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Salmon farming arrived on BC’s Coast in the 1980s and is a relatively new agricultural industry
compared to more traditional farming such as beef, poultry and pork. We're the first to admit

that in the beginning we made some mistakes and had some growing pains. Since then, we've
faced constant public and government pressure to improve our environmental and ecological
record — far more in fact than any other agricultural sector.

Today BC’s salmon farming industry is the most regulated and rigorously monitored in the world,
and we are global leaders in the sustainability marketplace. We are extremely proud of the quality
of our product, the integrity of our operations, and the strong role we play in supporting rural

coastal economies.
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eSCapes

Today's reality: escapes from BC farm sites are extremely rare

The actions we've taken over the past 15 years have virtually eliminated escapes from BC farm sites.
Thankfully escapes are extremely rare, and when they do occur our regulator is notified immediately
and steps are taken to recapture the fish. In addition, extensive plans are in place in the event of a
large escape that include recapture efforts and increased surveillance of rivers and streams to ensure
Atlantics would not establish a population.

These days, we know a lot more about what happens to Atlantics that do escape. Of the low proportion of
escaped fish that survive to be caught or found in BC, over 94 percent have empty stomachs, indicating
that their competition with wild salmon for food is insignificant. Very few Atlantics have been found in
river systems and farm-raised salmon have been shown to have a significant competitive and reproductive

disadvantage compared to wild salmon.

These findings are supported by research into the potential impacts of Atlantic salmon in the Pacific Ocean.
That research has shown that Atlantic salmon have never successfully colonized BC waters - including
when Atlantic salmon were intentionally released by the federal government from 1905 to 1991 - and

that when farm-raised salmon have escaped, they have had very low survival rates.

fact check

Escape Statistics 1987-2009 (British Columbia Ministry of Agriculture and Lands)
http://www.al.gov.bc.ca/fisheries/cabinet/Escape_Stats.PDF

Escape Statistics 2011-2012 (Fisheries and Oceans Canada - Public Reports on Aquaculture)
http://www.pac.dfo-mpo.gc.ca/aquaculture/reporting-rapports/escape-evasion-eng.html

Movements and survival of sonically tagged farmed Atlantic salmon
http://icesjms.oxfordjournals.org/content/63/7/1218.abstract


http://www.al.gov.bc.ca/fisheries/cabinet/Escape_Stats.PDF
http://www.pac.dfo-mpo.gc.ca/aquaculture/reporting-rapports/escape-evasion-eng.html
http://icesjms.oxfordjournals.org/content/63/7/1218.abstract
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marine mammals

Today's reality: Tailored deterrence and continuous
improvement keep salmon and predators safe

All interactions with marine mammals are reported to the Department of Fisheries and Oceans (DFO),
which works with farmers to find a better solution. The majority of marine mammal reports involve harbour
seals. The year 1995 marked a high with 577 seals killed. That had decreased by more than 90 percent

to 56in 2010, 57in 2011 and 4 in 2012.

Salmon farmers are always working to increase their knowledge of other marine species and have reached
out to marine mammal researchers to develop better, more effective techniques to protect fish and local
wildlife. This includes engagement with experts from the University of British Columbia and the
Vancouver Aquarium to learn more about these mammals and to share information salmon farmers collect.

fact check

Authorized marine mammal control activities — Quarterly reports ((Fisheries and Oceans Canada - Public Reporting on Aquaculture — Marine Mammals)
http://www.pac.dfo-mpo.gc.ca/aquaculture/reporting-rapports/mar_mamm-eng.html

Nuisance Seal Licence Statistics 1990-2010 (Fisheries and Oceans Canada - Public Reporting on Aquaculture in the Pacific Region — Marine Mammal Interactions)
http://www.pac.dfo-mpo.gc.ca/aquaculture/reporting-rapports/docs/mar_mamm/seal-phoque/licence-stat-permis-eng.html


http://www.pac.dfo-mpo.gc.ca/aquaculture/reporting-rapports/mar_mamm-eng.html
http://www.pac.dfo-mpo.gc.ca/aquaculture/reporting-rapports/docs/mar_mamm/seal-phoque/licence-stat-permis-eng.html
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outmigration period of wild fish. Sea lice counts
are reported to the Department of Fisheries

and Oceans which publishes this information
on its website.


