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EXECUTIVE SUMMARY

With molluscan shellfish playing an increasingly important role in the fishery products of the countries of the Benguela region, food safety regulation by the Governments of Namibia, Angola and South Africa must ensure consumer safety for these products when used for both local consumption and for export. The rapid growth of aquaculture in all three countries highlights the need for each of the Governments to implement the necessary monitoring, testing and certification of commercial products. If the countries hope to access lucrative foreign markets, these procedures must be in accordance with standards of the receiving countries and trade associations.

Because filter-feeding shellfish have the ability to accumulate and therefore concentrate in their flesh, any harmful substance that may be in the growing water, the risks associated with consuming this type of seafood have been translated into stringent safety programs all over the world.  Of these the European Union (EU) and United State National Shellfish Sanitation Program (US NSSP) are considered among the most comprehensive.  Elements of these programs cover all steps in production: water quality surveys, screening of shellfish flesh for contamination by biotoxins, microorganisms or chemicals, and procedures involved with harvesting, storage, transport, processing, labeling and tagging.  Compliance and enforcement are measured through comprehensive record keeping. 

This report identifies program components which may be necessary if the industries in Angola, Namibia, and South Africa are to meet the regulations of the EU and the US with regard to the above production activities. The regulations or the EU and US NSSP are similar in many cases, but there are significant differences. For example, the EU requires that shellfish flesh be sampled and analyzed to determine microbial contamination, whereas the US NSSP relies on water sampling and shoreline surveys that evaluate the impacts of pollution sources in the area.  The report also examines methodology and protocols used by these two reference programs. Again, there are differences, such as the EU requirement that plankton sampling be an integral part of a biotoxin monitoring program, while this is not required in the U.S.  

In a subsequent report, a Model Shellfish Sanitation Program will be outlined that will allow the BCLME countries to develop national regulations that are consistent within the region, as well as being compliant with international standards for export to the EU and the US. It is already evident, however, that in order for a regional model program to be realized in a timely manner, certain prerequisites must receive priority attention. In particular, countries need to establish testing laboratories that are accredited to carry out the necessary tests for biotoxins, and microbial and chemical contaminants.  Likewise, plankton, biotoxin, and sanitary monitoring programs need to be implemented to provide the long-term datasets that are needed to justify policy decisions about the nature and degree of monitoring that will eventually be required by importing countries and associations. Countries would be wise to begin these preparations, even if not yet at the stage to begin formal implementation of national shellfish sanitation programs.

Research continues to detect on a global scale an ever-increasing suite of HAB biotoxins that are of prime concern with regard to consumer safety. Because a variety of potentially toxic phytoplankton species are present in the coastal waters of the Benguela, toxin-testing according to the accepted international protocols is a priority for these countries. Likewise the ever-increasing anthropogenic load on coastal zones combined with the efficiency of bivalve shellfish to accumulate substances potentially dangerous to human health requires comprehensive coverage of both microbological and chemical substances. 

1 Introduction

This is the second in a series of reports to design a harmful algal bloom (HAB) and shellfish sanitation monitoring and management program in Angola, Namibia, and South Africa. This is undertaken through BCLME Project EV/HAB/02/01 “Harmonization of Regulations for Microalgal Toxins for Application in Countries Bordering the Benguela Current Large Marine Ecosystem” and EV/HAB/04/Shellsan: “Development of a Shellfish Sanitation Program model for Application in consort with the Microalgal Toxins Component”.   The first report in the series presented a review of the existing policy and approaches regarding HAB Management and shellfish sanitary control in Angola, Namibia and South Africa, including legislation, status of the HAB problem, regulations, codes of conduct, and monitoring activities. This second report provides a synthesis of requirements of various sectors of governments and industry relating to microalgal toxins and sanitary control. 
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Included in the report are requirements from receiving countries or regions (e.g., the EU and USA) as well as the governmental and industry needs for Namibia/Angola/South Africa to be able to implement the recommended programs.  A subsequent report will summarize a regional workshop convened to gain consensus on best implementable management approaches, and a final report will present draft regulations or guidelines for a model shellfish sanitation program including HAB and marine biotoxin management components.

A related project (BCLME Project EV/HAB/02/02a “Development of an Operational Capacity for Monitoring of Harmful Algal Blooms in Countries Bordering the Northern part of the Benguela Current Large Marine Ecosystem: Phase 1 – Design” is also underway.   Several reports are forthcoming from that study that bear directly on the present effort.

2 Background

2.1  Red Tides and Harmful algal blooms  (HABs) 

Among the thousands of species of microscopic algae at the base of the marine food chain are a few dozen that produce toxins.  These species make their presence known in many ways, ranging from massive "red tides" that discolor the water, to dilute, inconspicuous concentrations of cells noticed only because of the harm caused by their highly potent toxins.  Impacts include mass mortalities of wild and farmed fish and shellfish, human illness and death, alterations of marine trophic structure, and death of marine mammals, seabirds, and other animals (Anderson et al., 2001). The term “red tide” is misleading, however, since toxic blooms may be greenish or brownish; non-toxic species can bloom and harmlessly discolor the water; and, conversely, adverse effects can occur when some algal cell concentrations are low and the water is clear.  Given the confusion surrounding the meaning of "red tide", the scientific community now prefers the term "harmful algal bloom" or HAB. This new descriptor includes algae that cause problems because of their toxicity, as well as non-toxic algae that cause problems in other ways.  It also applies to macroalgae (seaweeds) which can cause major ecological impacts as well.

HAB phenomena take a variety of forms. With regard to human health, the major category of impact occurs when toxic phytoplankton are filtered from the water as food by shellfish which then accumulate the algal toxins to levels that can be lethal to humans or other consumers. These poisoning syndromes have been given the names paralytic, diarrhetic, neurotoxic, azaspiracid, and amnesic shellfish poisoning (PSP, DSP, NSP, AZP, and ASP). All have serious effects, and some can be fatal.  Except for ASP, all are caused by biotoxins synthesized by a class of marine algae called dinoflagellates. ASP is produced by diatoms that until recently were all thought to be free of toxins and generally harmless. A sixth human illness, ciguatera fish poisoning (CFP) is caused by biotoxins produced by dinoflagellates that grow on seaweeds and other surfaces in coral reef communities. Ciguatera toxins are transferred through the food chain from herbivorous reef fishes to larger carnivorous, commercially valuable finfish. In a similar manner, the viscera of other commercially important fish such as herring or sardines can contain PSP toxins, endangering human health following consumption of whole fish. Yet another human health impact from HABs occurs when a class of algal toxins called the brevetoxins becomes airborne in sea spray, causing respiratory irritation and asthma-like symptoms in beachgoers and coastal residents. The documented effects are acute in nature, but studies are underway to determine if there are also long-term consequences of toxin inhalation.

Another type of HAB impact occurs when marine fauna are killed by algal species that produce exogenous toxins associated with the cell surface, release toxins and other compounds into the water, or that kill without toxins by physically damaging gills, by creating low oxygen conditions as bloom biomass decays or by causing light attenuation as thus affecting submerged aquatic vegetation. Some algae (including but not restricted to those that produce chemically well-characterized toxins known to affect humans), can adversely affect growth and survival of larvae or adults of commercially important shellfish populations. For example, red tides of the dinoflagellate Heterocapsa circularisquama in Japan are not a public health concern and do not appear to affect finfish, but have caused mass mortalities of valuable cultured pearl oysters (Pinctada fucata) as well as edible bivalves including Pacific oysters (Crassostrea gigas), clams (Tapes philippinarum) and mussels (Mytilus galloprovincialis) (Matsuyama et al., 1996). Similarly, brown tides of the picoplanktonic alga Aureococcus anophagefferens (Pelagophycea) have caused mass mortalities (not linked to hypoxia) of mussels, and devastated bay scallop fisheries in the mid-Atlantic USA, but are not known to affect finfish or humans (Bricelj and Lonsdale 1997). Brown tide species have also been reported from South Africa (G.Pitcher, pers. comm.) 

Farmed fish mortalities from HABs have increased considerably in recent years, and are now a major concern to fish farmers and their insurance companies. The list of finfish, shellfish and wildlife affected by algal toxins is long and diverse (Anderson 1995) and accentuates the magnitude and complexity of HAB phenomena. In some ways, however, this list does not adequately document the scale of red tide effects, as adverse impacts can occur throughout coastal ecosystems in subtle ways that are difficult to detect. In virtually all trophic compartments of the marine food web, there can be impacts from toxic or harmful blooms. 

Finally, economic impacts can also result from the so-called “halo effect”, or avoidance of safe, uncontaminated seafood because of mistaken public perceptions that the HAB event has affected all fish and shellfish and that toxins that kill these organisms are retained within their tissues. Management strategies must address this public overreaction and include programs (e.g. via public education) to reduce these impacts.

2.2 hab problems in the bclme region

HABs in the Benguela region pose a potential threat over an extensive area spanning three countries. There is huge disparity in the amount of available information on HABs within the Benguela region, with little known of the role they play in the Northern Benguela. The history and extent of the HAB problem in the region are detailed in Currie et al. (2004), but are briefly summarized here.  

Earliest documentation of PSP poisoning with probable involvement of Alexandrium catenella comes from an incident in Cape Town in 1888, when illness and deaths amongst the local population occurred, together with apparent poisoning of baboons after eating white mussels (Pitcher 1998).   Cases of PSP poisoning have been recorded from the Cape area intermittently over the last decades. DSP was identified for the first time along the South African coast in 1991 (Pitcher et al., 1993). The regular appearance of Dinophysis spp. make DSP a potential hazard in both the South African and Namibian waters. The presence of Gymnodinium and Pseudo-nitzschia species strongly suggest that NSP and ASP are potential problems in the Benguela as well (Pitcher 1998).

Mussel mortalities along the South African west coast have been linked to blooms of Alexandrium catenella and Gonyaulax grindleyi (= Protoceratium reticulatum, a producer of a toxin called yessotoxin), with cases of extreme contamination of both white mussels Donax serra and black mussels Choromytilus meridionalis attributed to Alexandrium catenella blooms (Pitcher and Calder 1999). Mortalities of phytplanktivorous fish such as sardine are susceptible to PSP toxins with confirmed PSP poisoning incidents in St. Helena Bay.  Investigations may reveal microalgal ichthyotoxins to account for unexplained fish mortalities throughout the Benguela. Of special interest is the dinoflagellate Gymnodinium galatheanum (now called Karlodinium micrum and recently shown to produce a novel fish-killing toxin (Kemper et al., 2002)). Members of the Prasinophytes and Rapidophytes are also of interest, as the ichthyotoxic raphidophyte Heterosigma akashiwo has been observed in the northern and southern Benguela, but has yet to be associated with harmful impacts (Pitcher and Calder 1999). Further up the food chain, seabirds and marine mammals that consume affected mussels, zooplankton and fish, can potentially accumulate the toxins to harmful levels.

Ciguatera Fish Poisoning is unlikely to occur in Southern Benguela waters but warrants investigation in Angolan waters, especially near offshore islands with coral reef resources.

In Namibia the role of toxic HABs in the ecosystem is not clear. Despite potentially toxic species and cysts having been identified in Namibian waters, there are no records of human illness or mortality that implicate microalgal biotoxins as the causative factor. Admittedly, the coastal community is small and harvesting of shellfish is minimal, so toxic incidents could pass undetected. It is of note that in 2004, large-scale mortalities of seabirds, fish and fur seals have occurred along the Namibian central coast. In July and early August more than 7000 dying Cape Cormorants washed ashore between Sandwich Harbor and Swakopmund, exhibiting movements suspicious of neurological dysfunction. This was followed in August and September by thousands of dead fish – a wide variety of species but predominantly plankton grazers pilchard and redeye - littering the beaches, followed in October with deaths of fur seals. Toxicological investigations are ongoing at this time, but many of the symptoms of the dying animals are consistent with a neurotoxin, possibly of algal origin.  If confirmed, this would be of significant importance to the growing shellfish industries in these same waters.   

Cultured mussels from Lüderitz tested positive for PSP in the mid-1990s, apparently caused by Alexandrium catenella. Prior records are few, and limited to claims that fish mortalities were caused by algal blooms, e.g. mass fish mortalities in the region of Walvis Bay in the 1940’s were ascribed to a Gymnodinium species, and Heterocapsa triquetra, Gymnodinium galatheanum (=Karlodinium micrum), Scrippsiella trochoidea (=Peridinium trochoideum) and Alexandrium tamarense were found to occur commonly in the Walvis Bay region, as well as Prorocentrum micans and various species of the genera Gyrodinium, Peridinium and Dinophysis (Pitcher 1998). On the South African west coast, blooms of Ceratium furca, Ceratium lineatum, Prorocentrum micans and to a lesser extent Alexandrium catenella dominate (Pitcher and Calder 1999).

Blooms comprising vast quantities of algal cells contribute to secondary problems not related to the production of toxins. Along the Namibian coast, decay of such intense primary production results not only in water column hypoxia but also in anoxic diatomaceous ooze settled meters thick on the seabed. Intense microbial reduction occurs in these sediments, with subsequent regular release of methane carrying toxic hydrogen sulfide into the overlying water column. Combined effects of the sulfide and associated hypoxia result in mortalities of fish and invertebrates. In South Africa episodic anoxic events following decay of massive phytoplankton blooms have in recent years caused losses of thousands of tons of rock lobster, resulting in devastating losses to this valuable fishery (Matthews and Pitcher, 1996).

