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Best Practices for Commercial Fish 
Culture Facilities in Alberta 

 

Farm raised tilapia from a commercial fish culture facility in Alberta. 

 

Introduction 

Already one of the world’s fastest growing agri-food sectors, aquaculture has potential for further 

growth in providing the world’s population with high quality and healthy fish products. Aquaculture 

is the farming of aquatic organisms, including fish, molluscs, crustaceans and aquatic plants. 

Aquaculture occurs in all provinces and territories within Canada. More than a dozen types of fish 

and shellfish are commercially cultured in Canada. While most of Canada’s aquaculture 

operations are found on the east and west coasts, freshwater trout operations are found in almost 

every province. Canada’s aquaculture industry delivers a wide range of safe, healthy and 

sustainable seafood products to domestic and international markets. The largest and most 

prominent aquaculture sectors in Canada are Atlantic salmon, mussels, trout, oysters and clams. 

Canada’s aquaculture industry is rooted in strict adherence to demonstrated science-based 
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sustainable practices. Canada’s aquaculture industry is an important employer and economic 

driver in many coastal, rural and Aboriginal communities. 

Alberta has limited aquatic resources and there is a high demand from industrial, residential, 

recreational and agricultural users on this resource. Commercial aquaculture in Alberta is 

therefore mainly land based systems on private land with zero or treated wastewater discharge. 

Worldwide there is an increased focus on sustainability, consumer demands, food safety and cost 

effectiveness in aquaculture production that calls for continuous development of new production 

technologies. In general, aquaculture production affects the environment, but state-of-the-art 

recirculation methods can reduce this effect considerably. Recirculation aquaculture systems 

(RAS) offer advantages to Albertans looking to commercially produce fish such as reduced water 

requirements, cost effectiveness and reduced environmental impact. The water recirculation 

technique also implies that fish culture facilities no longer need to be placed in pristine areas near 

rivers or lakes. Now they can be built almost anywhere with a much smaller source of clean 

water. 

Recirculation aquaculture is essentially a technology for culturing fish or other aquatic organisms 

by reusing the water. The technology is based on the use of mechanical and biological filters that 

can be used for any species grown in aquaculture. RAS provide an approach that isolates fish 

from potentially sensitive aquatic ecosystems, while supplying built-in measures to reduce 

environmental impacts from the discharge of nutrients and particulates, escapees, and fish 

pathogens. RAS provide advantages to aquaculture in Alberta including:  

• reduced water use in the face of diminishing resources;  

• small-volume, concentrated effluents that can be effectively treated to minimize 

pollution;  

• optimized culture environment that can be tuned to meet the biological requirements 

of the animal;  

• enhanced biosecurity and disease control;  

• containment of non-native fish to prevent interaction with wild populations;  

• opportunity for vertical integration and increased revenue through the recovery or 

value-added use of wastewater stream for practices such as aquaponics; and, 

• increased potential for siting where energy and other resources are affordable or 

near major seafood markets, which could lead to enhanced product quality and 

reduced carbon footprint of the shipped product.  

The information in this document is based on the experience of foremost experts in the field of 

RAS and it is hoped that the information will be a useful tool for Albertans who are considering 

commercially raising aquatic animals in Alberta. 
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Legal Aspects 

Fish species approved for private aquaculture in Alberta are listed in Schedule 2 of the Fisheries 

(Ministerial) Regulations. New species may be added by the Department under advisement of the 

Alberta Introductions and Transfers Committee as per the National Code on Introductions and 

Transfers of Aquatic Organisms. This code was established as an objective decision-making 

framework for assessing the ecological risk of intentional introductions and transfers of live 

aquatic organisms and is designed to protect aquatic ecosystems while encouraging responsible 

use of aquatic resources for the benefit of Canadians.  

The culture of live aquatic animals in Alberta is prohibited unless the activity is authorized by 

licence issued under the Fisheries (Alberta) Act. Animals must be obtained from a Commercial 

Fish Culture facility approved to sell the live aquatic animal, a source outside Alberta approved 

under an Aquatic Animal Import Licence, or other facility authorized to do so under the provincial 

Fisheries (Alberta) Act. 

A commercial fish culture licence allows the holder to acquire, propagate, rear, keep and sell live 

or dead cultured fish, as specified, in the facility named on the licence. A commercial fish culture 

licence is intended for those operating a business involving the sale of live and/or dead cultured 

fish for economic gain. Facilities on public lands or waters; cannot be licensed as an aquaculture 

facility. 

Aquaculture facilities within a defined flood plain may only be in a building or water body, which 

has the lowest point of its levee, dike, bank or tank at an elevation at least one foot above the 

100-year flood plain.  

Source water for an aquaculture facility should be from a secure supply (groundwater, overland 

flow runoff derived from rainfall events or snowmelt, or treated domestic water) or surface water 

that is filtered and disinfected. Outflow to public waters that contains fish must be treated. 