http://www.youtube.com/watch%3Fv%3DuyrBgZ5FcDU%23t%3D49
http://www.youtube.com/watch?v=MCPjW6Ccfvw#t=15
http://www.youtube.com/watch?v=lmmP80dc5DI
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sealice

Today's reality: Sea lice management strategies are working to protect wild salmon

With these regulations and procedures in place, salmon farmers have been
able to reduce the amount of sea lice on farm sites. SLICE™ has proven to be
an effective, efficient treatment for lice on farms and is key in the industry’s
sea lice monitoring program. A recently completed long-range review found
no correlation between sea lice levels on fish farms and returns of wild stocks.

In July 2013, a research paper released by the Broughton Archipelago Monitoring
Program showed that the treatment by farmers in the Broughton Archipelago
was effectively reducing the level of sea lice at the appropriate time for wild salmon
out-migrations. The paper was the result of collaborative research

by government, industry and environmental groups.

Sea lice are small marine
external parasites found

naturally on many species
of fish. Farm-raised salmon
are lice-free when they go
into ocean pens.

fact check

Long range review of sea lice levels (University of California at Davis research study)
http://www.news.ucdavis.edu/search/news_detail.lasso?id=9698

Broughton Archipelago Monitoring Program
http://bamp.ca/pages/home.php

Modeling Parasite Dynamics on Farmed Salmon for Precautionary Conservation Management of Wild Salmon (Broughton Archipelago Monitoring Program

research study)
http://www.plosone.org/article/info%3Adoi%2F10.1371%2Fjournal.pone.0060096#_blank

Quarterly sea lice reports from Department of Fisheries and Oceans
http://www.pac.dfo-mpo.gc.ca/aquaculture/reporting-rapports/lice-pou-eng.html#Appendix


http://www.news.ucdavis.edu/search/news_detail.lasso?id=9698
http://bamp.ca/pages/home.php
http://www.plosone.org/article/info
http://www.pac.dfo-mpo.gc.ca/aquaculture/reporting-rapports/lice-pou-eng.html
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chemical treatments

Today's reality: New developments in technology and science
have virtually eliminated the need for chemicals.

There are very few chemicals used anywhere near a farm site now, and best management practices
and government regulations guide how any chemical substances are used and stored. We comply
with all provincial and federal regulations and monitoring programs designed to prevent potentially
harmful discharge to our oceans.

Environment Canada’s management and regulations cover all stages of our fish lifecycle, from

the discharge of any water at the hatchery to the removal of fish waste from our processing plants.
Since 2011, the Department of Fisheries and Oceans has required all aquaculture license holders in
British Columbia to prepare and implement a Chemical and Other Substances Management plan,
which covers the control of disinfectants, anti-fouling agents and more.

fact check

Chemicals Management Plan, Government of Canada
http://www.chemicalsubstanceschimiques.gc.ca/plan/index-eng.php


http://www.chemicalsubstanceschimiques.gc.ca/plan/index-eng.php

our response:
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disease

Today's reality: Farmed fish are healthy and disease-free,

and farmers monitor health continuously

Ongoing monitoring and research is key to the health and survival of both wild and
farm-raised fish. We stringently monitor and test our fish, and take great pride in
raising healthy fish and keeping the environment healthy for all species. Today,
our farms have survival rates of around 95 percent. This shows a consistently
healthy population that is unstressed and well cared for.

Viral and disease research into fish stocks is ongoing. We are currently partnering
with several projects, including one through Genome BC, to identify new
pathogens that may be in the waters of British Columbia and research their effect.
Nine years of site-by-site fish health data was released to the public in 2011 by
BC’s salmon farmers in order to provide information to the Cohen Commission
Inquiry into the Decline of Sockeye Salmon in the Fraser River.