2.3 microbial contaminants and other sanitary issues

As they feed on microscopic plants and animals in the water, molluscan bivalves filter and ingest any particulate matter that happens to be in the growing areas.  In coastal  areas that are subject to sewage or fecal contamination, shellfish will concentrate bacteria, viruses and other potentially dangerous biological contaminants, and can make the consumer sick. There are many examples where consumers have contracted hepatitis, cholera, Norwalk Virus and other microbial diseases from the consumption of shellfish harvested in polluted waters.  There is also strong evidence that shellfish can concentrate pollutants such as heavy metals, PCBs and other toxins when they are subject to the discharges from industrial areas. Since shellfish consumers expect their shellfish to be live and wholesome until they are cooked or ingested, there have been many specific regulations and procedures developed internationally to ensure that shellfish are harvested, handled, processed and shipped under appropriate conditions to ensure consumer safety.

The assessment of shellfish product safety at the time of harvest is predicated on numerous assumptions and historical findings, regarding the survivability of pathogens and indicator bacteria in the environment.  Indicator bacteria are used to evaluate the potential risk from sewage and other animal wastes. The typical indicators for shellfish programs are fecal coliform and E. coli because they are typically present in sewage-contaminated waters and they can be readily cultured and enumerated.  Some viral and bacterial human pathogens are potentially transmitted by shellfish. Many of these pathogens have unknown survival rates in seawater and the rates of uptake and discharge by shellfish is unknown.  The ratios of viral and bacterial pathogens to indicator organisms (e.g. fecal coliforms) are not quantified and vary considerably depending on local conditions.   

A combination of systematic water quality monitoring, testing of shellfish, and a shoreline survey of the vicinity of shellfish growing areas is used to determine the sanitary condition of an area.  Most areas where harvest of shellfish is prohibited due to the risk of contamination by human and/or animal waste are exposed to either point source or non point sources of pollution.  Direct discharge of sewage (treated or untreated) is considered a point source and an appropriate sized closure where shellfish harvest is prohibited must be established near the discharge outfall.  Non-point sources of concern can include storm water runoff in urban areas, areas where there are failed or poorly installed septic systems, animal farms, concentrations of wild animals and other types of human activity that creates contaminants.  Both point and non-point pollution problems can be exacerbated by heavy precipitation.  Therefore, in addition to assessing the water quality, shellfish quality, and investigating potential pollution sources, shellfish programs must also consider meteorological and hydrographic factors that affect the contribution and movement of contaminants throughout the shellfish growing area. 

Under the US NSSP, water quality assessment is the key element of the shellfish sanitation program. Water quality is determined by an ongoing program of bacteriological monitoring using indicators of fecal pollution. Each shellfish growing area evaluation includes a pollution source survey of the shoreline and other areas adjacent to the shellfish growing waters. This inventory of potential shoreline pollution sources is designed to reveal that the area is not subject to direct contamination with small amounts of fresh sewage which would not ordinarily be revealed by the bacteriological examination.  

Under the EU program, there is a greater reliance on the results of analysis of the shellfish themselves.  Flesh testing is conducted regularly from all active shellfish harvesting areas and the results of analysis for bacterial indicators are used to classify an area.  Under proposed new regulations, the EU is incorporating a shoreline survey component to their shellfish sanitation programs (expected in 2006) in order to ensure appropriate classification of the shellfish growing area.

In the Benguela region, there have been few assessments of sanitary quality in the marine environment related to shellfish safety.  Marine pollution is not a serious concern in Namibia since most of the coastline is devoid of habitation.  The highest concentrations of marine pollution occur in Walvis Bay, Namibia’s largest shipping port.  This originates from effluents from fish factories and hazardous substances used in repair and maintenance of fishing vessels and other ships.  It has not happened yet, but there is always the possibility of major pollution events from oil tankers which travel along the coast.   In desert areas of the Benguela region such as Luderitz and Walvis Bay, the effluent from the municipal waste water treatment facility is typically discharged into the desert away from the ocean.  Although these types of situations still need to be evaluated to ensure that there are no inadvertent discharges from pump stations and the collection system, it is likely that the relative level of sewage contamination in these coastal areas is minimal.  The lack of rainfall or agricultural husbandry in these areas also suggests that the risks to water quality are minimal.  

Other parts of the Benguela region may be subject to sewage pollution due to high populations in urban areas such as Luanda, Angola and Cape Town, South Africa.  It is likely that untreated sewage is being discharged in many areas of the Angolan coast and there are many bays along the Angolan and South African coast where human inhabitants tend to cluster in cities and towns. These relatively protected areas are also the most likely place for shellfish cultivation and harvest.  The situation regarding sewage collection, treatment and discharge in these areas must be investigated as part of the classification of the shellfish growing areas in these regions.  There are studies underway in Angola sponsored by BCLME to evaluate coastal waters for pollution for which results are just beginning to be evaluated.   Storm water runoff in urban areas is also a significant contributing factor to water quality, for example Cape Town has over 100 storm water outlets.  South Africa does not allow the discharge of industrial waste or sewage sludge.   

3 National requirements and legislation for habs and sanitary inspections

The following sections describe the national policies, regulations, and approaches to shellfish sanitation and HAB biotoxin monitoring and management in the Republic of South Africa, Namibia, and Angola. There are significant differences among these programs at the present time.  As a general goal, all three countries should strive to harmonize their shellfish safety policies both within the Benguela region and with trading partners. This can be accomplished by adoption of internationally accepted policies and procedures, some of which are summarized here. The Constitution, in each of the three countries (in preparation in Angola), provides an overarching framework as the basis from which more specific law-making prerogatives are derived. 

3.1 south africa 

Mariculture has been clearly identified in the South African Marine Fisheries Policy as a sector requiring attention. The Living Marine Resources Act of 1998 provides for the principle of national control, with Marine and Coastal Management (M&CM) designated as the mandated government agency to build capacity for this function. 

3.1.1 Legislation and Administration

Regulations specific to mariculture were promulgated in the Marine Living Resources Act No. 18 (1998).  Although these regulations address health concerns, they do not explicitly address public health concerns related to shellfish.

The South African Molluscan Shellfish Monitoring and Control Program, which has recently received government endorsement, was devised by the responsible agency (M&CM) in order to supervise growing, harvesting, handling and transportation prior to placing product on the market.  A Memorandum of Understanding (MOU) is presently in the process of being established between M&CM and the South African Bureau of Standards (SABS), as SABS is designated by the Department of Health and Department of Trade and Industries as the Competent Authority for the certification of fishery products to the EU. Similarly MOUs are presently being drawn up between M&CM and the relevant Health authorities (at present local government level) to define their contributions to the Program. 

The Molluscan Shellfish Monitoring and Control Program provides the regulatory basis for the sanitary control of all phases of the shellfish industry and allows the relevant official departments/agencies to:

· Classify all actual and potential shellfish growing areas as to their suitability for shellfish harvesting on the basis of sanitary quality and public health safety;

· Control the harvesting of shellfish from areas which are classified as restricted or otherwise closed (patrol, apprehend and prosecute);

· Regulate the harvesting of shellfish by means of appropriate monitoring through an industry-independent system of monitoring (inspectors, environmental health practitioners, etc.);

· Restrict harvesting from actual and potentially affected growing areas in a public health emergency; and

· Prevent the sale, shipment or possession of shellfish that cannot be identified as having been produced in accordance with a shellfish sanitation program and food control legislation.

Legal authority over these various functions however is fragmented, so that until the  Program is legally endorsed, M&CM permit conditions for shellfish mariculture regulate monitoring of growing waters and products. Permits are issued by that Department, in terms of the provisions of the following:

· the Marine Living Resources Act, 1998 (Act No. 18 of 1998) 

· the Health Act No. 63 of 1977

· the Foodstuffs, Cosmetics and Disinfectants Act No. 54 of 1972 

· the Standards Acts (SABS) Specifications

· the National Environmental Management Act (NEMA), 1998 (Act No. 107 of 1998) and the regulations promulgated there under

· the Environment Conservation Act (ultimately to be replaced by NEMA)

· the Sea Shore Act (to be replaced by the Coastal Management Act).

Compliance to the permit conditions are stipulated in section 5 of the permit:

Section 5.3: The Permit Holder shall be responsible for the sampling and analytical costs related to compliance with paragraphs 5.2. and 5.3 and the microbiological, biotoxin and other toxic and hazardous substances testing as specified in paragraph 8.9.

Section 5.5: Harvesting of shellfish shall cease in the event of a public health emergency (sewage contamination, biotoxin events, oil spills, etc.) and shall only be reopened on the advice of Marine & Coastal Management when additional water quality sampling has revealed that the danger has passed.

For the purpose of this report, the administrative duties for the Molluscan Shellfish Monitoring and Control Program are listed below:

· The SABS is the Competent Authority for certifying and verifying compliance of fishery products to the EU and other overseas markets.

· M&CM is the regulatory body authorizing the mariculture (including relaying), harvesting and transport of molluscan shellfish for wholesale trading.

· Depuration plants and wet storage facilities should be treated as food premises and certified as such under Regulation 918 of the Health Act. This will require at least annual inspection by the Ministry of Health or the SABS. M&CM will administer monitoring records.

· Establishments packing (live or fresh) or processing shellfish must be certified as “food premises” by the SABS or Ministry of Health, and licensed annually by M&CM.

· SABS and/or the relevant Health Authority (inspectors, environmental health practitioners etc.) shall assist with sampling where appropriate.

· M&CM compliance officers will ensure harvesting does not take place in areas that are temporally closed.

· The relevant Health Authority shall be responsible for corrective action when a confirmed shellfish-borne illness is reported and when an end of the line product fails to meet microbiological and other criteria.

· M&CM shall be responsible for implementing emergency action plans when live shellfish from a particular growing area fail to comply with limits for fecal coliform and Salmonella, biotoxins, and other harmful and deleterious substances.

Maintenance of proper records is required to allow the periodic review of the adequacy of the program by the relevant Competent Authority (Department of Health, SABS) and importing countries (e.g. EU). Compliance to the Program requires a central file of all records of shellfish sanitation activities. The records include:

·  Protocols for closing and re-opening growing areas to harvest in the event of public health emergencies (e.g. microbiological, biotoxins)

· The MOU stating clearly the different responsibilities, where two or more agencies are involved in the sanitary control of the shellfish industry 

· Copies of permits, certificates and laboratory evaluation reports

· Operational plans and growing area reports

·  Enforcement action reports

· Evaluation reports by foreign and local authorities

· Details on wet storage, relaying and depuration activities

·  Documentation on approval for dispatch and processing

Permit conditions set out in detail the sampling frequency for shellfish and water testing and the regulatory limits to be applied for bacterial and biotoxin contaminants.  These details are included in the South African Molluscan Shellfish Monitoring and Control Program in Annex 1.  

3.2 namibia

A characteristic of the Namibian fishing industry is its orientation towards external markets, mainly to the EU. This holds true for all segments of production in the seafood industry. The new Aquaculture Policy (2001), Aquaculture Act (2002), Aquaculture Regulations (2003) and Aquaculture Strategic Plan (2004) show the Namibian Government’s commitment to the budding aquaculture industry.

International requirements regarding the sale of live shellfish stipulate testing for biological (bacteria, biotoxins, virus, parasites) as well as chemical contaminants (heavy metals, agrochemicals, others), before Namibian products can access the EU Member States as well as US markets. The Aquaculture Act (2002) provides the basic legal framework for these requirements in an internationally acceptable shellfish sanitation program.

 Current food safety and potential quality problems linked to present products of aquaculture produced in Namibia are apparently few and limited to mariculture of molluscs. Prior to 2003, aquaculture activities adopted existing regulations in the Marine Resources Act, 2000, to obtain import permits and sanitary certificates. However with international market security for aquaculture products the driving force, an appropriate regulatory program with a legal mandate must be developed. Presently, a large percentage of the farmed oyster production from Namibia is exported within the region to the Republic of South Africa.  Once the South African Shellfish Sanitation is legally enforced in the RSA, these new regulations will be applied to Namibian aquaculture operations exporting to the RSA. Already such pressure is being exerted, and official monitoring of Namibian growing areas has begun in an effort to harmonize international standards as soon as possible and to allow exports to the RSA to continue.  

The need for certification of aquaculture products calls for an internationally acceptable national shellfish sanitation program. 

3.2.1 Legislation and Administration

In Namibia, there are few Government bodies with mandates directly related to capture fisheries and aquaculture.  In terms of the Marine Resources Act of 2000, the Ministry of Fisheries and Marine Resources (MFMR) is responsible for the sustainable management and conservation of the marine environment and marine fisheries. The Ministry’s Aquaculture Policy (March 2001) addresses product quality & responsibility in the following terms: 

“Farmed aquatic organisms destined for export shall comply with the regulations of the importing country. The importer shall establish the Competent Authority for export certification. Such certification shall constitute authority for exit through customs. Export quality will be monitored by the Competent Authority in order to promote a generic quality image for Namibian exports of farmed aquatic organisms.”