Commercial fish culture facilities selling live fish must be of solid construction, located and 

operated in a manner that discourages the unauthorized entrance of human, avian or mammalian 

guests, predators or pests. All holding, transport and culture systems must be designed, operated 

and maintained to prevent the escape of all life stages of cultured aquatic animals and their 

diseases. Any proven method of containment that will effectively prevent cultured species from 

being released may be utilized.  

https://www.dfo-mpo.gc.ca/aquaculture/management-gestion/it-code-eng.htm
https://www.dfo-mpo.gc.ca/aquaculture/management-gestion/it-code-eng.htm
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Commercial fish culture facilities are licensed under a Commercial Fish Culture Licence with the 

Alberta Government and must meet certain qualifications. More information about licensing fees 

and associated costs can be found on the Government website.  

 

Project Planning and Implementation 

The idea of building a fish culture facility is often based on very different views on what is 

important or what is interesting. People tend to focus on things they already know or things they 

find most exciting, and in the process forget about other aspects of the project. 

Issues that should be addressed before launching a project include: 

 Hazard Identification – identify the hazards (pathogens, pollutants, animals) that present 
a risk to your farm and the connecting environment. 

 Risk Assessment – determine the level of risk a hazard presents by estimating the 
likelihood of a hazard occurring and its consequences. 

 Risk Management – identify and select measures to reduce the risk. 

 Sales prices and market for the fish in question. 

 Site selection including licences from authorities. 

 System design and production technology. 

 Financing the complete project all the way to a running business. 

 

Sale Prices and Market 

It is important to carry out a proper market survey before further steps are taken. Bringing fish 

from the farm to display at the supermarket is a long process involving procedures for killing, 

gutting, packing and transport. The costs involved can be significant, and these costs must be 

included in the overall calculations. The supermarket and so-called middlemen will take their 

share of the profit, and the loss in weight from gutting the fish will of course make a significant 

difference in the final weight of the fish you are getting paid for. 

Site Selection 

Selection of a good site is extremely important. Although recirculation technology is water saving, 

the need for water in fish culture is obvious and potential sites should be located where they can 

be guaranteed a steady, uninterrupted supply of water. Ground water is by far the most preferred 

water source, because of its purity and relatively cold temperature. Water taken directly from 

rivers or lakes may contain diseases, pollutants, aquatic invasive species or any other unwanted 

aquatic organisms and is therefore not recommended. The footprint of a fish culture facility 

https://www.alberta.ca/fish-culture-licence.aspx
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depends on the species, culture system and the intensity of the production. In general, the 

footprint of a recirculation facility is roughly about 1,000 m2 per 100 tonnes of production. The 

larger the total production the smaller the area needed per 100 tonnes produced, because the 

tanks are larger and can be built deeper. Additionally, more land will often be needed for 

surrounding works such as water intake, water treatment and discharge, fish loading, roads, etc. 

It is advisable to have a pre-project plan made, so that the relevant authorities can be 

approached in due time for providing advice for obtaining permits for construction, water usage, 

discharge, etc. 

 

Recirculation facilities can be built anywhere in Alberta where there is a secure and safe 

supply of water.  

Site Design  

As an aquatic animal grows the physical, chemical and nutritional requirements for healthy 

production of the animal may change. It is important to recognize these requirements and design 

your system so that transition between these life-stages moves freely and efficiently. Depending 

on the life-stage of the aquatic animal introduced, your facility may have to consider a separate 

area and system design for incubation, nursery, grow-out and feed production/storage. 
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System Design 

Many fish farmers tend to design and build systems or solutions themselves, which at first glance 

is understandable, as they want to keep costs down and to have their ideas incorporated into the 

design. The best solution, however, is to work with regulators and a professional system supplier, 

discuss the ideas for the technology in mind, and find out together the optimal solution for building 

the facility that meet the regulators requirements. Alberta favors the use of land-based 

recirculation technology for commercial operations because water use is minimized and the 

effects on the environment can be controlled. 

Financing 

The requirement for financing of the complete project is often seriously underestimated. The 

capital costs of a recirculation system are high when building and starting up a new fish farm, and 

investors seem to forget that growing fish to market size requires patience. The time from starting 

the construction and getting the first payback from fish sold typically takes from one to two years. 

Cash flow is thus slow in the beginning, and it is recommended to stock more fish into the system 

in the starting phase and to sell off this excess number of fish at a smaller size in the first years 

until the production logistics have reached the planned daily output of volumes and sizes. Another 

important issue is to have all costs included when estimating the total need for investment and 

working capital, and to have a contingency pool available for unexpected malfunctions or needs. 

In a recirculation system, the technology and the biological functioning are inter-dependent. This 

means that if any of the technology solutions have not been installed or are under-sized or do not 

work, the recirculation principle will suffer severely. In the end, this will affect fish welfare and 

growth performance resulting in poor fish quality and lower output than planned.  

 

Components in a Recirculation System 

 

Intake Water 

Water used for recirculation should preferably come from a disease-free source or be sterilized 

before going into the system. It is better to use water from a well or spring rather than water 

coming directly from a river or lake. If a treatment system for intake water needs to be installed, it 

will typically consist of a sand filter for microfiltration and a UV or ozone system for disinfection. 

