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1.1 Background of the BC Shellfish Growers Association 

and the shellfish aquaculture Industry in BC 
 
 
Originally formed as the BC Oyster Growers Association in 1948, the British Columbia Shellfish Grower’s Association (BCSGA) has been the voice of the shellfish industry for over 60 years. In 
1990, the name of the association was changed to better reflect the diversification of the industry. 
The association is non-profit and represents approximately 65% of shellfish growers in British 
Columbia (BC) in addition to suppliers and service providers. The objectives of the association are to encourage sustainable growth of the industry, represent farmer’s interests within government 
and the public, direct research priorities to improve both economics and environmental 
performance, disseminate information to growers, government, policy makers and the public and 
foster the exchange of information between members. 
 
Around 1912 the first Pacific Oysters, Crassostrea gigas, 
were imported from Asia to fill in the gap left by the 
overfishing of the native Olympia Oyster, Ostreola 

conchaphila. To this day, the Pacific Oyster is the only 
commercially cultured oyster in British Columbia. The 
majority of oysters farmed in Canada come from British 
Columbia, accounting for 40% of the market share in 2009 
worth a wholesale value of approximately $14.5 million. In 
that year, entire cultured shellfish production was valued 
at $32.5 million. 
 
Environmental impacts of bivalve culture are closely linked 
to culture methods. Culture practices that may affect 
environmental performance include broodstock collection, 
seed production, grow out method and harvest. The type of 
culture system employed by the farmer depends on the 
species being cultured. Spat may be collected in the wild or 
reared in hatcheries by spawning adult broodstock. Grow 
out methods include bottom and off-bottom culture. 
 
Shellfish aquaculture in BC is an innovative, environmentally dependent industry sustained by 
proactive farmers who have and continue to develop innovative production techniques to ensure a 
long term viable industry that coexists within the natural boundaries in which they operate. In rural 
and coastal communities throughout BC where jobs are scarce, shellfish aquaculture plays a vital 
role in the economies of the communities in which they operate underscoring the need for the 
industry to maintain healthy ecosystems through effective environmental management. 
 
In December 2010, management of the aquaculture industry, specifically fin fish management, 
passed from the provincial government to the federal government under the Department of 
Fisheries and Oceans (DFO) as deemed by Justice Hinkson of the Supreme Court of British Columbia 
in Morton v. British Columbia (Agriculture and Lands). Subsequently, the province announced it 
would leave management of the shellfish sector to the DFO as well. However, the province 
continues to exercise jurisdiction over its seabed and Crown land tenures under the BC Land Act. 
This transfer of power created a large change in both the structure and administration within DFO. 
More than two years later, the shellfish industry continues to work with DFO policy makers on 

1.1 Background of the BC Shellfish Growers Association 

and the shellfish aquaculture Industry in BC 



 

Environmental Management Codes of Practice                                                                                   BC Shellfish Growers Association                       6 

 

implementing a practical and solid regulatory framework that works for the both the needs of 
federal regulations and the prosperity of the shellfish industry. Many of the changes in this 
document will reflect requirements imposed upon license holders in their Conditions of License in order to better streamline producers’ compliance with the new regulations. 
 
There are currently (2012) approximately 509 shellfish aquaculture sites tenured out by the 
province of British Columbia although not all are in operation. As the industry takes place in the 
natural environment, it is essential and a requirement that waters are and remain pollution free 
with abundant food resources. 
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1.2 Purpose and Scope 
 
 
The first Environmental Management Codes of Practice (EMCP) for the BC shellfish aquaculture 
industry were developed in 2001 and since that time there have been many advancements in 
knowledge through research and development as well as in the management of the industry. These 
changes are essential to include in an updated code of practice to better move the industry forward and reflect the commitment of BC’s shellfish farmers to ensuring the long term viability of shellfish 
aquaculture in the province. 
 
The BC shellfish aquaculture industry has long recognized the interdependent relationship between 
their industry and the health of the environment. They believe that the sustainable use of marine 
resources is a shared responsibility requiring cooperation between all marine users and regulatory 
authorities. 
 
The animals cultured by the shellfish industry are an integral part of the marine ecosystem, and 
commercial shellfish growers are dependent upon a clean and healthy marine environment. By 
adopting this EMCP, shellfish aquaculturists will foster environmental stewardship which will be 
crucial to the survival and continued prosperity of the shellfish industry. 
 
This document and the guidelines within have been compiled to assist current and new shellfish 
growers to comply with the requirements of the applicable federal and provincial environmental 
legislation and to establish management practices that ensure environmental responsibility and 
sustainability. 
 
For consumers, as the end user of aquaculture products, it is envisaged that they will find 
value in these guidelines in that they can be used as a yardstick against which the environmental 
responsibility of product suppliers can be measured. 
 
The following Environmental Management Codes of Practices (EMCP) has been developed in 
consultation with industry stakeholders, both levels of government, NGO’s and other marine user 
groups. This document will outline the commitment of BC shellfish aquaculturists to maintain and 
improve the operation of their industry by taking the lead as environmental stewards of the marine 
environment. 
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1.3 Environmental Objectives 
 

 

The long term sustainability of the marine environment is a key factor in developing this code. In turn, the sustainability of BC’s shellfish industry is reliant upon the maintenance of, and where 
possible, the enhancement of the quality of the marine environment to ensure long-term viability. 
 
BC shellfish growers are committed to constantly improving the conditions and performance of 
their aquaculture operations and minimize adverse effects on the marine environment wherever 
possible. They will take every possible measure to ensure that shellfish are cultured in the most 
environmentally responsible way possible as a commitment to preserving the long term viability of 
the industry. 
 
The aim of this document is to promote the responsible and sustainable development of the BC 
shellfish industry. It will highlight the issues relevant to shellfish farmers in BC and provide 
recommendations to assist growers to meet relevant legislative and social requirements. It will 
assist the industry in working to the highest standards and enable the sector to produce safe and 
healthy food in a viable and efficient manner while optimizing farm husbandry, maintenance and 
the interactions of the farm related activities with the surrounding environment. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

1.3 Environmental Objectives 



 

Environmental Management Codes of Practice                                                                                   BC Shellfish Growers Association                       9 

 

 
 

 

2. 

Administration 

of the Code 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

Environmental Management Codes of Practice                                                                                   BC Shellfish Growers Association                       10 

 

 

2.1 Administration of the Code 
 
 
The codes laid out in this document serve as best management  practices (BMPs) that BC shellfish 
aquaculturists can abide by to ensure the long term sustainability of the marine ecosystem and in 
turn their industry. The administration of this Code will be the responsibility of the BC Shellfish 
Growers Association. As such, they will ensure that copies are readily available to any shellfish 
aquaculturists in BC, actively promote the use of the Codes throughout their membership and 
beyond when possible, maintain a registry of farmers who commit to abiding by the Code, promote 
the Code to regulatory agencies and other stakeholder groups and review and update the Code as 
required. 
 
Shellfish aquaculturists who choose to abide by this Code will have the responsibility to familiarize 
themselves with the guidelines described within, manage their operations in an environmentally 
responsible manner, submit Code revision requests to the BCSGA when appropriate and ensure 
that all employees are familiar with the details of the Code. 
 
Many of the guidelines in this document will help growers not only run a more efficient and 
environmentally sound business, but will also help them keep in compliance with the specific 
conditions laid out in the DFO’s Conditions of License. 
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2.2 Review of the Code 
 

 
It is extremely important that this document remain an organic piece of work that can be updated 
as needed. The shellfish industry works regularly with academic and government research bodies 
that are continually conducting research on better management practices and production 
efficiencies. Growers themselves have the benefit of being the ‘ear on the ground’ and usually first 
to notice where research priorities should lead or changes occur within their production schedule. 
 
Review submissions will be reviewed and accepted at any time for consideration. All submissions 
will be reviewed for consideration by the Board of Directors at the following scheduled board 
meeting. This review will ensure that any new knowledge of operational practices or advancements 
in technologies can be implemented into the Code including changes from government regulations, 
ie. Conditions of License. 
 
A review form submission sheet will be included in the appendix section of this document. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

2.2 Review of the Code 
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3.1 Oysters 
 
 
The commercial culture of the Pacific oyster in British 
Columbia began soon after it was first introduced from the 
Far East in 1912. In BC, the primary farmed species is the 
Pacific oyster (Crassostrea gigas).  Currently, virtually all of 
the commercial harvest of BC oysters comes from aquaculture 
operations. 
 
The Pacific oyster is not native to this area but originated 
around the northern Japanese island of Hokkaido. A few of these oysters were first brought to BC 
around 1912, but most of the seed was imported from Japan between 1930 and World War II. 
These oysters became naturally established in several areas including Ladysmith Harbour, and 
Pendrell Sound. Natural breeding of these oysters produced most of the seed for outplanting in BC. 
In 1950, Pendrell Sound was set aside as a reserve to protect breeding oyster stocks. Today 
Pendrell Sound and Pipestem Inlet are still widely used by growers to collect oyster seed (spat). 
 
The species native to this area, the Olympia oyster (Ostrea conchaphila) is a smaller, slower 
growing oyster and not as suitable for culture except for a limited specialty market. 
 
Planning Production 

The oyster-growing industry in British Columbia has been revolutionized over the past twenty 
years. Since off-bottom methods of growing oysters have been developed, more and more 
production is moving from intertidal to deep water. Many beaches with suitable substrate material 
where oysters have been grown are now being converted to clam culture or clams are co-cultured 
with oysters. The development of off-bottom growing methods for oysters has pushed productivity 
and technology to new levels. Where once oyster growing was more like ranching, it is now more 
like farming and agri-business. Extensive methods of culture are being replaced by intensive ones. 
Mechanization is now beginning to push productivity to higher levels than ever before. 
 
The information that follows is intended to illustrate production systems and options available to 
growers. Growing oysters is now a matter of production planning. Decisions about seed, for 
example, will affect how the crop can be grown-out or harvested which in turn is determined by the 
type of product the grower aims to send to market. Output of product needs to be predicted with 
reasonable accuracy which will be more consistent the more control the grower has over the 
production process. 
 
As the industry grows, production systems will become increasingly standardized, resulting in 
higher productivity and lower costs. Shellfish growers should be planning for growth (and profits). 
Production of oysters is an integral process with inter-linked decisions. It should be part of a 
general management approach that involves defined goals and objectives, clear alternatives to 
achieve those goals given the limitations of one’s resources (land, labour, capital). Growers should 
analyze each step of production, look at the alternatives available and make decisions in the light of 
the objectives. 
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STEPS TO PRODUCTION 

 

Seed 

Planning and decision making is followed by preparation and then production itself. Seed or larvae 
will be the first step. Oyster growers no longer need to depend upon unreliable natural spawning 
events to collect spat. Hatcheries in Washington and British Columbia produce quality seed and 
there is a reliable supply. Growers have the option of purchasing eyed larvae and doing the setting 
on site or they can buy seed that has already set. Setting eyed larvae can be done in tanks on land or 
done en mass in tarp enclosures on the beach or floating in deep water. Seed can also be set using 
ground shell fragments in downweller/upweller systems. These are usually nursery reared in the 
upwellers to produce single seed. Seed can also be acquired already set and conditioned on shell 
cultch or tubes that are moved to the nursery or grow-out site. Another option is to purchase single seed that has been boosted up to 3/4″ in a FLUPSY (Floating Upweller Systems). These can be 
grown out in tray systems. For details see the section on seed and remote setting. 
 
Nursery Rearing 

Nursery rearing follows seed acquisition and follows the stream of type of seed chosen. Seed on 
tubes or shell cultch can be nursed in intertidal sites or suspended in deepwater from rafts or 
longlines. Single seed can be nursed in tray systems. Upwellers can also serve as nursery systems 
for single seed. Some growers with large scale operations have built a Floating Upwelling System 
(FLUPSY) for single seed nursery production. For more details see the nursery rearing section. 
 
Grow-out 

Grow-out systems follow from nursery systems and types of seed. Cultch oysters might still be 
spread out on a beach for growout or for hardening and defouling after deep water growth. Oysters 
on shell cultch or tubes can be suspended from rafts or longlines until harvest. Some of these may 
be high-graded to singles for the half-shell market or go as shuck oysters. Single oysters can be 
grown in tray systems suspended from rafts or longlines. Vexar bags can also be used for rearing 
single oysters and can either be suspended or integrated into an intertidal system. For more details 
see the sections on tubes, trays, and bags. 
 
Although there is no section dedicated specifically to the method of stringing oyster on shell cultch 
for deepwater production systems, some information is found in the unit on rafts. Information is 
also available in the book by D.B. Quayle and some of the other publications. Oysters that have been 
set on shell cultch (about 15 per shell is considered about optimum) are normally nursery reared 
on special nursery beaches that have low siltation and are relatively well protected from storms and predators. After a good summer’s growth the bags of seed on shell cultch are transferred to 
grow-out beaches where they are spread or more commonly now, suspended in deep water. This is 
usually done on rafts but longlines may also be used. The poly rope most commonly used is two-strand “oyster blue”. The worker uses a table with several adaptations to string the oysters. The 
tables are usually made of aluminum, with a contained surface to work with the shells, a chute to 
discard the junk, a holder for the string and a rod and spacer to separate strands and insert shell at 
specific intervals. See the section on Redonda Rafts for details of stringing rafts. 
 
Each option requires different resources and inputs that must be weighed — capital investment, 
labour, technology, and site suitability. The flow chart below illustrates some of the production 
method possibilities open to the oyster producer. 
 
Harvesting and shipping the product to the processor in top condition is the final challenge. 
Techniques range from hand-harvesting to crew-operated harvest machines and which method is 
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best depends on the volume of production and the type of production system used. Tube harvesters 
are now well advanced and trays on rafts and longlines can be efficiently harvested because high 
volumes of product are contained in a small area. 
 