With regard to Harmful Algal Blooms:

“ MFMR shall be responsible for monitoring coastal areas for the presence of Harmful Algal Blooms and for providing immediate formal notification to producers if harmful algal blooms are confirmed. Mollusc aquaculturists will be expected to be vigilant in observing the areas in which they operate for the possible presence of Harmful Algal Blooms and shall supply the MFMR with regular samples for analysis.”  

Based on the Aquaculture Policy the Namibian Aquaculture Act came into force in 2003. Sections relevant to water quality and sanitary issues, including biotoxin monitoring, are found in part IV: Management and Control Measures. Section 26 covers reporting of disease or harmful organisms, water quality monitoring, and handling and marketing of aquaculture products:

(1) The Minister must, for the purpose of aquaculture, cause a water quality monitoring system to be established and maintained to provide timely information to licensees of the occurrence or imminent occurrence of any pollution or natural phenomenon which may have a harmful or detrimental effect on the aquatic environment or any aquaculture product. 

(2) Where any area of Namibian waters in which aquaculture is conducted is affected by any pollution or natural phenomenon, the Minister must immediately order the testing of the water of the affected area and of the aquaculture products farmed in or with such water to determine –

(a) whether aquaculture activities can be undertaken and continued; and

(b) in consultation with the Minister responsible for public health, whether the aquaculture products farmed therein are fit for human consumption;

(c) in consultation with the Minister responsible for trade prevent the sale or marketing of aquaculture products that are unfit for human consumption.

(3) If the results of the tests ordered by the Minister under subsection (2) show that: 

(a) the water quality of the affected area is unsuitable for the continuation of aquaculture;  or

(b) the aquaculture products farmed therein are not fit for human consumption,

the Minister must immediately, by notice in at least two newspapers circulating in the country, order the closure of the aquaculture facility and may prohibit the sale or marketing of aquaculture products farmed therein.  

(4) As soon as tests demonstrate that the water quality of any area closed under subsection (3) is suitable for aquaculture or that aquaculture products farmed therein are fit for human consumption, the Minister may, by way of notice referred to in subsection (3) –


(a) order the reopening of a closed area;


(b) in consultation with the Minister responsible for public health allow the sale or marketing of aquaculture products farmed in or with such water.  

Powers to administer general food legislation in Namibia are vested in the Ministry of Health and Social Services. All the major food legislation is found in the Foodstuffs, Cosmetics and Disinfectants Act of 1972 (Act No. 54 of 1972), inherited from South Africa.  Frozen shellfish regulations are detailed in Government Notice No. 2949 of 1968 for South West Africa (= Namibia), which provides Standards of Food, Drugs and Disinfectants. The updated Foodstuffs, Cosmetics and Disinfectants Ordinance of 27 August 1979 presently controls sale, manufacture and importation of foodstuffs in Namibia. The domestic marketing of farmed oysters sold as foodstuffs therefore falls under the regulatory control of the Ministry of Health and/or the Municipalities.

The Ministry of Trade and Industry (MTI) is the Government of the Republic of Namibia’s appointed Competent Authority (CA) for fish and fishery products earmarked for exports, and is recognized as such by the EU (Commission Decision 2000/673/EC).  MTI delegated powers to the SABS in terms of a 1991 Agreement between that body and the MTI, as the official inspection body responsible for certification of all fish and fishery products.  

Following official inspections by the EU, the position of the SABS and its relationship with the CA was endorsed as being equivalent to Article 2.13 of Directive 91/493/EEC of 22 July 1993 which enables the Competent Authority (i.e. a central authority) to delegate such competency. The Ministry carries out annual verifications and approves those listed vessels and land based establishments that comply with Directive 91/493/EEC. Establishments must also comply with Directive 93/43/EEC of 14 June 1993 on the application of HACCP principles for food safety, wholesomeness and quality of the products. 

The EU as a trading partner carried out 2 missions important to Namibia:

1.  Inspected the competence of the SABS in Namibia in 1995

2. Following the second mission of the EU Inspectors in 1999, Namibia status was raised from a listed Level 2 third country trading partner to a level one third country trading partner i.e. the export products from Namibia need to comply only with EU standards and need not comply separately with each importing country’s separate requirements. 

According to the EU the exporting country must design a Health Certificate according to a specimen produced by the EU: to date a Health Certificate designed by the Ministry of Trade and Industry which is the Competent Authority is being used. 

In line with the EU Directives that do not accept a private institution as an “official inspection body”, the government has duly entered into an agreement with the South African Bureau of Standards (SABS) which is a statutory body responsible for regulatory functions in terms of the Standards Act.  The Global Conformity Services (GCS) laboratory in Walvis Bay is accepted only as an SABS laboratory, because that company is legally part of SABS Holdings, the body with which an arrangement exists with the Namibian government.

In summary: the Ministry of Trade and Industry is the Competent Authority in all matters concerning exports of fish and fishery products to the European Union and elsewhere. The MTI has appointed the South African Bureau of Standards as the technical body responsible for the execution of almost all technical duties to guarantee compliance with Council Directive 91/493/EEC (EC, 1998) and related legislation, such as initial inspections for approval of processing establishments and vessels, the sampling and testing, and the issuing of health certificates. 
3.2.1.1   Biotoxins and Phytoplankton

Legislation specific to biotoxins is lacking in Namibia. Biotoxins are referred to generally as “natural phenomena” and in this context both the monitoring of phytoplankton and testing for biotoxins are covered in the Aquaculture Act, part IV: Management and Control Measures, section 26, as quoted in 3.2.1 above.

3.2.1.2   Sanitary Issues in Growing Areas

Sanitary issues are covered by the same general section as biotoxins in the Aquaculture Act  (Part IV, section 26; as quoted in 3.2.1 above)

With regard to local sale and consumption, shellfish are tested by Ministry of Health officials according to hygiene standards for fresh fish products as laid down in the Foodstuffs, Cosmetics and Disinfectants Ordinance of 27 August 1979. Also covered by this Act are limits of microbial contamination, as well as metal content (lead, copper, mercury, zinc, cadmium, arsenic, tin and antimony), and preservatives and antioxidants. Permissible levels of metals for shellfish are laid out in regulations (R.1518 of 19 September 1994 of the Foodstuffs, Cosmetics and Disinfectants Act No. 54 of 1972).

3.2.2 Programs and regulations

3.2.2.1   Biotoxins and Phytoplankton

Phytoplankton research within the Ministry has over the past three years, together with historical records, provided a list of phytoplankton species from Namibian waters. A considerable number of potentially toxic species have been shown to occur along the Namibian coast. Toxic events have occasionally been suspected, with toxic shellfish reported from Lüderitz in the mid-1990s. The recent bird, fish and fur-seal mortalities are also of potential biotoxin origin.  

Table 1  Permissible heavy metal content in South Africa and Namibia (ppm)

	Foodstuff
	Lead
	Copper
	Mercury
	Zinc
	Cadmium
	Arsenic
	Tin
	Antimony

	Shellfish including cephalopods and shellfish products
	4.0
	50.0
	1.0
	300.0
	3.0
	3.0
	40.0
	1.0


(The Foodstuffs, Cosmetics and Disinfectants Act No. 54 of 1972)

3.2.3 Programs and regulations

3.2.3.1   Biotoxins and Phytoplankton

Phytoplankton monitoring within the Ministry has over the past three years, together with historical records, provided a list of phytoplankton species from Namibian waters. Toxic events have occasionally been suspected, with toxic shellfish reported from Lüderitz in the mid-1990s. The recent bird, fish and fur-seal mortalities are also of potential biotoxin origin.  

Within the last year monitoring of HAB species along the central coast has begun.  To date however, no routine official toxin testing is carried out, as no laboratory in Namibia is competent or accredited to carry out these tests. Furthermore, there are to date no regulations or programs governing such issues as harvesting, processing, relaying, depuration, wet storage, dispatch centers, and canning, cooking and freezing of molluscan shellfish.  In the case of aquaculture products being exported to South Africa – limited presently to the exports of live oysters – the farmers themselves try to comply with the requirements of the Republic of South Africa by sending product samples for toxicological analysis (accredited testing of PSP and DSP) to the single laboratory handling these tests in South Africa. Because this procedure is inefficient and costly, the frequency of biotoxin monitoring varies from company to company. Some companies test weekly, some test monthly. 

 With expansion of the aquaculture industry (aiming for international export) a rigorous sanitation program including detection of HAB species and toxins needs to be devised and implemented. This situation is presently being addressed through the combination of appointment of dedicated government staff in the Ministry of Fisheries and Marine Resources, and projects funded by BCLME and the International Atomic Energy Agency (IAEA).  

3.2.3.2   Sanitary issues in growing areas

Sanitation monitoring of the growing areas along the central Namibian coast was initiated through a pilot study of this BCLME project in April 2004 and continues to provide valuable information on water quality.
In the case of aquaculture products being exported to South Africa – limited presently to the exports of live oysters – farmers comply with the requirements of the Republic of South Africa, by collecting water and product samples for the necessary microbial and chemical analyses. Microbiological analyses are carried out either by local or South African laboratories; the chemical analyses must be sent to South Africa as no specialized seawater analytical laboratories exist in Namibia. The frequency of sampling varies from company to company, from once a week to once a month. 

3.3 angola

Subsistence harvesting of shellfish is common practice in Angola. Aquaculture ventures, which the Angolan Government considers a future possibility, will initially be focused on providing local communities with food rather than seeking export markets. There is no formal testing for shellfish safety, but through recent legislation the Government has signaled its intention to establish a shellfish sanitation program for present and future needs.

Problems associated with the consumption of shellfish contaminated by microalgal toxins are suspected but without any monitoring or testing, these cases are difficult to confirm. The new Biological Aquatic Resources Act (2004) refers to sanitation issues.
3.3.1 Legislation and Administration

New fisheries legislation, the Biological Aquatic Resources Act, was approved in June 2004 and will be published by the end of 2004. It replaces the Fisheries Law of 1992. This new Law has been developed to cover both capture fisheries and aquaculture and contains reference to the sanitary quality of fish and aquaculture products. 
In Article 203 of the new Biological Aquatic Resources Act (2004): Rights and Obligations of Aquafarmers, section 2, refers to sanitation issues:

2.   Aquafarmers must, above all:

a. Comply with the obligations mentioned above in this law, including
its regulations and all other applicable legislations, especially those
concerning the environment and sanitation.
b. Comply with all applicable regulations / conditions, especially those of hygiene and sanitation in the growth, transport, processing and packaging of aquaculture products.

Under this Act, draft regulations have been developed to control the microbiological quality of fish products, aquaculture products and the marine environment. Included are HAB biotoxins and sanitary standards. The draft regulations are presently being circulated to the different national Ministries concerned.

In Part II of these Regulations on Hygiene and Sanitary Requirements for Fishery and Aquaculture Products:

· Article 3 defines the Competent Authority as the Ministry of Fisheries 

· Article 5 defines the responsibilities of the Competent Authority with regard to the sale of aquaculture products, for both local and export markets. This includes certification of products.

· Article 7 outlines the responsibilities of the official inspectors, including sampling for quality control, checks on sanitary condition of the production activities, and documentation.

In Part III:

· Article 9 regulates the quality of fresh water used for processing 

· Article 10 regulates chemical additives to products
In Part IV: 

· Article 12 requires inspection for parasites in fisheries and aquaculture products

· Article 13 lays out the conditions for marketing of products. These include general standards of hygiene.

· Article 14 refers to contaminants which are specified in Article 20

· Article 15 specifically refers conditions of live bivalve molluscs to Article 20

· Article 17 refers to products prohibited for marketing. These include products containing the biotoxins responsible for ciguatera poisoning, ASP, DSP and PSP

· Article 20 requires the Ministries of Fisheries and Health to establish specific norms for organoleptic, chemical, microbiological, and biotoxic contaminants in fish and aquaculture products in terms of Article 194 of the Biological Aquatic Resources Act. It requires procedures involved in monitoring systems to control quality of fishery and aquaculture products

Part V addresses enforcement and penalties.  In addition Annexes 1 and 2 contain the specific requirements.  Annex 1 contains the specific standards referred to in Article 13 and following articles, concerning sanitary and quality-control of the marketing establishments.  Part V of Annex 1 covers sanitary control and inspection of production conditions, specifically in (B) for

1. Organoleptic control

2. Parasites

3. Chemical contaminants

4. Microbiological and biotoxic substances

 Annex 2 contains the minimum hygiene norms for fishing vessels (including those involved with aquaculture activities).   

A second set of regulations specifically for Aquaculture does not focus on sanitary or consumer-safety issues, but rather on administrative matters involving aquaculture ventures.

The Constitution contains articles which would allow and provide for the sanitary regulation of shellfish including biotoxins:

· Respect and protection of human life (Article 22)

· Right to have a healthy environment and the state has the responsibility to adopt the measures to maintain ecological equilibrium (Article 24/1/2) 

Other legal bases could be used in the drafting of shellfish sanitary regulations:

· The Basic Law of Environment approved in 1998 

· Convention on Biological Diversity (1992) 

· The SADC Fisheries Protocol 

· Law of Waters (2002)

· Consumer Protection Law  (2003)

· Law for Promotion of Private business 

· Constitution  (in preparation)

The Ministry of Fisheries is the Competent Authority for quality requirements of marketed fish and aquaculture products and the certification thereof. The Ministry of Fisheries and the Ministry of Health are responsible for regulatory control and inspection.

