A footprint so
small you can
barely see it...

SALMON AQUACULTURE IN B.C. 2018
SUSTAINABILITY PROGRESS REPORT

....but one with
a province-wide
ripple effect.
B.C. salmon farms contribute over $1.5 billion
annually into B.C.’s economy and only occupy
0.05% of the entire B.C. coast.
Our Membership
The BC Salmon Farmers Association
(BCSFA) has over 55 members,
representing a range of salmon
farmers, suppliers, partners and
supporters from around British
Columbia and beyond.
For contact information see
bcsalmonfarmers.ca/members
·· AKVA Group
·· AON Reed Stenhouse Inc.
·· Aqua Pharma
·· Aqua-Pak & Noboco
·· Aquatrans Distributors Inc.
·· Badinotti Net Services Canada Ltd.
·· BioCatalytics
·· Biomark
·· Brown’s Bay Packing Company
·· Brunswick Jetters Ltd.
·· Campbell River Netloft Ltd.
·· Cargill Aqua-Nutrition Canada /
EWOS Feeds
·· Cermaq Canada Ltd.

·· Comox Valley Economic
Development Society

·· MERCK Animal Health

·· CPI Pumps & Irrigation Ltd.

·· Ocean Quality North America

·· Creative Salmon Co. Ltd.

·· Omega Pacific Hatchery Ltd.

·· Cummins Western Canada

·· Pacific Marine Construction

·· DB Schenker of Canada Ltd.

·· Patogen AS

·· District of Port Hardy

·· Pentair Aquatic Eco-Systems Inc.

·· DIVESAFE International

·· Pharmaq

·· Dynamic Systems Analysis Ltd.

·· Phibro Animal Health Corporation

·· Elanco Canada Limited

·· Poseidon Oceans Systems Ltd.

·· Excel Career College

·· Realtime Aquaculture

·· Flurer Smokery Ltd.

·· Saeplast America Inc.

·· Flying Fresh Air Freight

·· Saltstream Engineering Ltd.

·· Fuerste Vaccination Services

·· Sea Roamer Marine Services

·· Gemini Marine Services Ltd.

·· Skretting North America

·· Golden Eagle Aquaculture Inc.

·· Syndel Laboratories

·· Grieg Seafood BC Ltd.

·· Taplow Feeds

·· Hardy Buoys

·· Tidal Enterprises Ltd.

·· Island Instrumentation Services Ltd.

·· Tlatlasikwala First Nation

·· James Walkus Fish Co. Ltd.

·· TRI-GEN Fish Improvement Ltd.

·· Kitasoo Aquafarms
·· Kuehne + Nagel Ltd.

·· West Coast Fishculture (Lois Lake)
Ltd.

·· Lions Gate Fisheries Ltd.

·· West Coast Reduction Ltd.

·· Marine Harvest Canada

·· Wilbur-Elllis

·· NexGen Hearing Industrial

We value your feedback on this report and any questions you may have regarding our operations.
For more information, contact us at info@bcsalmonfarmers.ca
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Executive Director Foreword
I am pleased to present the BC Salmon Farmers
Association 2018 Sustainability Progress Report,
the fourth annual production of this document.
This document is an important record of the progress of the B.C.
salmon-farming sector in building on its efforts in sustainability over
the past several years – as a major economic driver for the Province
of British Columbia, a contributing member of communities, and
most significantly a sector which takes pride in its efforts in working
sustainably within beautiful British Columbia’s pristine coastal
environment.
One of the major misconceptions of the salmon farming sector is
that it does not care or think about the state of wild salmon and
the environment. However, science has repeatedly told us that
wild and farm-raised fish populations can co-exist in the ocean and
salmon farming actually plays a crucial role in protecting wild fish by
providing a sustainable alternative.
Given growing global populations, the diminishing of our ability to
grow food on land for the decades to come, and the nutritional value
of fish from our oceans (wild and farm-raised) there is no way forward
other than wild and farm-raised salmon co-existing.
Much of the science and technology that has been built around B.C.’s
salmon farming industry’s sustainability story is highlighted in this
report. We invite our readers to think critically, ask questions, and
come visit us for a farm tour to see things for yourself.
Sincerely,

John Paul Fraser
Executive Director
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About the BC
Salmon Farmers
Association
Values
Valuing transparency, integrity and being
proactive in our dealings with our members,
the public and other stakeholders in the marine
environment.

Vision
Setting world-class standards for responsible fish
farming, enabling British Columbia to be a major
supplier of healthy seafood.

Commitment
Open communication and transparency in
reporting on industry sustainability.
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Global Leaders in Certifications
and Regulatory Compliance
Regulation & Transparency
B.C.’s farm-raised salmon sector is one of the world’s most
closely regulated and transparent industries. Annually, Fisheries
and Oceans Canada posts at least 22 different reports on
regulated salmon farming practices in B.C. with many identified
to the farm-level. Visit Fisheries and Oceans Canada’s website for
more information.

Certifications and Recommendations

COMMITMENT

To meet the requirements of the world’s top
independent, audited, third-party certification
systems – including certifying all Atlantic salmon
farms to the Aquaculture Stewardship Council (ASC)
standard by 2020.