Site Specificity 

If there is one cardinal rule for growing shellfish in BC it is this: there is no recipe. Although the 
industry is moving towards mechanization, modularization and standardization, there is no single 
method or device that will perform identically at all sites. Techniques that work well in one place 
may be substandard in another. Each growing site is unique and it is up the grower to find the best 
means to produce oysters for any given location. 
Some farmers collect the larvae in the wild. However, larvae are increasingly produced in 
controlled hatchery facilities from spawning adult broodstock. The larvae are kept suspended in 
tanks by circulating water - and in a few weeks they transform into tiny seed. The seed is essentially 
a very small version of the adult oyster. 
 
Once the seed reaches an appropriate size, it can be transferred to the ocean for final grow-out. 
However - in British Columbia – before final grow-out the oyster seed is often transferred to a ‘floating upwelling system’ (referred to as a ‘flupsy’) that is housed on a raft on the ocean. The seed 
are kept in compartments on the flupsy whereby nutrient rich ocean water is circulated – thereby 
allowing them to reach a larger size before the final grow-out phase. 
 
When the seed is ready for the grow-out phase, it is transferred to the ocean where it may be reared 
in one of a variety of systems: 
 
Beach or seabed culture: Individual oysters are ‘planted’ on the ocean floor. This form of farming 
has been ongoing in Canada since the 1800s and the first aquaculture leases granted were for 
oysters in the 1850s in Prince Edward Island for this type of farming. 
 
Tube culture: The flupsy stage is not used for tube culture. The larvae are allowed to set along 
lengths of plastic tubing or rope- where the seed then naturally attaches itself to the surface. The 
tubing/rope is then vertically suspended from a secured flotation device (e.g. raft or buoy) in deep 
subtidal water. 
 
Raft culture: Oysters are placed in trays which are then suspended from a secured flotation device 
(e.g. raft or buoy) in deep subtidal water. 
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3.2 Clams 
 
 British Columbia is Canada’s major clam producing province. The 
species that now dominates clam farming in BC is the Manila clam 
(Tapes philippinarum). Like the Pacific Oyster, Manila clams are not 
indigenous to the Pacific Northwest but were accidentally introduced.  
Some clam seed was inadvertently included with Pacific Oyster seed brought in from Japan in the 1930′s. The first specimens were found 
in Ladysmith Harbour in 1936.  It lives along much of the BC coast as 
far north as Bella Bella.  It occupies an area higher in the intertidal 
zone and does not burrow as deeply as native species such as Butter 
clams (Saxidomus giganteus) and Littleneck clams (Protothaca 

staminea).  It has managed to co-exist well with its other clam species 
while supporting both a wild clam harvest and a growing aquaculture 
industry. Other clam species farmed include, Savory or Varnish clams 
(Nuttallia obscurata) and Geoducks (Panope abrupta). 
 
Manila clams have been harvested along the British Columbia coast since the 1970′s but only since 
1985 have they been farmed. Techniques developed in Washington for clam culture were adapted 
for British Columbia and the industry has continued to expand since then. 
 
Clams are a traditional food staple for coastal First Nations. First Nation clam gardens were 
widespread up and down the west coast reflecting the importance of clams to coastal peoples. Clam 
gardens are shoreline terraces built to expand and protect the clam beaches. Historically these 
gardens were worked and managed to cultivate clams thereby increasing their production; an early 
form of aquaculture. Today shellfish aquaculture can offer significant economic and social benefits 
to First Nations communities and can be done in a way that is consistent with traditional values and 
practices. 
 
The production cycle on a Canadian clam farm begins with the collection/production of clam larvae 
and juveniles. All clam larvae are produced in a hatchery from spawning adult broodstock. The 
larvae are kept in hatchery tanks where they transform into tiny juvenile clams (seed) within a few 
weeks. The seed is essentially a very small version of the adult clam. On the east coast, juvenile 
clams are collected in natural nursery areas using various collector substrates. 
 
After leaving the hatchery, the young clams are transferred to nursery facilities to allow them to 
reach a larger size. One type of nursery system that is commonly used in British Columbia is a ‘floating upwelling system’ (referred to as a ‘flupsy’) that is housed on a raft on the ocean. The seed 
are kept in compartments on the flupsy where nutrient rich ocean water is circulated – thereby 
allowing them to reach a larger size before the final grow-out phase. 
 
Once the nursery phase is completed, the juvenile clams are carefully spread on subtidal regions of 
an ocean beach where they then burrow into the substrate. Clams remain on the beach for 2 to 4 
years – until they reach marketable size.  Clams are usually harvested by hand using a long tined 
rake. Yields of clams on well-managed farm plots can reach to over 2kg per square meter each year. 
 
During the 1990s, aquacultural production of Manila clams was only one third the size of the wild 
harvest clam harvest. However, in 2003, aquacultural production was equivalent to that of the wild 
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industry – providing another example of how the growing demand for seafood can only be met by 
farming. 
 

Seed Production 

The production cycle for Manila clams begins with the hatchery production of larvae. Hatcheries 
maintain broodstock for the production of clam seed sold to growers. Most hatcheries will aim to 
have seed available in the spring but it is up to the grower to make sure orders are placed well in 
advance. To plan production, hatcheries must begin conditioning broodstock for spawning in 
winter. Spawning is induced by manipulating temperature and feed. The larvae are grown for two 
weeks until they set and may be reared for a further period in the hatchery until they are large 
enough to be shipped to growers. Experimental methods to set clam larvae on specially prepared 
intertidal sites are under development. For details on clam seed go the seed page. 
 
Nursery Rearing 

Growers who choose to buy post-set juvenile clams in the spring will not usually plant them directly 
on the beach.  They will be boosted to a larger size under more controlled and gentle conditions.  
Hatcheries will often undertake the first stage of nursery rearing in indoor upwellers, which can be 
used to raise seed from the time they have set (somewhere around 0.2mm in size) up to the specific 
sizes growers can purchase (e.g. 2-3mm, 3-4mm, 4-6mm, 6-9mm).  Growers may build their own 
upwellers, either on land or floating (FLUPSY), to boost the seed further after purchase.  The size at 
which to purchase seed depends on the rearing system to be used.  However, it should be 
remembered that the lower cost of smaller seed can easily be offset by higher mortalities.  Many 
growers prefer to start with larger seed which have higher survival rates thus making production 
more predictable.  One method is to use a combination of spat bags held in tray stacks or trays lined 
with fiberglass window screen.  How large to grow the seed in the nursery depends on when and 
how the grower plans to put them out on the intertidal beach growout area.  They can be reared in 
off-bottom systems up to a size of 20mm before having to be planted. If they are grown larger there 
will be shell erosion and mortality.  For details see nursery page. 
 
Growout 

Prior to seeding the beach with clams, the area must be properly prepared (assuming the site meets 
suitable biophysical criteria).  Just as fields for agriculture are plowed, disked and harrowed, plots 
for clam culture require substrate enhancement, measures to minimize storm and wave damage, 
and predator control.  The clams are removed from the nursery system and spread at a specific 
density on the prepared subtidal plots.  If the seed is started in the spring this may be done in the 
fall.  In other cases seed may be nursery reared through the winter and outplanted on the beach the 
following spring or summer.  Once seeded on the beach, the clams will burrow into the substrate, 
ideally a mix of sand and pea gravel. 
 
It is recommended that the area be covered with a plastic mesh material to protect the clams from 
ducks, crabs and other predators.  The netting can be secured by digging the perimeter into the 
substrate, staking it down with rebar or cedar stakes or putting large rocks around the mesh 
perimeter.  If it is staked or weighted with rocks a lead line can be threaded around the perimeter 
to keep the edges from floating up and allowing predator access.  In many instances, clam farms will 
benefit from some natural recruitment of Manila clams, enhancing production and offsetting some 
of the inevitable stock mortality.  For details see the intertidal page. 
 
Harvest 

Depending on site characteristics, clams may take from 2 to 4 years to reach marketable size.  To 
harvest clams, the predator cover (if present) is removed and clams are dug out of the substrate 
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and collected.  This is still usually done by hand using a long-tined rake.  The substrate is turned 
with the rake and clams are brought to the surface in the process.  They are hand-picked and 
collected into mesh bags.  A tined scoop has been devised by one grower to dig and grade clams 
from areas with poor tidal drainage (see the harvest page).  Mechanical harvesters are under 
development in BC and a couple of prototypes have been tested. 
 
The harvested clams are generally wet stored, either by the processor or on the grower’s site, for at 
least 24 hours to purge sand.  They can be wet stored longer, in the low intertidal or in sink floats, 
until ready for delivery.  For beach storage mesh bags of clams should be set out in a single layer on 
firm substrate and turned and gently shaken daily. 
 
Yields of clams on well-managed farm plots can reach to over 2kg per square meter each year. Wild 
harvested clams on average yield only 0.05 to 0.1kg per square meter per year. 
 
While Manila clams will likely continue to be the mainstay of clam farming in BC, culture of another 
clam species is currently under investigation: the large and valuable Geoduck clam (Panope 

generosa). Development of subtidal grow-out methods may soon lead to commercial viability. 
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3.3 Scallops 
 

 
In British Columbia, the primary species of scallop farmed 
is a Japanese/weathervane  hybrid scallop (Patinopecten 

caurinus x yessoensis). It was developed for culture by 
Island Scallops Ltd. of Qualicum, BC and first introduced to 
BC waters in 1985. It is known as the Pacific or Qualicum 
scallop.  
 
The production cycle on a BC scallop farm begins with the 
production of scallop larvae that comes from hatchery 
broodstock. 
 British Columbia produces over 75% of Canada’s farmed scallops. However this level of production 
is still low compared to production from clam and oyster farming. Scallops are farmed in the 
Georgia Strait, and on the west coast of Vancouver Island. Scallops are also farmed on the 
Central/North Coast. They can be grown anywhere where there is a constant cool temperature of 
nutrient-rich water. 
 
Seed 

Unlike Japan or the Atlantic coast, the culture of scallops on the Pacific coast relies entirely upon 
hatchery production of seed. Seed production methods were first investigated in the 1980′s by 
researchers at the Pacific Biological Station in Nanaimo. Commercial production of seed was 
subsequently developed at Island Scallops Ltd. 
 
Scallop broodstock are conditioned in tanks by manipulating water temperature, photoperiod and 
feeding so that they spawn at a predictable time. The larvae are reared in a tank and fed algae until 
they are ready to set (21-28 days). At this stage they are about 250 microns and have a distinct 
eyespot and foot. 
 
Setting is done either in the hatchery or growers may be equipped with setting tanks on site to do 
their own remote setting. Seed collectors are put in the tanks to which the setting larvae attach. The 
seed collectors are usually spat bags filled with a collecting material (e.g. kinran). Growers can then 
take these seed bags, usually filled with about 1000 seed per bag, and transfer them to the growing 
site for nursery rearing. This would usually be done in April or May. 
 
Nursery and Intermediate Culture Stages 

Scallops are well known to have relatively low tolerances for temperature and salinity fluctuations. 
During the early post-set stage, the juvenile scallops are particularly prone to mortalities. Gills are 
not yet fully developed so they do not filter feed yet. They use the foot to probe around in the 
detritus and transfer food to the mouth by cilia. When the spat are transferred to an ocean nursery 
site it is important to put them deep enough to be free of temperature and salinity fluctuations yet 
making sure they have access to plankton in the water. The spat bags containing the scallop spat are 
transferred directly from the hatchery to the nursery site and fastened onto downlines attached to 
a longline. Eight bags may be attached to each downline at one meter intervals and downlines are 
spaced one meter apart on the longline. The scallops grow in these bags until mid-summer when 
they reach a size of 1.0-1.5cm and they detach from the collecting material. 
 

3.3 Scallops 
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Scallops are graded by sieving through a screen and transferred to pearl nets, which consist of a 
plastic coated frame surrounded by plastic mesh, usually 6mm mesh size. 
 
It is critical to stock the pearl nets at sufficiently low densities. Scallops do not tolerate crowding 
well and will damage each other if they are too densely stocked. Commonly called “biting disease”, 
scallops will clap their shells to move or expel material and, clipping other scallops in the act if they 
are too crowded causing damage to the mantle and usually mortalities. A density of not more than 
60 1.0-1.5cm scallops per net is recommended, based on the size to which the scallops will grow in 
the pearl net when they are sorted the second time (3.0-3.5cm). At this density, an additional sort 
before transfer to lantern nets is not necessary unless biofouling becomes a problem. This will 
reduce labour and handling stress on the scallops. Once they are stocked, pearl nets are fastened 
one on top of the other and the line of approximately 15 nets is then tied to the longline, again deep 
enough to avoid temperature and salinity fluctuations, usually 5-15 meters below the surface. 
Length of time in the pearl nets depends on the rate of growth of the scallops, but under good 
conditions they may reach the 3cm size by September. 
 
Growout 

Once they have reached the 3cm size, the scallops are removed from the pearl nets, graded and 
either ear hung or put into lantern nets. Stocking density is again critical for lantern nets. 
Depending on the diameter of the net, scallop density should be calculated on the basis of size at 
harvest (8-10cm) such that no more than half the surface area is covered by the scallops. Lantern 
nets usually have 10 tiers and hung individually on the longline. 
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3.4 Mussels  
 

Although still a small but growing industry, in British Columbia, both 
Blue mussels (Mytilus edulis)  and Mediterranean mussels (Mytilus 

galloprovincialis) have been farmed commercially since the 1980s. 
Like the Pacific scallop, all mussel larvae comes from hatchery 
broodstock. 
 
Growing mussels commercially in BC has been challenging because of BC’s cooler water temperature and predators, (e.g. ducks). This has 
resulted in a high mortality rate before the mussels reach market size. 
However, off the coast of southern Vancouver Island growers are 
starting to see greater success using deep water suspension methods. 
 
