alternative salmon farm technology pilot projects. 

To aid in the implementation of the policy, a deputy ministers' salmon aquaculture steering 

committee was established. On a more technical level, project coordinators were identified in 

BC Assets and Lands, BC Fisheries, MELP, and DFO to coordinate implementation within and 

arnong govemment agencies. In addition, a fish fm review committee with representatives 



h m  numerou ministries and DFO was fonned to provide advice on reloçation of 

inappropriately sited fanns. In order to give stakeholders an opportunity to provide advice on 

implementation issues, a salmon aquaculture implementation advisory cornmittee was also 

established. 

The policy established a two-year period over which govemment, industry, communities, and 

First Nations will attempt to resolve outstanding issues as well as enswe industry incorporates 

more environmentally sustainable management practices. At the completion of the two-year 

tirne, the future direction of salmon f d n g  in B.C. will be evaluated. 

To date, numemus efforts have been made to address the key components of the policy. 

Following two escape incidents in August 2000, one involving the break out of more than 32,000 

Atlantic salmon fiom a pen in Johnstone Strait off northeastem Vancouver Island, BC Fisheries 

Minister Corky Evans announced a new regulatory regime requiring fish farm companies to 

provide govemment with escape-prevention plans by October 2000. The plans were required to 

meet new stiuidards and practice for operations and equipment as well as include mandatory 

monitoring and staff training. The standards include practices assoçiated with transporthg fish, 

maintenance of stock records, escape notification, preparation of response plans, and routine net 

inspection. Al1 active aquaculture sites have now submitted these plans to comply with these 

regulations. in addition, in October 2000, the provincial govemment announced new fish farm 

escape regulations that they consider are tbe most comprehensive in the world. In the pst, the 

regulations stated tbat fish farms were supposed to act with "due diligence" with respect to 

escapes, but it was detemined this language was not specific enough. Therefore, the new 

regulations are more specific in b t  tbere must be cornpliance with a number of standards of 

practice and that "a person must not cause, auttiorize, or allow the escape of fin fish h m  a 

containment structure" (B.C. Ftsheries Act 2000). If an escape is detected, it mu t  be reportai 

within twenty-four hom of the cüscovery and must include numerous details regardiag the 

escape. While the regulations are now more specific, the penalties for noncornpliance have not 

changed. The legislation stili allows the govenunent to cancel or revoke a fish fami license and 

h e s  can go up to $2,000 a day. W l e  fines have been implemented in the past, there has never 

been a case where a license has been revoked. 



in an effort to address the issue of salmon f m  wastes, the industry has undertaken sampling in 

the vicinity of al1 active f m s .  Focused studies have also been implemented on six farms to 

provide information on the relationship between waste deposits and the effect on benthic 

communities. Govertunent has also conducted sampling of sedirnents at 32 fans.  The results of 

these studies will be used to develop performance-based standards that are expected to be 

established by October 200 1. 

With respect to telocations and new siting criteria, a number of farrns have been identified as 

candidates for relocation, based on social, environmental, and economic selection criteria. Some 

of these sites have been reloçated and others will be moved once appropriate new sites are 

identified. In one case, a fish f a n  near Quadra Island that was experiencing waste management 

problems due to poor tidal flushing, was moved to a more suitable site on the Central Coast. The 

site was moved following an environmentai review undertaken through an interagency pmess 

led by the B.C. Assets and Land Corp. and B.C. Fisheries with input fiom MELP, DFO, and the 

public (SeaWeb Aquaculture Clearinghouse 2000 (b)). The new tenure and aquaculture license 

was based on a cwperative partnership between Nutreco and the Kitasoo First Nation. 

In addition, a finfish aquaculture management plan, which contains the primary regulations and 

requirements to regulate the industry, has been revised based on input fiom regdatory agencies 

including DFO, Coast Guard, BC Fisheries, MELP, and B.C. Assets and Lands (B.C. Fisheries 

200 1). The major changes adopted relate to more detailed escape response and reporting 

requirements. 

To oversee and coordinate interagency and intergovemrnental fish health initiatives, B.C. 

Fisheries established a fish health working cornmittee. One of the initiatives includes a new fish 

health code of practice that is currently being developed. In addition, a pilot fish health database 

is being advanced to improve fish-heaith information. To verifL information provided through 

the fish health database, a B.C. Fishenes disease surveillance and auditing program has also been 

established The program includes active, on fann sampling to vene causes of mortality. 

As fish tarming operations in B.C. and Washington State are interrelated, the provincial 

governent has been meeting with representatives fiom Washington to discuss possibilities for 



implementing a loss prevention protocol. This protocol is expected to be completed soon 

(Canada NewsWire 2000). 

The provincial government has also created an aquaculture research and development trust fund 

and the Open Learning Agency and North Island College have begun developing programs to 

train future aquaculture students. 

2.6.4 Industry initiatives 

Salmon f m e r s  in B.C. recognize that the existence of their industry is in jeopardy and that they 

may be forced out of business through a variety of commercial and environmental regulations. 

They realize that proactive measures are required within the industry to offset some of the 

negative environmental impacts and public opinion. 

Therefore, the B.C. Salmon Farmers Association has been Uivolved in many joint initiatives with 

both provincial and federal govements as well as First Nations and environmental groups to 

ensure the future viability of their industry. In January 2000 the industry voluntarily released a 

code of practice (the code) aimed at protecting the "safety and weli-being of our employees, the 

natural environment, and our salmon stocks" (BCSFA 2000(a)). The code contains standards 

that are based on existing aquaculture regulations; standard practices, which al1 members are 

required ta implement on al1 fann sites; and best practices, which members are encouraged to 

implement. Both the standard practices and the best practices are attempts to move beyond 

existing legislation. A BCSFA compliance conunittee was established in January 200 1 to 

receive and investigate complaints related to noncompliance of the code and to make 

recommendations to the BCSFA board of directors about corrective actions or penalties for 

noncompliance. The code consists of two sections, one dealing with the natural environment, the 

other with husbandry. The section on the naturai environment outlines procedures for training, 

waste material, stock escape, fish mortalities, and blood watw disposition, predator control, and 

site appearance. The section on husbandry outlines procedures for routine fish health checks, 

stock, equipment, stocking densities, feeding, fish health, therapeutants, stock management, site 

separation, and use of Mlowing. 

In addition to the code, the industry has made attempts to encourage salmon f m e r s  to entiance 

their operations through the use of aquaculture awards that honor achievement, innovation, and 



eaviromental initiatives. The fint awards were presented in January 2000. One award for 

aquaculture business of the year was given to a company that was significantly involved in 

developing the code and in making efforts to build bridges with First Nations groups. Another 

award for environmental initiative was presented to a company that developed protocols for 

environmental monitoring of farm sites and was one of the first companies in B.C. to be granted 

certification in ISO 14000 audit procedures for salmon aquaculture. 

The industry has acknowledged that destruction of wildlife is not acceptable to the general 

population of British Columbians. Therefore, in May 2000, BCSFA, together with federal and 

provincial governent officiais and fisheries stakeholdm, announced the formation of a special 

task force to identify nonlethal solutions to deal with conflicts with marine predators. BCSFA 

recognizes that the solutions will probably require substantial investments on the part of salmon 

farm operators and could include heavier gauge nets, semirigid p a s ,  and other specialized 

predator control equipment. While alternatives are being explored, BCSFA has indicated that 

destroying of sea lions or other predators will only be used as a last resort if they threaten human 

safety, threaten to cause significant escapes, or cause extraordinary losses to fmn stocks. Some 

salmon fanners on the West coast of Vancouver Island have voluntarily removed firearms ftom 

their f m s  sites and have agreed to cal1 upon animal control experts if they experience persistent 

predator problems. This decision was made in part because of the ment designation of 

Clayoquot Sound as a United Nations biosphere reserve. 

In October 2000, BCSFA announced a $9.7 million indusûy investment to help develop "green" 

technologies. This investment was related to a decision that was made by the B.C. environment 

minister and fisheries minister to approve four aquaculture pilot projects. These projects are 

designed to apply and test innovative aquaculture technologies and husbandry practices, 

including closed containment systems, alternative feed sources, waste recovery systems, and 

100% female fmn stocks. Two B.C. First Nations were among the successfiil proponents. It is 

projected the sites will generate gross revenues of $88.1 million over the next five years (BCSFA 

2000(b)). 

At the NASCO meeting in June 2ûû0, issues related to the use of transgenic fish were discussed, 

primarily because of growing public concern about the use of genetically modified fish. While 



transgenic fish are not perrnitted in aquaculture production anywhere in the world, CAIA does 

not support the use of transgenic fish "until they can be shown to be safe for the consumers and 

the environrnenf' (BCSFA 2000(c)). 

2.6.5 The David Suzuki Foundation 

While there are a number of environmental groups and organizations that have numerous 

initiatives aimed at prohibiting or arnending salmon aquaculture practices in B.C., many of the 

arguments are similar. Therefore, for the purposes of this paper, only the views and initiatives of 

the David Suzuki Foundation are presented. 

While DSF does not oppose aquaculture in general, DSFs members believe that the way salmon 

aquaculture is currently being practiced in B.C. presents serious threats to wild Pacific salmon, 

the wider marine environment, and hurnan health. In particular, DSF is against the use of open 

net cages because of the nsks posed by escaped farm salmon interbreeding with wild Atlantic 

and Pacific salmon stocks, the nsks posed by the introduction and spread of infectious diseases, 

and the ecological impacts of escaped fm fish (DSF 200I(a)). 

Since SAR, DSF, atong with other environmental, fishing, tourism, and recreation organizations, 

as well as many First Nations, fonned an alliance against net cage aquaculture calling for the 

conversion to closed containment systems. in response to the new fish farm regulations that 

were announced in October 2000 regarding fish f w  escapes, Dr. Suniki stated: "these are the 

kind of amendments . . . which 1 find pathetic" @SF 2000 (b)). in particular, he felt that even 

the best human intentions would not stop net cages fiom king ripped apart in storms and 

allowhg escapes to occur. 

In addition to replacing open net cages with closed-loop containment systems, DSF also 

recomrnends the following policy changes: 

use native salmon only; prohibit use of exotic species 

eliminate discharge of fish sewage (zero discharge) 

protect public h d t h  by W y  and openly monitoring drug use and the spread of dmg- 

resistant diseases 



require industry-findeci govemment testing for diseases arnong farmed and wild fish 

require operators to be insured for the full ecological restoration costs of disease 

epidemics, escapes, genetic pollution, and other catastrophic events 

require industry to develop and fund site reclamation plans 

introduce a royalty or resource-use rent for salmon fmers  

limit industry access to public subsidies, which must be audited and made public 

implement a process to gain agreement of coastal communities and First Nations 

regarding the location of al1 existing or proposed aquaculture operations 

prohibit the use of firearms and acoustic deterrent devices to haras marine mamals, 

and require the use of technologies that safely separate local wildlife fiom salmon 

farming operations 

eliminate the use of fish that could be used for human food as the primary feed for 

fmed salmon (DSF 200 1 (b)). 