Number of Aquaculture Stewardship
Council Certified Sites in B.C.
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Atlantic Salmon

Steelhead Salmon

CERMAQ CANADA

LOIS LAKE

Certifications:
·· Global Aquaculture Alliance – FourStar Best Aquaculture Practices

Recommendation:
·· Ocean Wise

·· Aquaculture Stewardship Council
(14 farms certified; 2 under assessment)

Sablefish
GOLDEN EAGLE SABLEFISH

·· Aboriginal Principles for Sustainable
Aquaculture

Recommendation:
·· Ocean Wise

·· Occupational Safety Standard of
Excellence (OSSE)

Aquafeeds

·· ISO 9001, ISO 22000, OHSAS 18001,
ISO 14001

GRIEG SEAFOOD B.C. LTD.
Certifications:
·· Global Aquaculture Alliance –
Four-Star Best Aquaculture Practices

MARINE HARVEST CANADA
Certifications:
·· Global Aquaculture Alliance – FourStar Best Aquaculture Practices
·· Aquaculture Stewardship Council (18
farms certified; 9 under assessment)
Occupational Safety Standard of
Excellence

Chinook Salmon
CREATIVE SALMON CO. LTD.
Certifications:
·· Canadian Organic Aquaculture
Standard CAN/CGSB-32.312-2012

Coho Salmon
GOLDEN EAGLE
AQUACULTURE INC.
Recommendation:
·· Ocean Wise

DID YOU KNOW?
In 2017 – The Monterey Bay
Aquarium Seafood Watch
Program listed Atlantic Salmon
Farmed in B.C. as a Good
Alternative (Yellow listing).

CARGILL AQUA NUTRITION
CANADA/EWOS FEEDS
Certifications:
·· Global Aquaculture Alliance – Best
Aquaculture Practices
·· GLOBALG.A.P.
·· ISO 9001, ISO 22000, OHSAS 18001,
ISO 14001
·· Canadian Organic Aquaculture
Standard CAN/CGSB-32.312-2012
·· Occupational Safety Standard of
Excellence

SKRETTING
Certifications:
·· Global Aquaculture Alliance – Best
Aquaculture Practices
·· GLOBALG.A.P.
·· ISO 9001
·· Canadian Organic Aquaculture
Standard CAN/CGSB-32.312-2012
·· HACCP Feed Assure

TAPLOW FEEDS
Certifications:
·· Canadian Organic Aquaculture
Standard CAN/CGSB-32.312-2012

8

BCSFA Sustainability Report 2018

Research and Collaboration
Marine Environmental Research Program
B.C. salmon farmers invest significant resources to better
understand wild salmon populations and the marine
environment.
·· $1.5 million industry dollars committed over 5 years
(2015-2020) to a competitive research funding process,
prioritizing research to fill knowledge gaps on marine
species and the environment, and particularly on the
health of wild salmon stocks.
·· Directed by a Science Advisory Council (B.C. Ministry of
Agriculture, DFO, Pacific Salmon Foundation, Vancouver
Island University, University of British Columbia, with
industry representation).
·· 11 projects funded as of 2018 at approximately
$800,000.
·· Visit our website to see how this program has been applied.

Workshops
We mobilize people in research and development. Over
the past year, we’ve hosted almost 400 participants from
across Canada and internationally at four workshops.
·· November 27-28, 2017
Exploring PRV and HSMI in Europe and British Columbia
·· January 10-11, 2018
Approaches to Integrated Pest Management for Sea Lice
·· February 28-March 1, 2018
Collaborations on the Coast
·· June 11-12, 2018
Exploring Priorities for Marine Environmental Research
on B.C.’s Coast: B.C. Seafood Expo Workshop
Visit the B.C. Salmon Farmers Association website for
select workshop reports.

Pillars of
Sustainability
"Meeting the needs of
the present without
compromising the ability of
future generations to meet
their own needs"
—WCED,
—
1987

SECTION 1

Socio-Economic Sustainability
Making a positive contribution to our economy
locally, regionally, and nationally while fuelling
community development and involvement, social
responsibility, and industry transparency.

SECTION 2

Environmental Sustainability
Demonstrating responsible stewardship of the
environment, its wild species, and our fish.

PILLARS OF SUSTAINABILITY · SECTION 1

Socio-Economic
Sustainability
Landed Value ($ Millions)
(or the value of harvested fish)

13

15.7

Our Value to the Economy

2014

77.9

61.9

6
9.

2015

74

3
3.

1.7
15
21.4

137.9

398.5

The 59 member companies of the B.C. Salmon Farmers
Association span farming, feed production, processing,
equipment supply, service and engineering, packaging,
diving, harvesting, and many others aspects of
production.

.7

3.5
47

116

Our Industry on B.C.’s Coast

15.5

The economic value and sustainability of the salmon
farming industry on B.C.’s coast is significantly linked
to the industry’s social sustainability within our coastal
communities.

Groundfish

Farm-raised salmon is B.C.’s
2016
#1 seafood and agrifood
export commodity:
In 2017, it was valued at
$534 million. About 70% of Farm-raised salmon is
all salmon sold in B.C. is
responsible for about
farm-raised.
one-third of the provincial
—British
—
Columbia, 2018b
seafood harvest, over 60%
B.C. salmon farming companies are committed to hiring
of the landed value and
and retaining a strong employee base in B.C.’s coastal
communities, with jobs paying approximately 30% more
almost half of the wholesale
than the median employment income in B.C.
value of all B.C. seafood.
Wild Salmon

Farm-Raised Salmon
Herring

British Columbia, 2018a.

