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Improve market access

Increase productivity 

• Survival, Growth, 

• Feed conversion

Reduction in the use of veterinary medicinal 
products

Reduction in production costs

Reduction rate of emergence antimicrobial 
resistance

Benefits of Biosecurity in Aquaculture 
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What is 
Biosecurity?



Defined as “a set of management and physical measures 
designed to mitigate the risk of introduction of pathogenic 
agents into, or spread within, or release from, aquatic animal 
production” 

Aquatic Animal Health Code, Chapter 4.1 provides 
recommendations on the development and implementation 
of biosecurity measures for aquaculture establishments 
https://www.woah.org/en/what-we-do/standards/codes-and-manuals/aquatic-code-online-
access/?id=169&L=1&htmfile=chapitre_biosecu_estab_aqua.htm 

Biosecurity 

https://www.woah.org/en/what-we-do/standards/codes-and-manuals/aquatic-code-online-access/?id=169&L=1&htmfile=chapitre_biosecu_estab_aqua.htm
https://www.woah.org/en/what-we-do/standards/codes-and-manuals/aquatic-code-online-access/?id=169&L=1&htmfile=chapitre_biosecu_estab_aqua.htm


Aquaculture production systems
vary in control over environmental 

conditions and quality of water source



Aquaculture production systems
Farm categories for biosecurity evaluation 
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• Indoor, RAS 
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water supply 
and high 
control of 
environment



The design, location and infrastructure of your 
farm will determine how biosecurity can be 
managed

• Site location and features (geographical 
location; infrastructure such as buildings, roads, 
water intake and outlet; surrounding farms, 
rivers, coastline)

• Cultured species and their susceptible 
pathogens

Know your facility 



• Layout of the farm 
Production Areas: Stock Movements: 
Water Management: Feed Storage: 
Waste Disposal: Processing Facilities:
Access Points: Quarantine Facilities: 
Equipment and Vehicle Storage: 
Footbaths and Disinfection Areas:
Escape Prevention:
Marinas and Boat Ramps:
Species-specific Features: 
Site Security:

Know your facility 
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Biosecurity

Principles, Plans, Implementation 

Plan and implementation



• “Being able to measure is to be able to improve”. 

• Biosecurity can be measured or expressed in numerical terms.

• To assess and enhance biosecurity, we evaluate a farm's 
current status, identifying strengths and weaknesses over time 
and making comparisons among farms in the same category. 
This informs targeted measures for overall improvement."

Why quantify biosecurity measures? 



The concept and methodology



The 1st step: subject experts & literature review on production 
system and potential pathways of disease introduction and spread

On-growing

Broodstock

Systematic approach for biosecurity 

quantification



The 2nd step is the process of formulating scoring questions and 
collecting farm data.

Develop a comprehensive and generic 
questionnaire to gather information on farm 
general characteristics, production 
management, health management, disease 
reporting, diagnostic capacity, biosecurity 
practices and record keeping…

Systematic approach for biosecurity 

quantification



A selected subset of data 
for biosecurity evaluation

Subcategories (external, internal)

Scoring
• Number of questions 
• Farmer’s answer

The third step involves creating a score for subcategories within 
both external and internal biosecurity. 

Systematic approach for biosecurity 

quantification



Biosecurity measures vary in 
importance depending on the 
pathogen. 

We assigned weight factors with the 
help of subject experts. 

Table: Experts' weights for each subcategory

Systematic approach for biosecurity 

quantification



The results are presented as 
percentages, with 100% being the 
maximum. 

Farm owners can use these 
percentages to compare their 
performance with the average of 
other participating farms. 
This helps them easily identify areas 
in need of improvement.

Systematic approach for biosecurity 

quantification



Systematic approach for biosecurity 

quantification



Dashboard for Norwegian salmon production

Biosecurity quantification

Farmer Self-assessment

Systematic approach for biosecurity 

quantification



• Through a collaboration, a dashboard with a biosecurity 
quantification tool specifically designed for Colombia's 
aquaculture industry will be developed. 

• This tool will be developed using the existing biosecurity 
checklists intended for both intensive commercial farms and 
small-scale farmers.

Systematic approach for biosecurity 

quantification



Biosecurity Guidelines for Ghana Aquaculture:

Picture credit: Fisheries Commission, Fish Health Unit, Northern 
Sector.

• A collaboration with Ghana fishery 
commission under Fish for Development 
(FfD) program

• Biosecurity quantification approach to a 
pilot population of tilapia farms in Lake 
Volta area. 

