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GENERAL DISCLAIMER

Information contained in this publication is provided as general advice only. For application to specific circumstances, professional advice should be sought.

The Department of Primary Industries, Queensland and the Aquaculture Association of Queensland Inc. have taken all reasonable steps to ensure that the information contained in this publication is accurate at the time of production. Readers should ensure that they make appropriate inquiries to determine whether new information is available on the particular subject matter.

FOREWARD

Consumers are increasingly concerned that the food they eat meets the following criteria:

Is the food safe?

Does it possess the required eating qualities?

Are production methods for this food environmentally sound?

The Aquaculture Association of Queensland Inc. recognises this challenge and believes that the industry is mature enough to meet those demands.

[image: image5.wmf]It is quite obvious that all responsible fish farmers will strive to comply with whatever food safety standards that apply to their product..  While as a primary industry, we may not be required  to comply with the requirement for a full HACCP-based Food Safety Plan, it is becoming increasingly obvious that consumer pressure will drive this decision.  The issue confronting our industry is whether we are willing to be progressive in implementing voluntary Food Safety Plans before prescriptive requirements are enforced.  

While the growing and marketing of live fish may only have minimum exposure to risk, this industry is also aware that there is a rising demand for fresh chilled product, which is vulnerable to contamination during harvest, processing and transport.  Unfortunately, all seafood is perceived by the public to be high risk.  It is essential that we combat this perception by documenting standard procedures, which ensure that the safety of our product is beyond reproach. 

The Aquaculture Association of Queensland Inc. has developed these Food Safety Guidelines with assistance from the Department of Primary Industries to address this need.

To be effective, the Guideline must be seen as a working document, which is structured to respond to industry input, and the needs of newly developing processes.  It is designed to begin the process of bringing the industry into line with new food regulations by way of practical recommendations and with a minimum of fuss.  The Guidelines provides operators with background information, plain English directions and suggested formats for the documentation of procedures, which lie at the heart of any transparent Food Safety Plan.  It is certainly not meant to be just another shelf adornment.

I recommend these Food Safety Guidelines to all serious freshwater finfish farmers.

Bruce Sambell

President 

Aquaculture Association of Queensland Inc.

February 2000

FOOD SAFETY AND QUALITY ASSURANCE

Current Issues

Controlling and improving seafood quality is one of the foremost challenges confronting the world’s seafood industry today.  Seafoods are delicate and highly perishable commodities, which require strict attention to harvesting, handling and processing conditions in order to maintain high standards of SAFETY and QUALITY.

New National Standards

The Australia New Zealand Food Authority (ANZFA) was formed to review and recommend National Food Standards for Australia and New Zealand.  [image: image6.png]


These new food regulations will require industry to identify food safety hazards and to develop their own auditable food safety plans.

For the farmed freshwater finfish industry this represents an inevitable progression from on-farm self management to industry approved Food Safety Plans as the industry grows.

SeaQual

The SeaQual project has been initiated by the seafood industry to foster quality management.  SeaQual Australia plays an important role in raising awareness and providing information on quality management.  It aims to benefit the industry by hastening the adoption of quality management systems throughout the production and distribution chain.

Food Safety Program 

A Food Safety Plan is defined as a written document which:

· identifies and analyses hazards

· identifies where and how hazards are controlled

· covers supervision and monitoring of controls

· states how hazards can be brought back under control

· must include the keeping of records

Food is considered unsafe if it contains:

· Micro-organisms which may cause food poisoning

· Foreign objects which may cause harm

· Chemicals which may cause harm

Traceability is an essential function in any safe food marketing chain.
Effective Food Safety Plans combat the most likely causes of food borne illness, which arise from procedural breakdowns in the three areas of:

· Hygiene

· Temperature Control

· Cross Contamination

Indemnity

Despite all reasonable precautions, genuine mistakes can be made which lead to litigation under Common Law.  There is no limit on penalties which can be imposed under Common Law.  It is therefore advisable that anyone in the food business (including fish farmers) should take out adequate product and public liability insurance cover. 

SILVER PERCH AND OTHER FRESHWATER FINFISH MANAGEMENT CYCLE

Food Safety Guidelines, to be successful, have to be incorporated in the normal day to day activities on the farm.  The farm management cycle therefore provides a basis in determining the main points that need to be addressed in the Food Safety Guidelines.  The following diagram highlights the major activities of the silver perch and other freshwater finfish management cycle and is provided as an aid in identifying potential health hazards in the production cycle.