—British
—
Columbia Seafood
Industry Year in Review 2016.
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Our Value to Communities
B.C. salmon farming companies strive to build strong
communities where they operate and where their
employees live and work.
In 2017, B.C. salmon farming companies supported
hundreds of individual initiatives for education, health
and well-being, indigenous peoples, arts and sports – all
of the organizations and activities that provide quality of
life in a community. Local food banks, women’s resource
centres, SPCA, aquariums, aboriginal sports tournaments,
service clubs including Rotary, Knights of Columbus, etc,
salmon enhancement societies, children’s choirs, school
associations, festivals, ski clubs, not-for-profit fundraising
for cancer, cystic fibrosis and other medical research, fire
associations, Sea Cadet Corps, community pools, Scouts,
Special Olympics, twinning society, seniors associations,
rugby, soccer, basketball, hockey associations, refugee
support and fish and game associations received
contributions this past year.

118 Marine Finfish Aquaculture Farms
and 20 Land-Based Farms

Operated by BCSFA members across the coastal regions
of B.C. (115 salmon, 3 sablefish)

All Salmon Farm
sites in B.C.
occupy less than

of B.C.’s coast

Farm Tenure
Town/City

Port Hardy

Port McNeill

Powell River

Campbell River

Vancouver

The existence of fish farms is important by bringing
needed jobs with good income to rural/remote
communities such as ours. Companies like Marine Harvest
are good corporate citizens providing funding for special
events and kids sports programs in local communities.

Nanaimo

60–70
salmon farm

Tofino

tenures are
active at any
one time

Port Renfrew
Victoria

—— Leightan Wishart, Councillor, Port Hardy

Value Chain of Farm Raised Salmon
The salmon farming industry in B.C. expands across multiple service sectors, creating over 6,600 jobs in
mainly coastal communities.
Hatchery:

Farming:

Transfer:

Processing:

Smolt production
and transfer from
hatchery to sea.

Raising salmon to
harvest.

Moving salmon from
pens to processing
facilities and markets.

Primary and
secondary (value
added) processing.

Transport trucks
and live haul boats,
harvest vessels,
transfer equipment,
cold storage, logistical
support.

Machinery, personnel,
transportation.

Eggs and milt from
broodstock, feed,
energy, machinary
and equipment,
production and health
management.

Feed, management
and fish health
services, equipment
and infrastructure.

Sales &
Distribution:
Specialized
distribution: export,
domestic, retail,
specialized storage
and infrastructure,
specialized transport,
sales and marketing.

Professional Services & Support:
Net washing, environmental services, cleaning services, accounting, legal and insurance services, research
and innovation, recycling and waste services, regulatory compliance and veterinary services.
MMP, LLP, 2017.

Farm-raised salmon is
B.C.’s highest-valued
seafood product and
#1 seafood and agrifood
export commodity.
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RESPONSIBLE NEIGHBOURS
In support of their partnership with Ahousat and the local
community, Cermaq Canada has led major beach clean-up efforts
in Clayoquot Sound on the west coast of Vancouver Island. In early
June, 2018, helicopters hired by Cermaq airlifted huge pieces
of long abandoned marine industry debris from several beaches
near Tofino. The debris, too heavy, and too large to be carried out
by hand, has been sitting half-buried in sand for so long that their
origins have been lost. Over several days, clean up crews chopped
up the debris into pieces of less than 700 pounds, which could then
be airlifted out by helicopter.

Indigenous Partnerships
B.C. salmon farmers are committed to building equitable
partnerships with First Nations and working together to build
prosperous communities. Salmon farming companies have
engaged in 20 economic and social partnerships with coastal
First Nations.

Approximately 78% of B.C.’s
annual production of farmraised salmon is harvested
from areas covered by
agreements with First Nations.
—AAA,
—
2015
Salmon farms provide our Nation with economic stability. Our
Impact Benefits Agreement with Grieg Seafood provides us
with the necessary funding to support not only our Guardian
Watchmen Program but enables us to provide training and
education funds to our members and will provide economic
sustainability as we build our new community.
—— Chief John Smith, Tlowitsis Nation

Three generations of the Walkus family (Kwakuitl Nation), and their
harvest vessel the Amarissa Joy. This vessel is designed to transport
up to 272,000 kilograms of salmon from farms to a processing plant
in Port Hardy every day.
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The Association’s Outreach
The BC Salmon Farmers Association further broadens community outreach by
coordinating donation and farm tour programs.

In 2017-2018, BCSFA donated almost
10,000lbs of salmon and sable fish to 71
events. The donations amount to over
$50,000 worth of fresh seafood.
Also in 2017, the BCSFA hosted 428
guests including university students and
staff, government and elected officials,
international buyers, media personnel,
chefs and local residents, touring 7 farms
in the Discovery Islands and Broughton
Archipelago.
Those curious to see what a farm is all about are encouraged to
attend a farm tour. Visit the BCSFA website for more information.
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PILLARS OF SUSTAINABILITY · SECTION 2

Environmental
Sustainability
Why do we farm in the ocean?
British Columbia’s salmon farming industry is situated
in pristine coastal waters which allow the growth of
high-quality salmon, available fresh, year-round to a
growing market.

Reduced energy needs
The ocean offers optimal temperature, salinity and
oxygen conditions throughout the year. This means
that these parameters do not have to be manipulated,
conserving energy and costs in operations, and
ultimately meaning a smaller carbon footprint.

Conserving water supplies

More room to grow

Ocean farming allows for the conservation of water
resources. For example, growing 75,000 MT of salmon
on land (comparable to the amount grown in the ocean
in B.C.) would require 4.16 billion litres of water to fill
the tanks (ISFA, 2015).

The average stocking density (the amount of fish in a pen)
on ocean-based B.C. salmon farms is between 10 and
20 kilograms of fish per cubic metre, at peak production.
These low stocking densities are better for the health and
welfare of the fish.