Most recently, DSF commissioned a study on the salmon fming  industry that was subsequently 

televised on Febniary 14,2001 by the Canadian Broadcasting Corporation on The Nature of 

Things called "The Price of Salmon". The documentary was filmed in Norway, Scotland, and 

Canada and examined a broad range of envuonmental issues surrounding the salmon farming 

industry. In particular, the documentary claimed that farmed salmon contain higher levels of 

PCBs, dioxins, and other persistent organic pollutants (or POPS) than wild salmon, and may 

pose a hurnan health risk. 

The broadcast was not well received by the salrnon farming industry, and CAiA president Anne 

McMullin refuted the docurnentary's arguments claiming they were not based on science 

(McMullin 2001). She claims there are no published studies anywhere in the wodd that indicate 

f m e d  salmon have higher levels of PCBs, dioxins, and other compounds than wild salmon. 

Furthemore, she says the documentary's claims are only based on a sample of eight fish, four 

wild and four fmed,  which is too few to reach any scientifically defensible conclusions. 



Chapter 3 OTHER JURlSDlCTlONS 

This chapter will examine the salmon aquaculture industry in four juridictions: Norway, Chile, 

Scotland, and Washington State. The reason for choosing these juridictions is because the fht 

three are the world's largest producers of f m e d  salmon and Washington State because it is 

geographically similar, and is directly affected by, salmon f m i n g  operations in B.C. 

3.1 Norway 

3.1.1 Background 

Nonvay was a pioneer in the development of the salmon farming industry. This was in part 

because Nonvay is simted in an area where there are thousands of miles of coastline, much of it 

protected, making it ideal for salmon farming. The industry began slowly in this country in the 

l%O's but then grew rapidly in the 1970's. The Norwegian Fish Farming Act (1973) outlined 

procedures for governrnent to issue salmon f m  licenses, which gew fiom 13 in 1974 to 84 in 

1977 (B.C. EAO 1997 (c)). This growth continued into the 1980's and by 1984,354 licensed 

farms were producing 29,500 tonnes of salmon worth $108US million. Salmon f m i n g  at this 

time was Norway's second most valuable fishery after cod. By 1985, technological advances 

enabled f m e r s  to raise 150-200 tonnes of salmon, two-thirds more than they were able to 

produce in the previous year. These successes led Norwegian salmon famers to begin exporting 

technology, equipment, and financing to other countries including Canada, the United States, and 

Chile. The exponential growth and large profits attracted more farmers to the ana and in 1985, 

2500 applicants competed for 150 licenses. Production levels continued to increase so that by 

1990, 146,000 tonnes of salmon were produced (Weber 1998). 

The tremendous growth in salmon production led to a glut on the market so that the price for 

Norwegian f m e d  salmon fell fiom $10.50-1 1.00USikg in early 1958 to $8.80US/kg by 

December of the same year. in 1989, Norwegian f m e r s  exported nearly al1 the salmon they 

produced at a value of $SOOUS million and salmon prices fell another 17 percent. In Scotland 

and ireland, salmon farmers made allegations that the Norwegians were unloading salmon on the 

market below cost, which led to an investigation by the European Union (Weber 1998). The 

result was the establishment of set minimum prices for salmon imports into the European 



Community. Despite this setback, salmon f d g  in Noway continued to expand and they are 

still the leading salmon farming country, with a production of 5 15,000 tonnes of salmon in 2000 

(Atkinson 2000). 

This growth in salmon f h g  in Norway has not corne without its costs, however, and many of 

the issues that plague salmon f&g in B.C. bave been experienced in Norway. In particular, 

high levels of pollution and health problems in fish led to regdatory changes and an increase in 

research and development. However, many issues m a i n  msolved. 

3.1.2 Regdatory framework 

There are four ministries responsible for administering the laws and regdations governing 

salmon aquaculture in Nonvay. These am the Ministry of Fisheries, the Ministty of 

Environment, the Ministry of Agriculture, and the Ministry of Local Govemment and Labour. 

The Ministry of Fisheries is responsible for administeting the Norwegian Act Relating to the 

Breeding of Fish, Shellfsh Etc. (B.C. EAO 1997 (c)). The purpose of the ,4ct is "to contribute 

towards the balanced and sustainable development of the fish-breeding industry to help it 

become a profitable and viable industry". In general, the Act rcgulates activities related to fish 

farming and stipulates licensing conditions. Every fish farm operator must obtain a license and 

the Ministry of Fisheries has the authority to determine the overall number of licenses to be 

issued. In patticular, the Act States that a license will not be issued if there is a risk that the fish 

farm will cause the spread of disease, increase the risk of pollution, or conflict with 0 t h  

activities in the area, It is the responsibility of the fish f m  operator to demonstrate that the 

above stipulations are met, and that a plan for handling waste is in place prior to obtaining a 

license or expanding a fish f m .  Atter a license bas been issued, it may be revoked if it is 

deterrnined that a fish fann has caused, or is at risk of causing, the spread of disease, pollution or 

conflict with other activities. However, if the f h  operator mitigates these damages the license 

may not be withdrawn. The Act also provides for regdations requiring al1 fish farms to maintain 

a daily log of inspections and maintenance. in particular, a fish tàrm must be inspected 

immediately foliowing bad weather. 



The Ministry of Environment is responsible for issuing waste discharge permits under the 

Norwegian Pollution Control Act. The Ministry of Agriculture administers the Norwegian 

Intenh Fish Diseases Act, which contains regulations for controlling and reporting fish diseases, 

the use of therapeutants, and the import and export of aquatic organisms. The Ministry of Local 

Governent and Labour regulates siting under the Norwegian Planning and Building Act (B.C. 

EAO 1997 (c)). 

3.13 Escaped farmed salmon 

One of the most contentious issues sunounding saimon farming in Norway is the issue of 

escaped fish. in order to address this issue, the Act ReIating b the Breeding of Fish, Shell/ish, 

Etc. contains regulations that require fish f m  operators to construct and operate their net pens 

such that there is no risk that fish will escape. Despite these regulations, it is estimated that half- 

a-million f m e d  fish escape each year. in addition, as part of the Act, fish farm operators must 

conduct regular fishing in an area surrounding their net pens to detennine whether fish escapes 

are occurring. If escapes are detected or suspected, the operator must immediately notiQ the 

regional director of fisheries. In this event, it is required that a fish fam operator recapture the 

escaped fish unless this requirement is waived by the director. 

3.1.4 Fish health 

With respect to fish health, the Interim Fkh Diseases Act requires that a f m  operator notiQ an 

officia1 veterinary officer if a disease outbreak is detected. In addition, there is a replation 

specifying the maximum density of fish per production unit permitted to prevent stress and 

consequential disease outbreaks. 

Regulations under the Act require that therapeutants be prescnid by a veterinarian and that al1 

prescriptions be submitted weekly to the directorate of fisheries by fish fmers,  pharmacies, and 

feed mills. This information is collected and compareci to detect unauthorized use of 

therapeutants. Prior to harvesting, samples of f m e d  fish treated with dmgs in the previous 

twelve months must be tested for h g  residues. 



In a further effort to coatrol the spread of disease, the Act contains regulations that govem the 

transport of live-fmed fish within specific geographic areas. in addition, there are provisions 

that authorize goveming the transfer of fish between f m s  as well as methods of transport. 

in 1998, more specific regulations were promulgated to control the spread of sea lice. These 

regulations were developed because sea lice have been a significant health problem in 

Norwegian fish f m s  for many years. The regulations contain minimum measures to reduce the 

incidence of sea lice and include mandatory counting, recording, and reporting on the incidence 

of sea lice, mandatory delousing when maximum limits of sea lice are demonstrated, and 

administrative fines when regulations are violated (Eithun 2000). 

While the regulations have attempted to offset the spread of disease, a study conducted by the 

Norwegian institute of Marine Research indicated that in the spring of 1999, salmon lice was 

responsible for killing 48.5-86% of wild salmon smolts when they were Ieaving the rivers. 

While it is not yet conclusive that salmon farming is responsible for this disease outbreak, the 

deaths were most often found in fjord systems where the highest density of fish fams are located 

(SeaWeb Aquaculture Clearinghouse 1999 (b)). 

Historically Norway used extensive antibiotics to offset the risk of disease in f m e d  fish, 

However, h m  the period between 1980 and 1994, antibiotic use dropped frorn 60 percent of the 

farms using antiiiotics to only 2.3 percent. Instead, vaccines have been used to control disease, 

which has saved salmon farmers money as well as decreased the incidence of fish disease 

(Hutchison 1999 (a)). 

3.15 Waste discbarge 

Under the Norwegian Pollution Conho1 Act, the Ministry of Environment issues permits 

goveming waste discharge (B.C. EAO 1997 (c)). The permits are issued taking into account the 

ability of the receiving environment to deal with discharged organic matter, as well as issues 

associated with nature conservation, wildlife, and recreational uses in the area. In an effort to 

reduce pollution, a pollution control authority within the ministry established goals to ceduce 

eutrophicatioa, toxic effects, and effects of organic matter, oil, and chemicals. 



The Interim Fish Diseases Act also contains regulations relathg to waste discharge. For 

example, regdations prohibit the dumping of fish or fish parts and that the cleaning of fish and 

storage of dead fish must not cause annoying odors or serious harm to îhe environment. Dead 

fish m u t  be mnoved h m  net pens every day in summer and every other day in the winter and 

must be ground and preserved in acid. in order to prevent the spread of infmtion, there are also 

approved meth& and equipment for desûoying dead fish and wastes as well as the treatment of 

effluent. For example, dead fish must be disposed of by incineration or burid at an approved 

site. 

3.1.6 Interactions with marine mrmmals and other species 

in Norway, thece are limited regdations or guidelines that apply to interactions with marine 

niammals and 0 t h  species. One regulation prohibits fish fming  close to rivers, which are 

important to wild saIrnon populations. Another regulation provides that, if required, fish farms 

must be covered with netting to keep birds out (B.C. EAO 1997 (c)). 

3.1.7 Salmon farm siîing 

The Ministry of Local Govemment and Labour regulate siting in Noway under the Planning 

and Building Act. in the 1980's, as the industry expanded, conflicts over appropriate siting for 

salmon farms became a key issue. To address this issue, a nationwide assessment of the 

suitability of the Norwegian coastal zone and rivers for aquaculture (LENKA) was conducted in 

1987. The purpose of LENKA was to develop an overall assessment of the potential for 

aquaculture and to provide a buis  for systematic development of the hdustry taking into account 

local environmental conditions and conflicts with other users. Selection criteria included 

prohibition of salmon farm sites in areas close to rivers important to wild salmon populations. In 

addition, expansion of fish fanning is oniy permitted in salt-water areas with adequate water 

exchange and where chances of eutrophication, reduced oxygen concentration, or accumulation 

of sedirnents under culture systems are Limited. There are also spacing requirements that 

maintain a distance of at least one kilometer between each fish f m  (B.C. EAO 1997 (c)). 



3.2.1 Background 

The fint salmon fium began operation in Scotland in 1969 but the industry did not expand 

significantly until the 1990's. Between 1980 and 1991, Atlantic salmon production grew h m  

98 tonnes to 40,600 tomes (Weber 1998). By 2000, production increased to 127,000 tonnes 

(Atkinson 2000). Onginally most of the fami sites were located in protected areas such as fjords 

where there is little water exchange and therefore p r  flushing of wastes. However, improved 

technology bas allowed for more farms to be situated in open waters where there are better 

flushing capabilities. 