Diagram 1
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HUMAN HEALTH

Food-borne illness presents a significant threat to public health.  All food handlers (including fish farmers)are responsible for producing safe food.  This is a basic public expectation.  Most food-borne illnesses develop as a result of poor temperature control or bad hygiene.  Diseased or contaminated fish are an obvious source of risk and management should have procedures in place to cull such animals from the supply chain.

Personal Hygiene/Contamination

Personal hygiene is important in all food handling operations because normal healthy persons can be innocent carriers of a range of food poisoning bacteria.  Good personal hygiene can prevent the accidental introduction of human pathogens into the food chain. 

Obviously, these hygiene standards become more critical when dealing with processed as opposed to live product. 

RECOMMENDED ACTIONS:

· Always maintain a high standard of personal hygiene when handling seafood or containers used for holding seafood

· Thoroughly wash and dry hands before commencing work

· Wear clean clothing; cover cuts and sores

· Notify employer when suffering from illnesses that can be transmitted to other persons

· Wash hands after:

a) Using the toilet

b) Touching raw fish

c) Handling garbage or other waste material

d) Smoking, eating or blowing your nose

e) Use of chemical or moving from other farm-based operations


DOCUMENTATION:

 In order to comply with basic food safety regulations, even a low risk industry will be required to maintain a record of cleaning procedures and responsibilities.  This will include simple instructions on when to wash hands, what protective clothing to wear and the reporting of communicable illnesses.

POND MANAGEMENT

1. Water Quality

Successful aquaculture depends on the maintenance of good water quality, which is essential for optimal production of healthy fish.   The use of high stocking densities and feeding rates in ponds leads to the deterioration of water quality and sporadic blue-green algae blooms which contribute to off-flavour production.  Normal pond management may require the use of chemicals, which should be applied responsibly.


RECOMMENDED ACTIONS:  


· Ensure that any chemicals used are registered for use in aquaculture and that appropriate withholding periods are observed.

· Routine monitoring of water quality variables is essential.

· Management of algal blooms has implications for off-flavour production.

· Physical management techniques include: 

- water exchange

- regulation of feeding

- reduction of stocking density

- management of aeration


DOCUMENTATION 

Pond Management Chart -  Appendix 1

This chart provides a format for recording pond water quality variables.  Best practice dictates that these variables be monitored on a regular basis.

2. Health  Management

Fish Health

Obviously diseased fish represent an economic loss to the farmer as well as a potential disease risk to the consumer.  Conditions contributing to disease outbreaks are also detrimental to optimal growth.  Regular or on-going farm outbreaks require investigation to establish any underlying causes because disease is usually an indicator of stress in the production system.  Management strategies can then be put in place to alleviate the cause and improve the overall health of the fish in question.  Charting disease occurrence will enable the diligent farmer to begin remedial action before a developing trend gets out of hand.

Quarantine Rules

Quarantine procedures in the transport of all fish should be rigorously enforced, whether they are arrivals from another farm or simply transfers between ponds or tanks in situ.

RECOMMENDED ACTIONS:  


Incoming fish

· New fish to be held separately in tanks for at least 1 week to allow for salt treatment (5-10ppm) of ectoparasites and the healing of wounds caused by capture methods. (Treatment for ectoparasites will vary depending on the species of fish and the local environmental variables.  More specific advice should be sought from a veterinarian.)

· Microscopic examination of skin scrapes, gills and fins is required to establish presence and eventual identity of suspected parasites.

Containment

· Police on farm outbreaks by the separation of equipment between production units. 

eg  Do not use nets or equipment from other ponds unless they have been thoroughly cleaned and sun dried after previous use.

Outgoing 

· Reject fish displaying obvious disease symptoms.

Withholding

· Use only chemicals registered for aquaculture.

· Observe all withholding periods rigorously. 


DOCUMENTATION

Health Status Chart –Appendix 2

This chart provides a simple means of recording the health status of fish in ponds or tanks. This information provides a good indication of the general health of the farmed stock and is a reflection of the effectiveness of pond management practices. 

3 Feeding

Optimal growth rates are ultimately dependent upon pond temperature.  Equally as important is the use of quality, cost-effective feeds in conjunction with sound feeding strategies.  Appropriate storage of feed is also essential to eliminate contamination and degradation.  Feeding behaviour is a good general indicator of fish vigour.