3.3.1.1  Biotoxins and Phytoplankton

The Law on Biological Aquatic Resources (2004) addresses the quality of fish products generally.  

· The Law includes aquaculture, with specific objectives applied to quality.

· Under this Law, draft Regulations on Health and Sanitary Requirements for Fishery and Aquaculture Products, part IV, Article 17 refers to products prohibited for marketing. These include products containing the biotoxins responsible for ciguatera poisoning, ASP, DSP and PSP

· Article 20 requires the Ministries of Fisheries and Health to establish specific norms for organoleptic, chemical, microbiological, and biotoxic contaminants in fish and aquaculture products in terms of Article 194 of the Biological Aquatic Resources Act. It requires procedures involved in monitoring systems to control quality of fishery and aquaculture products.

In the Consumers Protection Law (Law 15 of 2003, 22 July):

· Article 4a refers to the “good quality of products”

· Article 4b refers to “life and health protection” against risks produced through the trade of products  

· Article 4e and 4f entrench the due process rights and the right to be heard in a court of law

·  Article 6/1 enshrines the right to be informed of health risks

· Article 6/2 prohibits trade in products that could represent a risk to human life

·  Responsible authorities are identified and given the duty to make known any risks the product may have for human health 

· Article 6/4 imposes liability for marketing of harmful products.

· Article 10 creates “liability without fault” legally referred to as “strict liability” which specifically addresses human health and safety concerns

3.3.1.2   Sanitary Issues in Growing Areas

Under the Biological Aquatic Resources Act (2004) there are regulations for production, quality inspection and health of fish products. Relevant sections include:

· Sanitation and quality assurance (Article 1)

· Conditions necessary for the export certificate (Article 10/1)

· Criteria for sampling programs and analytical methods  (Section V /1/4)

The Law on Biological Aquatic Resources (2004) and the Consumers Protection Law (Law 15/2003, 22 July) can provide the legal framework for sanitary control issues in the same way suggested as for biotoxins (see in 4.3.1.2.above).

3.3.2 Programs and Regulations

Monitoring programs require staffing and capacity. Political turmoil in the country has severely limited the capacity for such programs to develop and proceed. However sanitary inspection of fish products does take place before these products may be marketed.  Angola exports fish products to the EU and Asia.

The Angolan Ministry of Fisheries is the recognized Competent Authority, with microbiological testing and certification carried out at IIM (Instituto de Investigaçao Marinha). Microbiological analyses are carried out on water and fish products:  total fecal coliforms, and Salmonella.

3.3.2.1   Biotoxins and Phytoplankton

Present phytoplankton research is carried out at the IIM. Together with historical records and recent international surveys in Angolan waters, a comprehensive list of phytoplankton species from Angolan waters has been compiled, which includes a considerable number of potentially toxic species (see BCLME report number

EV/HAB/02/02a-1: Fernández-Tejedor et al., 2004). 

Toxic events are suspected but not recorded or confirmed through testing. Regulations referring specifically to HABs detection are found in the Biological Aquatic Resources Law (2004): the Ministry of Fisheries is the Competent Authority to adopt necessary measures to assure inspection of fishery and aquaculture products.

To date no formal HAB monitoring program has existed and no routine toxin testing is carried out, as no laboratory in Angola is competent or accredited to conduct these tests. Under the Law of Biological Aquatic Resources (2004), draft Regulations on Health and Sanitary Requirements for Fishery and Aquaculture Products, part IV, Article 17 refers to products prohibited for marketing. These include products containing the biotoxins responsible for ciguatera poisoning, ASP, DSP and PSP.  Article 20 requires monitoring systems to control quality of fishery and aquaculture products, including HAB toxins.

Local consumption of shellfish is important to the coastal communities. For food safety for both subsistence gatherers and the marketplace, a sanitation program including detection of HAB species and toxins needs to be devised and implemented. This situation is presently being addressed through a combination of projects funded by BENEFIT, BCLME and IAEA.

3.3.2.2   Sanitary Issues in Growing Areas

The Technological Department at the IIM is competent in microbiological testing and chemical analysis of fish products. There is official control over production, quality inspection and health condition of fish products; molluscan shellfish are recently  included in the new Law of Biological Aquatic Resources (2004). The Draft regulations cover sanitary testing and quality assurance.  In Part II of the Regulations on Health and Sanitary Requirements for Fishery and Aquaculture Products, Article 7 outlines the responsibilities of the official inspectors, including sampling for quality control, checks on sanitary condition of the production activities, and documentation.

In Part IV, Article 12 requires inspection for parasites in fisheries and aquaculture products. Article 20 requires the Ministries of Fisheries and Health to establish specific norms for organoleptic, chemical, microbiological, and biotoxic contaminants in fish and aquaculture products in terms of Article 194 of the Biological Aquatic Resources Act. It requires monitoring system procedures to control quality of fishery and aquaculture products.

The Ministry of Fisheries and the Ministry of Health are responsible for inspection and regulation, whilst producers are responsible for fish product quality. Inspection is carried out by scientists, government observers and inspectors.

The Ministry of Fisheries certifies product quality and controls harvesting areas.  Contamination identified through microbiological testing of products can result in controlling or temporarily closing an area. Violation by harvesting in prohibited areas can lead to license suspensions.

4 Industry needs and requirements

In these times of intense scrutiny of seafood product quality and safety, a vibrant and healthy shellfish industry needs to comply with a variety of regulations and policies. 

4.1 licences

Producers will need a license or permit to operate their facilities, specifying what species they can grow and process at particular locations.  In some countries, these are called “leases” for growing areas, and permits or licenses for production or processing facilities.  A regulatory authority must have the power and legal framework with which to issue these documents. 

4.2 defined production and management areas

The farmers or harvesters need to know exactly what their licenses cover and what the boundaries of each overall growing or management area are.  Monitoring data will be collected for management areas, each of which can include multiple farm or harvesting operations.  These management areas need to be clearly defined so that shellfishermen and regulators know exactly what areas are being sampled, and which are to be open or closed.   

4.3 efficient monitoring programs

A healthy shellfish industry requires that the growing areas are properly classified on a sanitary basis and monitored for pollution and algal biotoxins to ensure the quality and safety of the product.  The monitoring programs must also meet international requirements for export purposes, and should be accurate, efficient and rapid in sampling, testing, and reporting.  Such a monitoring program needs to be sustained over long time intervals to maintain a viable industry.  

4.4 clear definitions of closure policies

When quarantine decisions are made, it must be explicit which shellfish species are not to be harvested and which areas are closed.  The conditions for re-opening a resource must also be clearly specified in advance.  A communication plan needs to be established that transmits test results and regulatory decisions to the growers, harvesters and processors in a timely manner.  

4.5 Dealer or processor certification, registration, and inspection

Industry has the legal obligation to meet certification standards based on international regulations for export and national regulations for domestic consumption. Processor certification will be based on compliance through periodic, unannounced inspections to ensure that shellfish processors are following appropriate operating procedures that protect public health and product quality.  General sanitation conditions must be maintained, including safety of the process water, condition and cleanliness of food contact surfaces, prevention of cross contamination, control of employee health conditions, proper labeling and storage conditions for product, and exclusion of pests from the premises. Inspectors will be available at the request of the industry to trouble shoot potential sanitary problems.  The industry will have access to clear criteria (checklists) and guidance for inspection compliance.

4.6 wet storage guidelines

Wet storage is defined as the holding period after harvest and before shipment.  It is important that the product be protected from contamination during this storage interval, and that the shellfish remain healthy.  To meet these goals, appropriate procedures are needed to maintain water quality in the holding facility (in some cases through purification).  In cases where holding water is recirculated, appropriate water treatment and monitoring systems need to be in place. Wet storage facilities are subject to certification and inspection.  

4.7 Access to relaying and depuration facilities 

In some situations, post-harvest treatment of product may be necessary to meet end-product sanitary requirements.  This may require either relay or depuration.  A relaying area is any area used exclusively for the natural purification of live bivalves.  A purification or depuration center is an establishment fed by naturally clean seawater or seawater that has been cleaned by appropriate treatment, in which live bivalve molluscs are placed for the time necessary to remove biological contamination, making them fit for human consumption. Both of these types of operations require Standard Operating Procedures (SOPs) and Quality Assurance (QA) plans to ensure proper maintenance and are subject to regular inspection and validation.

4.8 system for certification of product for export and domestic consumption

A Competent Authority must provide a timely and reliable system for certifying product for export in order to meet the requirements of the receiving country or trading partner, as well as for domestic consumption.  Because of the need to ship live product with a significant danger of spoilage, this certification system has to be efficient and reliable.  

4.9 product tracking capability

The origin of all shellfish must be documented through records and tagging and available at all stages of the production chain from “farm to fork”.  This enables both embargo and recall of product determined to be unfit for human consumption.  It also may initiate the closure of harvest areas and investigation of the harvest area classification.  A standardized recall plan needs to be established that guides actions during such events. 

4.10 enforcement

A viable industry that is compliant with all of the regulatory requirements relies on solid enforcement.  This assures that all operators are treated equally under the law, and that public health and industry integrity are maintained.  Designated inspectors will provide regular inspection of facilities and control areas, often in conjunction with surveillance of other fisheries operations. 

4.11 Shellfish Samplers

Samplers are needed to collect shellfish from designated sampling points according to the procedures and schedules established in the national shellfish sanitation program. Samplers must be trained, and if industry members participate, policies must be in place to prevent conflicts of interest and manipulation of samples or results.  The samplers must ensure that the shellfish are delivered to a laboratory in a timely manner, in accordance with the locally agreed sample schedule.  These samplers may also be required to collect water for phytoplankton analysis, or for sanitary analysis.

4.12 access to monitoring data 

Shellfish producers and processors should have timely access to biotoxin and sanitary test results.  This can be provided through vehicles such as e-mail, SMS, fax, internet, radio, press, and television.  Telephone can also be used if the results indicate imminent problems or anomalies.  The health authority (Department of Health) should be responsible for informing the general public of closures through local media outlets where affected stock is on the market, or where there is a history of recreational gathering.  Access to monitoring data can either be restricted or be available to all.  That decision is to be made by the regulators in consultation with the shellfish industry.     

4.13 Assurance of sustained quality of growing waters

A viable shellfish industry must operate in waters that will not deteriorate in quality through time.  This requires that government authorities maintain policies and programs that protect coastal water quality from point and non-point sources of pollution.  

4.14 Education and outreach

The regulatory authority will coordinate and make available educational opportunities to the industry.  These education programs should include: best management practices for shellfish sanitation; hazards analysis critical control point (HACCP) compliance, and sampling and monitoring techniques. 

4.15 shellfish safety committee

A forum is needed so that industry representatives can provide input into the management system.  For example, a Molluscan Shellfish Safety Committee could provide a national forum for all involved in the production and placing on the market of molluscs, to discuss the safety of the product and the management of the industry from a consumer-protection perspective.  It should be comprised of representatives of producers, processors, regulators, scientists, testing laboratories, health boards, and other regulatory authorities. 

5 international requirements for control of imported and exported seafood products 

There is a need for all seafood-producing countries to establish HAB monitoring and shellfish sanitation programs and regulations because harmful algae and other pollutants represent a significant human health hazard and pose a serious threat to fisheries and aquaculture.  It is therefore not surprising that the need to establish HAB monitoring and shellfish sanitation programs in countries bordering the Benguela current has been identified in numerous reports.  For Namibia, these include Agrodev (1994), Shannon et al. (1998), Pitcher (1999), Lima dos Santos (2002).  For Angola, relevant reports include memoranda sent to the Ministry of Fisheries by IIM, referring to the importance of the monitoring program along the Angolan coast, especially in main urban centers. For South Africa, the issue is discussed by Probyn and Pitcher (in press) and Pitcher and Calder (2000).

There is, in general, worldwide agreement on the need for measurements to control phycotoxins and other harmful contaminants in seafood, and many countries have taken legal action to ensure that shellfish contaminated with algal toxins do not reach consumers.  Globally, however, discrepancies exist in the regulatory requirements of different countries, in terms of the type of monitoring required, the methods of detection, and the regulatory limits.  Article 20 of the General Agreement on Tariffs and Trade (GATT) allows governments to act on trade in order to protect human, animal or plant life or health, provided they do not discriminate or use this as disguised protectionism. In addition, there are two specific World Trade Organization (WTO) agreements dealing with food safety and animal and plant health and safety, and with product standards. The agreement on food safety and animal and plant health standards (the Sanitary and Phytosanitary Measures Agreement or SPS) sets out the basic rules. It allows countries to set their own standards. But it also says regulations must be based on science. They should be applied only to the extent necessary to protect human, animal or plant life or health. And they should not arbitrarily or unjustifiably discriminate between countries where identical or similar conditions prevail.

Member countries are encouraged to use international standards, guidelines and recommendations where they exist. However, members may use measures which result in higher standards if there is scientific justification. They can also set higher standards based on appropriate assessment of risks so long as the approach is consistent, not arbitrary. And they can to some extent apply the “precautionary principle”, a kind of “safety first” approach to deal with scientific uncertainty. Article 5.7 of the SPS Agreement allows temporary “precautionary” measures.