33.2 Regulatory framework 

The Scottish Office is responsible for coordinating the regdation of the salmon Fdrming industry 

while the Scottisb Office Development Department coordinates the planning regulations. The 

Crown Estate Office is responsible for regulating siting decisions, approval of leases, and 

charghg rent for fam sites. 

The Scottish Office Agriculture, Environrnent, and Fisheries Department is responsible for the 

protection of fish, fishenes, and the m&e environment. When making farm siting decisions, 

this department advises the Crown Estate Office on issues related to disease control, existing 

fishing interests, and inshore marine environmental conditions. 

Under the Scottish Environrnent Act (1995), an environmental protection agency was established 

to consolidate the regdatory powers of various organizations (B.C. EAO 1997 (c)). The main 

function of the agency is to pmtect the environment by controlling pollution to Imd, air, and 

water. More specifically mlated to salmon farming, the agency is responsible for promothg 

clean tidal waters, the conservation and enhancement of the naturai beauty of coastal waters, and 

the conservation of aquatic flora and fauna. 

Fish f m  operators are not required to obtain a license to operate, however, they must obtain a 

lease. in order to do so, they must pmvide information to the mwn estate commissioner on the 

position and size of the proposed site, types of equipment to be use& and species to be fmed, 

as well as target output, and any requireInents they may have for onshore fhcilities. Once an 



application for a lease is received, there is a 28-&y periad where cornments b m  the public, 

other government agencies, and nongovernmental organizations on a proposed site are 

welcamed. Once thse comments are received, the possible effects on navigation, sailing, 

fishing, amenity, ecology, and other fish fams are taken into consideration. In cases where 

conflicts are identifie4 a lease applicant may be required to modiQ a proposal. To deal with 

particularly contentious applications, an independent advisory cornmittee rnay be consulted. 

Once a Iease is granted, a f m  operator is responsible for paying an annual rent based on the 

level of production on the site. 

In some cases environmental assessments may be required in areas that are considered very 

sensitive, in enclosed inshore areas, and in open sea areas prior to obtaining a lease. In these 

areas, an applicant must submit an environmental impact statement outlining potential impacts 

and methods that will be used to mitigate these impacts, as well as a description of a proposed 

monitoring program. The requirement to conduct these environmental assessments, however, is 

ofien waived (B.C. EAO 1997 (c)). 

Although there are a nurnber of government departrnents responsible for regulating salmon 

aquaculture in Scotland, the regulatory system has not kept Pace with the growth of the industry. 

The current regulatory system focuses predominantly on determining the siting of fish f m s ,  

controlling effluent discharge, and monitoring impacts of effluent discharge. Since 199 1, the 

Scottish government has produced three drab  of legislation airned at improving the regulation 

of ihe salmon fanning industry, however, none of these drafis have been accepted and enacted. 

The Scottish Salmon Growers Association believes that its industry is the most tightly regulated 

in the world. This point of view is challenged by the Scottish Environment Protection Agency 

(SEPA) which has called on government to enact more efficient and effective controls on 

regulating the industry. This lack of regulation led to a court action in 1999 by 150,000 anglers 

accusing the government of failure to regulate the salmon farming industry (Staniford 1999). 

In June 1999, a tripartite working group was established to ide&& solutions for promoting a 

sustainable salmon aquaculture industry, while at the same tirne maintainhg stocks of healthy 

wild fisb. The group is made up of representatives h m  the Scottish Executive Rural Affairs 

Department, the s a h n  f m i n g  indusûy, and wild fisheries interest groups. The group 



produced a report in July 2000 outlining a number of recommendations with the principal 

conclusion king tbat thece needs to be M e r  cooperation at a local level. They recornmended 

each region establish local management agreements. Tbree management agreements have been 

concluded and efforts are underway to encourage other areas to initiate similar agreements 

(Fisheries Group 200 1). 

in addition to government regulation of the industry, a product certification scheme was 

inûuduced in the United Kingdom to encourage salmon farmers to adopt betîer environmental 

practices. If tbe salmon are raised under strict standards that include rigorous and independent 

inspections at al1 stages of production, the salmon can be tagged with a "Tartan Quality Mark" 

(Scottish Quality Salmon 200 1). 

Controversy over the impacts of Scottish wlmon fming  on the environment escalateci in ncent 

years. This led, in June 2000, to demands for an independent inquiry into the environmental 

effects of salmon fming  as well as an examination of the lack of adequate regulation and 

management of the industry. Unless the industry improves waste technologies and its 

envimnmental practices, some officials are of the view that the inquiry could lead to a 

moratorium on expansion of salmon farms (Carrell 2000). Simultaneously, SEPA announced it 

would tighten its regdations on the siting of salmon fms ,  chmical use, and waste discharge. 

in addition, the agency indicated that in situations where companies are not adhering to existing 

waste discharge regulatioas, it will revoke licenses and has threatened to relocate certain fish 

f m s  (Carrell 2000). However, the minister of Environment and Rural Development indicated 

in May 2001 that he is not certain that "an independent inquiry would be the best way to pmeed 

at this time" (Friends of the Earth Scotland 2001). 

3.23 Escrped farmed salmon 

It is a statutory offence to permit the unauthorized release of nonindigenous species of salmon in 

Scottish waters. in addition, a civil liability case could be pursud where the release of 

genetically dissimilar stocks of salmon is shown to have adversely affected native stocks. When 

fish escapes do occur, details surromding identity of the companies involved, or information tbat 

may be commercially sensitive, cannot be released without permission from the companies 

concerned. niis information is proiected under the Scotland Diseases of Fish Act (1937). 



However, in 1997, concem over numbers of escapes led to the establishment of a committee 

that was mandated to develop cecornmendations on how to deal with this issue. During the three 

years it took for the committee to release its nine recornmendations, escapes quadrupled and 

h e d  escapees outnumbered catches of wild salmon by more than four to one. In addition to 

these recomrnendations, the Salmon and Trout Association and Friends of the Earth Scotland 

made nine of their own recommendations including: 

mandatory recordhg of al1 escapes 

a public register of escapes 

fines imposed on f m s  guilty of allowing escapes 

compensation for cecapturing costs 

compulsory tagging of f m e d  stock 

licenses for f m s  in unsuitable locations be revoked 

banning of salmon f m s  at sites near the mouths of salmon rivers 

re-siting of f m s  in high risk areas 

promotion of land based containment (Edgar 2000). 

Fish health 

Al1 fish farrners must register with the Scottish Ofice of Agriculture, Environment and Fishenes 

Department, which is responsible for controllhg disease outbreaks. In the case of an outbreak, 

fish f m  operators must notifi this department on the type of outbreak as well as methods used 

for treatrnent and disposal of infected fish. The department is also authorized to cary out annual 

surveys of fish f m s  to determine the presence of disease (B.C. EAO 1997 (c)). 

Therapeutants, govemed by the Scotland Medicines Act (1 968), are authorized only where there 

have b a n  no demonstrable effects on humans, animals, and the environment. Medicines must be 

aâministered under the guidance of a qualified veterinarian. In special cases, a veterinarian may 

permit the use of an unlicensed medicine if it is detennined that there are no effective 

alternatives. 

As sea lice have been a prevalent problem in Scottish fish f m s ,  the use of therapeutants to 

control sea lice outbreaks has been given special attention. Theu use is regdatecl based on site- 
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specific environmental conditions, a detailed nsk assesment of the chernical, and on the 

potential cumulative effects on the receiving environment. 

Despite these efforts to control disease and protect fish health, outbreaks of diseases such as 

infectious salmon anemia (ISA) and sea lice have adversely affected farmed salmon and 

potentially wild stocks. For example, in July 1999, an outbreak of ISA resulted in salmon 

f m e r s  having to destroy four million infected fish. The Scottish Office ofliered fish f m s  nine 

million pounds sterling to offset their losses. This caused considerable controversy among other 

groups who felt that taxpayers should not be responsible for supporting the salmon f w g  

industry (Seaweb Aquaculture Clearinghouse 1999 @)). In particular, the Scottish Anglers' 

National Association felt that the industry needs tighter regdations and that until the industry is 

better managed it should not be subsidized. This lack of management is highlighted by the fact 

that it was the illegal importation of fish h m  Norway that likely resulted in the disease 

outbreak. The situation was exacerbated by the fact that the salmon farming industry is 47% 

owned by Norwegian companies (SeaWeb Aquaculture Clearinghouse 1999 (b)). In an effort to 

address the issue of ISA outbreaks, an aquaculture health joint working group was established 

and first met in Febniary 2000. The group is mandated with attempting to identie ways to 

improve the general health, welfare, and management of salmon aquaculture and to produce 

annual reports with recommendations. It was agreed that most of the recommendations would be 

implemented by a code of practice. Since the group was established, a draft ISA code of practice 

was presented for approval. Other efforts to address ISA include a proposal to amend the 

Scotland Diseases of Fish (Control) Regdations (1994) to include the lifting of the prohibition 

on vaccination. In addition, state aid to assist famiers affected by ISA has been approved 

(SeaWeb Aquaculture Clearinghouse 1999 (b)). 

It is also claimed that sea lice infestation in some areas of Scotland has been associated with 

salmon farrning and has resulted in a significant decline of local wild fish stocks (Currie 1999). 

As sea lice are not considered chernical pollution or effluent, there appears to be controversy 

over which govenunent body is responsible for dealing with this disease, resulting in a 

regdatory vacuum. Some believe SEPA should take responsibility for this issue and that it has 

the iegislative powers necessary to do so. SEPA, however, takes the position that, ". . . the 

imposition of restrictive conditions on the discharge of sea lice or pathogenic bacteria is 



considered to be ~ll~easonable and dira vires" (Currie 1999). However, in July 2000 a sea lice 

outbreak was illegally treated using two toxic chemicals not authorized for use to k a t  infected 

fish. As a result the Company responsible was stripped of its "Tartan Quality Mark." For the 

b t  time, SEPA and the Ministry of Agriculhire, Food and Fisheries launched a criminal 

inqujr, which, if successfiil, will tead to prosecutions (Carrel1 2000). Furthemore, a regional 

director of SEPA expressed the opinion that sea lice h m  f m e d  salmon is harming wild stocks 

beyond a reasonable doubt (Myles 2000). 

33.5 Waste discharge 

in an effort to control waste discharge in Scotland, al1 fish f w s  must obtain a license to 

discharge pollutants into fresh and coastal waters. SEPA is responsible for issuing these licenses 

and takes into consideration sampling provisions, discharge quality, record keeping, and steps to 

minimize environmental effects of pollution. In established sensitive areas, more detailed 

monitoring may be required (B.C. EAO 1997 (c)). 

The Western Isles Council inspects fam sites twice a year to assess the aesthetic quality of the 

shores located near fish farms and periodic audits are conducted to verify data provided by f m s  

that conduct self-monitoring. It was detemined that this method of monitoring was not 

sufficient and SEPA recommcnded a more extensive monitoring program be implemented (B.C. 

EAO 1997 (c)). 

The issues of waste discharge and pollution have escalated recently. Evidence suggests that 

there have been 35 pollution incidents involving fish fam effluent since 1996,26 of which 

occurred in the past two years (Friends of the Earth Scotland 2001). 