Those involved in mussel growing in British Columbia are all utilizing 
deep water suspended culture methods, so consideration will be given to those systems only. Using 
longlines or rafts, a grow-out period of 12-18 months appears to be attainable here. Growers are 
adapting techniques from the Atlantic coast and other parts of the world as well as developing their 
own innovations to deal with the unique conditions here. Mussel growing appears to be on the 
verge of developing into a large scale operation for some shellfish growers. Besides typical longline 
culture techniques, growers are experimenting with tray culture of mussels using the HighFlow 
tray system. This system will eliminate losses of stock due to duck predation and sloughing. 
However, significant challenges remain in increasing handling efficiency of mussels grown in trays. 
The high initial capital cost of the tray system is another consideration for a start-up operation. 
 
Hatchery and Nursery 

Because most of the natural populations of mussels in British Columbia are unsuited to culture 
collecting seed from natural sets is not practiced. Therefore the industry must be based on the 
reliable availability of hatchery-produced supply of seed. Several Pacific coast hatcheries produce 
seed and all but one (Island Scallops Ltd.) are in the United States. 
 
Seed may be purchased by the grower after it has set and is about 1mm in size or after it has been 
nursed in upwellers for 3-6 additional weeks and is 2-3mm. If seed has not been set directly on 
material (e.g. ropes) that are to be used for grow-out, the seed must be transferred to a material 
with a suitable surface where nursery rearing will occur. However, a remote setting method is 
being developed in BC by Island Scallops Ltd. where advanced larvae are brought to the nursery site 
and set there on framed screens. The screens are then placed in protected floating nursery systems. 
Once the mussel seed is hard set on the screens, they are removed from the frames and put into fine 
mesh bags and hung from longlines. These bags hung on strings are enclosed to protect them from 
duck predation. This nursery phase may take only three months. At this point, seed must be 
stripped from the bags and socked. 
 
A somewhat different method involves a combination of land-based downwellers, upwellers and 
marine floating nursery systems. Taylor United, operating in Puget Sound, Washington, raise the 
mussel larvae from spawn to set in tanks. When they are ready to set, they are put in screened 
downwellers for a few days which then switch to upwellers. After 3-6 weeks when the mussel shell 
height measures 2-3mm, they are transferred to the nursery sea sites. This is done by allowing 
mussels to attach to screens (24 hours) and then transferring them in bundles to trays in floating 
nursery rafts. They are held there for 3-6 weeks. These are protected by netting to keep perch from 

3.4 Mussels 
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grazing on the juvenile mussels. Ideally seed grows to about 6-15mm in the nursery rafts. At that 
size, the frames are dipped in fresh water to remove the flatworms and seed are stripped from the 
the frames in the trays, size graded and socked. 
 
A recent development has been the production of triploid mussel seed. They may prove to have 
significant advantages over diploids. They do not spawn so it is possible to ship all year. Diploids 
stop or slow growth in winter and most available energy is diverted to gametogenesis. As they do 
so their condition is poor for marketing. Triploids continue to grow through the winter, although at 
a reduced rate. They appear to attach more firmly to the culture ropes reducing stock losses. 
Triploids are also reputed to have smoother, less grainy meat. 
 
Socking 

The rapid growth of mussels through the nursery phase means that after three months they are 
ready to be socked and hung in the grow-out system. Socking is the process in which the mussels 
are transferred to tubular mesh material forming sausage-like socks of specific length depending on 
bottom depth and the depth of food availability. Mussels are removed from nursery systems and 
transferred to socking tables or a socking machine. The tables have sides to contain the mussels and 
a hole at one end with a length of pipe attached. The entire length of the sock, which may be netted 
polyethylene or extruded vexar, is placed around the pipe, knotted with a half hitch at one end and 
mussels fed into it. As mussels fill the sock it is drawn off the pipe until it is filled and the other end 
knotted closed. A polypropylene line is sometimes threaded into the sock to give it added strength. 
There are also socking machines available that feed mussels into the socking material. The socks 
are then hung on longlines or rafts for grow-out. The mussels will soon migrate to the outside of the 
sock to maximize food capture. A more recently introduced method involves using a biodegradable 
socking material wrapped around a culture rope. When the material disintegrates, mussels have 
established a firm enough attachment to the rope. However, continued growth may lead to 
weakened attachment and growers take precautions to prevent mussels from sloughing off by 
inserting pins through the lay of the rope at regular intervals. 
 
Growout and Predator Protection 

A variety of systems are used for mussel grow-out but most of them fall under either raft or longline 
systems. One grower in BC uses salmon net pens to contain the culture and has installed barrel and 
timber floats inside the perimeter to hang the mussel socks. The net pen provides a barrier to duck 
predation. The principle concerns for growout systems are predation control and ensuring calm 
conditions prevail around the mussels. Too much agitation caused by rough water conditions can 
result in mussel detachment and significant stock losses. 
 
Long lines are the most common system in use on the Atlantic coast. On the Pacific Coast, both 
longlines and raft systems are used. Where conditions are reasonably calm and protected, rafts may 
be the most suitable system. In the Puget Sound area, rafts are used more frequently than longlines. 
 
Rafts have the advantage of offering the potential for very high stock densities, but there will be 
limitations depending on water flow and food availability. One grower in Washington reports that 
at specific sites, around 10,000 feet of grow-out socking is attached to each 30 by 34 foot raft 
producing about 18,000 pounds of mussels. Nets can be hung around rafts to prevent access by 
diving ducks. 
 
For higher energy sites with greater wave and current action, longlines may be more suitable. They 
are better able to withstand such conditions and absorb the energy better than rafts, keeping in 
mind mussels can be lost as a result of excessive movement. However, predator control is generally 
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more difficult with a longline system. The most common means to prevent access by ducks is to 
surround the socks or culture ropes with a lantern net. 
 
Mussels are usually harvested when they reach a 50-60mm shell length, but this will vary 
depending on the market demands. Harvest ability will also depend on the condition of the mussels 
and timing of gametogenesis and spawning. Retrieving the mussels from rafts or longlines is usually 
done by hoist and winch, sometimes with the aid of longline rollers. This is done carefully since the 
byssal attachment may be weak enough that the mussels may drop from the rope. Harvesting from 
rafts can also be done by winch and hoist. However, larger companies such as Taylor United are 
using sink floats that are maneuvered under the rafts. The culture ropes are cut and the mussels fall 
onto the sink float and can be transported to the processing point. Typically growers will be 
responsible for washing and declumping their stock prior to delivery. Some markets also prefer the 
mussels to be de-byssed which adds cost to processing. There are machines available for these 
processes. 
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3.5 Geoduck  
 

Culture of the geoduck (Panope abrupta), also known as king clam 
or giant clam, has been under development for more than twenty 
years in Puget Sound, Washington and there are now hatcheries 
and farms there producing a significant amount of market product. 
Here in British Columbia the first significant step to develop a 
geoduck aquaculture industry was taken around 1995. A five-year 
initiative was undertaken by a number of stakeholders, including 
investors and researchers. During this time the technology for 
geoduck culture in BC was refined and developed and culture of 
geoduck is now poised to move forward into commercial 
development and expansion. Unfortunately, almost 20 years later, 
the industry is still waiting. The culture of geoducks continues to be debated by the DFO on the 
potential to develop a geoduck aquaculture sector in BC that is not at odds with the wild harvest of 
geoduck. 
 
Planning Production 

Geoducks have a five to seven year culture cycle from planting to harvest, requiring a significant 
level of planning, management and investment capital. It is a high value product that has the 
potential to realize a significant return on investment. Geoduck aquaculture in Puget Sound is 
undertaken only on inter-tidal lands and culture methods and technology has been developed to 
meet those conditions. In British Columbia, much of the development work has been focused on 
sub-tidal culture technology. As commercial aquaculture of geoduck moves forward in BC, a 
combination of inter-tidal and sub-tidal techniques will likely be employed. 
 
Hatchery and Seed 

The backbone of a viable aquaculture industry is the production of seed with reliable quality and 
quantity. Hatchery capacity to produce geoduck seed will have to increase to promote the growth of 
a culture industry. British Columbia companies have risen to meet this need with at least three 
hatcheries now capable of producing geoduck seed animals. Much of the hatchery technology for 
geoduck seed production has been developed around Puget Sound and a great deal of this 
knowledge has been shared with BC firms. 
 
Ideally, broodstock will be selected from the areas where they are to be grown, and maintained in 
the hatchery for one year or more. Broodstock should be good-looking, contain fatty gonads and be 
disease-free. Geoduck can spawn repeatedly (every two weeks) when held under appropriate 
conditions (e.g. water temperature at 12oC). Spawning is induced by warming the water to 16oC 
and feeding them large quantities of algae. Males and females are kept separate and the milky male 
spawn is mixed with the more granular female spawn. 
 
Larvae are reared in larval tanks and fed a blend of algae. Temperature is maintained at 14oC. It 
will take 21-25 days to reach 250-280 microns in size at which point the larvae are nearly ready to 
set and metamorphose. Larvae are very delicate and all screening is done under water. 
 
Nursery Rearing 

Early rearing of juvenile geoducks in nursery systems is a rapidly evolving technology as more is 
learned about the culture requirements and optimum conditions for these animals. Hatcheries are 
generally equipped to handle large numbers of small size juvenile animals and the cost of 

3.5 Geoduck 
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production in a hatchery rises dramatically with increased size of the animals. Nursery methods are 
under development for both early post-metamorphosis and larger juveniles. Nursery systems are 
also sometimes distinguished as primary early stage rearing systems and secondary later stage 
systems 
 
According to the reports from one hatchery, the larvae set on fine screens (120 microns) in a down-
welling system. The seed animals are maintained on these screens in a primary nursery and 
continue to grow until they are out-planted in a secondary nursery. As the seed grows, densities per 
screen are reduced. Maintaining flow and adequate feed over the screens is critical to producing 
healthy larvae. Screens must also be washed daily. At this stage and under these conditions the 
larvae are especially vulnerable to bacterial problems. In addition to the screens, a sand nursery 
system with totes and tanks is sometimes used. Sea water is pumped through the tanks and flows 
over the sand-filled totes containing the seedling geoduck. They feed on plankton contained in the 
sea water. Although this is a lower maintenance system and the seed grow more quickly, the tanks 
and totes are prone to infestations of other marine organisms leading to fouling and competition for 
food. 
 
Experimentation with a nursery system designed as a Floating Upweller System (FLUPSY) has been 
undertaken in British Columbia. This system allowed nursery rearing to be done on a floating 
system in the same areas as the grow-out beds. The FLUPSY has been used very successfully for 
nursery rearing of oysters and clams and it was hoped that its efficiencies could be transferred to 
geoduck applications.  
 
Seed was boosted in this system over the spring and summer and has been grown in the FLUPSY to 
25mm or more. It has proven to be a difficult system to manage well with fouling by tunicates or 
mussels, anaerobic conditions in the sand, and density-related conditions just some of the problems 
that have been encountered. 
 
Transferred from the FLUPSY, the seed are held over winter in a benthic nursery system consisting 
of a protected enclosure with sand substrate for the seed. When the seed are harvested in spring for 
planting in grow-out areas, a screen is pulled from the container separating seed from substrate. 
While there have been successes with the FLUPSY nursery system, the cost of operating the FLUPSY 
is high relative to the amount of geoduck seed that can be boosted in the sand-filled totes. The 
FLUPSY may play a more limited role in boosting seed for short periods without the use of sand 
substrate, provided the seed is not compromised. 
 
Recent geoduck nursery systems under development have begun to utilize tank or raceway systems 
where there is greater control over culture conditions. Since such systems require pumping and 
filtering seawater, production costs can be quite high but it is hoped that advances in technology 
and efficiencies will eventually lead to lower costs. 
 
The geoduck seed is brought in from a hatchery at 1-2mm in size and planted in a sand bed 
installed in a flow-through tank. In this experimental system, the algae-rich water is pumped in 
from the outdoor salt water pond, passed through a sand filter (which filters out large particles 
over 50 microns in diameter) and distributed in the tank through a grid of pipes laid out on the 
bottom. 
 
The pipe grid is covered with a layer of gravel followed by a filter layer of landscape cloth followed 
by the sand substrate in which the geoduck seed are planted. The water flow from below the 
substrate prevents anaerobic conditions from developing below the surface of the sand. A 
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secondary inflow of water is introduced into the tank at the surface by means of the perforated 
cross-pipe. This creates a light surface current across the sand enhancing the ability of the geoduck 
juveniles to feed by means of the siphon tube it extends to the surface of the sand. Insertion of a 
screen beneath the sand will allow the nursery tank to be harvested efficiently when the seed 
reaches a size appropriate for out-planting in the grow-out beds. 
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3.6 Other Species 
 

 
There are a handful of other species currently being discussed for potential aquaculture 
development. There has already been much research on the commercial viability and growth 
potential of these species but currently they still lack full authority to be added as a new species in 
shellfish aquaculture by the DFO. 
 
Some of these species include sea cucumbers and sea urchins. 
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4.15 Site Planning 

DEFINITION: the taking of ecological and social 
considerations to ensure the most optimal site to start farm 
operations. 
 

OBJECTIVES: 

 Find optimal location for shellfish aquaculture 
operation 

 To minimize adverse environmental effects from the 
shellfish aquaculture operation 

 To minimize potential conflict with other marine user groups 
 
Integrated, flexible and detailed planning is required to ensure the successful authorization and 
sustainable operation of an aquaculture venture.  Site selection is a critical component of for the 
successful operation of a shellfish farm. In determining appropriate sites for shellfish aquaculture, 
the BC Ministry of Forests, Lands and Natural Resource Operations consider the most important 
factors being: 

 water chemistry 

 phytoplankton availability 

 sediment type 

 presence of harmful algae 

 predators 

 history of toxic blooms 

 Canadian Shellfish Sanitation Program(CSSP) classification 
 
Farmers also want to consider water depth, protection from severe weather and security as other 
important factors in determining a suitable location. 
 