Fish Tanks 
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The environment in the rearing tank must meet the needs of the life-stage of the animal, both in 

respect of water quality and tank design. Choosing the right tank design, such as size and shape, 

water depth, self-cleaning ability, etc. can have a considerable impact on the performance of the 

species reared. All rearing surfaces should be of a non-permeable material that can be easily 

cleaned and disinfected. Wooden surfaces are not recommended. 

If the fish is bottom dwelling, the need for tank surface area is most important, and the depth of 

water and the speed of the water current can be lowered, whereas pelagic living species such as 

trout will benefit from larger water volumes and show improved performance at higher flows of 

water. 

Circular tanks take up more space compared to raceways, which adds to the cost of constructing 

a building. By cutting off the corners of a square tank, an octagonal tank design appears, which 

will give better space utilization compared to circular tanks, and at the same time, the positive 

hydraulic effects of the circular tank are achieved. In a circular tank, or in a square tank with cut 

corners, the water moves in a circular pattern making the whole water column of the tank move 

around the center. The organic particles have a relatively short residence time due to this 

hydraulic flow that gives the tank a self-cleaning effect. A vertical inlet with horizontal adjustment 

is an efficient way of controlling the current in such tanks. It is important to note that construction 

of large tanks will always favor the circular tank, as this is the strongest design and the cheapest 

way of making a tank. 

In a raceway the hydraulic flows have no positive effect on the removal of the particles. On the 

other hand, if the raceway is stocked efficiently with fish, the self-cleaning effect will depend more 

on the activity of the aquatic animal than on the tank design. The inclination of the tank bottom 

has little or no influence on the self-cleaning effect, but it will make complete draining easier when 

the tank is emptied. 
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Rearing tank units come in many shapes and sizes in a commercial fish culture facility. Tanks 

need to be tailored to the individual animal being cultured. 

 

A hybrid tank type between the circular tank and the raceway called a “D-ended raceway or 

Burrows Pond” combines the self-cleaning effect of the circular tank with the efficient space 

utilization of the raceway. This type of tank is seldom used in modern aquaculture, presumably 

because the installation of the tank requires extra work and new routines in management. 

Tank outlets must be fitted with screens of suitable mesh sizes for optimal containment of the 

animal and removal of waste particles and dead animals during the daily work routines. 

Filtration 

In a recirculation system, outlet water from tanks is filtered to remove organic wastes that 

accumulated within the tanks. Filtration reduces the organic load to the bio-filter, clarifies the 

water, improves conditions for nitrification and stabilizes the bio-filtration process. The most 

commonly used filters are media and membrane filters. 
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Media filters  

Sand is the most common type of media 

used in these filters but other media such as 

polypropylene beads, lava rock and 

clinoptilolite are also used. In a media filter, 

water moves through the media and larger 

particles are removed at the surface. Some 

systems employ pressure where effluent 

water is enclosed in a steel vessel and the 

water is forced through the media under 

pressure. To clean the media filter, water 

and/or air is passed quickly through the filter 

in the opposite direction of the normal flow to 

remove embedded particles. Compressed 

air may be used to break up compacted filter 

media and aid in the backwashing process. 

The backwash water is sent to an external 

wastewater treatment system for disposal. 

Media filter for the removal of waste material. 

Membrane filters 

Membrane filtration of the outlet 

water from the fish tanks involves 

passing the water through a micro-

screen filter fitted with a screen of 

typically 40 to 100 microns 

designed to ensure the removal of 

particles. Water enters the filter and 

flows through the filter cloth. The 

difference in water level 

inside/outside the filter is  

 

Drum filter with membrane filtration for the removal of larger particles. 
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usually the driving force. Solids are trapped on the filter cloth and lifted to a backwash area where 

filtered organic material is washed off the filter cloth into a sludge tray. The sludge flows together 

with the rinse water out of the fish facility for external wastewater treatment and disposal. 

Biological Treatment 

Not all the organic matter is removed in the mechanical filter; the finest particles will pass through 

together with dissolved compounds, such as phosphate and nitrogen. Phosphate is an inert 

substance, with no toxic effect, but nitrogen in the form of free ammonia (NH3) is toxic, and needs 

to be transformed to harmless nitrate using the bio-filter. The breakdown of organic matter and 

ammonia is a biological process carried out by bacteria in the bio-filter. Heterotrophic bacteria 

oxidize the organic matter by consuming oxygen and producing carbon dioxide, ammonia and 

sludge. Nitrifying bacteria converts ammonia into nitrite, and finally nitrites to nitrates. 

 

Bio-filter to remove harmful ammonia and convert it into nitrates.  

 

Bio-filters are typically constructed using plastic media with a high surface area per m3 of bio-

filter. The bacteria will grow as a thin film on the media thereby occupying an extremely large 

surface area. The aim of a well-designed bio-filter is to reach as high a surface area as possible 

per m3 without packing the bio-filter so tight that it will get clogged with organic matter under 
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operation. The water runs through the media in a laminar flow to make contact with the bacterial 

film. 