RECOMMENDED ACTIONS:  

Maintain a feed log with the following details:

· Feed Supplier: 

· Feed Type:

· Batch No:

· Date Supplied:

· Storage Conditions:

· Store and rotate feed supplies appropriately (vermin free, low humidity, cool temperature).

· Calculate the pond biomass to guide feed input.

· Observe and record feeding behaviour.

· Record results.

DOCUMENTATION

Feeding Observations – See Appendix 3

This chart enables the farmer to record his biomass calculations, the amount of feed actually consumed and any changes in feeding behaviour of the fish.

HARVESTING

The harvesting process is the culmination of the pond production cycle and as such, it is vital to ensure that the physical processes involved do not diminish the quality of the end product.  It is essential to have on hand, adequate harvest tanks and associated equipment for the intended harvest size. Treatment of harvested product will depend on the intended market outlet, eg. Whether the product is destined for the live food trade or the fresh chilled market. Adequate clean water to flush and store all harvested fish must be available.  Post harvest handling will vary depending on the intended market, eg chilled fresh or live product. Timing of the harvest is crucial.

RECOMMENDED ACTIONS:  

Harvest Preparations

· Fish must not be fed for a minimum of two days prior to harvesting.

· Fish to be harvested by scooping out of cages/tanks/harvest pits, nets etc.

· Generally,  harvesting  should  be timed to avoid extremes of temperature and to utilise as much natural light as possible. .

Harvesting Checklist

The following list should be checked prior to harvest:

· Harvesting and holding equipment clean and ready for use

· Clean water source available at harvest point

· Holding tanks plumbed and services provided

· Staff rostered for tasks

· Harvesting record sheets prepared.

A close check should be kept on any differences in water chemistry between the harvest pond and holding tanks because wide differences particularly in temperature and pH can cause mortalities.


DOCUMENTATION

Harvest Details – Appendix 4

Harvest details recorded should include details on the biomass harvested, duration of the harvest, weather details as well as starting and finishing water temperatures. 

TRANSFER

Crowding and associated poor water quality are common hazards encountered in temporary storage of harvested fish.  Rough handling can also occur if the transfer to assigned holding facilities is not carefully organised.

CAUTION!


STRESSED FISH CONSUME LARGE AMOUNTS OF OXYGEN AS WELL AS GIVING OFF LARGE AMOUNTS OF AMMONIA AND CARBON DIOXIDE
RECOMMENDED ACTIONS:  

· Holding tanks should be shielded from direct sunlight and protected from external contamination.

· Holding tanks should be supplied with clean water and sufficient aeration to assure saturated oxygenation.

· Protect against   rising water temperatures because oxygen is less soluble in warm water.

· Transport tanks should have a supply of bottled oxygen 


DOCUMENTATION

Transfer Details –Appendix 5

Details such as the duration of the procedure, the maximum density of fish in the container and the temperature range experienced during transfer, are all-important details to track in the quest for consistently safe, high quality product. 

PURGING

Off-flavours and other undesirable flavours in food or water can lead to consumer rejection of a product.

A range of factors including artificial feed ingredients, natural food, post-mortem oxidative rancidity or odorous pollutants in the aquatic environment can cause off-flavours. Silver perch readily absorb off-flavours from water through the gills, skin and intestinal tract. Water temperature and the fat content of the fish influence uptake. Highest incidence in summer associated with blue-green algae blooms, high feeding rates and poor water quality. Gall bladder stain is not thought to be a problem with silver perch.

Note: Poor hygiene in purge tanks can be a source of contamination of the product

RECOMMENDED ACTIONS:  

·  Purge live fish in clean water for 7 (minimum) days to eliminate off-flavours.

·  Include salt (5-10ppm) in purge water to reduce stress, to prevents fungal infections and kill ectoparasites.

·  Taste-test fish from each  purging tank before killing or delivery 


DOCUMENTATION

Purging Details –Appendix 6

The length of time spent in the purging tank along with water exchange rates are important details 

TEMPERATURE CONTROL

Temperature control is probably the single most important factor in preventing food poisoning and keeping seafood fresh.  All seafood needs to be kept at low temperatures from the time of harvest until cooking for eating.  Should the temperature of fresh killed seafood rise above 5(C, it may:

· Increase growth of pathogens

· Make seafood look “tired’

· Reduce the shelf life of seafood

RECOMMENDED ACTIONS:  

· The most humane killing procedure for fish involves immersion in an ice slurry.