The agreement still allows countries to use different standards and different methods of inspecting products. If an exporting country can demonstrate that the measures it applies to its exports achieve the same level of health protection as in the importing country, then the importing country is expected to accept the exporting country’s standards and methods. The agreement includes provisions on control, inspection and approval procedures. Governments must provide advance notice of new or changed sanitary and phytosanitary regulations, and establish a national enquiry point to provide information. The agreement complements that on technical barriers to trade.   Regardless of what other standards exist in Asia or other countries, the EU and US standards would be applied at the national level in Angola, Namibia, and South Africa.  

This section illustrates procedures implemented to ensure import/export of shellfish that are safe for human consumption. Several generalizations can be made about importation procedures in North America and the EU (detailed below):

• The exporting nation is responsible for determining the safety of the shellfish being exported; 

• Tagging is required for identification of the source of origin (growing waters) of imported product. This allows tracking of contaminated product; 

• Although health certification of product by a competent authority in the country of origin is required, spot-testing of product is also implemented by the receiving country in order to verify compliance with its sanitation requirements; and

• Conditions and requirements of the receiving country cover all steps, from harvesting to market delivery, including transport, storage/holding, depuration (for shellfish) and processing (e.g. cooking, freezing) and packaging, of fishery product.

5.1 us: the nssp/issc program
In the US the Food and Drug Administration (FDA) is charged with the responsibility of assuring that all food items shipped in interstate commerce are safe. The US National Shellfish Sanitation Program (NSSP, 2002; Annex III) is a cooperative program between the federal government and individual states, established in 1925 and recognized by the US FDA and the Interstate Shellfish Sanitation Conference (ISSC), for the sanitary control of shellfish produced and sold for human consumption. Its purpose is to promote and improve the sanitation of shellfish moving in interstate commerce and the uniformity of state shellfish programs. The NSSP requires that state laws and regulations provide an adequate legal basis for the sanitary control of all interstate (and international) phases of the shellfish industry. It recognizes that immediate emergency action to halt harvesting and processing of shellfish requires proper legal authority, and should not be hampered by lengthy administrative procedures.

The ISSC, formed in 1982, includes as members the FDA, the shellfish industry, control agencies from shellfish producing and receiving states, the National Marine Fisheries Service (NMFS, NOAA, Dept. of Commerce), the US Environmental Protection Agency (EPA) and the academic community, all as voluntary participants. A non-voting representative from each of three task forces within ISSC (growing areas, processing and distribution, and administration) is included in the ISSC Executive Board. A memorandum of understanding (MOU) established in 1984 between FDA and ISSC recognizes the ISSC as the primary national organization of state regulatory officials that provides guidance on matters related to shellfish sanitation, including harvesting, processing and shipping of fresh and frozen shellfish (oysters, clams, mussels, whole or roe-on scallops). Scallops are specifically excluded when the final product is the shucked adductor muscle only. The ISSC, which holds biannual meetings, also provides a forum for participants to resolve major issues concerning sanitation, and disseminates information to interested parties via news media, publications, regional and national meetings, and the Internet. The US Hazard Analysis Critical Point Control Program (HACCP) is a seafood safety program established by the US FDA in 1995, which focuses on preventive rather than reactive measures. The US Department of Agriculture has established a parallel HACCP for the meat and poultry industry. HACCP establishes the requirement for shellfish dealers to implement a written HACCP Plan, which includes:

· a list of most likely hazards associated with the product (including natural toxins);

· identification of critical control points where potential hazards can be controlled or eliminated in all phases from harvest to delivery of product to the market; 

· establishment of preventive measures and a list of critical limits which must be met at each critical point;

· procedures to monitor the critical control points;

· corrective action plans to ensure product safety at each of these critical stages;

· verification procedures to ensure that the HACCP is effectively implemented and adequate to ensure food safety; and 

· a description of a record-keeping system to document the HACCP system. 

HACCP regulations apply to both live and processed shellfish. 

Under international agreement with the US FDA, foreign governments also participate in the NSSP (Annex II). Therefore, any country/economy that wishes to export shellfish product into the US must comply with NSSP/ISSC guidelines, and an MOU between FDA and the national agency responsible for shellfish safety is required. The MOUs may restrict harvest areas and selected shellfish species. Importers are required to verify that their overseas suppliers follow HACCP. At present, modifications are being considered that would allow foreign counterparts with well established shellfish sanitation programs differing in some respects with that established in the US (e.g. EU Member States), to achieve equivalency status through agreement with the FDA. A list of shellfish dealers/shippers, domestic and foreign, who have been certified by state and foreign authority as meeting the public health control measures specified by the Ordinance, is published monthly by FDA.  Shippers are defined as anyone who grows, harvests, buys, or repacks and sells shellfish. Certification is for one year, and repeated non-compliance results in removal from this list. Compliance is verified by lot testing of shipped product by US federal or state laboratories. Currently, the following foreign countries/regions have MOUs with FDA and are included in the certification list: Canada (British Columbia, New Brunswick, Prince Edward Island, Newfoundland, Quebec), Chile, Korea, Mexico and New Zealand. 

The NSSP Manual, developed through the ISSC, consists of a Model Ordinance and supporting documents (ISSC 2002, Annex III). The Ordinance provides readily adoptable standards and administrative practices necessary for sanitary control of molluscan shellfish. The NSSP/ISSC guidelines establish requirements for monitoring and certification of shellfish growing waters, licensing of commercial harvesters of wild and cultured product, and certification of shellfish dealers. Harvesters are allowed to sell only to dealers listed in the Interstate Certified Shellfish Shippers List. Safety of harvested product is thus achieved by monitoring at its source of origin rather than upon arrival at the market. 

Export of shellfish product to EU countries requires that the dealer/nation of origin meet EU sanitation requirements and be issued a Health Certificate from a Competent Authority, e.g. the FDA in the US (Shumway et al.1995). If dealers are in compliance with NSSP regulations, they will meet the EU requirements. There is no evidence as yet of the occurrence of DSP cases in the US. The FDA cannot certify that a product is DSP-free because there is, at present, no FDA approved method for DSP. However, documented absence of DSP-producing phytoplankton by the dealer may be sufficient to meet EU importation requirements (Shumway et al.1995). The USA is on List 2 for imports into the EU (they are subject to a provisional decision rather than a fully authorized third country).  That means that they are allowed send shellfish but the receiving country must take responsibility for it and must not redistribute it in the EU. This situation is being reconsidered. The original Decision 97/20/EC is amended regularly. 

5.2  The European Union

Council Directive 91/492/EEC establishes uniform conditions for the production, and placing on the market of live bivalve molluscs intended for human consumption, thus ensuring movement of safe product among Member States. The provisions also apply to gastropods, echinoderms and tunicates. Bivalves must originate from production areas, which comply with EU requirements. Therefore, as in North America, control is initiated at the growout area from which shellfish were harvested.  Conditions are also described for transport from the growout area to the dealer, purification plant, relaying area and processing plant. Harvesting techniques must not cause excessive damage of shells, and animals must not be exposed to extreme temperatures after harvesting, or re-immersed in water which could cause additional contamination. A label must identify bivalves during transport and distribution until retail sale; i.e. identify the harvester, the date of harvesting and the location of the production area. The establishment of dispatch (distribution) centers must also be identified. Detailed conditions are also specified for treatment of bivalves in purification/depuration plants and packaging facilities. Experts appointed by the Commission are allowed, in cooperation with competent authorities of the importing EU nation, to carry out spot-checks as required to verify compliance with EU requirements. Each Member State must designate a national reference laboratory for monitoring marine biotoxins (Council Decision 93/383/EEC) and a national reference Laboratory for monitoring bacteriological and viral contamination of bivalve molluscs (Council Decision 1999/313/EC).The Ministerio de Sanidad y Consumo laboratory in Vigo, Spain  has been designated as the Community reference laboratory for monitoring marine biotoxins, while the Centre for Environment, Fisheries and Aquaculture Science in Weymouth, UK  has been designated as the Community reference laboratory for monitoring bacteriological and viral contamination of bivalve molluscs. 

Provisions applied to imports of live bivalves from other, non-EU nations, should be at least equivalent to those governing EU products. Inspections to verify equivalence are carried out by officials from the EU Food and Veterinary Office accompanied by experts appointed by the Commission from Member States. In the establishment of equivalency of third countries with respect to the EU, consideration is given to 


· the legislation in that country

· the organization of the Competent Authority and of its inspection services, as well as the ability to monitor the implementation of legislation, 

· health conditions during production and transfer to the market and the biotoxin monitoring programs of these production areas, 

· the regularity and rapidity of the information provided by the third country on the presence of toxic plankton in production areas, 

· the assurance provided on the compliance with EU standards.

Consignments of live bivalves imported into the EU from a third country must be tagged to identify the country of dispatch, the species of bivalve mollusc (both common name and scientific name), and identify the authorized dispatch center. Detailed tagging specifications are provided in Section VII of Annex II of EU Regulation 853/2004/EC (Annex IV of this report). Live molluscs must be harvested from production areas approved and inspected by a Competent Authority in the third country, originate from an approved establishment, and be accompanied by a Health Certificate, as required for EU Member States. This Certificate must be drawn up in at least one of the official languages of the country of entry, and, if necessary, in one of the languages of the country of destination. Comparable procedures to the ones described above for bivalves are laid out for the importation of fishery products (Directive 91/493/EEC). A list of third countries which have been approved for export of molluscs to the EU is published (97/20/EC). Conditions are specified for holding of fish in vessels and freezing of product at processing plants. Certain products are prohibited from placement in the market: poisonous fish of the families Tetraodontidae, Molidae, Diodontidae and Canthigasteridae, and fishery products containing biotoxins such as ciguatera toxins.

5.3 Program Elements

The following section describes several of the major components of shellfish sanitation programs.  Under each section, specific information regarding the requirements from the US NSSP and the EU are provided.  These two programs have historically provided the basis for many other shellfish sanitation programs around the world.  Since it is likely that the Benguela region countries will target Europe and the United States for export to shellfish markets, shellfish sanitation programs deployed in the region should meet these requirements to the extent possible.

5.3.1 US NSSP regulations

5.3.1.1 Biotoxin monitoring

Sampling of shellfish growing areas for marine biotoxin involves the collection of phytoplankton samples from the water column in the area and the collection of shellfish either from wild capture fishing grounds or from aquaculture operations. 
 Sampling programs must include the rationale for the sampling locations, description of all parameters for which observations will be made in the field, descriptions of the sampling technique and quality assurance needs such as chain-of-custody protocols, transportation conditions and documentation on field sheets.

In any monitoring program, the sample location (or station) must be determined and documented to ensure that all samples from the station are collected from the precise location over time.  This allows for the evaluation of sample results to determine and analyze trends in the data.  Mapping of sample locations, creation of sample station nomenclature and written directions to the station with obvious landmarks will facilitate the management of the data in a computer system and will allow for multiple field technicians to participate in the sampling without inadvertent changes in the sample location.  Geographic Information Systems (GIS) provide a convenient means of capturing this information and also provide for other data management and query/display needs when data trends are analyzed.  In the case of sampling either for biotoxin or bacteriological contamination, the sample station should be located close to the growing area and may involve a series of sample locations distributed throughout the growing area or embayment.  These sites are often selected based on accessibility, but should be determined to ensure that they are representative of conditions indicative of where the shellfish are taken from.  In the case of aquaculture this is obviously at the grow-out site, and in the case of wild harvest areas the stations should be very near where harvest is most likely to occur.  

In low risk areas a set of samples from each growing area or aquaculture operation once a week is sufficient to determine that the shellfish are safe for consumption.  However, areas where marine biotoxins are known to occur without warning should be sampled within 48 hours prior to harvest.  This process is quite simple for aquaculture operations where cooperating growers will provide samples on demand to the field technicians.  

The suitability of some growing areas for shellfish harvesting is periodically influenced by the presence of PSP, NSP, domoic acid, or other marine biotoxins. The occurrence of these toxins is often unpredictable, and the potential for them to occur exists along most coastlines of the United States and other countries having shellfish sanitation Memoranda of Understanding (MOU) agreements with the United States. As a result, states or countries with MOUs with the US need to make contingency plans to address shellfish-borne intoxications.

The US NSSP requires that the regulatory authority develop and implement a biotoxin contingency plan for all marine and estuarine waters. (NSSP Model Ordinance, Chapter IV, Annex III) The plan must establish effective monitoring programs which provide information on the presence of marine biotoxins as well as effective administrative controls to quickly stop shellfish harvesting when marine biotoxins are present. Each growing area must be continuously monitored for the presence of marine biotoxins. 

The contingency plan must describe administrative procedures, laboratory support, sample collection procedures, and patrol procedures to be implemented on an emergency basis in the event of the occurrence of shellfish toxicity (Wilt, 1974). The primary goal of this planning should be to ensure that maximum public health protection is provided. 

The biotoxin contingency plan defines the administrative procedures and resources necessary to accomplish the following:

· Initiate an emergency shellfish sampling and assay program;

· Close growing areas and embargo shellfish;

· Prevent harvesting of contaminated species;

· Provide for product recall.