Shellfish farmers also want to take into account social considerations including riparian rights of 
upland owners. It is important to identify other stakeholders in the areas adjacent to the site 
including property owners, potential sources of sewage, pollutants, and other contaminants 
detrimental to shellfish culturing. User conflicts, such as access to water, esthetics, boating traffic 
and water quality impacts can be minimized if attention and forethought are brought into the 
equation when deciding on an appropriate site. 
 
Once operational, farmers must conduct their operations in an environmentally conscious way as 
well as abide by DFO Conditions of License including: 

 Avoid disruption of herring spawn (COL 10.2) 

 Avoid disruption of squid spawn (COL 10.4) 

 Avoid disruption of aquatic vegetation (COL 10.5) 

 Avoid aquaculture activities in eelgrass (COL 10.6) 
 
GUIDELINES: 

 All structures and equipment will remain within the designated boundaries of the license holder’s tenure. 
 Aquaculturists to take into consideration riparian rights, access to water and any species at 

risk in the area 

4.1 Site Planning 
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 Properly size and set all anchors for securing rafts, vessels, floating structures and 
equipment 

 It is prohibited to disrupt or grow species in eelgrass (Zostera marina) pursuant to 
Conditions of License (10.6) 

 Work floats and Floating Upwelling Systems (FLUPSY) to be in at least 10m of water to 
avoid shading existing aquatic vegetation or impede navigation 

 Floating structures will be designed, constructed and maintained to maximize openings to 
increase light penetration and prevent shading of sub-tidal eelgrass and other fish habitat 

 Be a good neighbour 
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DEFINITION: regulations require that all shellfish aquaculture tenures are properly marked to 
identify its boundaries. 
 

OBJECTIVES: 

 Maintain navigational safety for all marine users adjacent to the site 

 Ensure that aquaculture operation is operating within its designated boundaries 
 
Aquaculture works placed in the waterways of Canada can pose a hazard to navigation. Therefore, 
to mitigate any potential impacts on navigation safety, they must be marked in accordance with the 
requirements of the Private Buoy Regulations made under the Canada Shipping Act and the 
conditions of approval under the Navigable Waters Protection Act (NWPA). 
 
Marking your site boundaries ensures that all navigational requirements are being met and 
increases navigational safety for other marine resource users in the area. Because of the working 
environment, shellfish farmers understand that from time to time, due to the nature of the oceans, 
working floats and other equipment sometimes moves beyond its original position within the 
tenure area and sometimes out of it. There is an industry compromise that any equipment within 
5m of its location on the management plan is considered acceptable but will be corrected at the 
earliest possible convenience. 
 
GUIDELINES:  

 Shellfish aquaculture operations will be sited and marked as 
laid out in the tenure document coordinates using a GPS 

 Beach boundaries will be marked with yellow Shellfish Tenure 
signs in the appropriate locations as described in the license 
holders Site Management Plan 

 Establish a monitoring and repair schedule to ensure that 
privates aids to navigation and equipment are correctly 
positioned and in good working order 

 Locate anchors, buoys and equipment inside the approved 
boundary of the aquaculture site 

 Ensure that private aids to navigation and works are constructed so that they will withstand 
the wake of vessels transiting the area 

 Ensure that a reliable and safe mooring system is in place that is capable of maintaining the 
works in position under all foreseeable weather and sea state conditions 

 
 
 
 

 

 

 

 

4.2 Site Marking 
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4.7 Hatchery Operations 
 
DEFINITION: hatcheries are an important component of shellfish aquaculture in BC as they ensure 
the continued production of seed required for operations. 
 

OBJECTIVES:  

 For hatchery operations to minimize any potential adverse effects on the environment 
 
The majority of seed utilized by shellfish farmers in the BC shellfish aquaculture industry comes 
from a hatchery. Hatchery operators are focused on producing the highest quality stock (to ensure a 
higher chance of survival) in the largest possible quantities (at the time of this writing the industry 
has been facing a serious seed shortage). There are several ways hatcheries can minimize their 
environmental impact while efficiently producing both quality and large quantity seed for the 
industry. 
 
GUIDELINES: 

 Environmentally friendly, biodegradable cleaners should be utilized when possible 

 Any chemical cleaners and disinfectants should abide by WHIMIS standards and be properly 
labeled and stored in the facility 

 Sewage systems will be built and maintained in accordance with BC’s Environmental Act 

 Waste material should be disposed of following the guidelines set out in Section 4.12 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4.3 Hatchery Operations 
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4.8 Introductions or Transfer of Live Shellfish 

 
DEFINITION: The movement of individuals of a species or population of an aquatic organism from 
one location to another or any species intentionally transported into an environment or facility 
with effluent access to open-water or flow-through system. 
 

OBJECTIVES: 

 To minimize the risk of transferring potentially harmful/nuisance organisms or invasive 
species with live shellfish 

 To minimize the risk of transferring disease or unwanted genetic material with live shellfish 
 
Aquaculture involves the transfer of seed stock from seed collection locations, either hatcheries, 
nurseries or from the wild, to grow-out areas. It is extremely important growers take every 
precaution to ensure that no invasive or diseased species are transferred to their growing beds or 
mixed with their stocks. 
 
GUIDELINES: 

 Shellfish aquaculturists should be aware of the potential to introduce harmful/nuisance 
organisms, invasive species, disease or unwanted genetic material 

 It is mandatory that an Introduction and Transfer permit be obtained by the 
Federal/Provincial Introductions Committee (ITC) and an import permit from the Canadian 
Food Inspection Agency (CFIA) for all transfers of live shellfish into BC waters 

 All introductions and transfers of live shellfish will be conducted in compliance with DFO 
and CFIA regulations 

 Ensure that all permits required for the importation, introduction, transport and transfer of 
fish at any stage of the culture and husbandry process are obtained prior to these activities 
commencing (COL 4.1) 

 The license holder may transfer live seed, spat, juvenile shellfish (except Geoduck, Varnish 
Clam or Olympia Oyster) to or from the licensed area and another licensed area possessing 
a valid aquaculture license (COL 4.3) 

 

 

 

 

 

 

 

 

 

 

 

4.4 Introductions or Transfer of Live Shellfish 
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4.16 Spat Collection 
 

DEFINITION:  the collection of bivalve molluscan spat (e.g. oysters, mussels, scallops) in which 
artificial substrates (collector or cultch) are placed in the water column for the attachment of spat 
as the pediveliger larvae settle on hard surfaces to become sessile juvenile molluscs. Mussel spat 
may also be collected by hand or with handheld tools in natural beds.  
 

OBJECTIVES: 

 To minimize the potential adverse effects of spat 
collection activities on the environment 

 To ensure the health of shellfish being introduced 
to the shellfish lease 

 
Although the majority of shellfish spat used in operations 
originates from a hatchery, there is still some that is 
collected naturally from the marine environment. In BC, 
there are two main locations where this takes place, 
Pendrell Sound and Pipestem Inlet. Spat collection times 
may vary due to its availability and weather conditions. 
Users of these resource areas must practice sustainable 
extraction methods to ensure the long term viability and 
growth of the natural stocks. 
 
GUIDELINES: 

 Spat collection will comply with the leaseholders Conditions of License 

 Waste material will be retrieved and disposed of following the guidelines laid out in Section 
4.12 

 Vessels and marine equipment will be operated following the guidelines laid out in Section 
4.9 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

4.5 Spat Collection 
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4.10 Marine/Shoreline Access 
 

DEFINITION: access points on land by which shellfish growers can access their leases and tenures 
on the foreshore. 
 

OBJECTIVES: 

 To maintain the legal rights of public and private 
access to navigable waters 

 To minimize the potential risk of conflict between 
shellfish farmers and property owners 

 To minimize the adverse environmental effects of 
shoreline and marine access for shellfish 
operation activities 

 
Shellfish operations require daily access to shoreline 
leases. Depending on the circumstance, there are times 
that alternate access points may be used to access or retrieve equipment or product. Growers must 
be aware to the sensitivities of neighbouring properties and their right to access water as well as 
maintaining the ecological integrity of the shoreline. 
 
GUIDELINES: 

 Where private property must be crossed to access the shoreline, prior approval will 
obtained from the upland property owner beforehand 

 Where public property is used to access the shoreline, shellfish growers will minimize 
disturbance to local traffic and other users of the public access entry point 

 Where available, existing water access points will be used for launching and accessing 
marine equipment and product 

 Water access will be constructed in such a manner as to not impede the upland owner’s access without upland owner’s consent and in a manner that minimizes disturbance and 
erosion to intertidal areas and shoreline 

 Ongoing communication with any upland owner should be maintained to develop a 
cooperative relationship 

 Water access will be constructed and utilized All applicable approvals will be obtained from 
the appropriate regulatory authority (eg DFO, Navigable Waters Protection Program, 
Transport Canada) 

 Marine and shoreline access will follow environmental management guidelines outlined in 
Section 4.6 

 Predator netting on intertidal areas must properly secured to prevent movement or 
dislodgement 

 

 

 

 

 

 

4.6 Marine/Shoreline Access 
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4.12 Ripairian Areas 
 

DEFINITION: is an area adjacent to a water body that links aquatic to terrestrial ecosystems and 
includes both existing and potential riparian vegetation and existing and potential adjacent upland 
vegetation. 
 
OBJECTIVES: 

 Protect conditions essential to the natural 
maintenance of ripairian areas 

 Maintain a good working relationship with 
upland owners 

 
Riparian areas are the areas bordering on streams, 
lakes, and wetlands that link water to land. The blend 
of streambed, water, trees, shrubs and grasses 
directly influences and provides fish habitat. 
Naturally vegetated riparian areas along rivers and 
streams are an important component of a larger 
ecosystem that supports healthy coastal and freshwater shellfish populations. As filter feeders, 
shellfish are particularly influenced by the quantity and quality of the nutrients contributed to the 
ecosystem by riparian areas.   
 
The constitutional responsibility for managing riparian areas lies primarily with the BC Ministry of 
Environment. The federal government does have a role, through the Fisheries Act, when 
development in a riparian area directly impacts on fish habitat. However, with this notable 
exception, the riparian environment is protected by provincial legislation and planning processes.  
 
In British Columbia, the Ministry of Forests, Lands and Natural Resource Operations administers 
aquatic Crown lands and provides for various commercial, industrial, conservational and 
recreational uses.  In doing so it respects the common law rights of waterfront property owners and 
recognizes the importance of public access to and passage along the foreshore. Owners of 
waterfront property enjoy certain riparian rights including access to and from navigable water, 
protection of the property from erosion, and ownership of accretion once it takes on upland 
characteristics. 
  
GUIDELINES: 

 Be mindful of ripairian area health and practice good stewardship to maintain its integrity 

 Work with neighbours to minimize potential future problems through communication and 
public notices 

 

 

 

 

 

 

4.7 Ripairian Areas 
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DEFINITION: includes the mechanical operation of all land based vehicles including ATVs, trucks 
and mechanical harvesters. 
 

OBJECTIVE: 

 To minimize potential adverse environmental effects of vehicle operation in 
environmentally sensitive areas 

 To reduce potential conflict with other resource users 
 
Shellfish aquaculture operations require the use of vehicles for the safe and efficient handling of 
shellfish products, employees, equipment and shellfish stock over intertidal areas and sometimes 
also harvesting. Growers must be aware of the ecological integrity of the shoreline areas in which 
their conduct their business.  
 
GUIDELINES: 

 Minimize use of vehicles on the beach whenever possible 

 Restrict route selection in intertidal areas to hard surfaces along the upper intertidal zone 

 Cross the shore at a designated place every crossing and not at multiple points to minimize 
foreshore disturbance 

 Where possible, existing beach/water access points should be used 

 Vehicles will be operated in a safe and professional manner 

 Where appropriate and practically possible, pumps, aerators and other noise generating 
devises should be equipped with a sound dampening cover 

 Vehicles will be maintained to minimize noise levels, exhaust emissions and petroleum 
leakage as laid out in the Conditions of License 

 Upland owner’s consent will be obtained prior to travelling on their property(where 
required) to access the shoreline 

 Where work is required to be conducted at night in areas close to human occupation, 
reasonable efforts will be made to reduce noise levels and direct lights away from nearby 
residences 

 Servicing of equipment will be conducted in designated areas and not in a buffer zone of a 
wetland, marsh or watercourse or environmentally sensitive areas 

 The use of chemicals, fuels and lubricants will follow environmental management 
guidelines provided in section 4.15 

 Prepare a contingency plan for addressing vehicle breakdowns in the intertidal zone 

 Vehicles operated on roads and highways must comply will all licensing and operating 
regulations 

 Vehicles operated off road and along intertidal areas must not damage sensitive fish or 
wildlife habitat 

 Vehicles and their contents shall be appropriately constructed, maintained to prevent the 
discharge of fuels, oils, and lubricants onto beaches or into the ocean and be free of hydro 
carbon leaks (COL 10.8a) 

 
 
 
 

4.8 Land-Based Vehicle Operation 
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4.17 Vessels and Marine Equipment 

 
DEFINITION: includes all vessels used on the water on the gear and equipment they store 
aboard. 
 
OBJECTIVES: 

 Maintain vessels and marine equipment 

 Minimize conflicts with other marine resource users 

 Minimize potential adverse environmental effects of 
using vessels and marine equipment on the 
environment 

 
Skiffs, marine vessels, and work rafts are used in shellfish 
aquaculture operations to transport people, equipment and 
product to and from growing sites. By following several 
guidelines operators can ensure their impact on the marine 
environment and other marine resource users is minimized. 
 
Most suspension (floating) aquaculture structures require 
approval pursuant to section 5(1) of the NWPA as they have the 
potential to significantly interfere with navigation. 
 
Styrofoam used in floatation devices is an area that growers need 
to address. Degraded or derelict styrofoam can become an environmental concern and growers 
must stay vigilant in both its ongoing inspection and maintenance and upgrades when necessary. 
 
