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WHETHER YOU HAVE FINS OR A SHELL YOU ARE WHAT YOU GROW IN

ENVIRONMENT
AQUEOUS ENVIRONMENT



Reproduction (NEr)



ANIMAL ENVIRONMENTAL LINKAGES



HIERARCHY OF DISEASE IMPACTS

REDUCED CONVERSION EFFICIENCY

REDUCED GROWTH

LOST GROWTH

REDUCED PRODUCT QUALITY

INCREASED MORTALITY



Biosecurity for Aquaculture Facilities, 2009

Practices, procedures and policies to 
prevent or reduce the risk of introduction 
and spread of infectious diseases or 
infestations. Biosecurity may also include 
measures designed to mitigate impacts 
of outbreaks and/or infestations.

 Pathogens
 Bacteria, viruses, fungi

 Parasites
 Pests

Subasinghe and Bondad-Reantaso 2006



CURRENT MAA LOSS CONTROL INITIATIVES

• BIOSECURITY PLANS AND AUDITS

• PATHOGEN SPECIFIC ACTION PLANS

• INTEGRATED PEST MANAGEMENT PLANS

• CODES OF PRACTICE

• AREA MANAGEMENT AGREEMENTS



COOPERATIVE MANAGEMENT PROGRAMS

MAA CODE OF PRACTICE

AREA MANAGEMENT AGREEMENT

BIOSECURITY TEMPLATE

AND AUDITS

MAA FINFISH

 CONTAINMENT MANAGEMENT SYSTEM
MAA FINFISH

HEALTH AND BIOSECURITY AGREEMENT

PATHOGEN

ACTION PLANS

IPM PLAN



MAA AREA MANAGEMENT AGREEMENTS
MINIMUM OPERATIONAL STANDARDS AND GUIDELINES

• TRANSITION MECHANISM GUIDELINES

• COMMUNICATIONS GUIDELINES

• HEALTH MANAGEMENT AND BIOSECURITY  PROTOCOLS

• INTEGRATED PEST MANAGEMENT GUIDELINES

• WASTE MANAGEMENT GUIDELINES

• DISINFECTION PROTOCOLS



BIOSECURITY AUDITS
• PROACTIVE TOOL 

• THIRD PARTY INSPECTION AND DIRECT  FARMER FEEDBACK 

• UNANNOUNCED  AND REPETITIVE

• SYSTEMATIC REVIEW OF POTENTIAL VECTORS AND RISK FACTORS 

• BETWEEN 77-121 QUALITATIVE AND QUANTITATIVE MEASURES

• WEIGHTED FACTOR ANALYSIS

• SPECIFIC REMEDIAL RECOMMENDATIONS

• QUANTITATIVE SCORE



PATHOGEN SPECIFIC ACTION PLANS

• CLARIFICATION OF DEFINITION OF CONFIRMED POSITIVE STATUS AT 

TEST, INDIVIDUAL ANIMAL, CAGE AND FARM LEVELS

• OUTLINE POTENTIAL ECONOMIC IMPACTS OF CLINICAL OUTBREAKS

• PRIORITIZED PATHOGEN AND DISEASE MANAGEMENT OBJECTIVES

• SPECIFIC  BIOSECURITY AND SURVEILLANCE PROTOCOLS

• SPECIFIC RESPONSE ACTIONS

• SPECIFIC GUIDANCE ON REPORTING OBLIGATIONS



Biosecurity for Aquaculture Facilities, 2009

 Reduce risk of introduction

 Minimize spread on-farm or to new areas

 Promote animal and plant health

 Protect economic investment
• Reputation

• Reduce mortalities

 Protect against new triple P challenges
• Oyster Herpies, mussel “wasting” disease

 Protect human health



Hazard

Analysis and

Critical

Control

Point



1) Hazard analysis

2) Identify critical control points (CCP)

3) Establish controls for CCP

4) Establish CCP monitoring req.

5) Establish corrective actions

6) Establish HACCP system verification

7) Establish record-keeping system



 Goal is to provide a complete and 

systematic risk analysis

 Each facility is unique

 Processes, products, facilities and 

risks change over time
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HACCP PLAN FORM

Firm Name: Salmon Hatchery Site Location: .

Firm Address: P.O. Box 

Spruce Head, Me.

Type of Site: Land Based Hatchery.

Date Excepted: Signature:

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

Critical

Control 
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Public/Private Partnerships, Bay Management 
Areas, All-in All-out, Inter-grower Agreements

• CONSOLIDATION OF BAY MANAGEMENT AREAS (BMA) 

• FALLOW ALL SITES IN A BMA CONCURRENTLY, NO 
CARRYOVERS

• PROHIBIT MOVEMENT OF FISH BETWEEN SITES

• RESTRICT MOVEMENT OF VESSELS, EQUIPMENT AND 
PERSONNEL BETWEEN SITES AND BMAS

• SINGLE YEAR-CLASS OF FISH PER BMA

• INDEMNIFICATION CRITICAL

• STRICT BIOSECURITY AUDITING

• OPEN COMMUNICATION BETWEEN GROWERS

• AGGRESSIVE PATHOGEN SURVEILLANCE

• AGGRESSIVE CONFIRMED POSITIVE RESPONSE

• CONTINUOUS ANALYSIS AND PRODUCTION EVOLUTION



LESSONS LEARNED
• EVERY TRIPLE P CHALLENGE IS UNIQUE BUT SOMETIMES LESSONS FROM ONE 

HELP 

• EVERY SPECIES, FARM, FARMER AND PRODUCTION METHOD IS DIFFERENT

• GROWER “BUY IN” IS VITAL

• INDEMNIFICATION IS CRITICAL

• NEW PATHOGENS CAN BE CHALLENGING FROM A POLICY PERSPECTIVE

• NEW DETECTION TECHNOLOGIES HAVE LEARNING CURVES

• SURVEILLANCE AND EPIDEMIOLOGY CRITICAL TO EFFECTIVE MANAGEMENT

• MULTIPLE TESTING METHODS IMPORTANT FOR REGULATORY CERTAINTY

• LAB CERTIFICATION IMPORTANT BUT SO IS RING TESTING

• USED CAREFULLY, MOLECULAR TESTING IS POWERFUL TOOL 

• USED IN A VACUUM OR BY THE INEXPERIENCED OR UNTRAINED, IT CAN KILL MORE 

FISH/SHELLFISH THAN A TRIPLE P  
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