5.3.1.1.1 Biotoxin Sampling

Since the phytoplankton blooms are ephemeral and may develop rapidly, it is not recommended to rely on phytoplankton sampling to determine the safety of shellfish.  Even relatively low phytoplankton numbers can result in toxicity and therefore shellfish testing may be advisable depending on the species of concern. Therefore the sampling of product on a regular basis prior to marketing is required.  Samples of shellfish are collected in sealable containers from the sample sites.  Sampling becomes more complex when it involves wild harvested shellfish and often the technician must either collect the samples directly from the growing area, accompany a commercial harvester during a fishing trip, or collect from landed product.  Samples are labeled appropriately and transported under cool conditions to the laboratory for analysis.   Ideally, shellfish samples should be analyzed within 24 hours of collection.

In those areas where marine biotoxins are likely to occur in shellfish, representative samples of shellfish must be collected during all harvest periods. Samples are collected from indicator stations at intervals determined by the Authority, and assayed for the presence of toxins.   A growing area is placed in the closed status for the taking of shellstock when the Authority determines that the level of biotoxin present in shellfish meats is sufficient to cause a health risk. The closed status is established based on the following criteria:

(a) The concentration of paralytic shellfish poison (PSP) equals or exceeds 80 micrograms per 100 grams of edible portion of raw shellfish; or

(b) For neurotoxic shellfish poisoning (NSP), the harvesting of shellstock shall not be allowed when:


(i) Any NSP toxin is found in shellfish meats; or

(ii) The cell counts for Karenia brevis organisms in the water column exceed  5000 per liter; or

(c) For domoic acid, the toxin concentration shall not be equal to or exceed 20 ppm in the edible portion of raw shellfish.

For any marine biotoxin-producing organism for which regulatory criteria have not been established, either cell counts in the water column or biotoxin concentrations in shellfish flesh may be used by the Authority as the criteria for not allowing the harvest of shellstock. When sufficient data exist to establish that certain shellfish species can be safely exempted from the marine biotoxin contingency plan, the closed status for harvesting may be applied selectively to some shellfish species and not others. The closed status remains in effect until the Authority has data to show that the toxin content of the shellfish in the growing area is below the level established for closing the area.

The determination to return a growing area to the open status must consider whether toxin levels in the shellfish from adjacent areas are declining. The analysis upon which a decision to return a growing area to the open status is based must be adequately documented.

5.3.1.1.2 Phytoplankton Sampling 

The detection of potentially toxigenic phytoplankton in the vicinity of shellfish growing area or aquaculture farms should give rise to further regulatory action.  Both qualitative and quantitative sampling methods can provide some indication of the presence of these organisms which should trigger the sampling of the shellfish for biotoxin.  Quantitative sampling of phytoplankton can be done using a sampling bottle designed to be lowered in the water column to sample the desired depth, or a lund tube can be used.  The sample is labeled and transported to the laboratory for analysis according to protocol.  A qualitative method of determining the presence of potentially toxic phytoplankton is to use a fine mesh net that is “towed” in the water to collect and concentrate the phytoplankton for microscopic observation.  Depending on local conditions and target organisms, this mesh can be 10um or 20um.  The concentrated sample can be delivered to the laboratory for examination, or a field microscope can be employed to look for the species of concern.  Since Harmful Algal Blooms can develop quickly depending on conditions, phytoplankton monitoring should be conducted on a regular basis.  Samples that cannot be analyzed fresh microscopically must be “fixed” with preservative prior to transport.

5.3.2 EU Regulations

5.3.2.1 Biotoxin Sampling

The sampling frequency for toxin analysis in the molluscs is, as a general rule, to be weekly during the periods at which harvesting is allowed. This frequency may be reduced in specific areas, or for specific types of molluscs, if a risk assessment on toxins or phytoplankton occurrence suggests a very low risk of toxic episodes. It is to be increased where such an assessment suggests that weekly sampling would not be sufficient. The risk assessment is to be periodically reviewed in order to assess the risk of toxins occurring in the live bivalve molluscs from these areas.

When knowledge of toxin accumulation rates is available for a group of species growing in the same area, a species with the highest rate may be used as an indicator species. This will allow the exploitation of all species in the group if toxin levels in the indicator species are below the regulatory limits. When toxin levels in the indicator species are above the regulatory limits, harvesting of the other species is only to be allowed if further analysis on the other species shows toxin levels below the limits (Regulation  854/2004EC, Annex X)

5.3.2.2 Phytoplankton Sampling

Currently, under Directive 91/492, the frequency of sampling is not specified. Sampling plans to check for the presence of toxin-producing plankton in production and relaying waters must take particular account of possible variations in the presence of these species. Sampling must be periodic to detect changes in the phytoplankton composition and geographical distribution. If results suggest likely accumulation of toxins in mollusc flesh, intensive phytoplankton sampling must follow.

With regard to the monitoring of plankton, the samples are to be representative of the water column and to provide information on the presence of toxic species as well as on population trends. If any changes in toxic populations that may lead to toxin accumulation are detected, the sampling frequency of molluscs is to be increased or precautionary closures of the areas are to be established until results of toxin analysis are obtained (Regulation  854/2004EC, Annex X).

5.3.3 Laboratory analyses for biotoxins

There is general agreement that the analysis of shellfish meats for biotoxins must be done by competent technicians in approved laboratories using standardized and approved and accredited (ISO 17025) methods.

5.3.3.1 US NSSP

In the United States American Public Health Association (APHA) laboratory procedures shall be followed for the collection, transportation, and laboratory examination of shellfish and shellfish waters. The appointment of an FDA certified shellfish laboratory evaluation officer is encouraged to evaluate supporting laboratories within the participating nation's shellfish sanitation program.   The Model Ordinance for the National Shellfish Sanitation Program provides laboratory evaluation checklists for the PSP analytical method (Annex V). 

The Authority must assure that all samples are collected, maintained, transported, and analyzed in a manner that assures the validity of the analytical results. These details are included in a quality assurance plan. The quality assurance plan describes the organization and management structure of the laboratory; the laboratory staff training program ensuring that all laboratory personnel are qualified, properly trained, and supervised; and all procedures and methods used to collect, maintain, transport and analyze samples. The plan also describes quality control measures, their frequency and tolerance limits, for determining equipment performance, and requires maintenance of records of analytical performance, quality control results, and equipment maintenance and calibration.  In addition, the plan provides a quality assessment program to demonstrate laboratory and analyst competence. In the US, at a minimum, this program must include triennial onsite laboratory evaluations conducted by either FDA laboratory evaluation officers or FDA certified state laboratory evaluation officers, and annual internal laboratory audits. MOU nations must engage an FDA laboratory evaluation officer and may participate in the proficiency testing.

Laboratory evaluation also ensures that the laboratory has appropriate facilities and resources to effectively manage the workload.  The NSSP requires triennial or more frequent evaluations of all laboratories which conduct both microbial and marine biotoxin analyses used to officially support the state shellfish program, and requires a laboratory to be re-evaluated when any major changes in personnel, workload, or facilities occur and when a laboratory is found in nonconformance.

The methodology guidance for biotoxins from the NSSP is relatively brief: 

Methods for the analyses of shellfish and shellfish harvest waters for biotoxins shall be:

(1) The current AOAC and APHA methods used in bioassay for paralytic shellfish poisoning toxins; and

(2) The current APHA method used in bioassay for Karenia brevis toxins.

5.3.3.2 EU Regulations

5.3.3.2.1 Biological methods

A series of mouse bioassay procedures, differing in the test portion (hepatopancreas or whole body) and in the solvents used for the extraction and purification steps, can be used for detection of the DSP, AZP, YTX and PTX toxins mentioned in Article 1 of Decision 2002/225/EC (Annex VI).  Sensitivity and selectivity depend on the choice of the solvents used for the extraction and purification steps and this should be taken into account when making a decision on the method to be used, in order to cover the full range of toxins.

A single mouse bioassay involving acetone extraction can be used to detect okadaic acid, dinophysistoxins, pectenotoxins and yessotoxins. This assay may be complemented if necessary with liquid/liquid partition steps with ethyl acetate/water

or dichloromethane/water to remove potential interferences. Azaspiracid detection at the regulatory levels by means of this procedure requires the use of the whole body as the test portion. Three mice should be used for each test. The death of two out of three mice within 24 hours after inoculation into each of them of an extract equivalent to 5 g of hepatopancreas or 25 g whole body should be considered as a positive result for the presence of one or more of the toxins mentioned in Article 1, at levels above those established in Article 2, 3 and 4 (EU Decision 2002/225) (Annex VI).

A mouse bioassay with acetone extraction followed by liquid/liquid partition with diethylether can be used to detect okadaic acid, dinophysistoxins, pectenotoxins and azaspiracids but it cannot be used to detect yessotoxins as losses of these toxins may take place during the partition step. Three mice should be used for each test. The death of two out of three mice within 24 hours after inoculation into each of them of an extract equivalent to 5 g of hepatopancreas or 25 g whole body should be considered as a positive result for the presence of okadaic acid, dinophysistoxins, pectenotoxins and azaspiracids at levels above those established in Article 2 and 4.

The rat bioassay can detect okadaic acid, dinophysistoxins and azaspiracids. Three rats should be used for each test. A diarrhetic response in any of the three rats is considered a positive result for the presence of okadaic acid, dinophysistoxins and azaspiracids at levels above those mentioned in Article 2 and 4.

5.3.3.2.2 Alternative detection methods:

A series of methods such as high performance liquid chromatography (HPLC) with fluorimetric detection, liquid chromatography (LC)-mass spectrometry (MS), inmunoassays and functional assays such as the phosphatase inhibition assay, can be used as alternative or complementary methods to the biological testing methods, provided that either alone or combined they can detect at least the following analogues, that they are not less effective than the biological methods and that their implementation provides an equivalent level of public health protection: 

· okadaic acid and dinophysistoxins (an hydrolysis step may be required in order to detect the presence of DTX3)

· pectenotoxins: PTX1 and PTX2,

· yessotoxins: YTX, 45 OH YTX, homo YTX, and 45 OH homo YTX,

· azaspiracids: AZA1, AZA2 and AZA3.


If new analogues of public health significance are discovered they should be included in the analysis. Standards will have to be available before chemical analysis will be possible. Total toxicity will be calculated using conversion factors based on the toxicity data available for each toxin.  The performance characteristics of these methods should be defined after validation following an internationally agreed Protocol (Decision 2002/225/EC) (Annex VI).

The total Paralytic Shellfish Poison (PSP) content in the edible parts of molluscs (the whole body or any part edible separately) must not exceed 80 micrograms per 100 g of mollusc flesh in accordance with the biological testing method - in association, if necessary, with a chemical method for detection of Saxitoxin - or any other method recognized in accordance with the procedure laid down in Article 12 of this Directive.
If the results are challenged, the reference method shall be the biological method (Council Directive 91/492/EEC of 15 July 1991).  This method is consistent with the AOAC method preferred by the US NSSP.

The total Amnesic Shellfish Poison (ASP) content in the edible parts of molluscs (the entire body or any part edible separately) must not exceed 20 micrograms of domoic acid per gram using the HPLC method (Council Directive 97/61/EC of 20 October 1997).  Because of the interest in consumption of whole and/or roe-on, specific guidelines have been developed that provides sampling and analysis criteria for scallop species (Decision 2002/226 – Annex VII)

5.3.4 Classification and monitoring of shellfish growing areas for sanitary condition

The US and the EU have fundamentally different approaches to the issue of sanitary contamination of shellfish.  In the US, shellfish growing areas are classified based on intensive water quality sampling and shoreline surveys that evaluate the impacts of pollution sources in the area.   This results in areas being classified approved (open to harvest for direct consumption), conditionally approved (open to harvest when certain conditions are met), restricted (open for harvest only when shellfish will be treated) and closed (no harvest allowed).  Shellfish flesh is only tested sporadically to check on the classification. In contrast, the EU relies on shellfish flesh tests. A significant portion of EU harvest is depurated to reduce biological contaminants.   

In addition to the evaluation of growing areas for biological contaminants, areas are also required to be assessed for chemical and heavy metal contamination.

5.3.4.1 US NSSP

Each growing area must be correctly designated with one of the classifications described in NSSP Guide for the Control of Molluscan Shellfish. Growing areas must be classified on the basis of sanitary and marine biotoxin survey information. Shellfish that do not originate from properly classified waters are effectively excluded from export to the U.S. 

Historically, the shellfish sanitation program has found the coliform group of indicator organisms to be the most suitable medium for use when classifying shellfish growing waters. Bacteriological analyses however, must always be evaluated in the context of background information relating to the findings of a sanitary inspection of the surrounding shoreline. The minimum criteria for evaluating bacteriological sampling results include the consideration of a series of samples collected over a period of time. 

Shellfish growing areas affected by point sources of pollution samples must be collected under adverse conditions, defined as those meteorological, hydrographic, seasonal and pollution conditions that have been historically demonstrated to unfavorably influence a particular body of water. The field monitoring program should: 

1) determine if adverse conditions exist that may significantly influence the growing area; and 

2) if so, the classification decision is determined using only water sampling results that are collected during the adverse condition. 