Systematic approach for biosecurity 

quantification



REGULATION (EU) 2016/429 OF THE EUROPEAN PARLIAMENT AND OF 
THE COUNCIL of 9 March 2016 on transmissible animal diseases and 
amending and repealing certain acts in the area of animal health 
(‘Animal Health Law’) 

Article 4: 

‘biosecurity’ means the sum of management and physical measures designed to 
reduce the risk of the introduction, development and spread of diseases to, from 
and within: (a) an animal population, or (b) an establishment, zone, compartment, 
means of transport or any other facilities, premises or location 

Biosecurity (EU, Animal Health Law)



• Locks in and out of the facility, and routines for visitors 

• Distinguish between different departments in the facility if 
relevant

• Equipment that is shared between several facilities 

• How dead fish are picked up and handled 

• Routines and equipment for washing and disinfecting equipment

• Routine for disinfection of roe 

• How the transporter's documentation for washing and 
disinfection is verified before loading or unloading aquaculture 
animals in the facility

• Health monitoring, and health status in the area

• Coordination of operations in the area

• Distance to other facilities, waterways, 
slaughterhouses, etc.

• Water source and treatment, and drainage

• Health status of fish taken into the facility

• Moving fish

• Vaccination

• Traffic to and from the facility

The new animal health regulations requires all approved aquaculture facilities 
to have a documented and professionally assessed biosecurity plan. The 
biosecurity plan must address measures to reduce the biosecurity risks and 
contain the following information: 

Biosecurity (EU, Animal Health Law)



Latin America:

• Latin American and Caribbean 
Aquaculture Society (LACQUA): 
Aquaculture Biosecurity 
Principles and Guidelines

• Aquaculture Stewardship Council 
(ASC): Certification Standards for 
Responsible Aquaculture

Biosecurity (Checklist, Certification)



• Baseline knowledge
• Bridge terrestrial and aquaculture competences

• Use existing knowledge on terrestrial side
• Ownership to program
• Understanding the socio-cultural environment of operations
• Networking and collaborating
• Awareness of dynamics of aquaculture

Fundamental for success 



Farm competence
Local/site health knowledge
Collection of relevant farm-data in a standardized way
Reporting abnormal behaviour

essential for early detection
feedback mechanisms
acknowledgment to “data collectors”
demystifying purpose of data collection 

Fundamental for success



• Regular monitor of animal health 
• Immediately isolate and treat any disease or infected fish
• Regular disease screening test 

Fundamental for success



• Regular cleaning and disinfection
• Facility is in good condition of 

maintaining
• Establishment is free of weeds, 

rubble, garbage, disused objects or 
any waste material.

• Implemented procedures for the 
management and disposal of sanitary 
risk materials and solid waste

Fundamental for success



Quarantine measures.
(Isolation and 
observation)

Vehicles disinfection 

Entering people, 
materials, and 
equipment to the 
production area

Animal health program 
(Including monitoring 
health Plan)

Side effects of 
veterinary supplies 
notification

Cleaning and 
disinfection for: 
facilities (cages, ponds, 
tanks), containers, 
storage rooms, 
equipment, etc.Management and final 

disposal of sanitary 
risk materials and solid 
waste.

Movement of live 
animals 

Unusual mortalities or 
alterations in the 
productive parameters 
notification

Management and final 
disposal of mortality

Importation 
certification or 
document of origin of 
the animals

(Standard) operating procedures 

Fundamental for success



• Staff understand and apply the biosecurity 
measures adopted

• Staff training program
* Include: daily activities, health and welfare, 
etc.

Educate and train workers in the farm biosecurity plan 
to be a normal and integrated part of their daily work 

Fundamental for success



Vaccination

• Vaccines plays a crucial role in enhancing 
biosecurity within aquaculture production

• Reduce transmission risks
• Lower treatment costs 
• Promote sustainability
• Guidelines for export vaccinated fish -

Agreement between importer and exporter



Government competence

Develop appropriate legislation 
• national policies, enforceable and transparent regulatory 

legislation to be implemented at the farm/state/national 
level 

• Define jurisdictional responsibility and consistency with 
international standards and obligations (WOAH, SPS –
agreement) 

• Identify most important diseases for listing

• Implementation of surveillance programme

• Identify stakeholders, Stimulate interaction between industry 
and research institutions

Fundamental for success



Small-scale farmers  are the backbone of 
many rural communities in both 
industrialized and non-industrialized 
countries 

Ensure the basic understanding among 
competent authority that aquatic animals can 
get infectious diseases

More than 500 aquatic species 
are in culture



• Small Farmers without facilities or technical assistance to 
apply with the standard. 

• Lack of knowledge about the real number of small farmers

• Decision-making without the employment of diagnostic 
tests

• Unusual mortalities or alterations in the productive 
parameters are not reported

• The Costs/Benefits are not clear or not enough in farmers 
point of view

Challenges



From top to bottom and left to right: 

• Kari Norheim  

• Saraya Tavornpanich  

• Jacob Zornu
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• Kofitsyo Cudjoe  
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• Mona Dverdal Jansen  
• Arve Nilsen
• Margarida Leandro
• Maria-Fernanda Serrano 

De La Cruz

Contributors to development of the 

aquaculture biosecurity quantification tool
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