GUIDELINES: 

 Ensure vessels and marine equipment are properly inspected and maintained on a regular 
basis 

 Respect other marine users by operating vessels and marine equipment in a non-disturbing 
way whenever possible 

 Operators will have necessary permitting to operate vessels (eg. SVOP) 

 Spill kits will be readily available on all vessels and mechanized equipment in case off 
spillages 

 Operators will reduce vessel speed to minimize effect on foreshore area and other marine 
users 

 Vessels will be equipped with safety equipment as outlined in the Small Vessel Regulations 
of the Canada Shipping Act 

 Styrofoam used in floatation must be securely wrapped in an acceptable containment 
material (ie. UV stable plastic wrapping or urethane coating (COL 10.16) 

 Predator netting must be in an appropriate size and material (COL 9.5a). Mesh size and 
design must minimize injury to humans and wildlife and remain tightly secured 

 Predator netting must be maintained and in good repair (COL 9.5b) 
 

 

4.9 Vessels and Marine Equipment 
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4.6 Harvesting 
 

DEFINITION: the time when shellfish are collected from their grow outs for processing and 
distribution. 
 

OBJECTIVES:  

 To minimize environmental impacts of routine 
harvesting operations 
 

Farmed shellfish are regularly harvested for processing and sale 
using a variety of techniques. Harvesting may occur any time of 
the day depending on the tides, weather and the method used to 
grow-out the product. Harvesting shellfish includes the 
collection of the shellfish from the growing area and transport to 
the shore.  There is a benefit to farmers who ensure there are no 
disturbances or detrimental impacts to either the benthic area or 
shore when harvesting which will result in a properly 
maintained area in which to grow the animals. The primary 
concern for shellfish farmers is to ensure that the product they 
are harvesting is safe for public consumption. Most shellfish 
farmers have quality standards and control measures in place 
that ensures their products meet or exceed the minimum 
standards established through regulations. 
 
Most farmers today participated in their own water quality monitoring programs to ensure the 
safety of the product they are harvesting and that the water is continually monitored and assessed. 
During harvesting, growers should be additionally aware of their presence in relation to other 
marine resource users. Farmers need to be sensitive to the reasonable concerns of observers to 
reduce potential conflicts over issues such as noise, odour, light, hours of operation, waste 
management and aesthetics. 
 
GUIDELINES: 

 Harvesting will only occur within the growers tenure area except for the transportation of 
the product to shore 

 Harvesting procedures will follow the guidelines under the CSSP program  

 Ensure harvesting equipment is well maintained and regularly inspected 

 Incidental catch must be disposed of in an area outside the tenure boundary 

 Minimize the effects of noise and light when harvesting at night time 

 Non-biodegradable refuse shall be properly collected from the site and disposed of at a 
landfill or off-site disposal  

 Ensure bio-fouling and shell debris is disposed of in a way that prevents build up on the 
seabed 

 Site maintenance should follow the guidelines laid out in Section 4.14 

 Marine and shoreline access should follow the guidelines laid out in Section 4.6 

 Ensure that all shellfish harvested have waterproof tags with the harvester’s name, species 
harvested, DFO sub-area number, date of harvest and aquaculture license number on it 

 No container of shellfish shall remain untagged during transport to market sale (COL 11.1) 

 Harvesting will be prohibited during certain sensitive times to other species. Ie. herring 
spawn so as not to disrupt the natural cycle of those species 

4.10 Harvesting 
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 The license holder shall immediately place all shellfish that are removed from their growing 
area or structure for transport to market sale in containers that have a visible waterproof tag identifying the Harvester’s Name, Species, DFO Subarea, Land File or Parcel 
Identification Number, Date of Harvest, and Aquaculture License Number. (COL 11.1(i)) 
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4.2 Biofoul Control 
 

DEFINITION: is the unwanted accumulation of microorganisms, plants, algae, or animals on 
shellfish aquaculture equipment, vessels and product. 
 

OBJECTIVE: 

 To utilize optimal aquaculture practices to maximize 
productivity while protecting the ecosystem 

 
A beneficial environmental impact of coastal shellfish 
operations is the creation of new ecosystems around their site 
that support an array of marine and plant life. The increased 
abundance of fish and marine birds around shellfish sites is a 
direct response to this created habitat and newly available 
food source.  
 
During the course of farming operations, naturally occurring 
biofouling including: mussels, barnacles, marine plants and 
other marine invertebrate animals can collect on cultured 
shellfish and associated equipment. The types and frequency 
of naturally occurring biofouling varies considerable 
depending on numerous factors including: location of the site, 
type and location of the crops and equipment, depth, seasonality, flow and temperature. 
 
It is normal farm practice to wash shellfish on-site at the time of harvest to ensure that product is 
delivered to the processing plant in a clean and sanitary manner. Ongoing maintenance of crops and 
equipment will often necessitate on-site washing to control biofouling and prevent it from 
adversely affecting growth and efficient production. 
 
DFO Conditions of License demand that removal of biofouling and shell debris be disposed of in the 
licensed area in such a way as to prevent build-up on the seabed and that non-biological refuse be 
taken to a landfill or off-site disposal station. 
 
GUIDELINES: 

 Whenever possible, clean gear on shore and dispose of fouling materials in an appropriate 
manner, removing them from the ecosystem 

 If on-shore cleaning is not possible or highly impractical, use methods that will not 
adversely affect the ecosystem 

 Minimize the potential for over settlement of non-targeted species at the beginning by 
selecting sites and culture methods which avoid areas known to attract fouling in high 
densities and employ good aquaculture practices 

 Utilize natural proactive measures such as the polyculture of sea urchins and sea cucumbers 
to reduce fouling impact 

 Washing of lightly fouled equipment or nets on-site be conducted only under conditions 
that maximize dispersal of the dislodged materials away from the site and neighbouring 
sites 

 Removal of biofouling organisms should be achieved through environmentally friendly 
methods, eg. Changing of gear, cleaning of gear, removal of biofouling organisms to control 
biofouling in a manner that does not lead to accumulation and alteration of the benthos in 

4.11 Biofoul Control 
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such a way as to affect natural fauna. Air drying is recommended as the most benign 
method. 

 Biofouling and shell debris will be disposed of in such a way as to minimize accumulations 
on the seabed with non-biological refuse taken to landfill or off-site disposal (COL 10.18) 
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4.18 Waste Management 

DEFINITION: The collection, transportation, and disposal of garbage, sewage, and other waste 
products. Waste management encompasses management of all processes and resources for proper 
handling of waste materials, from maintenance of waste from vehicle and vessel operations to 
compliance with health codes and environmental regulations. 
 
OBJECTIVES: 

 To minimize shellfish operation waste from entering the environment 

 To properly dispose of shellfish aquaculture waste 

 To ensure equipment is properly maintained to reduce chances of waste emanating from 
shellfish aquaculture operations 

  
Shellfish growers rely on many materials and equipment to successfully operate their farms. 
Greater consideration must be given to all the materials used in the production of culture shellfish 
to minimize operational debris from entering the water system. Netting, stakes, bags, lines and 
floats used in the normal operation of a shellfish aquaculture operation may be introduced into the 
environment and become derelict through mismanagement or the disruptive effects of adverse sea 
or weather conditions. 
 
The aquaculture industry has expressed concern that other activities, such as bottom drag fisheries, 
or recreational marine users are not subject to the same level of environmental review and 
enforcement, despite the potential for impacts on fish conservation and habitat that may result 
from these activities. Quite apart from imposing costs on aquaculturists that are not imposed on 
other users of the aquatic environment, the exemption of some sectors from environmental review 
may compromise the overall effectiveness of environmental management and protection measures. 
It also leaves the aquaculture sector open to impacts from other activities. For example, increased 
sewage discharge from recreational boating activities or from expanding coastal housing 
development may result in the closure of aquaculture sites and introduce increased costs for 
monitoring programs not to mention hurt the social acceptance shellfish aquaculture has built over 
many decades. 
 
Shellfish license holders with floating living accommodation within the licensed area are subject  
to the standard Prohibition Order that prohibits bivalve shellfish harvest within 125m of the  
floating living accommodation, unless the harvest is for seed and is authorized by a license issued 
under the Management of Contaminated Fisheries Regulations (see Appendix 4). 
 

GUIDELINES: 

 Practice the three R’s of waste reduction, reuse, recycle and recover 

 Ensure the proper securing of trays, floats, buoys and other equipment that have the 
potential to become dislodged from adverse sea or weather conditions with durable tie 
downs that are regularly inspected 

 Practice regular monitoring of equipment to ensure securing methods are sound and in 
good repair 

 Regularly inspect the farm, seabed when possible and adjacent shoreline areas regularly to 
retrieve aquaculture operation originated debris and dispose and recycle properly 

 Promote the collection and disposal of all marine user wastes in a proper and timely 
manner 

4.12 Waste Management 
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 Growers must comply with waste management regulations laid out in Waste Disposal in Part 2 section 6 of BC’s Environmental Management Act(see Appendix 3) 

 Growers must comply with Fisheries Act Section 36, Disposal of Delirious Substances 

 Vessels and floating structures must have a waste receptacle on-site for human waste that 
must be disposed of on land at an appropriate site 

 Follow a zero-discharge management plan when harvesting seed from a prohibited area 
(COL 1.1, d, iii) 

 Take part in annual shoreline cleanups whenever possible 
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4.11 Predator Control 
 

 

DEFINITION: is a program in a management plan designed to minimize stock loss from marine 
predators. 
 

OBJECTIVES:  

 To minimize adverse environmental effects of shellfish 
practices on sea life and wildlife 

 To minimize impact of predator effects on shellfish crops 
 
Shellfish farming occurs in an environment that supports a large 
diversity of marine life. Farmers recognize that the health and 
safety of these animals is necessary to preserve the biodiversity of 
the area as well as indicate a healthy local ecosystem. Most 
naturally occurring plants and animals have no negative impact 
on shellfish farming operations. A few select species (starfish, 
Japanese drills, moon snails, crustaceans, marine mammals and 
some birds) however can cause significant damage to shellfish 
crops depending on their frequency and the type of shellfish being 
cultured.  
 
Farmers have a stake in taking reasonable steps to reduce the 
destruction of their crops by predators and pests. In many cases, 
the proper design, construction and management of farm operations will reduce the need for 
significant efforts to remediate predator control issues. 
 
There is large number of predators that can cause damage to shellfish crops throughout BC. For 
shellfish in bags, trays or under netting, the mesh material is usually quite effective in defending the 
shellfish from larger predators. However, some predators are small enough to get into the gear and 
grow with the shellfish crop. In the case of clams, some crabs and other gastropods can cause 
damage despite the presence of the netting. 
 
It is important to note that some shellfish predators are protected or endangered species. In these 
cases, it is recommended not only that farmers work with DFO staff on a control strategy that best 
suits them and the goal they are trying to achieve but comply with provincial/federal 
protected/endangered species legislation. 
 
GUIDELINES: 

 Use predator netting when only absolutely necessary to protect shellfish stocks and only 
within licensed area (COL 9.4) 

 Check grow-out gear and equipment for predators, especially in the seasons they are known 
to be more prevalent 

 Remove predators in a non-lethal method as much as possible 

 The license holder is prohibited from using acoustical deterrents for marine mammals (COL 
9.3) 

 Work with authorities on a predator control strategy for protected species that are 
damaging your crops 

 The license holder shall report immediately upon discovery any marine mammal  

4.13 Predator Control 
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accidental drowning mortality to the Department’s Observe, Record and Report  
(ORR) fax line at 1-604-607-4156 or call 1-800-465-4336 

 Recommend practices include washing of lightly fouled equipment or nets on-site be 
conducted only under conditions that maximize dispersal of the dislodged materials away 
from the site and neighbouring sites 

 Removal of biofouling organisms should be achieved through environmentally friendly 
methods, eg. Changing of gear, cleaning of gear, removal of biofouling organisms to control 
biofouling in a manner that does not allow for its accumulation to alter the benthos in such 
a way as to affect natural fauna 

 The license holder shall ensure that, when predator exclusion devices are approved in a 
shellfish site management plan: 
(a) predator exclusion devices are constructed of an acceptable material and of acceptable 
size to minimize entrapment and potential injury to fish species or wildlife; and  
(b) predator exclusion devices are maintained, inspected and repaired on a regular basis. 
(COL 9.5) 

 Wherever practically possible, and where animals do not pose a risk to the aquaculture 
facilities, they must be accommodated and be granted freedom of movement and existence 

 Fish or fish habitat shall not be destroyed 

 Migratory birds and their nests may not be killed, captured, injured or destroyed 

 Pest control products shall only be used and handled as authorized 

 Animals identified as Species at Risk and their habitats are specifically protected 

 Should a Marine Mammal be observed entangled but not dead, the license holder  
shall, upon discovery, make all reasonable attempts to free the animal without  
harm and report to the Department’s Observe, Record and Report (ORR) fax line  
at 1-604-607-4156 or call 1-800-465-4336 
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4.13 Site Maintenance 
 

 

DEFINITION: The act of providing basic and necessary support for the aquaculture site to ensure a 
safe and productive farm operation. 
 

OBJECTIVES: 

 To minimize the adverse environmental 
effects of routine shellfish site 
maintenance activities 

 To ensure navigational safety 

 To minimize potential to lose 
equipment 

 To ensure employee safety  
 
Shellfish farm infrastructure is routinely 
exposed to environmental stresses such as 
strong currents and weather events which will 
occasionally require repairs or replacement. 
Diligence in ensuring the integrity and security of farm equipment is essential to cut costs, alleviate 
neighbor concern and minimize the possibility of losing equipment in the environment. 
 