3.2.6 Interactions with marine mammals and other species 

To minimize interactions between salmon farms and other species, fish f m s  must be sited with 

a minimum half-mile distance h m  wildlife colonies and antipredator nets should be employed 

(EAO 1997 (c)). It is possible to obtain a license to kill seals in specific seasons and if certain 

conditions are met, such as the use of approved killing methods. As well, the Scotland Wildlqe 

and Countyside Act (1981) specifies prohibitions regarding the killing of birds and other 

wildlife. There are exceptions to these prohibitions, however. For example, it may be possible 



for an authorized petscm to kill or injure some species of birds if they are damaging fisheries. 

Other wild animais that are not specifically listed in the Act are subject to predator control. 

3.2.7 Salmon farm siting 

The Crown Estate Office established guidelines on siting of fish f m s  in Scotland to rninimize 

conflict with other users, and for environmental protection. These guidelines relate to allowable 

distances for fish farms fiom other uses. Fish f m s  should be situated: 

5 miles fiom another tinfish f m ,  although closer siting may be possible between smali- 

scale facms and in large loch systems or open water 

2 miles h m  a shellfish fann 

1 mile h m  public viewpoints, hotels, and tourist centers although concealment by 

headlands or woodlands may permit closer siting 

1 mile fiom houses other than staff residences although the attitudes of residents are to be 

taken into account and may permit closer siting 

0.5 miles from wildlife colonies, assuming effective antipredator control 

0.25 miles h m  anchorages and approaches subject to the assessment of the Department 

of Transport 

0.25 miles from fishing grounds, assuming that the fishing grounds concemed are 

specific productive areas in kquent use (B.C. EAO 1997 (c)). 

While these siting distances are relatively specific, they are only guidelines, not regulations, and 

therefore are not mandatory. in November 1999, the Scottish Executive released additional 

siting guidelines, which included a detailed categorization of areas, such as those where new 

development or increased production will only be acceptable in exceptional circumstances 

(Staniford 1999). 

3.3 Chile 

33.1 Background 

Chile is the second largest producer of farmed salmon in the world. There are numerous 

conditions that make salmon farming ideal in this country such as protected sites, stable water 



temperahues, lack of pollution, a viral disease-fiee environment, as well as many hours of 

sunlight. These conditions have contributed to faster p w t h  of salmon to market size. In 

addition, local access to sardine and anchovy stocks keeps feed prices for salmon lower than in 

other jurisdictions. Furthemore, lack of economic devetopment provides a ready Iabor force 

that does not demand high wages. 

In the 1 9809s, the number of salmon farms in Chile doubled. Production grew fiom one tonne of 

salmon in 198 1 to 34,000 tonnes in 1991 (Webet 1998). It was not until 1987 that Atlantic 

salmon was introduced into Chilean waters. Prior to that time, only coho was raised which, 

unlike Atlantic salmon that can be harvested throughout the year, can only be harvested for three 

months of the year. By.the year 2000, production had increased to 297,900 tonnes (Atkinson 

2000). Nearly al1 farmed salrnon in Chile is exported, prirnarily to Japan and the United States, 

representing an industry of over $US 1 billion in 2000. Salmon f a d g  is now Chile's fourth 

most important export industry following copper, fish extraction, and fresh fruit. The goal is for 

the country to become the largest salmon producer with annual sales of $3US billion by the year 

20 1 0 (Martinez 2000). 

33.2 Regulatory framework 

The Chilean govemment has virtualIy no d e  in salmon production or exports. However, there 

are a number of laws that have been passeci over the years to govem the aquaculture industry. 

in 1991, a Chilean General Law of Fisheria and Aquanrlture was enacted to regulate the fishing 

industry (B.C. EAO 1997 (c)). Some regdations contained under the Act deal with the granting 

of leases and licenses, establishing a national registry of aquaculture operations, establishing the 

number and size of cultivation structures, pfocedwes for importing aquaculture species, 

certitjing imported species are disease fiee, and approving importation of species for the fîrst 

tirne. if the Act is violated, fines may be issued based on the number of species on the fish f m .  

The manager of the fish fm may also be persanally penalized. 

in 1994, a law was passed that requires new projects go through an environmental assessment if 

the project exceeds certain thresholds. These threshold levels have yet to be set. It is possible to 

avoid an environmental assessment if a proponent signs a declaration that indicates a project will 



not have an environmental impact and accepts full responsibility if impacts do wcur (B.C. EAO 

1997 (c)). 

In 1998, an environmental certification project for Chilean salmon fming  was initiated and 

completed in December 2000. As part of the project, a code of environmental practices was 

established that provides critena for susbinable development of the salmon fanning industry. 

The code outlines procedures for the entire life cycle of the salmon farming process fiom 

broodstock to final harvest. The procedures or guidelines are voluntary, but if a salmon farming 

operation follows these procedures they may apply and qualiQ for an ecolabel (Fundacion Chile 

2000). 

Salmon farmers must obtain a concession to operate a f m ,  which is similar to a lease or license. 

Once a request is authorized, a concession is granted for an indefinite pend  of tirne and can be 

transferred, leased, and sold. 

3 3 3  Escaped farmed fish 

Problems related to fish escapes are referred to in the Compendium of Chilean Aquaculture but 

there are no specific regulations that apply to preventing escapes (B.C. EAO 1997 (c)). Escapes 

are becoming a problem in Chile, however, as it bas been detemined that escaped f m e d  

salmon have established runs in southeni Chile where salmon are not indigenous. Concem has 

been expressed that these new runs will affect Chile's 250 native species in competition for food 

and habitat. In one case, Atlantic salmon that were caught h m  a nearby salmon f m  were 

suffering h m  epidemic diseases and the fish fârmer was accused of releasing the fish so he 

would not have to dispose of the dead fish (Hutchison 1999 (a)). 

It is illegal for fishermen to catch and sell escaped salmon as it bas been determined that al1 

salmon belong to the f m s .  Sports fishemien are pennitîed to catch and eat escaped fish but 

they are not pennitted to sell them. Nevertheless, they are sold on the black market and there is 

also an issue of salmon f m s  king robbed occasionally for the same reason. Some f m s  have 

employed guards with guns to watch the nets 24 hours a &y as other methods of enforcement 

have not been effective (Hutchison 1999 (b)). 



33.4 Fish health 

Chile has enacted the Regulationsfor Hdth Cerhpcatesfor Importing Hydrobiologicnl Species 

that requires irnported species be certified free of disease by an official authority in the country 

of ongin (B.C. EAO 1997 (c)). Historically, Chile relied primarily on importing eggs for 

saimon farming. However, concerns over outbreaks of ISA in other counûies led to the Chilean 

government placing increasingly strict requirements on imports of fertilized salmonid eggs. in 

3uly 2000, requirements becarne even more restrictive and in October of that year an import 

protocol was issued which required a 120-day quarantine period once imported eggs arrived in 

Chile. These resûictions were met with criticism h m  supplier countries and in December 2000 

the restrictions were slightly modified to reduce the quacantine penod. However, supplier 

counûies are still concemed that these restrictions effectively block imports that in 1999 were 

valued at S8.65US million (Stockard 2000). in the meantime, the Chilean government is 

encouraging expansion of domestic production to offset the decline in imports. 

Chile uses 75 times more antibiotics than Norway and a recent environmental study indicated 

that this extensive use of antibiotics is contaminating coastal waters and inland lakes (United 

Press International 2000). However, the industry invested $US 50 million in 2000 to find 

alternatives to antibiotics. Some alternatives being examined are switching to vaccines, 

developing natural alternatives, and using sensors to judge when fish are full so there will be less 

waste. 0 th  methods to prevent disease include leaving fm sites empty for six months to clean 

out viruses or parasites (Hutchison 1999 (a)). 

33.5 Waste discharge 

The General Law ofFisheries und Aquaculfure allows for the development of regulations for 

environmental protection related to waste discharge, however, these regulations are not yet 

completed (B.C. EAO 1997 (c)). There is a movement in Chile to breed fish that produce less 

waste and in some areas artificial habitats are being created surrounding fish f m s  using clams 

to filter wastes. The industry also processes some waste products into fishmeal and pet food, 

which is profitable for the industry as well as reducing the amount of waste (Cable News 

Network 19%). In addition, salmon farmers are fighting logging and development around their 

sites as logging practices might poUute the water and detnmentally affect their farms (Hutchison 

i999 (a)). Despite these efforts, in one region many native species began to disappear soon afier 



salrnon f m s  became established and it is felt that this was due to contamination fiom waste 

discharged h m  fish farms (Hutchison 1999 (b)). 

33.6 Interactions witb marine mammals and other species 

Cunently, there do not appear to be any regdations dealing with impacts of salmon aquaculture 

on marine mammais and other species. Some fish f m e r s  shoot sea lions that approach theu net 

pens and in one case a colony of 700 sea lions was destmyed leaving only about 25 sea lions in 

the area (Hutchison 1999 (a)). 

33.7 Salmon farm siting 

la order to deal with conflicts sucrounding aquaculture siting in Chile, a process for determinhg 

areas suitable for aquaculture was establisbed, which takes into account environmental issues 

and conflicting uses. Commissions were set up in each aquaculture region in Chile where 

various interests could be heard. The maritime and fishing autholities make final decisions. 

These decisions are issued in the fom of a decree, although decisions have not yet been made in 

many aquaculture regions. in some areas concerns have been raised that salmon farmers block 

the way for local fishermen (Hutchison 1999 (b)). With respect to spacing requirements, bylaws 

have been established regulating the minimum distance between net pens. There has been some 

discussion in Chile over the use of lakes and rivers for salmon farming development, but there 

has yet to be any clear policy on this issue and this is considered a significant problem to the 

industry (B.C. EAO 1997 (c)). 

3.4 Washington State 

34.1 Background 

Salmon farming began in the late 1960's in the Pacific Northwest of the United States. At that 

t h e  the industry focused primarily on raising smolts. Commercial salmon fming  did not begin 

in this region until the 1970's. By 1980,329 tonnes of cialmon were produced while by 1991, 

7,100 tomes of salmon were produced, priacipally in Washington State (Weber 1998). While 

there are other amis in the United States, such as Maine, California, Idaho, and Oregon that 

practice salmon farming, the focus of tbis papa will be on Washington as the industry is Iocated 

in a geographically similar region, and is aiso directly affected by, salmon farming operations in 

B.C. 
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The salrnon farming Uidustry in Washington now produces over ten million pounds of salmon 

each year with an economic value of just over SUS 40 million (Amos and Appleby 1999). 

Although the size of the industry in Washington is approximately ten times less than that of B.C., 

the United States exerts a large influence on world salmon prices through its capture fisheries for 

salmon. 

3.4.2 Regulatory framework 

There are three main government departments that have authonty over the salmon farming 

industry in Washington. The Departrnents of Agriculture and Ecology (DOE) are responsible for 

regulating the industry and the escape of fish. The Washington Department of Fish and Wildlife 

(WDFW) has a mandate to manage fish and wildlife in the state but has limited authority over 

private aquaculture. Their authority is lirnited to disease prevention and control. It is only afler 

fish have escaped that this department can take action. DOE is responsible for the promotion 

and marketing of cultured sahon as it was concluded that commercial aquaculture is similar to 

f m i n g  (Amos and Appleby 1999). 