Salmon Farms in B.C. Facts
One salmon farm is roughly the same size as two regulation size soccer fields in length,
and 30 meters deep. At peak density (the most fish allowable) a farm is 98% water and 2% fish
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Carbon Footprint of B.C. Farm-Raised Salmon and Livestock
A carbon footprint measures the total greenhouse gas emissions caused directly and indirectly by the
production of a product. Carbon footprint is measured in kg of carbon dioxide equivalent (CO2e) per kg
edible protein of the product.

Salmon

Chicken

kg of CO2e per kg
edible protein

kg of CO2e per kg
edible protein

2.2

5.1

Pork

6.4

kg of CO2e per kg
edible protein

Beef

37.2

kg of CO2e per kg
edible protein
RIAS Inc. 2016.

LANDBASED SALMON FARMING
Today and into the future, new aquatic farming technologies continue to be developed, tested
and implemented. These innovations create benefits for both the environment (becoming
more energy efficient with a decreasing environmental footprint) and economy – optimizing
efficiencies and production.
Association members operate 20 land-based facilities across the province, with an additional
60 – 70 ocean- based farms operating at any one time, along the coast.
Globally, development of landbased technology and related fish health research is underway.
Smaller-volume land-based farms operate in B.C. and throughout the world but the
technology required to replace the current volume of fish farmed in British Columbia from
the ocean, is not yet commercially proven. More importantly, the volumes of electrical power,
water and land area that would be required to replace current ocean pen sizes would be
contrary to our members’ commitment to, and the general public’s expectation of sustainable
farm practices. More than 75% of all salmon farmed in B.C. are raised in First Nations
traditional territories where social and financial partnerships ensure that employment is
maintained close to the remote aboriginal and non-aboriginal communities.
B.C. coastal communities can offer access to qualified workforces as well as affordable
housing, the presence of training partners and transportation infrastructure including
ferry systems. B.C. salmon farmers are incorporating new farming technologies into the
industry, including expanding existing land-based facilities. However, they also support
that the application of new systems should be done in an inclusive way which combines
the most economically, socially and environmentally sustainable considerations for B.C.’s
farm companies, their First Nation partners, hundreds of small coastal businesses providing
support services and the application of best practices in animal welfare.
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Starting at the Beginning:
Feeding Our Fish
COMMITMENT

What is in salmon feed?
Ingredients from primary producers create
the proteins, oils, meal, binders, water and
micronutrients needed in salmon feed.

To reduce dependency on wild fish resources for
salmon feed, and source sustainable ingredients,
while maintaining high quality nutrition for our
animals.

Feed-to-food Chain
How do feed ingredients fuel a high-quality product?

1
2

Primary Producers
Agriculture and fisheries.

Feed Ingredient Manufacturers
Raw materials are processed into
ingredients that can be made into
fish feeds.
33% Alternative Protein

(e.g. lentil, pea, poultry)

3

Feed Manufacturer
Ingredients converted into
innovative feed products.

4

Fueling Healthy Salmon

5

Food Distributors

6

Consumers

16% Alternative Oil

(e.g. canola, flax, poultry)
16% Fish Meal


15% Binders & Carbohydrates

11%

Oil
 Fish


5%

 Water


4%

 Micronutrients
(e.g. vitamins and minerals)

Marine Ingredient Inclusion Rates
Over the past several years, the suppliers of feed for B.C. farmraised salmon have taken great strides to reduce the amount of
fishmeal and fish oils in their aquafeeds, while still maintaining
nutritional value and traceability of their marine ingredients.

On average, current salmon
feeds contain less than 15%
fishmeal and fish oil.
To further help reduce the impact on marine derived ingredients,
providers make an effort to incorporate fish trimmings from wild
harvest processing into feed where possible. This further reduces
dependence upon wild fisheries as sources of marine ingredients.
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B.C. salmon feed producers have decreased the dependency on
wild pelagic fish (e.g. anchovies and herring) for fishmeal and
fish oil in feeds substantially over the past 5 years. Since 2013,
the dependency on wild pelagic fish for fishmeal has dropped by
25% and for fish oil has dropped by 32%.
Research to Replace Fishmeal
How are feed producers decreasing the
dependency on wild pelagic fishes?
·· Cargill and BASF developed canola as
a new dietary source of omega-3 fatty
acids. This new omega-3 enhanced
canola will play a major role in making
heart and brain health benefits
available and accessible to consumers
by providing a sustainable resource
and scalable alternative to fish oil in
aquaculture feeds. Some companies
are also experimenting with algae as a
source of Omega-3s.
·· Skretting has developed
MicroBalance™ FLX, a line of products
that allows flexibility with raw material
inclusions and enables responsiblysourced fishmeal to go much further
than in the past (Skretting, 2018).

·· Insect meal has recently been
approved in Canada for use in fish
feeds as another source of protein.
Companies are exploring this option
through feed trials.

Traceability and Quality
Assurance

Evidence of traceability is confirmed
through a third party chain of custody
audit for all B.C. salmon feed producers
(Cargill Aqua Nutrition Canada / EWOS
feeds, 2017; Skretting, 2018; Taplow
Feeds, 2016).

Local Sourcing

Feed companies servicing the B.C.
salmon farming industry have very
comprehensive traceability and recall
programs. The programs provide
visibility and control of the raw
material supply chain, through all
phases of production to the customer’s
facilities. It is important to know where
a product comes from, and be able
to trace it back through its history to
ensure food safety, quality
of ingredients, handling, and
processing methods.