GUIDELINES: 

 When site and related gear are installed in the water for the first time and marked as per 
the Marking Site plan, shellfish growers must contact the Navigable Waters Protection 
Program of Transport Canada at (604) 775-8867 

 Equipment, gear and site will be regularly monitored 

 Gear with be appropriately marked to be able to identify owner 

 Farmer should keep the lease and adjacent areas clean of farm related debris 

 Equipment, gear and site will be inspected after a storm event to assess the need for repairs 
or replacement 

 Anchors and gear that have moved outside of lease boundaries will be repositioned within 
the boundaries as soon as feasibly possible 

 Damaged equipment and gear will be repaired or replaced in a timely manner 

 Unusable or damaged gear will either be disposed of or recycled 

 Equipment or gear not in use should  be removed from public access areas 

 Any broken or shifted lines noted on other aquaculture sites will be reported to the affected 
leaseholder as soon as possible 

 Maintenance and repositioning of equipment and anchors will be conducted in a manner 
that minimizes disturbance to the benthos 

 Waste material will be retrieved and disposed of following the environmental management 
guidelines provide in Section 4.12 

 

 

 

 

 

 

4.14 Site Maintenance 
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DEFINITION: are substances required and used for the successful operation of a shellfish 
aquaculture operation. 
 

OBJECTIVE: 

 To prohibit the release and resulting environmental 
effects of chemicals, fuels and lubricants on the marine 
environment during normal use and handling 

 To prevent the potential for chemicals, fuels and/or 
lubricant spills 

 
The use of chemicals, fuels and lubricants are a daily practice for 
the successful operation of a shellfish farm. Appropriate use, 
handling, storage and disposal of these materials will minimize 
the risk of entry to and effects on the environment and help 
preserve water integrity. The Workplace Hazardous Materials Information System (WHMIS) is 
Canada's national hazard communication standard. The key elements of the system are cautionary 
labeling of containers of WHMIS "controlled products", the provision of material safety data sheets 
(MSDSs) and worker education and training programs. 
  
GUIDELINES: 

 Caution to be taken during all routine operations to prevent careless or accidental spillage 
of chemicals 

 Biodegradable products should be used wherever possible (eg. Vegetable oil) for hydraulic 
fluid 

 Every precaution will be taken to prevent direct or indirect contact of chemicals and 
compounds with the marine environment including proper containment and secondary 
catchment 

 Fuel, oil and chemicals should be stored in container approved for use and in such a manner 
as to avoid contamination of product 

 All chemicals, fuels and lubricants should be labeled in accordance with Workplace 
Hazardous Materials Information System (WHMIS) requirements and stored in a designated 
area in an appropriate manner to prevent and/or contain any spilled or leaked materials 

 Personnel with be trained in the proper use, handling and storage of chemicals, fuels and 
lubricants 

 Chemicals, fuels and lubricants should be used in accordance with WHMIS guidelines and 
any special label instructions. Material Safety Data Sheets will be provided and properly 
stored for every hazardous material that could be used on the aquaculture operation 

 In event of a spill, contingency plans outlined in Section 4.17 should be followed 

 Maintain only the minimum amount of fuels and lubricants necessary for on-site operations 

 When possible, use non-toxic, biodegrable or other environmentally friendly products 

 Fuels and other hazardous material should be removed from vessels when not in use for 
extended periods of time 

 Every vessel and tenure area where work occurs should have an up-to-date spill kit for 

emergencies which include absorbent pads, heavy plastic disposal bags or pail with lid and 

gloves (COL 10.8b) 

 

4.15 Chemicals, Fuels and Lubricants 
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DEFINITION: the plans and reaction to any unplanned discharge of substances into the 
environment.  
 

OBJECTIVES: 

 To maintain ecological integrity and protect stock and facilities 

 Safeguard employees, adjacent stakeholders and upland owners 

 Prevent infrastructure breakup and potential hazards to navigation 
 
A variety of fuels, oils, lubricants and other chemicals are used in the normal operation of a shellfish 
aquaculture operation from vessel operation to other land based farm equipment. All precautions 
should be taken when storing and handling these substances. Any spills or leak should be 
immediately addressed and properly disposed of. 
 
GUIDELINES: 

 Chemicals, oils and lubricants should be properly labeled using WHMIS protocol 

 Employees should be trained in the WHMIS program, understand the worksheets 
and the substances they work with 

 Fuels, chemicals, oils and lubricants should be properly sealed in leak-proof 
containers 

 Every vessel and tenure area where work occurs should have an up-to-date spill kit 
for emergencies which include absorbent pads, heavy plastic disposal bags or pail 
with lid and gloves (COL 10.8b) 

 The phone number to the BC Environmental Emergency Program (1.800.663.3456) 
should be prominently displayed on all work vessels see Appendix 1 for reporting 

details 

 Growers responsible for the spill will be responsible to clean it up immediately 

 Maintain equipment properly and regularly to ensure there are no leaks or 
drippings and if any are found repair the problem immediately (COL 10.8a) 
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DEFINITION: Aquatic Invasive Species (AIS) are aquatic and terrestrial organisms and plants that 
have been introduced into new ecosystems throughout Canada and the world and are both harming 
the natural resources in these ecosystems and threatening the human use of these resources. 
 

OBJECTIVES: 

 To minimize spread of AIS in British Columbia 

 To minimize environmental damage caused by the introduction of AIS 

 To conduct operations that while maximize productivity, limit exposure of AIS in the 
ecosystem 

 
The presence of AIS is one of the most pervasive and potentially irreversible impacts on marine 
ecosystems and can be a serious threat to the livelihood of a shellfish operator. Four particular 
Ascidians (Tunicates) and one species of crab (the European green crab) are of concern in BC. 
Aquatic Invasive Plants (AIP) also pose a serious threat to shellfish husbandry. AIP can degrade 
water quality, including lowering levels of dissolved oxygen in water that can lead to shellfish 
mortality; displace both native plant beds and the marine life inhabiting them; increase boat repair 
and maintenance costs and foul lines. It’s of significant importance that shellfish growers remain 
vigilant and responsive to any perceived threat of AIS on their tenures. 
 
GUIDELINES: 

 To remove solitary tunicates from culture gear. Throw in a bucket for disposal on land (at a 
landfill) or let dry out of the water and disinfect equipment on land to complete infestation 

 Remove colonial tunicates manually and place in garbage receptacle or let dry out of the 
water. If you must pressure wash colonial tunicates off equipment, only do so on land (not 
on the farm) and make sure the outflow does not go into the sea, as these colonies can re-
grow from small fragments. Completely dry culture gear before placing it back in the water 
or moving it between sites 

 Report European green crab sightings to 1-888-356-7525 or AISPACIFIC@pac.dfo-
mpo.gc.ca. West coast harvesters should take special care to thoroughly examine and rinse 
harvested shellfish prior to leaving the harvest area 

 Refer to Appendix 2 at the end of this document for a list of AIP of concern to shellfish 
farmers 
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DEFINTION: the potential encounters with wildlife while operating a shellfish aquaculture 
operation in the environment. 
 
OBJECTIVES: 

 To minimize adverse environmental effects on the naturally present wildlife 

 To ensure farmer safety 
 

Many shellfish farms are located in remote, coastal areas that are also home to a wide variety of 
aquatic and terrestrial animals. Farmers should always be aware of their surroundings and 
understand that BC is full of wildlife that for the most part, has no interest in shellfish farming 
operations. Regardless, there are steps that can be taken to minimize wildlife encounters and 
ensure the safety of both personnel and animals in the wild. 
 
GUIDELINES: 

 Minimize the potential for an animal encounter by ensuring garbage and food scraps are 
properly disposed of in waste receptacles and food areas kept clean 

 Reasonable action will be taken to reduce the chance of injury or disruption to naturally 
occurring wildlife 
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5.1 Provincial Acts & Regulations 
 

Agricultural Land Commission Act 

This act provides the legislative framework for the preservation of land resources useful to the 
farming industry and consistent with the needs of the community. In establishing this act, 
agricultural land within ALR is preserved and provided some protections. 
 
Assessment Act 

Provides a Crown Corporation with the authority to assess aquaculture tenures, equipment and real 
assets for taxation purposes. 
 
Environmental and Land Use Act 

This act establishes the Environment and Land Use Committee with objectives of increasing 
environmental awareness, monitoring land use and resource development decisions, holding public 
enquiries, establishing protected areas and making recommendations to cabinet about 
environmental issues. 
 
Environmental Management Act 

This act provides authority for the Ministry of Environment to manage, protect and enhance the 
environment. Some responsibilities include: developing environmental policies and standards, 
preparing environmental plans for water resource management, fisheries and aquatic life 
management, requiring and regulating environmental assessments and enforcing the act. 
 
Fisheries Act 

Until 2010, the B.C. Fisheries Act regulated aquaculture operations through a system of licenses. 
However, as a result of a court challenge brought by marine biologist, the provincial government 
turned over the shellfish aquaculture file to the federal government as well.  
 
Fish Protection Act 

The Act protects fish and fish habitat by prohibiting bank-to-bank dams on 17 protected rivers; and authorizing  designation  of “sensitive streams” for fish sustainability;  provincial directives for 
streamside protection and reduction in water use during periods of drought (temporary) or in 
accordance with a water management plan. 
 
Island Trust Act 

This act provides for the zoning of land for activities (including aquaculture operations) up to one 
kilometer off-shore of major and minor islands contained within the Trust area. The object of the 
trust is to preserve and protect the trust area and its unique amenities and environment for the 
benefit of the residents of the trust area and of British Columbia generally, in cooperation with 
municipalities, regional districts, improvement districts, other persons and organizations and the 
government of British Columbia. 
 
Land Act 

This act provides for the disposition, management and administration of Crown land in the 
province as well as the surveying of Crown Land. Authority is established to determine whether a 
disposition of Crown Land is in the public interest to designate particular uses or prohibitions, to 
issue licenses of occupation or leases and to establish fees, rents and conditions of use of Crown 
Lands. This act is the primary article of legislation that is used by the government to convey land to 

5.1 Provincial Acts & Regulations 
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the public for community, industrial and business use and is managed by the Ministry of Forest, 
Lands and Natural Resource Operations. 
 
Land Title Act 

Gives authority to approving officers to assess impacts of new subdivisions on farmland (including 
shellfish tenures) when they consider applications. Before subdivision approval is granted, 
adequate buffering or separation of the subdivision may be required to ensure there is no 
unreasonable interference with existing farm operations on adjoining or reasonably adjacent 
properties. 
 
Motor Vehicle Act 

This act provides the legislative framework to enable municipal governments, regional districts and 
improvement districts (each up to one kilometer offshore) to operate. It includes regulations 
describing boundaries, elections, assessment and collection of taxes and administration. Specific 
regulations pertaining to farming include: community planning, zoning, nuisance regulations, water 
use and protected farm areas. 
 
Municipal Act 

Provides zoning of land for activities (including aquaculture and processing facilities) within 
municipal boundaries, or within management areas of Regional Districts up to one kilometer 
offshore. 
 
Offense Act 

Prescribes penalties, both monetary and penal, for infractions of BC Statutes. 
 
Public Health Act 

Regulates the entire spectrum of British Columbia’s food industry, from production and 
manufacturing to retail and restaurants. The Act provides a solid regulatory framework for B.C.’s 
food safety legislation. It clarifies the legal responsibility of food establishment operators with 
respect to the safety of their products; grants inspection and enforcement powers to inspectors; 
and specifies offences and penalties for infractions. 
 
Transportation of Dangerous Goods Act 

This act establishes requirements for the safe transport and marking of goods deemed to be 
dangerous including flammable and combustible fluids and the vehicles which are used to transport 
them. 
 
Trespass Act 

This act outlines the rights and responsibilities of property owners, including leaseholders, and provides a definition of trespass and outlines trespasser’s obligations. Not all aspects of trespass 
are codified. Common Law also applies. 
 
Waste Management Act This act establishes the Ministry of Environment’s responsibilities for waste management in BC. 
Authority exists to prohibit waste discharge without permit, authorize storage, disposal, treatment, 
or discharge of waste and regulate or delegate authority to other bodies. Regulations pertaining to 
aquaculture include sewage control, petroleum storage, chemical waste control and spill reporting. 
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Water Act 

The Act provides for the allocation and management of surface water  by authorizing  issuance of  
water licenses and approvals, creation of reserves, development of water management plans, and 
establishment of water user communities.  In a planning area, ground water development may be 
regulated by requiring drilling authorizations. The Act also sets out protective measures for wells 
and groundwater, and identifies offences and penalties. 
 
Wildlife Act This act provides for the regulation of hunting and angling and the management of BC’s fish and 
wildlife resources. This act authorizes the administration of land for the purpose of wildlife 
management and protection, protection of critical wildlife areas, protection of endangered species 
and enforcement. 
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5.2 Federal Acts & Regulations 
 
Criminal Code  

Provides penalties for theft of shellfish and other property of interest to an aquaculturist. 
 
Customs Act  

This Act governs the importation and exportation of goods in and out of Canada. The Act also 
regulates the transportation, movement and storage of goods. A certificate of origin is required for 
all goods being imported into and out of the USA and other foreign destinations. This Act provides 
for the appointment of inspectors and outlines their powers. 
 
Environmental Assessment Act  

The purpose of Canadian Environmental Assessment Act 2012 is to protect components of the 
environment that are within federal legislative authority from significant adverse environmental 
effects caused by a designated project. 
  
Fish Inspection Act  

This Act provides for the inspection of vessels, vehicles, processing plants and product destined for 
market nationally or internationally. It includes action where fish products pose a danger to public 
health and safety, are of unacceptable quality, or are fraudulently or incorrectly marketed. This Act 
is managed by the Canadian Food Inspection Agency (CFIA) and also includes Hazard Analysis 
Critical Control Point (HACCP) management. 
 
Fisheries Act   

The Fisheries Act is federal established to manage and protect Canada's fisheries resources. It 
applies to all fishing zones, territorial seas and inland waters of Canada and is binding to federal, 
provincial and territorial governments. As federal legislation, the Fisheries Act supersedes 
provincial legislation when the two conflict. 
 