Degassing, Aeration and Stripping 

Before the water runs back to the fish tanks, accumulated gases, which are detrimental to the 

fish, must be removed. This degassing process is carried out by aeration of the water in a method 

often referred to as stripping. Recycled water contains carbon dioxide (CO2) from fish respiration 

and bacteria in the bio-filter; additionally, free nitrogen (N2) is also present. Accumulation of 

carbon dioxide and nitrogen gas levels will have detrimental effects on animal welfare and 

growth. 

Detrimental gases can be stripped off by cascading water to maximize turbulence and contact 

with the atmosphere. The cascading process of the water will add oxygen through simple 

exchange of gases in the water and the gases in the air. Oxygen saturation higher than 100% in 

the inlet water to the fish tanks is often preferred in order to have sufficient oxygen available for 

high and stable fish growth. Saturation levels above 100% call for a system using pure oxygen. In 

a cascading system pure oxygen can be introduced as bottled liquid oxygen, but it can also be 

produced at the facility in an oxygen generator. In this way water can be super-saturated with 

oxygen contents reaching 200-300%, if desired. 

Oxygenation 

Dissolved oxygen (DO) is one of the most important parameters in fish farming, and it is important 

to understand the relationship between percent saturation (%) and milligram oxygen per litre of 

water (mg/L). When water is saturated with air it has a DO of 100% saturation. A correct 

monitoring of the oxygen levels at the facility is vital for the overall performance and growth of the 

fish. The oxygen content in milligram oxygen per litre of water depends on the temperature and 

barometric pressure. In cold water there is much more oxygen available for the fish to consume 

than in warm water. Thus, culturing fish in warm water requires even more intense oxygen 

monitoring and control than culturing in cold water. High-pressure oxygen systems or low head 

oxygen systems, where water and pure oxygen are mixed under pressure and oxygen is forced 

into the water, can be used to attain DO levels well above 100%. 

Water Temperature Regulation  

Maintaining an optimal water temperature in the culture system is important, as the growth rate of 

the fish is directly related to the water temperature. Using the intake water is a simple way of 

regulating the temperature from day to day. In an indoor RAS, the heat will slowly build up in the 

water because energy in the form of heat is released from the fish metabolism and the bacterial 
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activity in the bio-filter. Heat from friction in the pumps and the use of other installations will also 

accumulate. High temperatures in the system are therefore often a problem in an intensive RAS. 

By adjusting the amount of cool fresh intake water into the system, the temperature can be 

regulated in a simple way. 

If cooling by the use of intake water is limited, a heat pump can be used. The heat pump will 

utilize the energy normally lost in the discharge water or in the air leaving the facility. Energy in 

the discharge water from the facility can be transferred to the cold incoming intake water or vice 

versa. This is done by passing both streams into a heat exchanger where the warm outlet water 

will lose energy to heat up the cold intake water, without mixing the two streams. Also on the 

ventilation system, a heat exchanger for air can be mounted utilizing energy from the out-going 

air and transferring it to the in-going air, thereby reducing the need for heating the building 

significantly. 

In cold climates, heating of the water can be necessary. The heat can come from any source like 

an oil or gas boiler and is independent of energy source and connected to a heat exchanger to 

heat the recirculated water. Heat pumps are an environmentally friendly heating solution, and can 

utilize energy for heating from your water source or the air. 

Wastewater Treatment 

Culturing fish in a recirculation system where the water is constantly reused does not make the 

waste from the fish production disappear. Excess feed and excretions from the fish still have to 

end up somewhere. The wastewater leaving the recirculation process typically comes from the 

mechanical filter, where feces and other organic matters are separated from the water. Cleaning 

and flushing bio-filters adds to the total waste volume from the recirculation cycle. 

Treating the wastewater leaving the RAS can be accomplished in different ways. Quite often, a 

buffer tank is installed prior to the sludge treatment system, where sludge is separated from the 

discharge water. Sludge will go to an accumulation facility for sedimentation or further mechanical 

dewatering, before it is spread on land, typically as fertilizer and soil improvement on agricultural 

farms, or it can be used in bio-gas production for generating heat or electricity. Mechanical 

dewatering also makes the sludge easier to handle and minimizes the volume whereby disposal 

or other possible fees becomes cheaper. 
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Wastewater treatment in a recirculation aquaculture system (RAS). 

 

The cleaned wastewater from the sludge treatment will usually have a high concentration of 

nitrogen, whereas the phosphorus can be almost removed completely in the sludge treatment 

process. This discharge water is called reject water, and is most often discharged to the 

surroundings together with the overflow water from the RAS. The content of nutrients in the reject 

water and in the overflow water can be removed by directing it to a lagoon, land or septic. 

As an alternative, the reject water can be used as fertilizer in an aquaponics systems. 