Raw materials sourced for salmon feeds
are selected based on quality, safety,
and digestibility. Companies strive to
use ingredient sources that are as local
as possible.

75% of sourced raw
material come from
within Canada and
the United States.

Feed Conversion Ratio
For farm-raised salmon, pork, chicken and beef. (Adapted from GSI 2018)

3.8kgs
of feed needed to
increase animals
weight by 1kg

1.1kgs
of feed needed to
increase animals
weight by 1kg

1.9kgs
of feed needed to
increase animals
weight by 1kg

8kgs
of feed needed to
increase animals
weight by 1kg
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Environmental
Understanding
and Awareness
As the climate changes, accurate and
frequent monitoring of the ocean
environment is important to ensuring
the health and well being of farm-raised
salmon.
Small increases in water temperature can
affect the abundance and distribution of
marine species and cause a northward shift
for some. Over the last few years, several
tropical species have been recorded in
B.C.’s waters. In 2017, approximately 200
bottlenose dolphins were spotted, for the
first time, on the west coast of Vancouver
Island. There have been sightings of green
and loggerhead sea turtles, swordfish,
triggerfish, and an ocean sunfish was
spotted in Quatsino Sound near a farm site
during a jelly fish bloom (see upper right
images).

A photo of an ocean sunfish (Mola mola)
spotted during a jellyfish bloom at a
salmon farm in Quatsino Sound.

Warming waters provide an environment
where some viruses, bacteria and harmful
algae thrive which can impact the health
of wild and farm-raised salmon. On a
daily basis, on each farm, B.C. salmon
farmers monitor the health of their fish
and collect environmental data including
water temperature, dissolved oxygen
and salinity and take plankton samples
to assess for harmful algae blooms. The
data is recorded in the BCSFA fish health
database and is available to researchers
to use for wild and farm-raised salmon
research projects.

A salmon farm site in Quatsino Sound,
during a jelly fish bloom.

Protecting Benthic
Biodiversity
Salmon farms are located in several
regions around Vancouver Island and are
amongst some of the most bio-diverse
marine ecosystems on earth. Farmers
are acutely aware that the health of the
environment is linked to the health of
their fish.

Environmental Monitoring
Salmon farmers carefully manage
benthic (ocean bottom) environmental
interactions, which might result from
unconsumed feeds and fecal matter.
Salmon farmers use state of the art
monitoring and production technologies
to minimize benthic impacts, and are well
regulated to not exceed thresholds for
production or benthic interactions.
Regulatory: Fisheries and Oceans
Canada, the primary regulator of B.C.’s
aquaculture sector, has established a
methodology to monitor benthic impacts
near fish farms. Monitoring is done at
peak production and methods differ
depending on whether the farm is located
over a muddy (soft) or rocky (hard)
bottom benthic environment.
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If environmental health indicator
thresholds are exceeded at peak
production, then the regulator’s
permission to restock the farm is not
provided until the indicators can be met.
Certifications: As a part of third party
certifications several companies monitor
the taxa (number and type of organisms)
in the benthic environment to measure
benthic biodiversity and effects. For
example, in a 2016 survey of a B.C. farm
site known as Monday Rocks, over 4,700
individual organisms of more than 200
species types were classified as living
in the sediment. The site had been in
operation for over 15 years at the time
of collecting the samples, indicating that
the presence of the farm is not negatively
affecting benthic biodiversity.

Net Cleaning
Mussels, seaweeds and other organisms
that settle and grow on salmon farms can
decrease the flow of oxygen-rich water
to salmon. It’s important that farmers
continually manage this growth but in a
way that does not release large amounts
of organic material into the environment
all at once. Nets are cleaned by either
being removed and brought to a net
cleaning facility on land, or “in-situ” on site
with the use of a net-cleaning vessel or the
use of ROV net cleaners (right).

Stocking within the Regulated
Peak Biomass
Through DFO’s licence conditions, each
is designated an allotted maximum fish
tonnage on site. This is determined by
considering several factors, including
farm size, water circulation (strength of
the current and directions of the flow),
benthic environment and local fish stocks.

AKVA, 2018.

RESEARCH HIGHLIGHT
Structure and Function of Salmon Farm “Reef” (North Island College)
A recent study conducted by a North Island College research team, led by
Dr. Steve Cross investigated the species diversity/dominance and biomass
of flora and fauna using salmon farms as an artificial reef at various stages
of production. Among the three farms used for the study trials, it was found
that 72 different species of marine life utilized the farms as habitat.
Captured images below.

State of the Art Feeding Systems
and Cameras
Modern automated fish food distribution
systems track feeding levels and pace
of feeding, to determine when fish have
finished eating so that the least amount of
uneaten feed falls to the seabed floor.