In the 1980'9, it was detennined that an environmental impact statement was required to assess 

the impacts of salmon farming in Washington. WDFW was manâated with conducting this 

review, which considered issues such as importation of new fish species, genetic interactions, 

disease transmission, and other environmental impacts. As a result of this study, new policies 

and regulations were implemented in 1987, which are discussed in more detail below. 

Specific funding is not provided for the regulation and management of salmon aquaculture in 

Washington. It has also been suggested that authority over the industry should not be hctured 

among three agencies. As a result, in 1999 WDFW requested the Senate gant one agency 

authority over Amon aquaculture. Scientists within the department also felt that more 

comprehensive regdations are required to ensure salmon farming operations are more 

environmentaily sound. WDFW has also been meeting with representatives h m  B.C. to discuss 

saimon farming issues, and they would like to establish an intergovermental agreement 

recognihg that these issues are regional and should be dealt with accordingiy (DeLong 1999). 



in order to apply for a salmon fam, an application must be made under the Washington State 

Environmental Policy Act (1 97 1 ) .  An environmental impact assessrnent is usually required as 

part of the application. Pnor to the granting of permits, a11 prajjects in the coastal zone must be 

certified by DOE under the Washington Coastal Zone Management Act ( 1  972), which ensures 

projects are consistent with the state coastal management program. Once a project is approved a 

number of permits are required to operate a salmon f m .  A shoreline permit must be obtained 

under the Washington Shoreline Management Act (1 97 1). This Act establishes a bmad policy 

giving preference to uses that protect the quality of the water and the natwal environment as well 

as preserve and enhance public access and recreational opportunities. If a salmon fann is located 

in an area that may impact migratory salrnon, a hydraulic project approval must be obtained fiom 

WDFW. A net pen l e m  must also be obtained fiom the Department of Natural Resources. 

Other pem'ts may be required if the location of a salrnon farm has the potential to affect 

navigation. Some salmon fm operators have found it so difficult to pet a salmon permit that 

they have given up trying. For example, one operator spent $5,000 US and five years to get such 

a permit, which then went through 13 appeals before being approved in 1992. This was the 1st 

permit granted in Washington (Hutchison, 1999 (c)). 

3.43 Escaped farmed salmon 

Under the Revised Code of Washington (1998) it is against the law to knowingiy release fish into 

sbte waters without a permit. If fish are accidentully released, this does not constitute a 

violation of the law and no action can be taken. Before 1996, there were no significant escapes 

noted in Washington. However, in that year 107,000 Atlantic salmon were reported escaped. 

This was followed in 1997 by 369,000 escapes and in 1999,115,000 escapes were reported 

(Amos and Appleby 1999). While WDFW has authority to manage escapes, it does not have the 

authority to control net pen operations or to mandate preventative measures. The issue of 

escapes is exacerbated by the recent listing of many stocks of Pacific salmon as threatened or 

endangeted under the United States Endangered Species Act (1973). Under this Act chinook 

salrnon have been listed as threatened in Puget Sound, although not as yet on the Washington 

Coast. Coho is also a candidate for being listed as a threatened species. The United States 

Department of Commerce, National Marine Fishenes Service, is responsible for determining 

whether an activity, such as salmon farming, constitutes a "taking" of a listed species under the 

Act. "The term "take" means to haras, harm, pursue, hunt, shoot, wound, kill, trap, capture, or 



collect, or to aitempt to engage in any such conduct," As escaped Atlantic salmon associate with 

Pacific salmon species, there is a potential that this association may be determined a "taking" of 

listed saimon species. If such a determination is made, salmon farmers in Washington may be 

required to obtain a 'We9* permit to continue operations. While the overall effects of this new 

legislation rernain to be seen, salmon farming practices in B.C. could potentially impact listed 

species. 

3.4.4 Fish health 

WDFW is responsible for adrninistering fish disease control and prevention regulations. While 

WDFW has authority over disease control, import, export, and transport, as indicated above, this 

department is only authorized to take action after an escape has occurred and there is a 

possibility of disease transmission to wild stocks. 

Concern over disease transmission to wild stocks led to the implementation of new policies and 

regulations by WDFW in 1987, which were based on information obtained h m  state, federal, 

tribal, and industry representatives. However, it was felt these reylations were not adeguate to 

prevent disease transmission to wild salmon stocks. Therefore, a more comprehensive group of 

aquaculture disease control rules were adopted containing provisions regarding importation 

criteria, reporting procedures, emergency quarantine provisions, inspection authorization, and 

record keeping requirements (Washington State Register 2000). 

The use of disease control dmgs and chetnical use by salmon f m e r s  must follow product label 

insûuctions, approved protocols, or be administered by, or under the supervision of, a licensed 

veterinarian. If the drugs used fa11 outside of these protocois, they must be approved in advance 

by DOE (B.C. EAO 1997 (c)). 

To further reduce the risk of disease transfer there is a requirement for salmon fanners to obtain 

a permit h m  WDFW if they are importing or transporthg finfish. Permit conditions are applied 

if it is concluded there is a reasonable risk of disease transmission between farmed and native 

species. Transport decisions are determined on a case-by-case basis and it is preferred that a 

five-year disease history of the fish and Fry are provided. However, due to disease transmission 

concerns, most commercial broodstock are now locaily raised (B.C. EAO 1997 (c)). 



Famed salmon stocks are screened annually for pathogens and there has not yet been a finding 

of a fish pathogen exotic to Washington or B.C. in Atlantic salmon. Al1 fish pathogens that have 

been found in Atlantic salmon in this region appear to have historically existed in wild fish 

species (Amos and Appleby 1999). 

3.4.5 Waste discharge 

DOE is mandated with issuing waste discharge permits, which include waste discharge, 

sediment, and water quality standards. The waste discharge standards set thresholds for 

requiring a salmon f m  operator to obtain a permit. These thresholds encompass annual 

production and feed consumption limits. in addition, if an individual fish f m  is considered to 

be 'a significant potcntial contributor of pollution, a permit may be required. The waste discharge 

standards also provide that substances discharged into the marine environment must be treated. 

In some cases, more extensive treatment may be required if there is a reasonable probability that 

water quality standards will be exceeded 

(B.C. EAO 1997 (c)). 

The pennits contain conditions including effluent limitations, monitoring provisions, 

reporting and record keeping requirements, operating conditions, and the 

preparation of a pollution prevention plan. A pollution prevention plan has to be presented within 

six months and must include operating procedures, spill prevention, spill response, solid waste, 

and storm water discharge. Salmon f m  operators are required to be adequately trained on 

specific procedures related to the plan. There is also a provision for any interested party to 

appeal a permit within 30 days of it king issued. [aitially al1 permits that were issued were 

appeaied by environmental groups. The case was brought before a pollution control board that is 

responsible for adjudicating appeals to actions taken by DOE. In 1998 an agreement was 

negotiated between WDFW and the appellants, which removed WDFW as a party in the 

litigation. However, WDFW was designated responsibility for monitoring weirs, traps, and 

streams for Atlantic salmon. in addition, if Atiantic salmon are found, they must be killed and 

sampled for biologicai information. It was agreed tbat this information would be provided to the 

appellants on an annual basis (Amos and Appleby 1999). Further, in October 2000, a judgement 

denied the appellants appeal but specified a number of conditions for operating permits. These 

conditions required that DOE make certain amendments to the permits including research into 



the viability of an dl-fernale culture, implemmtation of escape prevention procedures and 

technology, and regular monitoring and reporting of existing sediment impacts zones 100 feet 

out h m  pens (BCSFA 2000 (d)). 

A tiirther issue that was determinecl during the hearings was that escaped Atlantic salmon were 

designated as a pollutant. Following this decision, the escape of 369,000 salmon in 1997 led 

DOE to require the offending salmon Fami operator develop a fish release prevention plan and an 

accidental fish release response plan (Amos and Appleby 1999). 

3.4.6 Interacîions with marine rnammals and atber speries 

Siting guidelines recommend salmon f m s  be located more than 1,500 feet fiom bird and 

mammalian habitats of special significance. If a salmon fm is located in an area fcequented by 

marine mammals, an exemption may be obtained permitting an operator to keep marine 

rnammals h m  preying on fanneci salmon under the United States Marine Mammal Protection 

Act (1 972). 

3.4.7 Salmon Cam siting 

As indicated above, an environmental impact statement is usually required prior to being granted 

a permit for a salmon fm. Guidelines for the preparation of a statement include siting 

requirements that take into account habitats that may have special significance. A salmon f m  

mut  also be certified by DOE to ensure projects are consistent with the state coastal 

management program (B.C. EGO 1997 (c)). 

3.5 Conclusion 

This chpter identified salmon aquaculture management practices in four jurisdictions. These 

management systems are analyzed in the final chapter and contrasted with conditions in British 

Columbia (Table 2). 



Chapter 4 CONCLUSIONS AND RECOMMENDATIONS 

This chapter provides an assessment of salmon f&g management in British Columbia based 

on comparisons with salman aquaculture practices in other jurisdictions, recommenàations that 

have emerged h m  the salmon aquaculnire review, information and opinions held by 

environmental organizations, and evaluation of the current regulatory environment in this 

province. A result of this assessment is a number of recommendations for both govemment and 

industry to encourage sustainable management of salmon aquaculture and to improve public 

perception of the salmon farming industry. 

Table 2 provides a compahn of salmon famiing management practices in al1 juridictions 

examined in this study. In some cases, information on certain practices was not available and 

was therefore indicated as "unknown". However, it is probable that in most circumstances a 

designation of "unknown" suggests the indicated practice does not exist in that jurisdiction. 



Table 2 
A Cornparison of Salmon Fanning In Fhm Juridictions 

Central Authority 
Licensellease required 
Revoking authority 
EA requirement 
Annual user fees 
Appeal mechanism 

Escapecl F m o d  Fish 
LegislationiRegulations 
Govemment notification 
Public notification 
Recapture requirements 
Closed containment 
Land based facilities 
Penalties 

Fish Heaith 
LegislationiRegulations 
Govemment Notification 
Public Notification 
Vaccine use 
Use of fallowing 
Govemment inspections 
Penalties 

I~aste  Oischarge 
LegislationiRegulations 
Pollution prevention plans 
Use of artificial habitats 
Recyling initiatives 
Monitoring 

Maine Mammal Intmction 
LegislationiRegulations 
Use of netting 
Night lighting 
Acoustic deterrent devices 
Use of firearms 
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Siting 
LegislationlRegulations 
Spacing criteria 
Public input 
ICM process 

Voluntary Initiativas 
EMS 
Product certification 

1  est management practices 
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X 
X 

X 
X 

X 
X 
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Existing leglislation and regulations are indicated by a 5esm or "now, however, the intent of 
such legisl@tlon and regulations varies widely among jurisdicîions. 