All Atlantic salmon are
disease-free when they
enter ocean net-pens.
However, there are a

variety of viruses and
bacteria naturally
occurring in the ocean
environment that can
present a challenge to
farm-raised salmon.

fact check

BC Salmon Farmers fish health data 2002-2010
http://www.salmonfarmers.org/research-and-resources

Department of Fisheries and Oceans Fish Health Management Reporting
http://www.pac.dfo-mpo.gc.ca/aquaculture/reporting-rapports/health-sante-eng.html

Canadian Food Inspection Agency, Aquatic Animal Health Reports
http://www.inspection.gc.ca/animals/aquatic-animals/eng/1299155892122/1320536294234


http://www.salmonfarmers.org/research-and-resources
http://www.pac.dfo-mpo.gc.ca/aquaculture/reporting-rapports/health-sante-eng.html
http://www.inspection.gc.ca/animals/aquatic-animals/eng/1299155892122/1320536294234
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antibiotics

Today's reality: Reliance on antibiotics has decreased steadily;
they are now used sparingly and extremely carefully
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Farmers understand the connection between a healthy ecosystem and healthy fish.
By giving our fish a better start right out of the hatchery, understanding how best
to reduce any stress while in the ocean, and paying more attention to potential side
effects of excessive usage, we have steadily reduced the level of antibiotics used
over the last 15 years.

In 2011, the BC Salmon Farmers Association released nine years of farm-by-farm
fish health data. That information shows any incidents of illness on a farm site and
the rate of antibiotic usage. The data all together shows an increase in the health of
fish on farms in BC and the correlating reduction in treatment that is required.

There are a number of
naturally occurring diseases
in the ocean water that can
make farm-raised salmon

sick. In an effort to keep

our fish healthy, fish farmers
use antibiotics prescribed

by veterinarians to treat
some of these conditions.

fact check

Antibiotic Use in BC Salmon Aquaculture 1995-2008 (British Columbia Ministry of Agriculture)
http://www.agf.gov.bc.ca/ahc/fish_health/Antibiotic_Graphs_1995-2008.pdf

BC Salmon Farmers fish health data 2002-2010 (Under “Fish Health")
http://www.salmonfarmers.org/research-and-resources


http://www.agf.gov.bc.ca/ahc/fish_health/Antibiotic_Graphs_1995-2008.pdf
http://www.salmonfarmers.org/research-and-resources
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the volume of outputs
from fish farms

place a heavy burden
on ocean floor and
water quality

We've heard your concerns
that the outputs of fish
farming, such as debris,
uneaten fish feed, fish
waste, chemicals, and
antibiotics, have a significant
impact on the water column
and ocean bottom.

early farmers did not fully
understand the impacts of their farms

As new users of the marine waters, fish
farmers did not start out having much
understanding about the best environment
for salmon farming. This caused us to have
a greater impact than was necessary. For
example, farming in protected areas was
good for early farm structures, but meant
there was less water flow and more impact
on the ocean bottom.

Also, we determined feed volumes according
to fish growth (not data from underwater
cameras as is done today), which led to
excess waste on the ocean bottom. And,

as discussed in other sections, we used
chemicals that research later indicated
should be avoided.

In addition, some early farmers were
unable to rotate crops like terrestrial
farming because they were only operating
one or two fish farms (versus multiple
farms today), resulting in more pressure
on the ocean bottom.

We apply over 30 years of knowledge to ensure fish farms

are sited in the best locations, and we practice rigorous
environmental monitoring to be confident that our farms are
not having a negative impact on the surrounding environment.

Fish produce organic waste that may settle directly beneath *
the farm sites. ‘Benthic’ (ocean bottom) monitoring stations
are set up as outlined in the farm’s condition of license and
data is reported to the Department of Fisheries and Oceans
(DFO). As is done in land-based agriculture, salmon farm sites
are fallowed after harvest to allow the ocean bottom and
surrounding environment to recover from organic impacts.
The length of time a farm is fallowed varies. Some companies
have a minimum number of months a site will be left empty
even if the ocean bottom recovers faster - others restock once
the area returns to its natural state.