Dr. Steve Cross,
North Island College
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Fish Health
Management
COMMITMENT

To hold the well-being of our fish
and animal health in the highest
regard, optimizing production to
minimize stress wherever possible.
When considering the amount of microbes
(bacteria, viruses, protozoa, and fungi) in
the Earth’s oceans, if stretched end to end,
the number of viruses alone (not including
bacteria) would span farther than the
nearest 60 galaxies (Suttle, 2018).
Many of these marine microbes are
harmless to salmon, but some are known
to cause disease. It is for this reason that
B.C. salmon farmers put in place strict
biosecurity measures to protect fish on
farms, keeping them healthy, and in turn,
minimizing the risk to wild stocks.
Biosecurity measures include:
·· Site visitor protocols

·· Hand wash and footbath stations (see
below, left)
·· Equipment cleaning procedures after fish
sampling and mortality removal
·· Stocking a single year class of fish on
farms (all fish are the same age)

General Health of Fish on Farms
The B.C. salmon farming industry is
required to submit reports on the health of
farm-raised salmon to DFO including:
·· Quarterly mortality reports indicating
the cause of mortality of all fish
·· Treatments applied
·· Fish health event notifications
·· Mortality event notifications
·· Monthly sea lice abundance reports
·· Sea lice over threshold notifications
Additionally, DFO leads a fish health audit
and surveillance program which holds more
than 15 years of third-party fish health and
sea lice data. Through this comprehensive
program, the B.C. salmon farming industry
has more regulatory oversight than any
other food production industry in Canada.
30 farms are audited each quarter.
During a visit to a farm, DFO fish health

professionals monitor farming activities and
review records and compliance to the site’s
Health Management Plan, comparing farm
records with reports submitted, observing
fish behavior and husbandry, and collecting
samples of recently dead fish for diagnostic
testing.
An annual public report on compliance
of health management and many other
regulated practices is available on Fisheries
and Oceans Canada’s website.

Vaccines
Vaccines are an effective method of
protecting fish against common bacterial
and viral pathogens that occur naturally in
the marine environment. In B.C., farmed–
raised salmon are commonly vaccinated
against: furunculosis, vibriosis, Mortiella
viscosa, bacterial kidney disease, enteric
red mouth, and infectious hematopoietic
necrosis (IHN). These pathogens are not
harmful to humans but do pose a threat
to the health of salmon. Vaccine research
is currently underway for two bacterial
diseases (Yellow Mouth (Tenacibaculosis)
and Salmonid Rickettsial Septicaemia (SRS)),
which will greatly reduce the need for
antibiotic use, if successful.

B.C. SALMON FARMS AND PRV
Late in 2017, detection of Piscine
Orthorheovirus (PRV) in seawater near
a farm-raised salmon processing plant
increased public concerns that wild salmon
in B.C. are at risk of harm by being exposed
to and infected by live PRV. There are several
key facts to consider in the debate on PRV
and effects on farm-raised and wild salmon,
supported by several independent studies
and literature reviews (e.g. Siah et al., 2018).
·· Archived samples indicate the presence of
PRV fish more than 20 years before its initial
published 2010 identification in Norway
(1988, Norway, and 1977, B.C.).
·· Several genotypes of PRV have evolved
regionally and been identified globally
(Norway, Chile, United Kingdom and Ireland,
North Pacific, Atlantic Canada and Japan).

·· The known host range for PRV is broad
globally: trout and salmon species, and a
range of non-salmon species.
·· There are clear differences between the
Norwegian and B.C. strains of the virus.
Under controlled laboratory challenge
conditions, the B.C. strain causes only
minor heart inflammation that has no
effect on the swimming performance of
infected fish; the Norwegian strain causes
a form of Heart and Skeletal Muscle
Inflammation (HSMI) that can only be
diagnosed by microscopic examination of
the heart (histopathology), but Norwegian
PRV does not cause mortality in the
laboratory.
·· To date, HSMI has never been described in
wild fish, anywhere in the world.
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Antibiotics

PROCESS WASTEWATER
TREATMENT

COMMITMENT

·· In the spring of 2018, the
B.C. Ministry of Environment
conducted a sector-wide audit
of fish processing plants with a
final audit report issued in July.
The BCSFA represents members
who operate six of the 30 plants
reviewed in the audit.

To invest in fish health innovations to
reduce and ultimately eliminate the use of
antibiotics to treat infection.
·· B.C. salmon farmers manage the health of
their fish responsibly, using as little antibiotic
as possible. Declines in antibiotic treatments
in B.C. have been noted over the past several
years.

·· BCSFA and its members are
working with the Ministry to
develop rigorous conditions for all
wastewater permits in B.C.
·· In recent years, several members

·· Antibiotics are only available through
veterinarian prescription for the purposes of
managing illness. Antibiotics are not used for
growth enhancement.

have invested significantly
to update their wastewater
treatment technologies and are
supporting the regulator to update
the permitting process and provide
greater clarity on operational best
practices. Our members are also
committed to the transparency of
information and endorse that fish
plant audit outcomes should be
made public, with the appropriate
discussion and context.

·· The majority of antibiotic treatments in B.C.
farm-raised salmon are for two bacterial
infections: Yellow Mouth (Tenacibaculosis),
which occurs in salmon during the first few
months after entry into seawater from their
freshwater (hatchery) environment, and
Salmonid Rickettsial Septicaemia (SRS),
incidence of which have been known to increase
with rising coastal water temperatures.

Comparison of B.C. Farm-Raised Salmon Annual Production with Antibiotic Use
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Fisheries and Oceans Canada, 2018a.
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Understanding and
Managing Sea Lice
on Farm-Raised
and Wild Fish

pest management while preventing
the development of resistant pest
populations.