4.1 Regulafory Framework 

The regdatory system goveming salmon aquaculture has not kept Pace with the growth of the 

salmon farming indusûy, either in B.C. or in the other jurisdictions examined for this study. The 

rapid p w î h  of salmon farming bas generally outpaced the preparedness of government to dea! 

with the host of environmental, social, and econornic issues generated by this industry. In most 

c a s ,  the auphoria created by the perceived promise of wealth and employment led to a boom in 

an industry unfettered by restrictive regulations and bureaucracy. Only slowly have 

govenunents acknowledged the potentially serious environmental problems associated with 

salmon fming, and then, only afler environmental groups and the public identified issues 

related to disease, environmental contamination, displacement of native fish stocks, and habitat 

damage. Being caught unaware, both the federal and provincial governments have had to rely on 

existing legislation to regulate salmon fanning, even though such legislation might not be 

specifically related to aquaculture. This led, in Cana&, to the situation where 17 federal 

departments and even more provincial departments, are directly and indirectly responsible for 

regulating fish farming. 

One reason that legislation has been inadequate to manage salmon fming  is that the scientific 

knowledge base used to develop specific regulations has not kept Pace with the rapid growth of 

salmon aquaculture. Scientific research generally requises a relatively large amount of time and 

resources to produce sufficient &ta that can be used to identify and predict impacts. This is 

particularly tnie where environmental variability is large, such as that found among salmon fm 

sites. In the absence of reliable scientific data, it has been difficuit to justiQ and impose 

effective limits and criteria. in B.C., this realization led to the moratorium on the issuance of 

new licenses to permit breathing room for a review of the likely impacts of the industry and to 

develop new strategies for effective management. The relative lack of scientific knowledge also 

prompted the auditor general of Canada to advise the precautionary approach to salmon 

aquaculture be incorporated in the decision making process, given that DFO does not have 

sufficient scientific information to ensure cornpliance monitoring and enforcement activities are 

effective in protecting wild saimon and their habitat. 



4.11 Central authority 

In al1 jurisdictions, there have been calls for consolidation of responsibility and for the 

formulation of effective legislation to deal with this relatively new industry. in B.C., it is 

important that the federal and provincial govemments each identiQ one agency tbat takes the 

lead in the management and reguiation of &on fanning. Federally, the aquaculture 

commissioner is presently reviewing al1 federal legislation that pertains to aquaculture. 

Presumably, the goal of this task is ultimately to produce new legislation that encompasses the 

federal responsibility toward Amon farming in Canada. Simultaneously, it is critical that new 

federal cesources be allocated for scientific research into the environmental consequences of 

salmon aquaculture. While there are impacts tbat must be exarnined on a site-specific basis, 

considerable research could be conducted-that would have national significance for salmon 

farming. 

4.1.2 License and lease requirements 

Al1 junsdictions examined require a license or lease to operate, however, the terms of the license 

or lease Vary among jurisdictions. in B.C., salmon f m e r s  have historically complained that the 

approval process for new licenses has been too lengthy, possibly taking up to three years. It is 

suggested that the approval pmess could be considerably improved through the establishment of 

an institutional arrangement that deais with issues related to salmon farming within the context 

of integrated coastal management. The technical advisory tearn recommended the creation of an 

advisory group to assemble and assimilate information fiom smaller local groups and then liaise 

with a cornmittee charged with overseeing the integration of al1 the elements of an ICM plan for 

the entire B.C. coast. The end result of such a process would be to esîablish zones within the 

coastal area that are suitable for salmon aquaculture. This would considerably reduce the t h e  

and effort required to reach decisions on salmon h license applications. 

Given that the provincial govemment allocates land and issues licenses for salrnon fms, and 

that SAR was undertaken under the direction of the former Ministry of Environment, Lands, and 

Parks and the Ministry of Agriculture, Fishenes, and Food, it would be appropnate for the 

provincial govemment to take the lead in developing coastal management to ded with the issue 

of siting new salmon f m s .  However, the mandate of the province to lead in this area would not 

give it the right to impose its view unilaterally. Ttiis ptocess should involve al1 levels of 



govemment, industry and interested stakeholders to inctea~e the pmbability of successfiil 

implementation of this component of an ICM plan. 

in order to integrate the activities of various levels of govemment into a management scheme 

involving the three nested councils or bodies indicated above, each level of governent should 

participate in these councils. It would be essential that an effective and efficient communication 

network be established in order to ensure that each govemment remains fdly informed on the 

activities and status of each council. 

Salmon f m e r s  in B.C. have also complained that while the normal IO-year lease is sufficiently 

long, it should not be tied to a specific location. Conversely, this restriction is important to 

confine the effects of a net pen site to one a m ,  and to ensure that appropriate environmental 

reviews are conducted for al1 occupied sites. In Chile, concessions, which are similar to leases, 

are issued for indefinite periods and cm be transferred, leased, or sold. While the advisability of 

such a system in B.C. is questionable, the Chilean experience should be evaluated for possible 

application, at least in part, in this province, Most important is the requirement that leaseholders 

respect responsibilities conferred by their lease and by govemment regulations, and are qualified 

to operate a salmon farm. 

4.13 Revoking authority 

Norway, Scotiand and B.C. al1 have legishtion that permit5 government authorities to revoke a 

license if an operator is not conferring with the terms of the lease. However, it appears that in al1 

of these jurisdictions there are methods that cm be used by farm operators to avoid this penalty. 

In B.C., while there have been situations of noncompliance, a license has never been revoked. 

This should not be the case, and licenses should be revoked when noncompliance is proven. 

This would serve as a strong deterrent to noncompliance with tenns of a lease. 

4.1.4 Environmental assessrnent requirements 

TAT recommended that fomal assessments under the B.C. Environmental Assessrnent Act 

should not necessarily be required for new salmon f m  sites. It is, however, desirable that 

thorough assessments be conducted for each new site and h t  assessments also be conducted 

whenever salmon farm operators apply for lease renewals. While siting should adhere to zoning 



plans produced as part of ICM, as in Washington State, site-specific conditions arnong salmon 

farm sites are sufficiently different to require detailed assessments. These include 

comprehensive sampling of existing biotic and abiotic characteristics to determine site 

suitability, establish baseline conditions, and develop locally applicable lease conditions and fish 

density limits. Availability of baseline &ta would be particularly useful to detect trends over 

time, and for comparison with results h m  detailed environmental assessments conducted as part 

of lease renewal applications. 

4.15 Annual user fees 

Currently, the maximum cost for a salmon farm license in B.C. is $200. This is an insignificant 

sum of money considering the size of the industry. Consideration should be given to the 

imposition of annual user fees, based on the level of production, as practiced in Scotland. These 

rents could be used to fund research and a more extensive monitoring program. Monitoring 

should be conducted to determine the environmental effects associated with net pen operations, 

particularly in regard to waste discharges, therapeutant residues in the sumunding sediments and 

biota, and habitat disniptions. If such funding were available, monthly monitoring results based 

on sediment and water collection and analyses, and undenvater photography, could be submitted 

to a central provincial aquaculture agency. in addition, provincial officials should visit salmon 

farm sites more fkquently than once a year to monitor cornpliance with tenns of leases and other 

regulations. 

4.1.6 Appeal mechanism 

Washington appears to be the only jurisdiction that has a public appeal mechanism, which is ody 

relatai, however, to the issuance of waste discharge pends. It is essential that the public be 

involved in al1 aspects of the decision making process, as exemplified by the ICM process. 

While appeals of licenses at any stage should be permitted, it is expected that ICM would 

generally obviate many public concem, thereby reducing the incidence of appeals. 

4.2 Escaped Fanned Fish 

4.2.1 Legislation and regulations 

None of the jurisdictions examined have developed adequate legislation or methods to prevent 

sahon escapes. While evidence of adverse impacts to wild stocks or habitat h m  escaped 

& n o n  is not yet established, opinions and positions on this issue have been clearly staked. The 
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lack of such evidence should not inhibit the formulation, bnplementation, and enforcement of 

sbong legislation, regulations, and criteria to deal with this issue, as prescnbed by the 

precautionary approacb. There is ample evidence worldwide of environmental problems caused 

by governmental wiwillingness to tackie controversial issues until al1 scientific evidence has 

been collected. Even in the face of such evidence, govements are ofien still reluctant to change 

the status quo, particularly when confionteci with employment and socio-economic issues. 

4.2.2 Government and public notification 

All jurisdictions, except for Chile, have a requirement for governent notification if escapes 

occur. However, notification does not ensure that penalties will be imposed or that an 

investigation of the causes for the escape will be conducted. In addition, no jurisdiction has a 

requirement to notiQ the public in such cases. It is suggested that if closed containment or land- 

based containment are not mandatory, both govemrnent and public notification of escapes should 

be required. This may encourage fish f m  operators to apply stricter preventative measures to 

prevent negative publicity. 

4.23 Recaphire requirements 

The recapture of escaped salmon is only required in Nonvay and B.C. although it is not possible 

to ensure complete recapture. Once again, closed containment or land-based containment 

systems would negate recapture requirements. However, in the interim, al1 efforts to recapture 

escaped fish should be required and programs such as the Atlantic Salmon Watch should be 

encouraged and expanded. 

4.2.4 Closed containment and land-based facilities 

Despite the existence of comparatively thorough f m e d  fish escape legislation in B.C., it is 

probable that escapes will continue to occur. Legislation will not contain fish in the face of 

violent stoms, marine mammal predation, and most irnportantly, human error. For this reason, 

the pilot project initiative, funded by the sahon f m i n g  industry, to investigate the feasibility of 

closed containment or land-based systems, deserves considerable support and encouragement. 

This is because either closed containment or land-based salmon f d g  are the only ways to 

ensure that escapes will not occw. Closed containment or land-based salmon farming is 

discussed in this section because of the highly controversial issue of salrnon escapes, which 



would be prevented by a change to closed containment. However, closed containment or land- 

based salmon farming also have Unplications for the control or prevention of disease and parasite 

infestations transmitted by f m e d  fish to wild fish stocks, the prevention of environmental 

damage caused by waste discharge fiom open net pens, and the elhination of interactions with 

marine mammals and other predators. 

At present, it appears that no jurisdiction included in this study utilizes closed containment or 

land-based salmon farming, except for the experimental pilot project currently being undertaken 

in B.C. The requirernent in B.C. for closed containrnent or land-based salmon f m  operations 

is inhibited by the industry position that high capital and operational costs are prohibitive. 

Possibly, these costs could be reduced through further experimentation and expenence. At issue 

is the potential economic competitiveness of salmon farmed in conventional net pens h m  

closed containrnent or land-based salmon f a m  produced at home as well as in other 

jurisdictions. If it is deemed to be in the public good to permit and encourage salmon fanning in 

this province, then it would be folly to allow its dernise through the imposition of requirements 

that are presently not cornpetitive. Changes cannot be expected to occur overnight and a gradua1 

move away h m  open net pen operations should be considered. To hasten these changes, the 

provincial and federal government should continue to pwsue caoperative research with other 

countries into alternative technologies and rnethods of operation. This would help to reduce 

costs and perhaps ultimately, lead to international improvements in environmental management 

of fish farms. 

4.25 Penalties 

B.C. is touted by its politicians and salmon farmers as having the most comprehensive famied 

fish escape legislation in the world. A review of the legislation and practices in the other fow 

jwisdictions included in this study suggests that this position rnay be tme. It appears that the 

province recognized public concem regarding the potential impacts of salmon escapes and 

toughened existing regulations to place responsibility for escape prevention, reporting, 

mitigation, and costs primarily on the shoulders of the industry. Non-cornpliance penalties, 

however, may not be sufficient to deter unscmpulous or careless operators. For example, 

maximum fines are $2000/day if the regulations go unheeded. Instead, licenses should be 



automatically revoked where it is determined that non-cornpliance is due to negligence, as is 

presently authorized by the legislation. 