Aquaponics are systems where the waste from the fish is used for growing vegetables, plants or 

herbs, typically inside greenhouses.  
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Reject water (fish wastes) can be used to grow a high volume of plants in a soil-free 

environment. 

 

Pumps 

Different types of pumps are used for circulating the process water in the system. Pumping 

normally requires a substantial amount of electricity, low lifting heights and efficient and correctly 

installed pumps are important to keep running costs at a minimum. The lifting of water should 

preferably occur only once in the system, whereby the water runs by gravity all the way through 

the system back to the pump sump. Pumps are most often positioned after the bio-filter system 

and before the degasser as the water preparation process starts here. In any case, pumps should 

be placed after the mechanical filtration to avoid breaking the solids coming from the fish tanks. 

Monitoring, Control and Alarms 

Intensive fish culture requires close monitoring and control of the production in order to maintain 

optimal conditions for the fish at all times. Technical failures can easily result in substantial 

losses, and alarms are vital installations for securing the operation. A central control system can 

monitor and control oxygen levels, temperature, pH, water levels and motor functions. If any of 
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the parameters moves out of the preset values, a start/stop process can try to solve the problem. 

If the problem is not solved automatically, an alarm will start. Automatic feeding can also be an 

integrated part of a central control system. No system will work without the surveillance of the 

personnel working at the facility. The control system must therefore be fitted with an alarm 

system, which will call the personnel if any major failures are about to occur. A reaction time of 

less than 20 minutes is recommended, even in situations where automatic back-up systems are 

installed. This will provide security and improve performance when monitoring water quality. 

Emergency System 

The use of pure oxygen as a back-up is the number one safety precaution. The installation is 

simple, and consists of a holding tank for pure oxygen and a distribution system with diffusers 

fitted in all tanks. If the electricity supply fails, a back-up electrical generator can release 

pressurized oxygen flows directed to each tank, keeping the fish alive and healthy, as well as 

maintaining water quality in the tanks.  

To back up the electrical supply, a fuel driven electrical generator can be installed. It is important 

to get the pumps in operation as fast as possible, because ammonia excreted from the fish will 

build up to toxic levels when the water is not circulating over the bio-filter. It is therefore important 

to get the water flow up and running within an hour or so. 

Activity 

Moving from flow-through or cage culture to recirculation significantly changes the daily routines 

and skills necessary for managing the facility. The fish farmer has now become a manager of 

both fish and water. The task of managing the water and maintaining its quality has become just 

as important, if not more so, than the job of looking after the fish. The traditional pattern of doing 

the daily job has changed into fine-tuning a system that runs 24 hours a day. Active surveillance 

of the whole system ensures that the farmer has access to information on the facility at all times, 

and an alarm system will call if there is an emergency. 

The most important routines and working procedures in a recirculation system are listed below. 

Many more details will occur in practice, but the overall pattern should be clear. It is essential to 

make a list with all the routines to be checked each day, as well as lists for checking at longer 

intervals. 

Daily or weekly: 

• Visually examine the health and behavior of the fish 

• Visually examine the water quality (transparency/turbidity) 

• Check hydrodynamics (flow) in tanks 
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• Check distribution of feed 

• Remove and register dead fish 

• Flush waste from tanks 

• Check monitoring and alarm systems 

• Check water quality 

• Check mechanical systems 

• Make sure the alarm system is switched on before leaving the facility 

Weekly or monthly: 

• Routine fish biopsy examinations 

• Clean the bio-filters according to the manual 

• Check amount of remaining O2 in oxygen tank 

• Calibration of sensors 

• Calibration of feeders 

• Check alarms and emergency response systems 

• Check and maintain all pumps and motors 

 

Bio-Security 

Worldwide, there is increasing risk of significant aquatic animal diseases emerging and 

spreading. New diseases can emerge due to growing aquaculture production, production in new 

locations, production of new species, and new production methods. Diseases can spread as a 

result of increasing international seafood trade volumes, movement of live aquatic animals (for 

human consumption or aquaculture), trade of aquaculture equipment, shipping, and changes in 

climate. 

Aquatic animal pathogens can have severe impacts on aquaculture, fisheries and the natural 

environment. Governments and industry share responsibilities for managing the risks associated 

with the spread of aquatic animal pathogens. 

Disease is an inevitable part of aquaculture production. Some pathogens are always present in 

facility stock and only cause disease when the right conditions occur, such as when animals are 

stressed or when environmental conditions are suitable to the pathogen. The impact of these 

pathogens can be managed with good hygiene and husbandry practices. Other pathogens can be 

very damaging even under ideal husbandry conditions and should be excluded from your facility 

wherever possible. 
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Potential modes of transmission for fish pathogens in a recirculation aquaculture system (RAS).  

 

Pathogens and diseases can enter and exit your facility via many routes. These routes need to be 

considered to manage the risk of pathogens entering your facility, spreading within your facility 

and leaving your facility. Pathways that place high levels of viable pathogens in close contact with 

a susceptible host are most likely to result in infectious disease. These pathways need to be 

identified and addressed as a priority.  