COMMITMENT

To implement an Integrated Pest
Management approach for sea
lice mitigation, reducing the use of
chemical-based therapeutants.
Integrated Pest Management (IPM) is
a globally recognized decision-making
process to manage pests in an effective,
economical and environmentally-sound
way. This approach can be used from
crops and livestock management to
managing pests in the home garden
(British Columbia, 2018c).
IPM involves the coordinated
application and rotation of all
available management practices,
with monitoring, communication
and cooperation between operators
within an appropriately defined area
(Elanco, 2017). The goal is effective

UNDERSTANDING
INTEROX PARAMOVE™ 50

Although on-farm sea lice numbers are
well managed and follow a consistent
annual cycle (see below graph), B.C.
salmon farmers are not standing still on
the management of sea lice on farms.
The industry is working with federal and
provincial governments to implement
IPM.
There are four core elements of IPM:
1. Prevention: appropriate farm siting,
good husbandry (care and feeding of
the fish), strategic use of management
tools such as site fallowing, area based
management, and harvesting.
2. Monitoring: routine monitoring of
sea lice for a site-specific picture to
enable optimal use of management
tools. Monitoring occurs frequently
on farm-raised Atlantic salmon and
weekly during the outmigration of
wild salmon. In some areas there
is also a robust annual monitoring
program for wild juvenile salmon. Up
to 12 years of data from six different
regions around Vancouver Island have
been collected.

Hydrogen Peroxide Sea Lice
Treatment
·· One of two chemical treatments
available to salmon farmers in B.C.
for sea lice management.
·· Environmentally safe: rapidly
dissociates into water and oxygen
when entering the environment
and does not bioaccumulate
(build up) in the ecosystem.
·· Zero withdrawal period for fish
treated.
·· Effective removal of salmon lice
and larvae in lice eggs.
·· Safe and effective treatments can
be done in tarpaulins or inside
well boats.
·· Treatments are always led by a
fish health manager and trained
and qualified support staff.

Trends in sea lice numbers on farm-raised Atlantic Salmon
2005 - 2018. GoC, 2018a.
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3. Thresholds for management action:
established by Fisheries and Oceans
Canada, (3 motiles (Lep salmonis)
per fish on average) trigger when
management actions are to be initiated
(see page 24 graph).

4. A suite of tools: chemical (e.g. hydrogen
peroxide), biological (e.g. cleaner fish
which pick lice from salmon), and
physical (e.g. thermolicer technology:
briefly treating salmon in a bath of
lukewarm water to eliminate sea lice).

Sea lice on wild salmon before and after exposure to
salmon farms in the Discovery Islands
Prevalence (the percentage of fish infected by any number of sea lice)
25%

Pre-exposure to fish
farms (7 sample sites)

15%

10%

5%

0%

A recent report compared the number of sea
lice (herring louse and salmon louse species)
on wild salmon species (pink and chum)
before and after swimming past salmon
farms in the Discovery Islands region.
Findings (see graphic to the left) indicated
that in most cases the prevalence
(percentage of fish carrying one or more
sea lice of either species) was higher before
fish were near to fish farms in the Discovery
Islands than after, and the most prevalent
species of sea lice was the herring louse
(Caligus clemensi), not the salmon louse
(Lepeotheirus salmonis) found most often
and managed on salmon farms.

Post-exposure to fish
farms (22 sample sites)

20%

SEA LICE ON WILD SALMON

For more information on this report see
Mainstream Biological, 2018.
Salmon louse
(L. salmonis)

Herring louse
(C. clemensi)

Pink Salmon (125 sampled pre-exposure
and 309 sampled post-exposure)

Salmon louse
(L. salmonis)

Herring louse
(C. clemensi)

Chum Salmon (123 sampled pre-exposure
and 599 sampled post-exposure)

Mainstream Biological, 2018.
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Understanding
Wild Pacific Salmon
Populations
COMMITMENT

To invest in collaborative research
to better understand wild Pacific
salmon, and contribute as much
relevant information to science
as possible.
Salmon farmers maintain healthy farmraised populations to ensure low risk to
the health of wild salmon stocks. The
industry is actively engaged in several
programs to actively support the health
of wild salmon populations.
Significant resources are dedicated to
wild salmon enhancement programs in
B.C. by the B.C. salmon farming industry
including support to a wide range of
salmon enhancement facilities in coastal
B.C.

Tla-o-qui-aht and Creative Salmon
have a mutual desire to see that
lands, waters, and watersheds are
used and developed in a manner that
demonstrates respect for First Nations
and environmental stewardship. Creative
Salmon demonstrates this in the way it
conducts its aquaculture operation and
through contributions to our ongoing
efforts in the Haahuulthii, whether it
is funding for fish count swims, wild
salmon habitat restoration and stock
enhancement, hatchery improvements
and most recently funding toward a
future hatchery re-build.
—— Saya m. Masso
Tla-o-qui-aht First Nation
Manager of Lands and Resources
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Steve Healy, UBC

RESEARCH HIGHLIGHT
Exposure Time of Wild Sockeye Juveniles to

Sockeye Migration Timing through the Discovery Islands

Fish Farms.

Estimated time which a tagged juvenile Sockeye salmon spent near a
salmon farm in the Discovery Islands, as it migrated to the open ocean.

Use of acoustic tagging methods to study
juvenile salmon within the Strait of Georgia
and Johnstone Strait, and measure their
exposure to salmon farms. (PSF, UBC,
Kintama Research Services Ltd, Ocean
Tracking Network).
Wild juvenile sockeye salmon were tagged
with acoustic transmitters and tracked by
acoustic receiver arrays deployed along their
outmigration pathway to the open ocean.
Preliminary findings from 2017
determined the length of time these
salmon were exposed to unstocked
salmon farms in the Discovery Islands.
As depicted by the bar graph, the average
time to migrate through a 25 km channel
containing seven fish farms was 30.7
hrs (15 km per day); the average time
spent migrating through a 4 km section
with three fish farms was 5.9 hours; the
average time spent in the direct vicinity of

30.7hrs

5.9hrs

0.07hrs

Average time migrating
through a 25km channel
containing seven fish
farm leases.