4.3 F M  He8M 

43.1 Legislatioa and regulations 

Recent changes in salmon farming practices in B.C., particularly thmugh the implementation of 

the new fish health code of practice, should help to reduce disease outbreaks and decrease the 

use of potentially harmful therapeutants. B.C. and Canadian regulations regarding the use of 

therapeutants, and restncting the importation of fish and gametes are already relatively 

comprehensive. However, consideration should be given to a closer examination of legislative 

initiatives employed in other jurisdictions to d u c e  environmental health risks associated with 

salmon farming. 

While one of the general terms of a license in B.C. includes a specification of the production 

levels to be farmed, it does not appear to be strictly regulated. Therefore, the density of fish 

petmitted in net pens should be determined based on scientific studies and should be better 

regulated, as is practiced in Norway. Excessive concentrations of fish can result in increaçed 

stress, disease transmission and the concomitant use of therapeutant controls. While it is 

seemingly self-evident that salmon f m e r s  would place caps on net pen densities in order to 

lessen disease risks, there may often be financial and cornpetitive pressures to exceed safe limits. 

Thus the appropriate regdatory agencies should regulate these limits for the protection of ihe 

environment and the sahon fming industry alike. 

Therapeutants used in B.C. on h e d  salmon have not necessady been subjected to site-specific 

environmental assessments. This is particularly ûue of extra-label therapeutants prescribed by 

veterinarians, where drugs or chemicals are used that have not been specifically approved for use 

on net pen fish. Ecological risk assessments should be required for ail chemicals used in B.C. 

salmon famis, either on a site-specific or region-specific basis, as is practiced in Scotland. Such 

risk açsessments should include an analysis of cumulative effects, especially where synergistic 

impacts could occur h m  the use of more than one therapeutant at a the .  It is particularly 

important that these analyses be conducted prior to the use of any chernical, to prevent the 

possibility of significant adverse effects to adjacent habitats and biota. 



43.2 Government and public notification 

In Nonvay, fish fanners must report therapeutant use, while therapeutant sales must be reported 

to the government by pharmacies and feed mills. Information tiom these varied sources is 

crosschecked to reveal and discourage unauthorized chemical use. A similar requirement should 

be implemented in B.C. It is further suggested that DFO include commonly used extra-label 

therapeutants in the random testing program and in reporting requirements. Currently, only 

notifiable or listed diseases must be reported to DFO in B.C. This requirement should be 

expanded to include al1 di~eases. This practice would permit the early detection of unlisteci, 

potentially serious disease organisms that rnay be new to the area. 

No jurisdiction has a requirement to notify the public on issues associated with fish health. The 

government has a responsibility to test fish ceaching the market and to ensure that human health 

is not compromised. Concems have been caised in the media over the federal govement's 

vigilance in this matter. While it is beyond the scope of this study to address this issue in detail, 

it is incumbent on government to ensure ihat the public is kept infonned on human health issues 

related to f m e d  salmon. This would include the release of information regarding antibiotic, 

pesticide and toxic chemical residues found in f a m d  sairnon and the potential cisks from 

consurning these fish. 

The Suniki Foundation television broadcast of February 2001 indicated f m e d  saimon contain 

higher levels of PCBs, dioxins, and other persistent organic pollutants than wild salmon. While 

the salmon farming industry has challengeci these results, further impartial studies should be 

conducted to determine whether there is cause for concern. This type of study is particularly 

important to ensure the public is provided with diable information that would allay 

apprehension over any potential health risks that may be associated with farmed salmon. 

4 3 3  Vaccine use 

90th in Chile and Nonvay, fish are regularly vaccinated against common diseases. This practice 

significantly decreased the use of therapeutants. Similarly, approved vaccine use should be 

encouraged in B.C. Such an ongoing program wodd likely be cost-effective due to the potential 

for reductions in disease and stock Ioss, and because of rhe reduced environmental costs that rnay 

occur fiom extensive chemical use. 



43.4 Use of faiiowing 

Salmon farm sites in Chile are periodically left to fallow for six months to permit a flushing of 

microbes, parasites and wastes. Some salmon fatmers in B.C. occasionally leave their sites to 

fallow, but this is not a wide spread practice. The limited extent of this practice is probably due 

to the costs associated with leaving a site inactive for a period of time. However, the long-term 

benefits of healthier fish should offset the short-tenn costs. While the frequency and duration of 

such fallow periods should be site-specific due to widely differing oceanographic conditions, this 

practice would be beneficial and should be strongly encouraged in B.C. 

435 Covernment Inspections 

Scotland, Washington, and B.C. al1 eonduct fish heaith inspections although the eitent and 

frequency of such inspections varies among these jurisdictions. In B.C., random tests by DFO 

are conducted to determine the presence of unapproved antimicrobial compounds, pesticide 

residues, and heavy rnetals. Diseased or parasite-infected fish in B.C. fish fanns are generally 

treated by dmgs or pesticides that have been approved for that use by both the federal and 

provincial govemments. Medication label directions must be followed explicitly. However, 

veterinarians cm prescribe therapeutants that have not necessarily been approved for use on 

diseased fish. While it is likely that most fish bers follow these requirements, the 

unauthorized use of chernicals and dmgs to treat fish would be difficult to detect, despite the 

random tests conducted by DFO. Extra-label therapeutants are not necessarily included in these 

tests. It is suggested that DFO conduct mom fiequent and more complete inspections to detect 

and discourage the use of unauthorized chernicals and drugs. 

43.6 Penalties 

It is inherent that if legislation requirements are not followed, penalties will ensue. However, the 

extent of these penalties may Vary in theu seventy. No juridiction appears to have strict 

penalties that have managed to offset the incidence of disease outbreaks. Disease outbreaks are a 

reality, not only within net pens, but also among wild salmon populations. Therefore, a penalty 

associated with a disease outbreak is not w m t e d  but the intentional noncompliance with 

therapeutant or pesticide regdations should muit in revocation of a license. 



4.4 Wasîe Ohcharge 

4.4.1 Legislalon and regiilations 

AI1 the jurisdictiom included in this study have iegislation to testrict the discharge of wastes 

from salmon fm sites. The measures in force, or proposed, in B.C. to reduce and manage waste 

from salmon farms are progressive when compared with waste discharge control in the other 

jurîsdictions examined. However, there are areas where significant improvements could be 

realized. 

Only land-based or closed containment aquaculture can completely prevent existing 

contamination problems caused by the discharge of excess fish food and fish faeces into the 

environment. By their very nature, such technologies resuit in the complete collection of wastes, 

which must be disposed of in an environmentally safe manner. As long as existing net pen 

operations are allowed to continue, waste management is an exercise in control and reduction, 

but not complete elimination. 

In B.C., extensive water and sediment sarnpling have been undertaken in the vicinity of al1 active 

salmon fanns. These results, in addition to the results h m  snidies that have been implemented 

at six salmon f m s  to investigate the relationship behveen waste deposits and impacts on benthic 

communities, wilI be used to develop pedormance-based standards for the industry. While it 

may be premature to formulate recommendations on this issue prior to the release of these 

standards, it is suggested that standards will only be effective in conjunction with permit 

application requirements that include environmental impact assessments. Permits should only be 

granted where ecological and cumulative effect assessments suggest that sites are situated in 

areas with suitable currents for flushing and where wastes would not pose significant nsks to 

local biota or recreational uses. To encourage waste reduction, annual fees should be levied on 

fish fami operators cornmensurate with the @e and amount of wastes discharged to the 

environment, as tecommended by TAT. 

4.4.2 Pollution prevention plans 

Washington State is the only juridiction examined that requires a pollution prevention plan as 

part of permit requirements. This plan, which must be submitted within six months of obtaining 

a permit, includes operating procedures reIated to spi11 prevention, spi11 response, solid waste, 



and storrn water discharge. These procedures are not necessarily bound by specific criteria or 

legislation. Pollution prevention plans shouid be considered in B.C. as part of salmon farrn 

permit requimnents. However, these plans should be submitted and approved prior to obtaining 

a waste discharge permit. While it may be difficult to legislate specific criteria, the requiment 

to prepare pollution prevention plans would force salmon fiirm operators to give careful thought 

to the impacts of their operations on water quality and adjacent habitats. 

4.43 Artificial kmbkats and recycling initiatives 

Some Chilean fish farmers collect certain waste products for processing into fish meal and pet 

food. As well, biological waste controb are being investigated in Chile thtough the creation of 

artificial habitats smunding fish f m s  to encourage waste filtering clam populations. In Chile, 

research is also king conducted into the breeding of fish that more effectively convert food to 

tissue, thereby reducing waste. These efforts should be followeû and reviewed to determine their 

applicability in B.C. 

4.4.4 Monitoring 

Monitoring of water and sediment quality in the vicinity of salmon fârm operations appears to be 

practiced more extensively in B.C. than in the other jurisdictions included in this study. 

However, this is a relativeiy recent development in B.C. that has been implemented jointty by the 

B.C. Ministry of Fisheries and the indusûy. Environmental effects monitoring, however, should 

be incorporated as part of salrnon f m  permits, since the anus for monitoring should be placed 

on Amon f m  operators. Data collected as part of periodic water and sediment sarnpling would 

be submitted to the appropriate regdatory agencies. These data would permit eariy detection of 

potential pmblems, and be used to adjust operational practices, enhance scientific knowledge, 

and detetmine site suitability when lease renewals are requested. 

4.5 I n ~ c t i o n s  wfhh Marine Mammals and Other Specles 

45.1 Legidrtion and regdations 

There appears to be littie that can be leamed h m  the other jurisdictions inciuded in this study in 

tegard to the control of predators that intetact with salmon fimns. in ScotIand and Washington, 

fish fkm siting is used in an attempt to distance sahon farms h m  potential predators and the 

use of predator nets is encouraged. No other legislation in any of the jurisdictions bas been 

developed &O expresdy deal with the issue of predators. 
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The position of the B.C. govenunent toward the killing of marine animals that damage salrnon 

net pens and f d  on the enclosed fish has been the same as that toward predators that impact on 

agricultural livestwk. Since agriculture and aquaculture are both licensed and encouraged by 

goverment, it has been felt that it is necessary to deter and, if necessary, kill predators that 

threaten these industries. As such, restricted permits are grantecl to fish fmer s  for the purpose 

of killing marine mammals. This practice created considerable public opposition, particularly 

since it is oAen felt that the aquaculture hdustry is encroaching on the habitats of local marine 

mammals, not the other way around. The perception of the public of the salrnon farming 

industry killing seals and sea lions has negatively affected the overall acceptance of salmon 

f m i n g  in B.C. 