Biosecurity describes the systems put in place to protect your facility from diseases. These 

systems can reduce the risk of damaging diseases entering your facility, can prevent health 

issues emerging within the facility, and can reduce impacts of disease when it occurs. Biosecurity 

is very important to aquaculture because it limits the introduction and spread of disease within or 

between aquatic animal production facilities. Since very few effective treatments are available for 

most aquatic animal diseases, effective biosecurity is the key to preventing these diseases. The 

main routes of transmission include the movement of aquatic animals, water, vectors (people, 

pests, pets), fomites (equipment), and contaminated feed. 

Effective biosecurity plans must be tailored to the specific facility site, be adaptable, address 

disease threats, and avoid environmental impact. The design of your facility and availability of 

Modes of Pathogen Transmission in RAS Facilities 

Water 

Fish, Eggs 

Personnel 

Feed 
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infrastructure will determine how biosecurity can best be managed. This section describes what 

information should be considered in a biosecurity plan. Any changes to a facility should be 

considered in the context of the biosecurity plan. 

Site Location and Features 

Choose your facility/site location carefully and with biosecurity in mind – for instance, 

hydrographical characteristics, accessibility for stock in - stock out movements, and health status 

of surrounding farmed or wild aquatic animals. As well, choose a safe water source such as well 

water or spring water. Where such water sources are not available, use a disinfection and/or 

filtration system(s). 

 

Enclosed site with biosecurity requirements in place, such as controlled access. 

 

The facility should have a secure perimeter fence or otherwise well-defined boundary to establish 

clearly defined biosecurity zones. Entrances to the property should be able to restrict vehicle and 

foot traffic and should be locked during all non-visitor hours. Use signage at the facility to inform 
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visitors and personnel that there are biosecurity requirements in place such as controlled access, 

footbaths, video surveillance, etc.  

Plan the flow of water, animal, equipment and personnel movement through the facility with 

biosecurity in mind. Establish limited access points with entrance protocols. All traffic onto and off 

a facility should be at controlled points where appropriate disinfection can occur. You may also 

want to establish restricted areas where sensitive activities occur. These areas can be treated like 

mini-facilities within a facility by utilizing separate equipment and restricting movement of 

employees and vehicles.  

All rearing units should be housed indoors and all surfaces and equipment should be constructed 

of an impermeable material that is easily cleaned and disinfected. All doors and windows should 

be of airtight construction and locked when not in use. 

Animals 

Aquatic animals entering the facility can present a significant disease risk, particularly if they are 

of unknown health status. Aquatic animal vectors of disease can include broodstock, seed stock, 

genetic material (for example, eggs), and animal products. 

 

Specific pathogen free animals should be used to populate your commercial facility. 
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Stock only with certified disease-free eggs and/or aquatic animals. Animals should only be 

introduced to the facility if they are of known health status and that status is of equal or better 

status than animals at the facility. Obtain any translocation approvals or permits required by the 

receiving authority. If the health status of introduced animals is unknown (for example, wild 

broodstock or seed stock of unknown health status) the animals should be isolated from other 

facility populations in separate production units or dedicated isolation/quarantine facilities. 

Minimize handling wherever possible to reduce stress that can predispose aquatic animals to 

infectious diseases. Use caution prior to moving aquatic animals between holding units or 

facilities. Movement of animals between different facility populations should only occur following 

consideration of the disease risks and with a view to maintaining high health status. Aquatic 

animals showing signs of disease should not be sold or transferred to, within or from a facility.  

Implement a routine fish health-monitoring program (behavioral, biopsy) and regular disease 

monitoring with a veterinarian as part of an aquatic animal health management plan. Remove 

mortalities and moribund animals routinely. When disease is suspected, contact your 

veterinarian. Sick or dead animals should be removed from production units as soon as possible. 

Water 

The quality of a facility’s water source is an important asset to support productivity and aquatic 

animal health. The biosecurity risks associated with a water source will depend on the presence 

of susceptible aquatic animal populations in that water source and their health status. Some 

water sources may be entirely free of susceptible aquatic animal populations and diseases of 

concern. Such water sources may include fresh groundwater and de-chlorinated municipal water. 

Other sources of water such as streams or lakes are likely to contain aquatic animal populations 

and may present a risk of disease transmission. In these cases, it may be necessary to provide a 

level of screening, filtration or disinfection to achieve biosecurity objectives. 

The movement of water within a facility should be considered to minimize the potential for 

diseases to spread between different rearing units or populations with different health status. This 

is particularly important to reduce the spread of an emerging disease. For RAS, separate water 

treatment and flows should be considered for each separate production unit/area or for 

populations of different health status. Consideration should also be given to sources of spray and 

aerosols that could spread infection between different populations or rearing units. The position of 

water intakes and outlets for RAS facilities should be considered to minimize contamination from 

other sources and cross contamination between the facility’s own outlet and intake water. 