Fisheries Development Act  

An Act to provide for the development of the commercial fisheries of Canada through aquaculture 
and fishery resource research and development. 
 
Food and Drugs Act  

This Act regulates the safe management of food, drugs and cosmetics. All food must be safe and fit 
for human consumption from all perspectives including production, processing, packaging and 
storage. 
 
Health of Animals Act  

An Act respecting diseases and toxic substances that may affect animals or that may be transmitted 
by animals to persons, and respecting the protection of animals. 
 
Migratory Birds Convention Act   

Environment Canada is responsible for implementing the Migratory Birds Convention Act, which 
provides for the protection of migratory birds through the Migratory Birds Regulations and the 
Migratory Birds Sanctuary Regulations. This Act and its complementary Regulations ensure the 
conservation of migratory bird populations by regulating potentially harmful human activities. 
 
 

5.2 Federal Acts & Regulations 
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Navigable Waters Protection Act (NWPA)  

At the time of the writing, this Act is scheduled to be changed and renamed the Navigable Waters 
Act by the Canadian Government. Detailed changes to the Act are wrapped in Bill C-45. The current 
Act provides terms and conditions for the protection of navigable waters. Approval under the Act is 
required for all work located below the high water mark in any navigable water which constitutes a 
significant interference with navigation. Currently, if a craft is able to pass over a body of water, the 
body of water would be considered navigable. The craft could be as large as a steamship or as small 
as a canoe or a raft. Most of the time, aquaculture projects are located in navigable waters. 
 
Pest Control Products Act  

An Act to protect human health and safety and the environment by regulating products used for the 
control of pests. Control products must be used, handled and stored in an authorized manner. 
 
Species at Risk Act  

An act respecting the protection of wildlife species at risk in Canada which covers birds, fish 
(including shellfish), mammals, insects, amphibians and reptiles. The act prohibits the killing, 
harming, harassing, capturing or taking of species officially listed as threatened, endangered or 
extirpated, and the destruction of their resources including critical habitats. 
 
Shipping Act  

An Act respecting shipping and navigation and to amend the Shipping Conferences Exemption Act. 
At the time of this writing,  an Act to amend the Canada Shipping Act, the Canada Shipping Act, 
2001, the Canada National Marine Conservation Areas Act and the Oceans Act 
 
Transportation of Dangerous Goods Act 

This act regulates the transportation of all dangerous goods in Canada including by rail, road, air 
and water. All dangerous goods, including gasses, flammable and combustible fluids and any other 
substances deemed to be dangerous to humans or the environment must be handled in compliance 
with all applicable regulations including marking, handling, transportation and storage. 
 
Wildlife Act  

This act promotes wildlife policies and programs, public cooperation in wildlife conservation and 
interpretation, wildlife research, conservation and investigation as they relate to wildlife and their 
habitat. This act allows for the establishment of protected marine areas in any water body in 
Canada. 
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7.1 Key Contact Information 
 
The following is a guide to contact information for regulatory and emergency agencies for the 
British Columbia shellfish aquaculture industry. 
 

Provincial Contacts Phone Web/E-Mail 

Environmental 
Emergency Program 

1-800-663-3456 EEmergen@Victoria1.gov.bc.ca 

Harbour Authority 
Association of BC 

1-855-422-2260 contact@haa.bc.ca 

Ministry of Agriculture 1. 888.356.0358 http://www.al.gov.bc.ca/fisheries/ 

Ministry of Forests, 
Lands and Natural 
Resource Operations 

1-877-855-3222 
(Front Counter 
BC) 

http://www.for.gov.bc.ca/land_tenures/tenure_pr
ograms/programs/aquaculture/index.html 

Work Safe BC (WHMIS) 1.888.621.7233 http://www2.worksafebc.com/topics/whmis/Res
ources.asp 

 

Federal Contacts Phone Web/E-Mail 

Canadian Coast Guard 1.613.993.0999 http://www.ccg-gcc.gc.ca/eng/CCG/Pacific 

Canadian Coast Guard 
Report a Maritime SAR 

Incident 

1-800-567-5111 
(24 hour) 

http://www.ccg-
gcc.gc.ca/eng/CCG/SAR_Rescue_Centre_Contact_I
nformation 

Canadian Coast Guard 
Spill Reporting 

1.800.889.8852 http://www.ccg-gcc.gc.ca/e0003876 

Canadian Environmental 
Assessment Agency 

1.866.582.1884 http://www.ceaa-acee.gc.ca/default.asp?lang=En 

Canadian Food 
Inspection Agency 

1.800.442.2342 http://www.inspection.gc.ca/eng/129796459944
3/1297965645317 

Canadian Shellfish 
Sanitation Program 

1.866.431.3474 http://www.inspection.gc.ca/food/fish-and-
seafood/shellfish-
sanitation/eng/1299826806807/129982691274
5 

Environment Canada 1.800.668.6767 http://www.ec.gc.ca/eau-
water/default.asp?lang=En&n=8456A142-1 

Environmental and 
Workplace Health 

1-866-225-0709 http://www.hc-sc.gc.ca/ewh-semt/index-eng.php 
Info@hc-sc.gc.ca 

Health Canada 1-866-225-0709 http://www.hc-sc.gc.ca/index-eng.php 
 

Department of Fisheries 
and Oceans 

 http://www.pac.dfo-
mpo.gc.ca/aquaculture/index-eng.htm 
aquaculture.licensing@dfo-mpo.gc.ca 

Navigable Waters 
Requirements 

604.775.8867 pacnwp-penpac@tc.gc.ca 

   

Transport Canada 
Marine Safety and 
Security 

1.855.859.3123 http://www.tc.gc.ca/eng/menu.htm 
marinesafety-securitemaritime@tc.gc.ca 

7.1 Key Contact Information 
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Industry Associations Phone Web/E-Mail 

Aboriginal Aquaculture 
Association 

250.286.9939 http://www.aboriginalaquaculture.com 
info@aboriginalaquaculture.com 

BC Shellfish Growers 
Association 

250.890.7561 www.bcsga.ca 
roberta@bcsga.ca 
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7.1 Definition of Terms 
 
 
Anchor: means a device used to secure an in-water structure by means of securing it to the 
substrate. 
 
Aquaculture: the controlled cultivation and harvest of aquatic animals and plants. 
 
Aquaculturist: is a company or individual with permission via federal or provincial lease and/or 
license to culture specific aquatic organisms on a lease site or private property. 
 

Aquatic species: a wildlife species that is a fish, as defined in section 2 of the Fisheries Act, or a 
marine plant, as defined in section 47 of that Act. 
 
Aquatic Invasive Species: fish, animal, and plant species that have been introduced into a new 
aquatic ecosystem and are having harmful consequences for the natural resources in the native 
aquatic ecosystem and/or the human use of the resource. Aquatic organisms - This includes all 
organisms (finfish, molluscs, crustaceans, echinoderms, and other invertebrates and their life 
stages) defined as "Fish" in the Fisheries Act, as well as marine and fresh water plants. 
 
BC Shellfish Growers Association (BCSGA): is an industry association representing shellfish 
growers in BC since 1960. 
 
Benthic: means on or in the seabed. 
 
Biofouling: means the organisms that attach and/or live on nets and other structures  
(excluding herring spawn). 
 
Bottom culture: bottom culture in the intertidal zone consists of two distinct activities. Marine 
plants or shellfish are managed under provisions of a lease. Or, marine plants or shellfish are 
managed without a lease, and a fishing license is required for harvesting. 
 
By-catch: refers to a part of a harvest taken in addition to the animals deliberately placed on the 
lease (e.g., for an oyster lease, wild oysters that were on the lease at the time the lease was 
approved, or ones that have since settled on the lease; for finfish cages, wild animals that may have 
entered the cages during the grow-out period; in both cases, the wild animals may be harvested 
with the aquaculturists crop). 
 
Critical Habitat:  means the habitat that is necessary for the survival or recovery of a listed wildlife 
species and that is identified as the species’ critical habitat in the recovery strategy or in an action 
plan for the species as defined in the Species at Risk Act. 

 

Canadian Shellfish Sanitation Program (CSSP):  is delivered jointly by DFO, Environment Canada 
and the Canadian Food Inspection Agency, and contains measures to ensure that bivalve shellfish 
(i.e., oysters, clams, scallops and mussels) are safe for human consumption. Under this program, 
Conditional Management Plans are developed to allow shellfish harvesting in areas that may be 
periodically at risk for poor water quality. These plans clearly set out the circumstances which 
would trigger a temporary closure of the area to shellfish harvesting. 
 

7.1 Definition of Terms 
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Conditions of License: the conditions under which BC shellfish growers must conduct their 
operations to remain within compliance with DFO regulations. 
 

Depuration: means the process of using a controlled, aquatic environment to reduce the level of 
bacteria and viruses in live shellfish. 
 
DFO management sub-area: means a subdivision of a management area within DFO Pacific Region 
Aquaculture Management. 
 
Effluent: means material flowing from a pipe or facility into a body of water. 
 
Equipment: means mechanized supplies such as vessels, vehicles, winches, etc. 
 
Endangered species: a wildlife species that is facing imminent extirpation or extinction. 
 
Facility: means the collective structures licensed and required for the purposes of aquaculture, 
including growing area, walkways, barges, floats and living accommodations plus associated lines 
and anchors. 
 
Fish habitat: spawning grounds and nursery, rearing, food supply and migration areas on which 
fish depend directly or indirectly in order to carry out their life processes. (Fisheries Act, sec. 34(l)). 
 
Foreshore area: means the area on shore immediately landward of the water’s edge, between low 
and high watermarks. 
 
Gear: means non-mechanized supplies such as rope, floats, buoys, trays, bags, etc. 
 
Habitat: (a) in respect of aquatic species, spawning grounds and nursery, rearing, food supply, 
migration and any other areas on which aquatic species depend directly or indirectly in order to 
carry out their life processes, or areas where aquatic species formerly occurred and have the 
potential to be reintroduced; and (b) in respect of other wildlife species, the area or type of site 
where an individual or wildlife species naturally occurs or depends on directly or indirectly in 
order to carry out its life processes or formerly occurred and has the potential to be reintroduced. 
 
Harmful Alteration, Disruption or Destruction of Fish Habitat (HADD): any change in fish 
habitat that reduces its capacity to support one or more life processes of fish. 
 
High water mark: the visible high water mark of any lake, stream, or other body of water where 
the presence and action of the water are so common and usual and so long continued in all ordinary 
years as to mark upon the soil of the bed of the lake, river stream, or other body of water a 
character distinct from that of the banks, both in vegetation and in the nature of the soil itself. 
Typical features may include a natural line or "mark" impressed on the bank or shore, indicated by 
erosion, shelving, changes in soil characteristics, destruction of terrestrial vegetation, or other 
distinctive physical characteristics. In situations where it is possible to determine a flood frequency 
interval, this definition corresponds to the 1:5 flood interval or corresponding elevation. 
 
Importation: movement of aquatic organisms across national or interprovincial boundaries. 
 
Incidental catch: for the purposes of marine shellfish aquaculture means fish species that: 
   a) are not specifically named on the face of the aquaculture license; and 
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   b) set naturally on aquaculture gear or with the licensed species. 
 
Intertidal: the coastal zone measuring from the lowest to the highest tide mark; subject to 
alternating periods of flooding and drying. 
 
Lease: refers to an area that has been designated for exclusive use by the leaseholder for the 
culture and harvesting of fish.  The lease is generally restricted to specified species, through 
conditions of lease or license. 
 
Long line culture: long-line and/or cage culture operations operate in subtidal waters. Typically, 
they consist of floating- rope or net-cage systems that are anchored to the seabed. In BC, such 
systems operate within the provisions of a provincial lease. 
 
Licensed area: means the area within which aquaculture activities that are authorized by the 
aquaculture license may occur. 
 
Marine Environment: comprises the seas and oceans. A coast may take many forms, namely 
beaches, brackish ponds, mud flats, salt marshes, etc. 
 
Mollusc: means an invertebrate of the phylum Mollusca (eg. Mussels, oysters, clams). 
 
Off bottom culture: means the practice of culturing bottom-dwelling shellfish in trays above the 
natural substrate. 
 
Operator: means a person who oversees the operation of a site, who tenures the site or is 
authorized by the license holder to act for the license holder respecting the operation of the 
licensed site. 
 
Phytoplankton: means minute plant life floating, or swimming, in the water column. 
 
Processing: includes icing, packing, canning, freezing, smoking, salting, cooking, pickling, drying or 
preparing shellfish for market in any other manner. 
 
PRISC: Pacific Region Interdepartmental Shellfish Committee, made up of members from CFIA, 
DFO, EC and the BC Ministry of Forests, Lands and Natural Resource Operations who discuss the province’s sub-area openings and closures for shellfish activity. Industry is invited to participate 
but may not have a vote in decision making. 
 
Relaying: refers to the harvesting of juvenile shellfish off-lease for culturing on lease or from one 
lease to another. 
 
Ripairian areas: vegetated areas adjacent to a watercourse or water body that directly contribute 
to fish habitat by providing shade, cover and food production areas. Riparian areas are important 
because they stabilize stream banks and shorelines. To minimize disturbance to fish habitat and 
prevent bank erosion, it is important to retain as much riparian vegetation as possible, especially 
the vegetation directly adjacent to the watercourse or water body. 
 
Ripairian rights: means an owner’s rights in land that borders on or includes a body of water; 
these rights include access to and use of the water. 
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Salinity: means the total inorganic salts dissolved in water. 
 
Seed: means a submarket size bivalve shellfish requiring a minimum of 6 months to reach market 
size under normal growing conditions, and that has been gathered directly from the wild or grown 
in a hatchery. 
 
Shellfish: means an aquatic invertebrate with a shell. 
 