4.5.2 Use of netting, acousîic deterrent devices, and firearms 

Closed containment or land-based salmon farming would elhinate interactions among predators 

and f m e d  salmon. However, until or unless such practices become the nonn, predation will 

continue to be a factor. Such predation results in considerable losses to salmon f m s ,  but also 

causes escapes of farmed fish, with resulting nsks of disease transmission and displacement of 

wild stock. For these reasons, and because it is recogiized that the destruction of marine 

wildlife is not acceptable to the generai public, the salmon farming industry has taken steps to 

identifi nonlethal solutions to this problem, including the use of heavier gauge nets, semingid 

net pens, predator screens, and other specialized predator-control equipment. Acoustic deterrent 

devices, once seen as a possible solution to the problem of predation, is no longer in favor for 

aesthetic reasons and because of concerns over the effects of noise on whales. 

It is taudable that the sahon fming  industry has taken steps to decrease the killing of marine 

mammals. Since destruction of predators is still permitîed, however, additional measures should 

be instituted to further reduce these occurrences. TAT suggested that enforceable predator- 

control plans aimed at deterrence should be included in aquaculture licenses and m e r ,  that 

predators could be shot only if they are found inside net pens and actively killing fish. While the 

fint of these two suggestions has merit, the second may not be redistic given that considerable 

damage to the net pens wiii have already occurred once marine marnmals are found inside the 

nets. In addition to highly restrictive fireann permits and the mandatory reporting of al1 shots 



fired and the circumstances surrounding these events, salmon operators should be obligated to 

pay a fixed sum for each marine mammal killed. Such a payrnent is suggested as both a 

deterrent to the excessive killing of wildlife and as an incentive to implement non-leîhal deterrent 

methods. 

4.6.1 Legislrtion and regulations 

Fish f m  siting in Norway, Scotland, Chile, Washington State, and B.C. are subject to 

assessments that take into account both environmental sensitivities and potential conflicts with 

other activities in the area. Generally, each jurisdiction has guidelines or regulations identifjing 

minimum spacing requirements between fish f m s  and other uses, such as existing fish farms, 

recreational areas, habitations, mouths of rivers with salrnon spawning mns, and marine parks. 

In B.C. salmon f m  applications were historically assessed on a site-specific basis with linle 

consideration given to potential cumulative effects fiom other fish fams in an area. At present, 

there are no regulations imposing minimum distances between salmon fanns. Such separations 

are determined based on predicted risks of disease transmission between sites. 

As a result of inadequate environmental assessments, and unpredicted adverse impacts, three 

salmon f m s  have been relocated within B.C., and a number of others have been identified by 

the fish farm review cornmittee as candidates for relocation. The relocation of fish farms should 

take precedence over the issuance of new licenses. 

4.6.2 Public input and the ICM process 

Decisions regarding relocations and any new licenses should only be made in the context of 

locally developed integrated coastal management (KM) plans. in effect, such plans constitute 

coastal zoning initiatives based on consideration of environmental, social and economic criteria 

and cumulative effects. Despite differing opinions as to the effectiveness of the central coast 

LRMP and the Queen Charlotte Islands LRMP, these forums provided an opporîunity to make 

pragress in this regard. 

The abundant ricb information and &ta that would have to be considered as part of ICM could 

be effectively integrated through the development and reconciliation of overlapping coastal zone 
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plans and maps. The content and boundaries of such maps should be based on scientific studies, 

traditional howledge, and extensive public input. This would help to promote cooperation 

among local cornmunity groups, environmental organizations, government, and industry. It 

should be required that comprehensive maps that demarcate habitats, resource uses, conflicts, 

and zoning identified through consensus be used in fiture salmon f m  relocations and siting, 

provided that appropriate appeal mechanisms are included in the permitting process. 

The opportunity rnap series prepared by B.C. Lands, which included public input to identify 

potential resource use conflicts, are a resource that could be considered in determining 

appropriate salmon fam siting. These maps designate three zones: conditional, limited, and no 

opporîunity or high conflict zones. However, to date, there has been no requirement to adhere to 

the zoning indicated on these maps, as evidenced by the fact that salmon f m s  have been sited in 

no opportunity zones. 

4.7 Voluntary Initiatives 

4.7.1 Environmental management systems 

Environmental and product certification by recognized international organizations may be 

desirable for salmon farrning operations in B.C. to create uniformity and consistency within the 

indusûy with regard to environrnental management, and to irnprove public perception regarding 

environrnental stewardship by salmon fanners. 

There appears to be two options for environmental certification for salmon f m i n g  operations 

that would be recognized internationally: certification by the Marine Stewardship Council 

(MSC) and registration to ISO 14001 standards. In addition, ISO 9000 provides opportunities 

for product certification. A brief outline of these prograrns follows. 

MSC is an independent, charitable, not-for-profit, and non-govermental international 

organization working to achieve sustainable marine fisheries. It does so by pmmoting 

respoasible, environmentally appropriate, sociaiiy beneficial, and economically viable fisheries 

practices, while maintainhg the biological diversity, productivity and ecological processes of the 

marine environment (Marine Stewardship Council2001). 



MSC has developed three principles for the conduct and management of commercial, wild 

fisheries to ensure their sustainability. A nurnber of criteria have been developed urider each 

principle to facilitate their irnplementation. On a voluntary basis, independent, MSC-accredited 

certifias can endorse fisheries that conform to these principles and criteria. 

The International Organization for Standardization (ISO) is a non governmental, woddwide 

federation of national standards bodies fiom 130 countries. The mission of ISO is to pmmote the 

development of standardization and related activities in the world. It attempts to facilitate the 

international exchang of gouds and services, and to developing cooperation in the spheres of 

intellectual, scientific, technological, and economic activity. ISO's work results in international 

agreements that are published as international standards (International Oqanization for 

Standardization 2001). The Canadian Standards Association (CSA) is the official Canadian 

representative on ISO and has the responsibility for the implementation of ISO standards 

throughout the country. 

ISO 14001 is an environmental management system (EMS) that was developed by a technical 

cornmittee made up of representatives tiom more than 100 countries. The main objective of ISO 

14001 is to help organizations develop systems to manage environmental aspects of their 

operations and to work toward continuous impmvement. ISO 1400 1 lays out environmental 

management systems; it does not establish specific environmental criteria or specifications. 

Therefore, conformance to ISO 1400 1 does not guarantee conformance to regulations. However, 

it does create a management environment that increases the likelihood that environmental targets 

in any country will be achieved. 

ISO 9000 is a quality management systern model. The standards written as part of ISO 9000 

apply to a wide range of businesses, both manufacturing and those providing services. ISO 9000 

creates a management system that helps companies achieve established product standards. 

However, it does not guarantee that product quality will conform to those established standards. 

ISO 9000 and ISO 1400 1 are two separate standards. Therefore, organizations must be 

registered to each standard separately. There is already a precedent in Canada for the registration 

of a salmon farrning operation to the ISO 9000 standard and one in B.C. that has received ISO 



14000 accreditation. The reasons for registration to the ISO 9002 standard by the salmon farm 

operation on the east coast of Canada were to help the Company control their management 

processes and to assist in marketing their products. 

It is recommended that BCSFA encourage its members to apply for ISO 9000 and 14001 

accreditation. This would serve to improve management efficiencies, create industry-wide 

consistency, enhance the image of the industry, and provide marketing opportunities. 

4.7.2 Product certification 

A M e r  option that could be considered for BCSFA members is product certification. One 

example is the incorporation of an ecolabel, as used in Chile, or the Tartan Mark that is used in 

Scotland. There are a number of ecolabels in use throughout the world for a variety of different 

products. For example, in Norway, the Nordic Swan is the world's first multi-national 

ecolabeling scheme. This label is a neutral, independent symbol that guarantees a product meets 

high environrnental and quality standards based on objective assessments. A comparable label is 

used for tuna that is considered to be "dolphin friendly" so that consumers know they are buying 

an environmentally fnendly product. A similar system should be developed in B.C. Salmon 

farmers that adhere to strict environrnental and product standards that include rigorous, 

independent inspections at al1 stages of production could market their product with an ecolabel. 

This type of labeling could provide salmon f m e w  with a positive marketing opportunity that 

wodd help enhance the image of the industry as a whole. It may also give B.C. salmon fmer s  

a competitive advantage in an international market that is becoming increasingly 

environrnentally aware. 

4.73 Environmenîal donations 

Salmon fanners should also examine the feasibility of donating a portion of their profits for 

environmental research or conservation. As an example, Banrock Station Wines of Australia has 

become well known and applauded internationally for its considerable donations to 

environmental projects fiom the sale of its products. The adoption of a sirnilar practice by 

Amon faming companies would not only provide tangible environmental and scientific 

benefits, but its advertisement would also help improve the image of an industry that has been 

chastised for causing environmental damage. 



4.8 Concludan 

The current environmental record of the salmon fming industry in B.C. is comparatively better 

than the other juridictions examined in this snidy. Generally, regulation and management of the 

industry are more closely controlled in B.C., and the industry has made progress towards 

reduchg environmental impacts. However, the ongoing controversy in B.C. over certain salmon 

f m i n g  practices indicates îbat M e r  change and impmvement are necessary. 

The regulatory ûamework for managing the salmon famiing industry in B.C. bas been lacking, 

and current legislation and regulations are inadequate. The attempt by the federal government in 

200 1 to review and revise aquaculture legislation is a step in the right direction but it remains to 

be seen whether the public and the industry will view the results favorably. Effective change 

will likely only result h m  decisions b d  on input h m  al1 stakeholders. This consensus- 

building approach could be implmented through implementation of ICM in B.C. This would 

have the advantage of involving resounre users, the public, and government in determining the 

most effective sustainable uses of the coastal zone. A forum similar to the iand Resource 

Management m e s s  would be a logical type of body to coordinate coastal actions in the 

province. 

An ICM process, to be effective, must be built not only on rnulti stakeholder involvement, but 

also on a fondation of science and traditional knowledge. There is a considerable need in B.C., 

and elsewhere, for additional scientific information to help manage risk through accunte 

prediction of impacts. Since the growth of the salmon fàrming industry bas outstripped the pace 

of scientific research, a priority of both government and industry should be studies into the 

individual and cumulative effects of salmon aquaculture and the rnitigation of adverse impacts. 

A move towards closed containment and land-based technologies might offset some 

environmentai problems inherent in net pen salmon f h h g .  In particular, this would prevent 

escapes of farmed salmon, thereby drastically reducing risks associated with the transmission of 

disease and displacement of wild stocks. It would also e b t e  direct discharge of waste 

products into the environment. However, closed containment and land-based fish f d g  are 

not panaceas. Wastes must still be disposed of on land or at sea, although a greater degree of 



control is pmvided by these technologies. in addition, disease outbreaks may still occur within 

such containments. 

Despite efforts to improve managernent practices, public perception is swayed by the media's 

interpreîatioa of the conduct of sairnon farming. Therefore, it is critical that the public is 

proviâed with timely, accurate, unbiased information. While this may seem idealistic, it could be 

possible to move toward improved communication by fostering cooperation among 

envuonmental groups, industry, and governent through rnulti-stakeholdet involvement in 

ftture management decisions. 

There is an opporhinity for the B.C. salmon fming indusûy to take a more positive view of 

stricter regulations and associated costs of implementing the voluntary initiatives discussed 

above. The aggressive advertisernent of its position as a world Ieader in environmental 

stewardship may create a unique niche for B.C. farmed salmon. This would enhance the 

cornpetitive advantage for the B.C. salmon Fdnning industry in a world that is becoming 

increasingiy selective of products produced sustainably. 
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