Appropriate discharge of water will need to be considered where there is a risk of spreading 

infection to nearby populations of wild aquatic animals or other nearby facilities. 
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Only pathogen free water should be used when transporting aquatic animals to the facility. 

Transport water should not be added to the source or production water cycle as it may contain 

pathogens foreign to the facility. All transport water should be treated and sent to wastewater. 

Vectors 

Control the movement of people (including staff, contractors and visitors) onto and within a facility 

to manage the risk of disease entry into the facility, possible spread within the facility, and 

potential spread from the facility. This can be achieved by maintaining a log of all visitors, 

explaining the facility biosecurity rules to all visitors and managing staff and visitor access through 

access controls, signage and entry protocols.  

Measures to prevent disease entry should be applied to all persons entering and exiting the 

facility (for example, dedicated changing areas, facility specific outerwear and footwear, and hand 

washing facilities), and for persons moving between production areas of different status within a 

facility. 

Plan the flow of personnel movement through the facility and require that personnel undertake 

disinfection procedures between rearing units and/or buildings. Access to sensitive areas (for 

example, broodstock units) should be restricted. Consider housing mechanical and storage areas 

separate from the production area to avoid cross contamination between maintenance and 

production personnel. Use signage at the facility to inform visitors and personnel that there are 

biosecurity requirements in place. 

Production units should be managed separately to reduce the risk of disease spread within the 

facility. Staff should be assigned to production units based on risk. If staff must work in multiple 

production units, higher health animals should be visited first and lower health or diseased 

animals last, with appropriate cleaning and disinfection protocols followed between units and 

visits. 

Non-aquatic animals may act as vectors for transmission of aquatic animal diseases onto, within 

and from the facility. These animals may include predatory or scavenging animals such as birds 

or rodents. Use airtight windows and doors, and pest management protocols to keep out insects, 

birds, vermin and/or predators. Pets should not be allowed in the production area. 

Fomites 

Any equipment, vehicle or vessel that has had direct or indirect contact with aquatic animals can 

present a risk of disease transmission into, within or from the facility. The level of risk will depend 

on the history of use. For example, equipment used at other facilities or equipment in close 

contact with other aquatic animals present a greater risk. Equipment, vehicles and vessels should 
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be cleaned and disinfected prior to movement onto, within or out of a facility. Infrastructure and 

procedures should be in place to facilitate decontamination. This may include designated entry 

points, designated delivery and loading areas, cleaning and disinfection facilities, equipment 

storage areas, as well as vehicle and vessel parking areas. 

Equipment, vehicles or vessels may transmit diseases between different areas on the facility. 

This is a particular issue for populations with higher health status (broodstock), or where 

production units are kept separate. To manage the risk of spreading disease within the facility, 

arrangements should be in place to use separate equipment for each production area and the 

equipment should be labelled, disinfected and stored appropriately. Identify dedicated facilities in 

each production area for the cleaning and disinfection of routinely used equipment. Clean and 

disinfect equipment that is used in multiple production units. 

Clean and disinfect equipment used to contain or transport waste materials prior to returning to 

the facility or production area. 

Feed 

Feeds and feed ingredients sourced from aquatic environments present a risk of transmitting 

disease. Different types of feed present different levels of disease risk. For example, live feeds 

(rotifers, artemia and polychaetes) and unprocessed whole aquatic animal parts present a higher 

risk than commercially manufactured feeds. Use manufactured feeds wherever possible in 

preference to live or unprocessed feeds. Store feeds in temperature controlled areas away from 

production areas in containers designed to exclude vermin. 
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Feed should be stored in a dry area away from production areas. 

 

Emergency Procedures 

Early response actions are critical to reduce the duration and impact of disease outbreaks on 

your facility. By ensuring clear emergency protocols are developed and understood by all staff, 

incidents are more likely to be recognized, reported, and appropriate actions taken to limit the 

spread of disease. Emergency procedures should include clearly defined triggers for identifying 

an emergency incident and for activation of the emergency protocols (certain level of unexplained 

mortality), immediate actions required by staff when an incident is suspected. Emergency 

procedures may include: 

• securing areas to prevent access,  

• cessation of any activity such as feeding, maintenance, or movement of water, 

equipment or animals,  

• guidance on observations that should be made to define the circumstances of the 

incident (for example, the number of tanks affected, disease signs observed, the 

proportion of animals affected),  
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• procedures for reporting of the incident to facility management,  

• procedures for contacting the facility’s veterinarian or the jurisdiction’s aquatic animal 

health officer (including the facility’s legal reporting obligations),  

• guidelines for collection of diagnostic specimens and for transporting specimens to 

the diagnostic laboratory,  

• contingency plans for destruction and disposal of large volumes of diseased or dead 

stock,  

• decontamination of ponds and/or equipment; and,   

• emergency contact details of staff and external authorities. 

Standard Operating Procedures 

A standard operating procedure (SOP) is a set of step-by-step instructions compiled by an 

organization to help workers carry out complex routine operations. SOPs aim to achieve 

efficiency, quality output and uniformity of performance, while reducing miscommunication and 

failure to comply with industry regulations. 