· Approx 27 kg of ice will reduce 100 kg of fish from 250 C to 00C . Additional ice will be required to maintain the slurry temperature at 0C.  Mixing is essential to ensure even heat transfer throughout a large mass of fish.

· Adequate ice slurry should be prepared to cope with the expected harvest biomass and sufficiently prior to harvest to ensure a slurry temperature of 00C.

· Ice slurry should be made up with potable water where available.

· Fish held in an ice slurry should achieve a core temperature (10C within 4 hours.

· Probe thermometers (calibrated) on a lead should be used to monitor the temperature of the ice slurry.


DOCUMENTATION

Chilling Records – Appendix 7

Food Safety Standards require that the temperature of chilled fish be never warmer than 5(C.  The speed of chilling is also critical to both the safety and quality of the final product .

FINAL GRADING and PACKING


Standardisation of product portions is a growing marketing trend, particularly for the restaurant trade, but also in fresh chilled displays.  A generally more discerning public is naturally drawn to a well-presented product.  

Grading is the tool that enables the producer to present a uniform, quality product.

RECOMMENDED ACTIONS:  

· Sufficient ice required to be on hand (if product to be fresh chilled)

· Adequate ice slurry prepared before harvest

· Product labelling equipment organised 

· Staff notified in advance, transport arranged if required

· Pack fish according to the customers’ specifications.

· Following chilling, fish should be quickly but carefully sorted and size graded by eye.

· Check sub-sample weights on calibrated scales.

· It is recommended to   pack fish neatly with belly down, head against the end of the box which should be a plastic lined styrene case.

· Include at least 1 kg of ice (in a plastic bag) or a proprietary dry refrigerant pack @ -180C in each case of fish. 

· Do not allow fish core temperature to rise above 40C.


DOCUMENTATION

Packing Specifications –Appendix 8  

The following information should be displayed on all cases by way of a  legible label :

( Name and address of farm or packer.

( Name and contact details for consignee.

( Size grade and/or number of fish in case.

( Net weight.

( Date of packing.

( Chilled fish – store at less than 40C.


STORAGE AND TRANSPORT

Seafood should be stored and transported in areas specifically designed for that purpose to ensure quality is maintained and that seafood is protected against contamination by pathogens, chemicals and physical matter.  Similarly, ice used to chill seafood needs to be free from contamination and should be handled and stored in clean hygienic conditions.  Containers that are used for other purposes or inappropriate cleaning procedures between use can be another source of contamination.  Inappropriate transport conditions are often overlooked as a risk factor in the maintenance of safe, high quality product.

RECOMMENDED ACTIONS:  

1. Contamination

· Clean and sanitise storage rooms to prevent contamination from pathogens, foreign matter, insects, and pests.

· Avoid cross contamination of cooked seafood with raw seafood.

· Use only clean and dry fish bins which have been properly cleaned and stored hygienic areas.

· Store all chemicals (including cleaning agents) separately to seafood storage areas.  Ensure all containers are correctly labelled and staff are aware of any associated hazards.

· Cover seafood during transport and distribution.

2. Temperature control

· Maintain and verify temperature control during transit

· Transport seafood in vehicle specifically designed for the purpose

· Equip chilling/refrigeration compartments with temperature monitoring devices

· If ice is used, have sufficient quantity to last the length of the journey

CUSTOMER COMPLAINT AND RECALL PROCEDURES

Whilst no business is keen to receive customer complaints they are an important indicator of both customer opinion of the business and the quality of the products.

Customer comments good or bad should be recorded, and it is good sense to prepare a customer comment book with columns:

	Date
	Product/Code
	Comment
	Customer Details
	Action Taken


Where the issues are purely quality or service the action taken is entirely a business decision.   Where illness is suspected then there needs to be a procedure in place which involves:

· Notification to the Manager

· Identifying and separating any suspect stock

· Notification to the local health authority (if serious)

· Informing the supplier where appropriate

· Analytical Testing if necessary.

It is always difficult with a single complaint to be certain the seafood is the cause, but if two independent complaints relating to the same item are received then action should be taken.   The log is useful as the identity of the first customer is already recorded for follow up when the second complaint is received.

Recall of product should only take place with the involvement of the health authority.   The business should have records of customers and may need to contact them to hold and retrieve product.

More likely the business becomes part of a larger recall having been supplied with product subsequently found to be unsafe.   In these circumstances the receival and usage records may be vital to limiting the damage by identifying whether or not suspect product was received and when/to whom it was sold.   If product remains in storage there must be a procedure for isolating and preventing its use.   Any returned stock must equally be held.