Underwater cameras allow farm workers to monitor the feed
and adjust the feeding schedule and amount to ensure the
fish are eating the feed. (Fish feed is the largest cost of raising
salmon so it is also in the company’s best interest to ensure

as much as possible is being eaten and not wasted. )
Advancements in feed technology have also reduced the
amount of feed that reaches the ocean bottom, for example,
by increasing digestibility and reducing waste.

DFO regularly monitors farm sites, particularly at ‘peak biomass’
(when the farm’s allowable maximum capacity has been reached)
to ensure that a threshold of impact is not exceeded. Those
results are reported quarterly to the Department of Fisheries
and Oceans, which publishes this information on its website.



ocean floor and water quality

Today's reality: Best practices in farm siting and management have
dramatically reduced their impact on the surrounding environment
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Our farmers understand more than ever that healthy fish depend on a healthy environment.

By choosing better sites for farms and making more informed decisions about feeding our fish,

our impact on the ocean bottom has been greatly reduced to the point that farm sites can be returned
to pre-stocking levels within months - and even weeks - of harvest.

Environmental technology and monitoring is always improving and more research is being done on
the oceanic system as a whole. Computer particle tracking modelling (DEPOMOD) shows farmers
how organics from a farm site will spread and settle - information that allows regulators to determine
the best sampling sites to monitor farm impacts.

The federal government requires fish farms to provide benthic monitoring data on a quarterly basis.
This information is then compared to audits run by the Department of Fisheries and Oceans.

fact check

Benthic Monitoring (Fisheries and Oceans Canada)
http://www.pac.dfo-mpo.gc.ca/aquaculture/reporting-rapports/benth-eng.html

Industry-generated benthic sampling data, reported quarterly
http://www.pac.dfo-mpo.gc.ca/aquaculture/reporting-rapports/docs/benth/2013/Q1-T1-eng.html

Procedures and protocols for benthic monitoring:
http://www.pac.dfo-mpo.gc.ca/aquaculture/reporting-rapports/benth-protocol-eng.html


http://www.pac.dfo-mpo.gc.ca/aquaculture/reporting-rapports/benth-eng.html
http://www.pac.dfo-mpo.gc.ca/aquaculture/reporting-rapports/docs/benth/2013/Q1-T1-eng.html
http://www.pac.dfo-mpo.gc.ca/aquaculture/reporting-rapports/benth-protocol-eng.html
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the ingredients used in

fish feed put unsustainable
pressure on other marine
species

We've heard your concern that
the marine ingredients used in
fish feed (e.g. herring or anchovy)
may put those species under
unsustainable pressure.

in the early days fish meal
and fish oil were heavily
used by many industries

In the wild, salmon eat other small fish, so it
only made sense to use fish meal and fish oil
as the primary ingredients in feed for farm-
raised fish. Fish-meal and fish-oil are used

as feed for many other kinds of land-based
animals (including cats and dogs) and
industries worldwide, which creates a high
demand on the fishery that provides this key
ingredient. These fisheries were, at times, not
managed with the long-range health of the
population in mind, and in farmers’ efforts to
provide what they believed to be the healthiest

diet to their fish, they overused these products.

Early farming also didn't have access to
important technology that is used regularly
today, such as underwater cameras. This
meant more feed was left uneaten when our
sector was first developing - wasting valuable
fish meal and fish oil.

Steps have been taken to reduce the amount

of fish meal and fish oil in fish feed, while still
maintaining the nutritional requirements for
farmed salmon. Sources of protein that would
otherwise have gone to waste - for example, poultry
meal or wild capture fish processing trimmings, are
excellent protein replacements. Salmon feed does
not contain ruminant protein (cow, sheep, goat, etc.)

New developments in the production of feed have
also helped reduce fish meal and fish oil waste.
For example, changing the shape of pellets has
made feed more appealing to our fish, and
increased digestibility has meant more of the
consumed pellets are absorbed by the fish.

Underwater cameras and ocean bottom monitoring
ensure that feed is managed closely.