Shellfish Site Management Plan: means a site management plan or a joint Provincial/Federal 
Pacific Shellfish Aquaculture Application that has been submitted to the Department for approval 
and may form part of the Conditions of License. 
 
Spat: or "seed" refers to sets of the fertilized egg or larvae of invertebrates usually molluscs.  Spat 
then 'settle' onto suitable substrates sometimes called spatfalls. 
 
Spawn: means the act of producing and fertilizing eggs in molluscs and crustaceans; and also refers 
to the eggs or offspring themselves. 
 
Species at risk: an extirpated, endangered or threatened species or a species of special concern. 
 
Substrate: refers to the bed of a water body or watercourse. The substrate of a water body or 
watercourse may be bedrock, boulder, cobble, gravel, sand, silt, clay, mud, vegetative matter, etc. 
 
Subtidal: means the zone lying below the low-tide mark but still shallow and close to shore. 
 
Transfer: the movement of individuals of a species or population of an aquatic organism from one 
location to another within its present range. 
 
Wet storage: means the temporary storage of live shellfish from approved sources, intended for 
marketing, in containers or floats in natural bodies of seawater or in tanks containing natural or 
synthetic seawater. 
 
Wildlife species:  a species, subspecies, variety or geographically or genetically distinct population 
of animal, plant or other organism, other than a bacterium or virus, that is wild by nature and 
(a) is native to Canada; or 
(b) has extended its range into Canada without human intervention and has been present in Canada 
for at least 50 years. 
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7.2 Acronyms & Abbrevaitions 

 
AIS   Aquatic Invasive Species 

 

AIP   Aquatic Invasive Plant 
 
BC   British Columbia 

 

BCSGA   British Columbia Shellfish Growers Association 
 
BMP   Best Management Practice 
 
CAIA   Canadian Aquaculture Industry Alliance 
 
CCG   Canadian Coast Guard 
 
CEAA   Canadian Environmental Assessment Agency 
 
CEAA   Canadian Environmental Assessment Act 
 
CFIA   Canadian Food Inspection Agency 
 
COL   Conditions of License (DFO) 
 
CSSP   Canadian Shellfish Sanitation Program 
 
DFO   Department of Fisheries and Oceans 
 
EC   Environment Canada 
 
EMCP   Environmental Management Code of Practice 
 
HADD   Harmful Alteration, Disruption or Destruction of Fish Habitat 
 
HC    Health Canada 
 
ITC    Federal/Provincial Introductions Committee  
 
NWPA   Navigable Waters Protection Act 
 
PCPA   Pest Control Products Act 
 
PRISC    Pacific Region Interdepartmental Shellfish Committee 
 
TC   Transport Canada 
 
WHMIS  Workplace Hazardous Material Information System 
 

7.2 Acronyms & Abbreviations 
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Appendix 1 
 

BC Environmental Management Act - SPILL REPORTING REGULATION 
 
Reporting Requirements 

(1)  For the purposes of section 79 (5) of the Act, a person who had possession, charge or control of 
a substance immediately before its spill shall immediately report the spill to PEP by telephoning 1-
800-663-3456. 
(2)  Where it appears to a person observing a spill that a report under subsection (1) has not been 
made, he or she shall make the report referred to in this section. 
(3)  A report under this section shall include, to the extent practical, 
 (a) the reporting person's name and telephone number, 
 (b) the name and telephone number of the person who caused the spill, 
 (c) the location and time of the spill, 
 (d) the type and quantity of the substance spilled, 
 (e) the cause and effect of the spill, 
 (f) details of action taken or proposed to comply with section 3, 
 (g) a description of the spill location and of the area surrounding the spill, 
 (h) the details of further action contemplated or required, 
 (i) the names of agencies on the scene, and 
 (j) the names of other persons or agencies advised concerning the spill. 
 
Further action 

Where a spill occurs, the person who immediately before the spill had possession, charge or control 
of the spilled substance shall take all reasonable and practical action, having due regard for the 
safety of the public and of himself or herself, to stop, contain and minimize the effects of the spill. 
 
Reportable Levels for Certain Substances 

 
1 Class 1, Explosives as defined in section 2.9 of the Federal Regulations. Any quantity that 
 could pose a danger to public safety or 50 kg 
2 Class 2.1, Flammable Gases, other than natural gas, as defined in section 2.14 (a) of the 
 Federal Regulations 10 kg 
3 Class 2.2 Non-Flammable and Non-Toxic Gases as defined in section 2.14 (b) of the Federal 
 Regulations 10 kg 
4 Class 2.3, Toxic Gases as defined in section 2.14 (c) of the Federal Regulations 5 kg 
5 Class 3, Flammable Liquids as defined in section 2.18 of the Federal Regulations 100 L 
6 Class 4, Flammable Solids as defined in section 2.20 of the Federal Regulations 25 kg 
7 Class 5.1, Oxidizing Substances as defined in section 2.24 (a) of the Federal Regulations 50 
 kg or 50 L 
8 Class 5.2, Organic Peroxides as defined in section 2.24 (b) of the Federal Regulations 1 kg or 
 1 L 
9 Class 6.1, Toxic Substances as defined in section 2.27 (a) of the Federal Regulations 5 kg or 5 
 L 
10 Class 6.2, Infectious Substances as defined in section 2.27 (b) of the Federal Regulations
 1 kg or  1 L, or less if the waste poses a danger to public safety or the environment 
11 Class 8, Corrosives as defined in section 2.40 of the Federal Regulations 5 kg or 5 L 
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12 Class 9, Miscellaneous Products, Substances or Organisms as defined in section 2.43 of the 
 Federal Regulations25 kg or 25 L 
13 waste containing dioxin as defined in section 1 of the Hazardous Waste Regulation1 kg or 1 
 L, or less if the waste poses a danger to public safety or the environment 
14 leachable toxic waste as defined in section 1 of the Hazardous Waste Regulation 25 kg 
 or 25 L 
15 waste containing polycyclic aromatic hydrocarbons as defined in section 1 of the hazardous 
 Waste Regulation5 kg or 5 L 
16 waste asbestos as defined in section 1 of the Hazardous Waste Regulation 50 kg 
17 waste oil as defined in section 1 of the Hazardous Waste Regulation 100 L 
18 waste containing a pest control product as defined in section 1 of the Hazardous Waste 
 Regulation5 kg or 5 L 
19 PCB Wastes as defined in section 1 of the Hazardous Waste Regulation 25 kg or 25 L 
20 waste containing tetrachloroethylene as defined in section 1 of the Hazardous Waste 
 Regulation50 kg or 50 L 
21 biomedical waste as defined in section 1 of the Hazardous Waste Regulation 1 kg or 1 L, or 
 less if the waste poses a danger to public safety or the environment 
22 A hazardous waste as defined in section 1 of the Hazardous Waste Regulation and not 
 covered under items 1 – 2225 kg or 25 L 
23 A substance, not covered by items 1 to 23, that can cause pollution200 kg or 200 L 
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Appendix 2 
 

Aquatic Invasive Species in BC of concern to shellfish farmers 

 
 
1) Cordgrass/Spartina (Spartina spp.) 

 Salt-tolerant grasses listed among 100 of the “World’s Worst” invaders 

 Displaces native species of intertidal regions such as 
eelgrasses, Dungeness crab, clams, oysters, migratory fowl 
and other fish species 

 Grows up to 1.3m high with bright to grayish-green round, 
hollow stems. Has fine hairs at the ligule (a thin outgrowth at 
junction of leaf and leafstock) 

 There are native look-alikes in BC such as seashore saltgrass  
(Disticlis spicata) 

 To control you must dig out or mow, then cover 
 
 
 
 
 
 
 
2) Japanese Wireweed (Sargassum muticum) 

 A large brown seaweed. Dense monocultures can grow 10cm 
per day 

 Impedes boat traffic and swimmers, prevents light 
penetration to underwater communities, clogs intake pipes, 
fouls lines and nets and affects oyster cultivation 

 Reproduces with fragments and spreads through imported 
shellfish, ballast water and on boat hulls 

 Distinctive olive-brown with a frond over 1m long and up to 
16m. Stems have regularly alternating branches with 
flattened oval blades and spherical gas bladders 

 Found in coastlines, estuaries and marine habitats 
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Appendix 3 

 
BC ENVIRONMENTAL MANAGEMENT ACT 
 
Part 2, Section 6 - Waste disposal 

(1) For the purposes of this section, "the conduct of a prescribed industry, trade or business" 
includes the operation by any person of facilities or vehicles for the collection, storage, treatment, 
handling, transportation, discharge, destruction or other disposal of waste in relation to the 
prescribed industry, trade or business. 
 
(2) Subject to subsection (5), a person must not introduce or cause or allow waste to be introduced 
into the environment in the course of conducting a prescribed industry, trade or business. 
 
(3) Subject to subsection (5), a person must not introduce or cause or allow to be introduced into 
the environment, waste produced by a prescribed activity or operation. 
 
(4) Subject to subsection (5), a person must not introduce waste into the environment in such a 
manner or quantity as to cause pollution. 
 
(5) Nothing in this section or in a regulation made under subsection (2) or (3) prohibits any of the 
following: 
 (a) the disposition of waste in compliance with this Act and with all of the following that are 
 required or apply in respect of the disposition: 
  (i)  a valid and subsisting permit; 
  (ii)  a valid and subsisting approval; 
  (iii)  a valid and subsisting order; 
  (iv)  a regulation; 
  (v)  a waste management plan approved by the minister; 
 (b) the discharge into the air of an air contaminant from an incinerator operated under an 
 authority, license or permit of a municipality; 
 (c) the disposition of human remains in crematoria in compliance with the Cremation, 
 Interment and Funeral Services Act; 
 (d) the discharge of air contaminants authorized by a bylaw made under section 31 (3) (d) 
 [control of air contaminants in Greater Vancouver]; 
 (e) the burning of leaves, foliage, weeds, crops or stubble for domestic or agricultural 
 purposes or in compliance with the Weed Control Act; 
 (f) the use of pesticides or biocides for agricultural, domestic or forestry purposes in 
 compliance with the Integrated Pest Management Act, the Pest Control Products Act 
 (Canada) and any other Act and regulation governing their use; 
 (g) fires set or controlled by a person 
  (i)  acting under an order of a local assistant, as defined in the Fire Services Act, if  
  the local assistant orders the fires for training purposes, 
  (ii)  carrying out fire control under section 9 of the Wildfire Act, or 
  (iii)  if the fires are resource management open fires under the Wildfire Act and are  
  lit, fuelled or used in accordance with that Act and the regulations under that Act; 
 (h) emissions from steam powered or internal combustion engines in compliance, if 
 applicable, with the Motor Vehicle Act and regulations; 
 (i) emission into the air of soil particles or grit in the course of agriculture or horticulture; 
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 (j) the disposal of waste by a person other than a municipality 
  (i)  by means of a system of waste disposal lawfully operated by a municipality or  
  other public authority, and 
  (ii)  in compliance with the rules and regulations that apply to that system; 
 (k) emission of an air contaminant from combustion of wood or fossil fuels used solely  
 for the purpose of comfort heating of domestic, institutional or commercial buildings; 
 (l) emission of an air contaminant from food preparation in 
  (i)  residential premises, or 
  (ii)  retail food outlets; 
 (m) an owner, agent or manager, as those terms are defined in the Mines Act, from   
 carrying out an activity related to mineral and coal exploration if that activity is   
 exempted under section 10 (2.1) of that Act. 
 
(6) Nothing in subsection (5) (b) or (k) authorizes the use of an incinerator or domestic, 
institutional or commercial heating equipment for the purpose of destroying hazardous waste by 
means of combustion. 
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Appendix 4 

 
Zero Discharge Waste Management Plan 

 

Provisions under the Canadian Shellfish Sanitation Program (CSSP) allow for the reduction 
of the bivalve shellfish prohibition zone surrounding floating accommodations within the 
shellfish tenure from 125 to 25 meters where a Zero Discharge Waste Management Plan is 
approved by the Pacific Region Interdepartmental Shellfish Committee (PRISC) and the 
implementation of the approved waste management plan is a condition of the shellfish 
aquaculture license. 
 
The 125 meter prohibited bivalve shellfish harvest zone may be reduced to 25 meters 
when an approved zero waste management plan is implemented as follows: 
 
The license holder shall: 

 Construct the facility in accordance with the approved Zero Discharge Waste 
Management Plan 

 Keep a copy of the approved Zero Discharge Waste Management Plan on site 
at all times and make it available upon the request of a fishery officer, fishery 
guardian or inspector 

 Maintain and operate the facility according to the provisions of the approved 
Zero Discharge Waste management Plan 

 Periodically inspect the components of the facility related to the Zero 
Discharge Waste Management Plan 

 Maintain inspection and maintenance records related to the approved Zero 
Discharge Waste management Plan that are available upon the request of a 
fishery officer, fishery guardian or inspector 

 
Failure to comply with the approved Zero Discharge Waste Management Plan and 
conditions of license shall result in a bivalve shellfish harvest prohibition zone of 125m 
surrounding floating living accommodations. 
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Appendix 5 

Revision Request Initiation Form 

  

Name:______________________________________  Phone:___________________ 

Section to be Revised: 

 

 

 

  

Nature of Revision: 

 

 

  

Rationale for Revision: 

 

 

 

Submission: 

Please submit this directly to the Executive Director of the BC Shellfish Growers Association at: 
 

Unit F – 2002 Comox Ave. 
Comox, BC V9M 3M6 
Fax: (250) 890.7563 

 
 
 
Date submitted:_______________________ 
 
Signature:____________________________ 
 
 
 
 

_____________________________________________________________________________________________________________________

_____________________________________________________________________________________________________________________ 

_____________________________________________________________________________________________________________________

_____________________________________________________________________________________________________________________

_____________________________________________________________________________________________________________________

_ 

_____________________________________________________________________________________________________________________

_____________________________________________________________________________________________________________________

_____________________________________________________________________________________________________________________ 
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