The ability to carry out a recall is included in the legislation.   ANZFA have published a Food Recall Protocol to assist a business to be prepared. 

PREMISES CHECKLIST

Whether a  fish farmer needs to comply with the following checklist will be determined by the amount of subsequent processing done to the product after harvesting.  Obviously the transhipment of live fish is a low risk operation and the same standards would not be expected to apply as in the case of gilling, gutting and/or filleting.

General

· Flyscreens on windows

· Pests excluded

· Work areas clean

Food Handling Areas

· Floors well constructed and easily cleaned

· Walls and ceilings protect food from contamination

· Food contact surfaces clean, with smooth and impervious surfaces

· Sufficient ventilation 

Refrigerated Storage

· Adequate cooling and freezing capacity

· Easily cleaned

· Equipped with a thermometer

· Able to separate cooked and raw seafood

Ice Storage

· Adequate contamination-free storage space

· Non-corrosive floor, walls & ceiling

· Easily cleaned 

Chemical Storage

· Stored away from food area

· Stored off floor

· Adequately contained and labelled

Storage of Packaging

· Stored off floor in dry, well-ventilated area

Storage of Waste

· Stored in appropriate, well-labelled containers

· Segregated from food storage and preparation areas

· Containers leak proof, non-absorbent and sealable 

Seafood Holding Containers

· Easily cleaned and in good repair

Hand Washing Facilities

· Easily accessed

· Clean and sanitary

· Provided with warm running potable water

· Supplied with hand washing and drying facilities

Water supply

· Potable water supply

· Adequate quantity and pressure to conduct effective cleaning
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APPENDICES

In order to achieve complete compliance with the new Food Safety Standards, industry members will eventually be required to provide written details on the company structure, key staff and responsibilities, crew training, cleaning schedules, trace-back procedures, etc.  The following list of appendices is provided as a guide for the recording of industry-specific information which should firstly assist the industry in day to day management.  Secondly, these details should enable operators to easily gear up to specific Food Safety Plans. 

APPENDIX 1

	WATER QUALITY MANAGEMENT
	
	
	
	

	Water Quality Variables
	Acceptable Range
	Critical Range
	Remedial Activity
	Operator

	Dissolved Oxygen
	
	
	
	

	Temperature
	
	
	
	

	Ph
	
	
	
	

	TAN
	
	
	
	

	NH3
	
	
	
	

	Algal Bloom
	
	
	
	


APPENDIX 2

	HEALTH STATUS

	Date
	Observations
	Sample Taken
	Results
	Remedial Action
	Operator

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	


APPENDIX – 3

	FEEDING OBSERVATIONS

	Date
	Biomass
	Consumption 

Per Meal
	Feeding Behaviour
	Operator

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


APPENDIX 4

	HARVEST DETAILS

	Date
	Biomass
	Duration
	Water Temp
	Weather
	Comments
	Operator

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	


APPENDIX 5

	TRANSFER DETAILS

	Date
	Duration
	Density
	Min Temp
	Max Temp
	Operator

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	


APPENDIX 6

	PURGING DETAILS

	Date In
	Date Out
	Exchange Rate
	Taste Test
	Comments
	Operator

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	


APPENDIX 7

	CHILLING

	Date
	Duration
	Initial Temperature
	Final Temperature
	Sample Fish Temperature
	Operator

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	


APPENDIX 8

	PACKING SPECIFICATIONS

	Date
	Package Type
	Label
	Check Temp
	Operator 

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	





� EMBED MS_ClipArt_Gallery  ���











� EMBED MS_ClipArt_Gallery  ���





� EMBED MS_ClipArt_Gallery  ���





� EMBED MS_ClipArt_Gallery  ���








�














CHILLED FISH





PROCESSING





FURTHER


GRADING





LIVE FISH 





PRODUCERS





TRANSFER





TRANSPORT





PACKING





PURGING





INITIAL  GRADING





� EMBED MS_ClipArt_Gallery  ���





� EMBED MS_ClipArt_Gallery  ���





QUALITY FEEDBACK





MARKETS





PONDS


-water quality


-health


-feeding











FARMED FRESHWATER FINFISH FOOD SAFETY GUIDELINES

PAGE  
1
FARMED FRESHWATER FINFISH FOOD SAFETY GUIDELINES


_996404845

_1000817723

_1000885265

_1000882677

_1000814465

_996402960