Average time migrating
through a 4km channel
containing three fish
farm leases.

Average time
spent in immediate
vicinity of fish farm

a fish farm was only 4.2 - 4.5 minutes.
2018 research is continuing to measure
exposure time of tagged wild salmon to
stocked farms.

Kintama Research Services Ltd., 2018.
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Managing Incidental
Catch and Predation by
Farm-Raised Salmon
Wild marine fish species may move in
and out of salmon farm netting often
leaving on their own. Most of those
which remain in the nets are released
alive from net pens during harvests.
Any mortalities of wild fish during the
handling of farm stock and harvest are
considered incidental catch, similar
to bycatch of non-target species in
commercial fisheries.
For salmon farmers in B.C., incidental
catch data is collected and reported
to DFO on species type and number.
Since 2011, 90% of reported
incidental catch consisted of Pacific
herring (see pie chart).

B.C. salmon farmers are committed
to innovations that address better
management of incidental catch,
including harvest technologies that
help to ensure fish are handled
carefully and released alive to the
greatest extent possible.

Herring as the greatest proportion of
incidental catch can be attributed to
their healthy stocks.

In 2016, 24,000 tonnes of Pacific herring were
commercially fished in B.C. This was a 7%
increase in catch from the previous year and a
38% increase in landed-value from 2015.

RESEARCH HIGHLIGHT
Wild Fish Predation Project (Fisheries and
Oceans Canada)
Since Spring 2017, DFO has been sampling
the stomach contents of farm-raised
Chinook and Atlantic salmon to see if they
contain any wild fish. Marine Harvest
Canada, Cermaq Canada, Grieg Seafoods
BC Ltd., and Creative Salmon Co. Ltd.
have partnered on this project, providing
DFO access to processing facilities and
harvested salmon. (Feeding of farmraised salmon is suspended prior to
harvest, so risk of predation on wild fish is
likely greatest at that time).

Incidental Catch of B.C. Salmon Farms in 2017

The on-going study has been solely

Pacific Herring is the most commonly recorded wild fish.

designed and implemented by DFO. Six
farms are chosen per season from all
areas of B.C., and 300 salmon are sampled

90% Pacific Herring

5%

2017

2%
1%

per farm, for a total of 1,800 per season.

Cod
 Pacific


In 2017, 7,200 farm-raised salmon
were sampled. Nine wild fish were
found in stomachs, (prevalence
of 0.125%). Six of these were
herring and the three others were
unidentifiable.

Rockfish Species



Walleye Pollock



1%

 Sablefish


1%

 Other

GoC, 2018b.

(Fisheries and Oceans Canada, 2018b).
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Marine Mammal
Interactions
COMMITMENT

Implementing best practices and
the latest equipment to minimize
fatal interactions with marine
mammals.
Marine mammals are a highlight for
locals and tourists in B.C.’s coastal
waters and several smaller communities
like Campbell River, Tofino and Port
McNeil are home to successful marine
mammal watching businesses. Salmon
farmers regularly spot marine life
while travelling to or working on their
farm sites. Sightings from the farms
are voluntarily reported to the B.C.
Cetacean Sightings Network with the
Vancouver Aquarium.

Number of Marine Mammal Deaths
Lethal interactions of salmon farms with marine mammals since 2007.
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GoC, 2018c.

Harbour seal, Steller sea lion and
Californian sea lion populations have
increased considerably since they were
protected in the 1970’s. Whale watchers
are spotting transient killer whales more
often, possibly due to healthy Harbour
seal populations, and Humpback whale
populations are expanding. However,
over the past number of years there
has been a marked decrease in lethal
interactions between salmon farms and
marine mammals (see top right graph).
With increasing numbers of marine
mammals, companies recognize the
potential threat for entanglements
and increased interactions, and work
with Fisheries and Oceans Canada to
determine best practices and eliminate
loose lines on the farms. Recently,
companies attended an “Entanglement
Response Workshop” hosted by the
Vancouver Aquarium to learn how to
assess entangled whales to support
authorized responders.
Dr. Andrew Trites, UBC
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Managing Escapes of
Farm-Raised Salmon
COMMITMENT

To invest in infrastructure
and practices to optimize fish
containment, with a goal of zero
fish escapes.
As evidenced by the decrease in escapes
overs the past years (below, top graph),
B.C. salmon farmers are attentive to the
maintenance of their cage systems.

On a global scale, B.C.’s salmon farmers
are leaders in preventing the escape of
farm-raised salmon (bottom graph).
The most common types of cage design
for salmon farms in B.C. are steel
cage systems and circle cage systems
(Wavemaster and Polarcirkel, right).
These systems are engineered, built
and anchored to the specifications
of the operational environment.
Divers are required to conduct net
checks at least every 60 days. Regular
inspection of structures and mooring
are also conducted. In addition, Remote
Operated Vehicles (right, bottom) can be
used for regular inspection, or to inspect
areas of the system that may be unsafe
for divers.

Escapes of from B.C. aquaculture sites
Number of escaped B.C. farm-raised salmon between 2007 and 2017.

Number of Escaped
Pacific salmon
species
 umber of Escaped
N
Atlantic salmon

Escaped Salmon: an International Comparsion 2017
The number of reported escaped farm-raised salmon by region compared with the
annual production of farm-raised salmon.
2017 Farm-raised
salmon production
by location

2017 Escapes
by location
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