How to write a SOP 

A SOP provides a short set of instructions sufficient to tell staff members how to conduct the 

procedure. It is primarily an instructional document. Detailed reference material to support the 

SOP can be appended if desired, but is not necessary; the document’s primary function is to 

instruct staff in simple terms how to carry out the required procedure. 

A SOP contains several usual elements that tell the user the following: 

• who is responsible for conducting the procedure; 

• what to do; 

• how to do it; 

• required equipment or supplies and where they are located; 

• frequency to conduct the procedure; and, 

• the critical parameters/occurrences that require immediate action or notification of 

management. 

SOP Elements 

The following headings may be included in each written procedure, although not all are necessary 

every time. Operators may wish to add additional sections or information for their own purposes.  

Title: Provide a descriptive title. 

Rationale: Explain why the procedure is being conducted. 
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Definitions: List any definitions or acronyms required to understand the SOP. 

Responsibility: Define who is responsible for the information in the SOP and who is 

responsible for conducting it. Use position titles or people’s names to indicate 

responsibility. 

Equipment and supplies: List all equipment required (if any) to complete the SOP. 

Safety concerns: List any worker safety or animal health concerns that must be 

addressed.  

Procedure: Describe, in an active voice, each step required to complete the SOP, the 

frequency with which it is conducted, and any critical findings/occurrences that require 

notification of management or implementation of a contingency plan. 

Contingency plan: Outline the actions to be taken should a critical finding occur (e.g. an 

influent screen found to be damaged must be replaced or repaired as soon as possible). 

Record keeping: List all records required, where and how they are stored, and how long 

they must be maintained. Records are kept to demonstrate that the required facility 

procedures are conducted. Record keeping is variable for each activity. Provide an 

example of how to fill out records, if desired. 

List of Standard Operating Procedures 

Below is common list of Standard Operating Procedures to consider. However, not all may apply 

to your facility. 

• Introduction of animals to facility 

• Movement of animals within the facility 

• Movement of animals off-site 

• Remove and register dead animals  

• Treatment and disposal of transport water 

• Staff entry procedures to facility/designated areas 

• Visitor entry procedures to facility/designated areas 

• Service personal entry to facility/designated areas 

• Pest/pet management 

• Movement of equipment on-site 

• Movement of equipment within facility 

• Cleaning and disinfection of equipment after use 

• Feed storage 

• Visually examine the health and behavior of the fish 
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• Visually examine the water quality (transparency/turbidity) 

• Check hydrodynamics (flow) in tanks 

• Check distribution of feed 

• Flush waste from tanks 

• Check monitoring and alarm systems 

• Check water quality 

• Check mechanical systems 

• Facility check before leaving the facility. 

• Routine fish biopsy examinations 

• Clean the bio-filters according to the manual 

• Check amount of remaining O2 in oxygen tank 

• Calibration of sensors 

• Calibration of feeders 

• Check alarms and emergency response systems 

• Check and maintain all pumps and motors 

Audit 

The biosecurity plan should be reviewed routinely to ensure it continues to address biosecurity 

risks effectively and to ensure it requires only the minimum level of resources for effective 

implementation. Triggers for extraordinary review of the plan may include changes in facility 

operations such as increased production, construction of new production units, changes to 

husbandry approaches or the occurrence of a biosecurity incident. 

Routine audit of the plan can be used to ensure it is being implemented appropriately and to 

identify any operation deficiencies. Independent third party audits may provide stronger 

assurance to customers or regulators that plans and procedures are followed and that quality 

management systems are effective.  
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Appendix 
 

Additional Links 

Fish Culture License Information: https://www.alberta.ca/fish-culture-licence.aspx  

Alberta Aquaculture Water Treatment Guidelines: https://www.alberta.ca/water-quality-

guidelines.aspx  

National Code on Introductions and Transfers of Aquatic Organisms: https://www.dfo-

mpo.gc.ca/aquaculture/management-gestion/it-code-eng.htm  

Biosecurity: Protecting Farmed Fish - Canadian Food Inspection Agency: 

https://www.inspection.gc.ca/animal-health/aquatic-animals/aquatic-animal-

biosecurity/eng/1320594187303/1320594268146?pedisable=true&wbdisable=true  

Creation of standard operating procedures – Canadian Food Inspection Agency: 

https://www.inspection.gc.ca/animal-health/aquatic-animals/imports/quarantine/importer-

guidance/eng/1413461854851/1413466035021?chap=3 

Water Act Forms: https://www.alberta.ca/water-act-forms.aspx  

Fisheries (Alberta) Act: http://www.qp.alberta.ca/documents/Acts/F16.pdf  

Whirling Disease Information: https://www.alberta.ca/whirling-disease.aspx  

Alberta Invasive Species Pocket Guide: https://open.alberta.ca/publications/9781460140758  

DFO’s Fish Barrier Resource: https://www.dfo-mpo.gc.ca/pnw-ppe/codes/screen-ecran-eng.html 
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