Table 2   US Classification of growing areas 

	CLASSIFICATION
	HARVEST CONDITIONS
	FECAL COLIFORM STANDARDS FOR WATER SAMPLES

	Approved
	Open for harvest directly to market
	Geometric Mean < 14 FC MPN/100ml 90th Percentile < 49 MPN for 3 tube Multiple tube fermentation test

	Conditionally Approved
	Open to harvest for directly to market when the area meets approved standards but closed under predictable circumstances such as rainfall or waste water treatment plant malfunction
	Same as Approved standard as applied to sampling results while the area is in open status

	Restricted
	Open to harvest only if shellfish are further treated by depuration or relay
	Geometric Mean < 88 FC MPN/100ml 90th Percentile < 300 MPN for 3 tube Multiple tube fermentation test

	Conditionally Restricted
	Open to harvest for only if shellfish are further treated by depuration or relay but only when the area meets restricted standards but closed under predictable circumstances such as rainfall or waste water treatment plant malfunction
	Same as Restricted standard as applied to sampling results while the area is in open status

	Prohibited
	Closed to all harvest
	


In order to effectively establish the adverse condition and collect the minimum series of water samples, the conscientious environmental water sampling program usually operates during four (4) consecutive seasons (1 year) before the initial data analysis is completed. 

The sanitary survey is the written evaluation report of all environmental factors, including actual and potential pollution sources, which have a bearing on water quality in a shellfish growing area. The sanitary survey includes the data and results of:
· A shoreline survey;

· A survey of the bacteriological quality of the water;

· An evaluation of the effect of any meteorological, hydrodynamic, or geographic characteristics on the growing area; 

· An analysis of the data from the shoreline survey, the bacteriological survey, and the hydrodynamic, meteorological and geographic evaluations; and

· A determination of the appropriate growing area classification.

The sanitary survey is periodically updated through the triennial reevaluation and the annual review to assure that data is current and that conditions are unchanged. The documentation supporting each sanitary survey is maintained by the Authority. For each growing area, the central file includes all data, results, and analyses from: 

· The sanitary survey; 

· The triennial reevaluation; and  

· The annual review.

A shoreline survey is a visible inspection of all of the properties in the vicinity of a shellfish growing area.  During this inspection potential and actual pollution sources are documented.  Actual pollution sources include sewage discharges, storm water discharges, industrial discharges, and any other observed sources of biological or chemical pollution.  Potential pollution sources are generally “non-point” sources such as agriculture operations with animals and wildlife.   Rivers and streams or other sources of fresh water impact are also documented.  Where possible, samples from any of these sources are analyzed for the bacterial indicator.  The information from the shoreline survey is analyzed in consort with the bacteriological water quality analysis in the Sanitary Survey Report.

The bacteriological water quality in a shellfish growing area is determined by monitoring for fecal coliform or total coliform bacteria as an indicator of fecal matter from warm-blooded animals. The NSSP allows for either of these two indicators and bacteriological standards have been developed for each. Sampling protocols are designed based upon the relative risk of pollution in the area. In areas not directly impacted by fecal contamination, a random sampling scheme involving a minimum of 6 samples per year can be deployed. In areas that are directly impacted by actual or potential pollution sources, an adverse condition sampling scheme is conducted that requires sampling during times when impact is likely or at least once per month as a minimum. Details on the types of sampling regimes and the bacteriological standards for classification are included in Annex III of this report. 

For sanitary pollution monitoring there are many factors that must be considered in the selection of the sample sites including the potential for point and non-point pollution sources, the hydrographic character of the area and the presence of significant fresh water inputs. Concurrent with the collection of water or shellfish samples, it is often convenient and potentially important to gather other environmental date from the sample station.  Other observations to consider including are: water temperature, wind direction and speed, tide stage, recent precipitation, and other observations of wildlife or unusual activity in the area.   

Laboratories in the US generally utilize the multiple tube fermentation technique to enumerate total or fecal coliform bacteria.  This technique is based upon determining the end-point dilution where the indictor bacteria is absent thus providing a most probable number (MPN) of bacteria per 100ml of a water sample.  Bacteriological media have been developed for use with seawater samples and the culture temperatures and limiting nutrients determine whether the indicator bacteria are present. A majority of laboratories in the US utilize the fecal coliform indicator because the M-A1 medium can be used to provide a result within 24 hours.  The methods for enumerating total coliform bacteria take at least 48 hours.  Details on laboratory methods can be found in Annex III of this report and guidance on laboratory certification is provided via the Microbiological laboratory Evaluation Checklist (Annex VII)

As with any field sampling, strict adherence to sterile technique, sample delivery conditions, sample location, documentation and chain of custody is critical to preserving data integrity.  

When poisonous or deleterious substances are found in shellstock, the Authority must evaluate the levels that may be present against known tolerance levels in human foods or other appropriate information, and determine what action, if any, should be taken. 

Because shellfish are filter feeders, they can readily accumulate substances from the water column. The types of poisonous or deleterious substances that have been recovered from shellfish include heavy metals, pesticides, petroleum products, polychlorinated biphenyls, and naturally occurring marine biotoxins. The source of these contaminants may be industrial, agricultural, mining, spillage, sewage, dredging operations, sludge dumps, and naturally occurring toxigenic marine organisms. The FDA has established action levels, tolerances and guidance levels for poisonous or deleterious substances to control the levels of contaminants in human food including seafood (FDA Federal Register, 1977; FDA, 1985).  A table of action levels, tolerances and guidance levels established by the FDA for poisonous or deleterious substances in seafood including shellfish is included in the Guidance Document section Chapter II of Annex III of this report. 

5.3.4.2 EU Regulations

Although the EU does not mandate a water quality-based shellfish classification program, there are requirements for regular testing of shellfish flesh.  Based upon the results of shellfish flesh tests for fecal coliform or Escherichia coli the Competent Authority classifies the shellfish growing areas as indicated in Table 3. Harvesting is prohibited in areas where shellfish flesh exceeds these limits, 

New regulations (EC 854/2004) (Annex X), due to take effect in 2006 will provide guidance for further evaluation of the sanitary condition of growing areas and limit the bacterial indicator to Escherichia coli.  The Competent Authority must fix the location and boundaries of production and relaying areas that it classifies. It may, where appropriate, do so in cooperation with the food business operator. The Competent Authority must classify production areas from which it authorizes the harvesting of live bivalve molluscs as being of one of three categories according to the level of fecal contamination. See Annex IV for detailed description of the classification criteria. 

These new regulations also require the analysis of potential contributors of pollutants in the area similar to the sanitary survey utilized in the US NSSP.  If the competent authority decides in principle to classify a production or relaying area, it must:

· make an inventory of the sources of pollution of human or animal origin likely to be a source of contamination for the production area;

· examine the quantities of organic pollutants which are released during the different periods of the year, according to the seasonal variations of both human and animal populations in the catchment area, rainfall readings, waste-water treatment, etc.;

· determine the characteristics of the circulation of pollutants by virtue of current patterns, bathymetry and the tidal cycle in the production area; and

· establish a sampling program of bivalve molluscs in the production area which is based on the examination of established data, and with a number of samples, a geographical distribution of the sampling points and a sampling frequency which must ensure that the results of the analysis are as representative as possible for the area considered.

Classified relaying and production areas must be periodically monitored to check that there is no malpractice with regard to the origin, provenance and destination of live bivalve molluscs, that the microbiological quality of live bivalve molluscs is consistent with the classification of the production and relaying areas. 

Sampling plans must be drawn up providing for such checks to take place at regular intervals, or on a case-by-case basis if harvesting periods are irregular. The geographical distribution of the sampling points and the sampling frequency must ensure that the results of the analysis are as representative as possible for the area considered.

Table 3   EU Classification of growing areas

	CLASSIFICATION
	HARVEST CONDITIONS
	FECAL COLIFORM STANDARDS

	“A”
	Shellfish can be taken for direct human consumption
	Shellfish flesh and intervalvular liquid contains less than 300 fecal coliforms/100g or less than 230  Escherichia coli per 100g based on a 5-tube, 3 dilution MPN test.

	“B”
	Can be collected but only placed on the market for human consumption after treatment at a purification center or relayed over a period of 2 months
	Shellfish if the mollusc shellfish flesh and intervalvular liquid contains less than 6000 fecal coliforms/100g or less than 4600 Escherichia coli per 100g based on a 5-tube, 3 dilution MPN test.  Shellfish treated in this fashion must meet the “A” Classification limits prior to being placed on the market for consumption

	“C”
	Shellfish can be collected but only placed on the market only after relaying or in a combination of relaying and purification as long as necessary so that the shellfish meet the bacterial limits for Classification “A”.
	Shellfish flesh and intervalvular liquid contains less than 60000 fecal coliforms/100g or less than 46000 Escherichia coli per 100g based on a 5-tube, 3 dilution MPN test.


The EU also requires that shellfish sanitation programs evaluate the risk of contamination of shellfish from poisonous or deleterious substances (Directive 91/492/EEC).  Testing requirements for shellfish may include: 

· Organohalogenated Substances: PCBs, and organochlorinated pesticides are analyzed by electronic capture gas chromatograph. Frequency: 1/year.

· Heavy Metals: Ag, As, Cd, Cr, Cu, Hg, Ni, Pb, Zn are checked: frequency 1/year

5.3.5 Laboratory analyses for sanitary monitoring

Since the analysis of water and shellfish flesh for bacteriological quality requires timely processing of samples, the samples must be delivered to the testing laboratory as soon as practical, ideally within 24 hours. The laboratory involved must be accredited for the microbiological methods and must be shown to be proficient and reliable.  In some instances, these laboratories may be private and will provide their services on a contractual basis, but in most case, these are government laboratories dedicated to these, and other, public health related analyses. 

5.3.5.1 US NSSP

In the United States American Public Health Association (APHA) laboratory procedures are followed for the collection, transportation, and laboratory examination of shellfish and shellfish waters. The appointment of an FDA certified shellfish laboratory evaluation officer is encouraged to evaluate supporting laboratories within the participating nation's shellfish sanitation program.   The Model Ordinance for the National Shellfish Sanitation Program provides laboratory evaluation checklists for the various microbiological analytical methods (Annex VII). 

The Authority must assure that all samples are collected, maintained, transported, and analyzed in a manner that assures the validity of the analytical results. These details are included in a quality assurance plan.  The quality assurance plan describes the organization and management structure of the laboratory, the laboratory staff training program ensuring that all laboratory personnel are qualified, properly trained, and supervised, and describes all procedures and methods used to collect, maintain, transport and analyze samples.   The plan also describes quality control measures, their frequency and tolerance limits, for determining equipment performance, and requires maintenance of records of analytical performance, quality control results, and equipment maintenance and calibration.  In addition, the plan provides a quality assessment program to demonstrate laboratory and analyst competence. In the US, at a minimum, this program must include triennial onsite laboratory evaluations conducted by either FDA laboratory evaluation officers or FDA certified state laboratory evaluation officers, and annual internal laboratory audits. For microbiological laboratories, participation in the annual FDA sponsored proficiency test programs is also required.  MOU nations must engage an FDA laboratory evaluation officer and may participate in the proficiency testing.

Laboratory evaluation also ensures that the laboratory has appropriate facilities and resources to effectively manage the workload.  The NSSP requires triennial or more frequent evaluations of all laboratories which conduct both microbial and marine biotoxin and analyses used to officially support the state shellfish program; and requires a laboratory to be re-evaluated when any major changes in personnel, workload, or facilities occur and when a laboratory is found in nonconformance.

There have been recent developments in the use of membrane filtration methods for enumerating the indicator bacteria and the Interstate Shellfish Sanitation Conference (ISSC) continues to evaluate the feasibility of these alternative methods.  The use of mTEK method for enumeration of fecal coliform is seawater has been approved in the US as an alternative to the Multiple Tube Fermentation technique.  There are advantages and disadvantages to the use of this method.  In some instances, the equipment needs may be less expensive with the membrane filtration method and there may be less labor involved with glassware and media preparation.  However, the method is difficult to rely on in areas where the seawater may turbid due to environmental conditions.  With the high energy coast of the Benguela region there are likely to be difficulties with using this method for sea water analysis.

5.3.5.2 EU Regulations 

Currently, the EU requires the use of the multiple tube fermentation technique for enumerating fecal coliform bacteria in shellfish tests with the allowance for alternative bacteriological procedures shown to be of equivalent accuracy. As in the US, laboratories require to be accredited for the relevant analytical methods.  A key function of the Community Reference Laboratory is to organize comparative testing among all designated National Reference laboratories. The NRLs in turn must organize on a regular basis comparative tests between the various national laboratories responsible for such analysis. Each Member State must have a national reference laboratory which is responsible for overseeing the analytical proficiency of all similar laboratories within that country (where applicable).

The Community Reference Laboratory has proposed the adoption of the Donovan et.al. method (1998) as the standard method for enumerating Escherichia coli in shellfish samples.  Details on this method are included in the Annex VIII.

5.3.6 Regulatory Action and Enforcement

All elements of a shellfish sanitation program require legal authority and must be promulgated by rule or statute.  The Authority (or partner agency) must be able to enforce the rules and take action against offenders. Because this program is primarily a public health program but intersects with environmental and natural resource conservation law, it is typical for there to be a combination of enforcement involving environmental police and public health inspectors.  In general, the Authority must ensure that shellfish are not harvested from contaminated areas, must be able to ensure that all shipping and handling is conducted following the appropriate protocols, and must be able to recall, embargo and destroy any product that is deemed unfit for human consumption.