Where fish meal and fish oil are sourced from wild
fisheries, our feed companies only purchase from
certified fisheries to ensure they are well-managed
and protected into the future.
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fish feed

Today's reality: High efficiency feeding techniques have reduced

the volume of fish meal and fish oil used

While aquaculture worldwide is one of the fastest growing food production sectors, the fish meal and fish oil
fisheries have not grown. That means fish meal and fish oil is used at the same level to produce much more
food for farmed salmon (and many other industries as mentioned above). We recognize the need to continuously
focus on efficient use and alternatives in order to meet current and future demand while not over-taxing the
species used to make fish feed.

Sustainability improvements to feed ingredients and feed delivery have allowed the farmed salmon industry
to improve feed conversion ratio to 1.2 to 1 - meaning it now takes just 1.2 kg of feed to produce 1 kg of salmon.
That's much more efficient than other proteins - for example it takes 2 kg of feed to produce 1 kg of chicken,
3.2 kg of feed for 1 kg of pork, and 8 kg of feed to produce 1 kg of beef.

fact check

Information from the International Fishmeal and Fish Oil Organisation
http://www.iffo.net/what-are-marine-ingredients

Skretting Canada’s report on improving sustainability in feed production
http://www.skretting.ca/Internet/SkrettingCanada/webinternet.nsf/wprld/508FASEAF6EE717B88257A100076BBCB!OpenDocument


http://www.iffo.net/what
http://www.skretting.ca/Internet/SkrettingCanada/webInternet.nsf/wprId/508FA5EAF6EE717B88257A100076BBCB!OpenDocument
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farmed fish are exposed to ongoing
hazards that make them unsafe to eat

As farm-raised salmon began to enter
the marketplace, questions were raised
over its safety as a food product. Below
is one example of a concern raised over
the years.

farmed fish are unsafe to eat
due to PCB exposure

PCBs in farm-raised salmon received a
lot of media attention in the early 2000s
and led to a food scare, with people
being led to believe they should avoid
eating farm-raised salmon due to its
high PCB content.

early farmed fish were
exposed to dangerous materials

PCBs are synthetically produced organic
molecules that were manufactured for
heavy industrial use (e.g. coolants and
plasticizers) in the mid-20th century.
While their production ceased in the
1970s, the compounds remained in our
environment and accumulated in our food
chain because of their slow decay rate.

Changes in fish feed composition have reduced
the PCB levels in farm-raised fish. The biggest
impact came from reducing the amount of wild
fish as they were a key source of PCBs. The
allowable safety limit of PCBs in Canada and the
USis 2.0 ppm. Farm-raised salmon averages
around 0.014 parts per million, compared to
.07 parts per million in butter.
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food safety

Today's reality: Farmed salmon is very safe, chemical-free and highly nutritious

Full traceability and regular monitoring and testing by the Canadian Food
Inspection Agency show that farmed salmon is a very safe product for consumers

- as a great source of low-fat protein with high levels of Omega 3s, and a wonderful
part of a nutritious and health meal.

Canada’s Food Guide recommends eating two portions of fatty fish, such as
salmon, per week. Whether the salmon you eat is from one of our great wild
fisheries or from a well-managed farm in BC, health experts agree it's an important
addition to your diet.

Wild salmon get their pink

to red flesh from the food

they eat - and so do farm-
raised salmon. The carotenoid
in the shrimp and krill that

salmon eat not only tints
their flesh, but also provides
important nutritional
benefits to the salmon.

fact check

Canada Food Guide
http://www.hc-sc.gc.ca/fn-an/food-guide-aliment/choose-choix/meat-viande/index-eng.php


http://www.hc-sc.gc.ca/fn-an/food-guide-aliment/choose-choix/meat-viande/index-eng.php
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There will always be challenges with large-scale food production. Over the past 30 years,
BC’s salmon farmers have learned that every challenge and mistake offers an opportunity
for improvement, and we've really taken these lessons to heart. We've also learned

that focusing on continued improvement will bring positive change, even in areas that

don’t seem problematic at the time.

We are constantly researching and developing new approaches and technologies to prevent
the same mistake from happening again, and to farming in the most sustainable, environmentally-
sound way possible. And we are always open to learning more: if you have any concerns

not covered here, please get in touch.

For more information:
Colleen Dane,

Communications Manager

BC Salmon Farmers Association
250-286-1636