5.3.6.1 US NSSP 

The NSSP provides very specific guidance for the control of harvest and shipping of shellfish.  The Authority must establish a statewide shellfish safety and sanitation program to regulate:

· The classification of shellfish growing areas;

· The harvesting of shellfish;

· Shellfish processing procedures and facilities;

· Product labeling;

· Storage, handling and packing;

· Shellfish shipment in interstate commerce;

· Shellfish dealers; and

· Bivalve aquaculture.

The Authority must maintain records to demonstrate the effective administration of a shellfish safety and sanitation program. These records must be maintained in a central file and made available to any interested person upon request, consistent with appropriate state and federal law. If more than one agency is involved in the administration of the statewide shellfish safety and sanitation program, memoranda of understanding (MOUs) must be developed between the agencies to define each agency's responsibilities.

Following the determination of appropriate classification of shellfish growing areas, the Authority must post the areas based on the applicable harvest restrictions.  It is not sufficient to post “no harvest signs”, and there needs to be some patrol and enforcement of these bans.  The Authority must maintain an effective program to control shellstock growing areas and to assure that shellstock are harvested only from areas in an open status or from areas classified as restricted, conditionally restricted, or prohibited, or in the closed status of the approved or conditionally approved classification.  This program needs to include the patrol of growing areas, the licensing of harvesters, enforceable legal penalties sufficient to encourage compliance, and appropriate identification of harvest areas where shellstock harvest is not allowed.

The Authority must have administrative procedures sufficient to:

· Regulate shellfish harvesting, sale, or shipment; and

· Ensure that all shellfish shipped in international commerce originate from a dealer located within the state from which the shellstock are harvested or landed.

· Detain, condemn, seize, and embargo shellfish.

· Assure compliance with Shellfish Plant Inspection Standardization.

The Authority must also have procedures for investigating incidents of shellfish borne disease.  Operations that handle and ship shellstock are considered dealers under the NSSP and these operations need to be certified and periodically inspected by health officials to ensure that sanitary conditions are maintained and product is wholesome and safe for human consumption.  The Authority needs to ensure that there is a dealer certification program that meets this need.  Details on dealer certification and checklists used in the US for the inspection of shellfish handling facilities are included in Annex III of this report.

5.3.6.2 EU Regulations 

Where the results of sampling show that the health standards for molluscs are exceeded, or that there may be otherwise a risk to human health, the competent authority must close the production area concerned, preventing the harvesting of live bivalve molluscs. However, the Competent Authority may reclassify a production area as being of Class B or C if it meets the relevant criteria and presents no other risk to human health.

The Competent Authority may re-open a closed production area only if the health standards for molluscs once again comply with Community legislation. If the Competent Authority closes a production because of the presence of phytoplankton or excessive levels of toxins in molluscs, at least two consecutive results below the regulatory limit, separated by at least 48 hours, are necessary to re-open it. The competent authority may take account of information on phytoplankton trends when taking this decision. When there are robust data on the dynamics of the toxicity for a given area, and provided that recent data on decreasing trends of toxicity are available, the Competent Authority may decide to re-open the area with results below the regulatory limit obtained from one single sampling.

5.3.7 Tagging and Labeling

An important component to product control is the labeling of the product as to its source and harvest date.  An effective tagging program will allow traceability of product that may have entered the marketplace inappropriately.  The product can then be identified and destroyed to prevent human illness. 

5.3.7.1 US NSSP

The NSSP requires shellstock identification beginning at the harvest area with harvester tags (Annex III).  These tags can then be replaced by the dealer tags after the shellfish have been delivered to the processing facility.  Each harvester must affix a tag to each container of shellstock which needs to be in place while the shellstock is being transported to a dealer. If the shellstock was harvested at more than one location, each container must be tagged at its growing area.  The harvester’s tags must be durable, waterproof and sanctioned by the Authority prior to use; and be at least 2 5/8 inches x 5 ¼ inches (6.7 x 13.3 cm) in size. The harvester's tag must contain the following indelible, legible information in the order specified below:

· The harvester’s identification number as assigned by the Authority;

· The date of harvest;

· The most precise identification of the harvest location or aquaculture site as is practicable, including the Authority’s designation of the growing area by indexing, administrative or geographic designation. If growing areas have not been indexed by the Authority, then an appropriate geographical or administrative designation must be used (e.g. Long Bay, Decadent County, lease number, bed, or lot number).

· The type and quantity of shellstock

Once delivered to a processing facility, the harvest tag is generally replaced with a dealer tag that includes similar information.  The dealer is required to maintain invoices of the purchase of shellfish from harvesters and is required to retain the harvester tags in a file.  

The dealers’ tags must also be durable, waterproof and sanctioned by the Authority prior to use; and be at least 2 5/8 inches by 5 1/4 inches (6.7 x 13.3 cm) in size. The dealer's tag must contain the following indelible, legible information in the order specified below:

· The dealer’s name and address;

· The dealer’s certification number as assigned by the Authority;

· The original shellstock shipper’s certification number. If depurated the original shellstock shipper’s certification number is not required;

· The date of harvest; or if depurated, the date of depuration processing;

· If depurated, the depuration cycle number or lot number;

· The most precise identification of the harvest location as is practicable including the Authority’s designation of the growing area by indexing, administrative or geographic designation. If the Authority has not indexed growing areas, then an appropriate geographical or administrative designation must be used (e.g. Long Bay, Decadent County, lease number, bed, or lot number).

· When the shellstock has been transported across state lines and

· The type and quantity of shellstock.

5.3.7.2 EU Regulations 

Documentation is required to accompany the shellfish from the harvest area through the distribution chain. The registration document must be in at least one official language of the Member State in which the receiving establishment is located and contain at least the information specified below:

(a) In the case of a batch of live bivalve molluscs sent from a production area, the registration document must contain at least the following information:

(i) the gatherer’s identity and address;

(ii) the date of harvesting;

(iii) the location of the production area described in as precise detail as is practicable or by a code number;

(iv) the health status of the production area;

(v) the shellfish species and quantity; and

(vi) the destination of the batch. 

(b) In the case of a batch of live bivalve molluscs sent from a relaying area, the registration document must contain at least the information referred to in (a) and the following information:

(i) the location of the relaying area; and

(ii) the duration of relaying
(c) In the case of a batch of live bivalve molluscs sent from a purification centre, the registration document must contain at least the information referred to in (a) and the following information:

(i) the address of the purification centre;

(ii) the duration of purification; and

(iii) the dates on which the batch entered and left the purification centre.

Containers of shellfish are labeled in order to track their distribution.  The label, including the identification mark, must be legible, indelible and waterproof.  Information included on the tag must include information that will allow for traceability from harvest area through the distribution chain.  Specifications for tag composition and required information are included in the Annex IX.   In addition to the general requirements for identification marks contained in Section 1 of EC Regulation No. 853/2004 (Annex IV of this report), the following information must be present on the label:


the species of bivalve mollusc (common name and scientific name); and


the date of packaging, comprising at least the day and the month.

By way of derogation from Directive 2000/13/EC, the date of minimum durability may be replaced by the entry “these animals must be alive when sold”. The retailer must keep the label attached to the packaging of live bivalve molluscs that are not in individual consumer size packages for at least 60 days after splitting up the contents. 

5.3.8 Shipping and Transport

As with any food industry, the conditions under which shipping of product is carried out, either at the wholesale or retail level, is critical to maintaining wholesomeness and product safety.  In the case of live shellfish, it is even more critical that shipping and transportation is conducted expediently and with the utmost in care of the shipping conditions.  Refrigeration is mandatory and, depending on the species of shellfish being shipped, shipping times need to be carefully considered.  The product also needs to be protected from contamination from other sources during shipment and therefore must be packed appropriately in closed containers and vehicles.

5.3.8.1 US NSSP

The NSSP separates shellfish dealers into several categories depending on the nature of the operation.  There are however general requirements for the shipping of live shellfish.  The Authority must assure that shipments are properly identified with tags and shipping documents, that shellstock is alive and shipped under appropriate temperatures.  In the US, trucks carrying shellfish must be affixed with time-temperature recorders that maintain printed records of the shipping temperatures in the cargo bay throughout the shipment period.

Shellfish are required to be rejected by receiving dealers when shellfish are not properly identified with tags or shipping documents or when the temperature of the shellfish product has exceeded the limits, or the Authority determines that the product is unwholesome or unsafe for human consumption.  Details on these temperature requirements are included in Annex III of this report.

The harvester, or dealer who transports shellstock from the harvester to the original dealer, must assure that all trucks used to transport shellstock are properly constructed, operated, and maintained to prevent contamination, deterioration, and decomposition. Storage bins on trucks or other vehicles used in the transport of shellstock for direct marketing must be kept clean with potable water or water from an approved area or conditionally approved area in the open status and provided with effective drainage. Shellstock must be transported in adequately refrigerated trucks when the shellstock have been previously refrigerated or when ambient air temperature and time of travel are such that unacceptable bacterial growth or deterioration may occur. Prechilling trucks or other vehicles is required when ambient air temperatures are such that unacceptable bacterial growth or deterioration may occur. When mechanical refrigeration units are used, the units must be equipped with automatic controls and capable of maintaining the ambient air temperature in the storage area at temperatures of 45( Fahrenheit (7.2 ( Centigrade) or less. Any ice used to cool shellstock during transport must be clean and made from potable water. Cats, dogs, and other animals are not allowed in any part of the truck or other vehicle where shellstock is stored.

All containers used to transport shellstock must be constructed to allow for easy cleaning; and operated and maintained to prevent product contamination. All containers must be cleaned with potable water and detergents, sanitizers, and other supplies acceptable for food contact surfaces. The entire cargo of the vehicle must consist of shellfish products only.  Shellfish can be shipped as part of a mixed cargo of seafood or, other food product only when shellfish products are protected from contamination by the other cargo, all cargo is placed on pallets, and no other cargo is placed on or above the shellfish unless all cargo is packed in sealed, crush resistant, waterproof containers.

When the shipping time is four hours or less, the dealer can ship all shellfish well iced or using other acceptable means of refrigeration.  When the shipping time is greater than four hours, the dealer must ship all shellfish in mechanically refrigerated conveyances which are equipped with automatic controls and capable of maintaining the ambient air in the storage area at temperatures of 45( Fahrenheit (7.2( Centigrade) or less.  There must be a temperature-indicating device present in this case.

The US program also allows for certified operations to use depuration or relay to cleanse live shellfish that are harvested from areas that are marginally polluted as determined by the sanitary survey and bacteriological analysis to meet “restricted” classification.  These procedures can only be used by certified dealers and depuration plants must meet rigorous standards with all elements of operation subject to constant monitoring to ensure that the process is working effectively.  The construction and operation of an approved depuration plant is costly and requires either an on-sire certified laboratory, or access to a private certified laboratory to test shellfish before and after the cleansing process.  Similarly, the use of relay in the US requires the testing of shellfish before and after relay by a certified laboratory.  Details on the operation of a depuration plant and the use of relay are included in Annex III of this report.

5.3.8.2 EU Regulations

Food business operators operating dispatch centers must ensure compliance with the following requirements:

Handling of live bivalve molluscs, particularly conditioning, wrapping and packing, must not cause contamination of the product or affect the viability of the molluscs.
2. Before dispatch, the shells of live bivalve molluscs must be washed thoroughly with clean water. 

3. Live bivalve molluscs must come from:

· a class A production area;

· a relaying area;

· a purification centre; or

· another dispatch centre.

The requirements laid down in points 1 and 2 also apply to dispatch centers situated on board vessels. Molluscs handled in such centers must come from a class A production area or a relaying area.

· Oysters must be wrapped or packaged with the concave shell downwards.

· Individual consumer-size packages of live bivalve molluscs must be closed and remain closed after leaving the dispatch centre and until presented for sale to the final consumer.

· The label, including the identification mark, must be waterproof.


6 summary  

A shellfish sanitation program should be internationally acceptable. Several economies around the world, including the EU, New Zealand, the US and others have adopted shellfish sanitation programs that must be referenced and considered in the development of a model program for the Benguela Region. The policies and procedures that are necessary components of a typical shellfish sanitation program include:

· Growing area classification for sanitary pollution

· Water quality monitoring

· Marine biotoxin management plans and contingency plans

· Laboratory methods for microbiological contaminants and marine biotoxins

· Processing, shipping and handling of live shellfish

· Enforcement of shellfish safety regulations

To provide more depth to a shellfish sanitation program, it might be useful to consider the drafting of a “COP” setting out the roles and responsibilities of each of the agencies, shellfish rowers and other stakeholders involved in the program. For example. designation of sampling locations, sampling frequency, decision trees, data management, species to be tested, advisory committee terms of reference, etc.  A very useful example of this type of document is the Irish Shellfish Monitoring Programme Code of Practice, included here as Annex XI. 

We present details on each of these program elements from the US National Shellfish Sanitation Program, and the EU Directives that apply to shellfish sanitation.  These regulations are comprehensive and complex.  The examples given here provide a framework for program development by Angola, Namibia and South Africa.  In a subsequent report, a model shellfish sanitation program will be outlined that will allow these countries to develop national regulations that are consistent within the BCLME region, as well as being compliant with international standards for export to the EU and the US.    
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