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EXECUTIVE SUMMARY

The Benguela Current Large Marine Ecosystem (BCLME) region that spans the western coast of the Republic of South Africa, Namibia, and Angola has the potential to support significant wild and cultured shellfish resources. These countries are in various stages of development with respect to the growth and maturity of their shellfish industries, and of the policies, regulations, and capabilities to ensure the safety of that seafood, which has the potential to be contaminated with bacterial or viral pathogens, pollutants, and marine biotoxins of various types. All three countries envisage development and increase in aquaculture activities in the near future. For Angola this will contribute towards food security for her people; for Namibia and South Africa the potentially lucrative export markets for top quality shellfish products are the incentive. However rigorous the promotion of aquaculture activities may be from the governments of these countries, trading partners cannot be established unless international regulatory food safety standards are met and accepted. Comprehensive, standardized shellfish sanitation programs are therefore priority requirements. 

The threat from toxic or harmful algal blooms (HABs) is well established in the BCLME region, based on the direct detection of toxin in molluscs as well as the observation of known toxic species of microalgae in coastal waters.  Because molluscan shellfish have the ability to concentrate toxic and dangerous substances from the water in which they grow, they present a “special case” of foodstuffs, requiring specialized testing in order to ensure safety for the consumer.

Increased global concern has resulted in shellfish safety programs becoming prescriptive in more and more countries and trading partnerships. Programs regulating exports to the European Union and the United States are of particular importance in this regard.  Strict regulations have to be enacted that require extensive monitoring and certification that the seafood is free from algal biotoxins as well as bacteria and other biological and chemical substances that are harmful to humans.  Monitoring programs then have to be implemented that use approved procedures, with oversight by accredited competent authorities. Shellfish safety monitoring is therefore seen as a priority in the Benguela region. There is, however, huge disparity in the capacity of the three countries to accomplish this.

South Africa is very close to having the regulatory structures in place to implement a shellfish sanitation program that is likely to meet the demands of the EU and other receiving nations.  South Africa has also identified the logical contributing agencies and institutions that will participate through a memorandum of agreement in the implementation of the program.  There is also ample capacity in government agencies to conduct the monitoring and laboratory analysis in support of the program.  

Namibia has enacted the fundamental statutes on which a more detailed regulatory framework can be built to implement an acceptable program.  The Ministry of Trade and Industry is already the EU-recognized Competent Authority for other fishery products, while the Ministry of Fisheries and Marine Resources (MFMR) will likely be the lead agency in the implementation of the monitoring program.  Memoranda of understanding will need to be developed between these agencies, and possibly others to ensure that appropriate oversight and sharing of responsibilities is clearly delegated.  The MFMR lacks sufficient staff and laboratory capacity to implement a robust monitoring program at this time, but the agency has begun to address these issues with new personnel and plans to retrofit existing laboratories for this purpose.  Given the locations of shellfish producing areas along the Namibian coast, consideration will need to be given to the possibility of shipping samples in a timely fashion under appropriate conditions to distant laboratories vs. the equipping of laboratories in numerous local locations.  

Angola appears to be most interested in the cultivation and/or harvest of shellfish for local consumption and the degree to which the Angolan government chooses to implement an international-scale shellfish sanitation program has yet to be determined.  It is evident that Angola is interested in ensuring public safety and that there is general recognition of the need for monitoring of shellfish areas for sanitation and harmful algal toxins.  There are existing legislative frameworks on which regulation could be built for the development and implementation of a shellfish sanitation program in Angola.  These are, however, rather general regulations, and it may be necessary for legislation specific to shellfish and seafood sanitation to be promulgated.  At this point, it is unclear how much shellfish harvesting and consumption takes place in Angola or the level of capacity for monitoring and laboratory analysis.  It is likely that, if shellfish consumption continues to grow, there will be a significant need to implement programs for monitoring for sanitary conditions and for the presence of harmful algal toxins, given the demonstrated presence of toxic or harmful algal species in Angolan coastal waters. 

In all three countries, the role of the shellfish industry in the monitoring program needs to be determined.  There is precedence in some parts of the world for the industry to collect samples and deliver (or ship) them to the appropriate laboratories for analysis. Provided that the materials used in sampling are appropriate and quality assurance/quality control procedures are carefully followed, this may be an appropriate role for industry. On the other hand, the EU has policies that restrict such involvement by producers. It is also appropriate for the industry to contribute to the cost of monitoring, analysis and inspection since these functions are essential to the export of their products.

Overall, the threat to shellfish production from toxic algal species is significant in the BCLME region.  This threat, combined with the desire of South Africa, Namibia and Angola to further develop their shellfish and aquaculture resources for both domestic consumption and for export makes it evident that shellfish sanitation regulations, policies, and capabilities need to be formulated and implemented in a timely manner.  In addition to the challenges of establishing effective monitoring and product certification across large geographic expanses with little or no infrastructure, these policies will need to reflect the technical and administrative capabilities of each country, as well as the nature of the shellfish industries.  Formulation of these polices and programs will be the focus of future studies during this project.

1 INTRODUCTION

This is the first in a series of reports to design a harmful algal bloom (HAB) 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”.   This report presents 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. The second report in the series will provide a synthesis of requirements of various sectors of governments and industry relating to microalgal toxins and sanitary control. This includes 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 third 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., 2002). 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 and 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 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 devise strategies (e.g. via public education) to reduce these impacts.

2.2 HAB PROBLEMS IN THE BCLME REGION

HABs of the Benguela pose a 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 Angola to be detailed in a report from the 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”, 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 three 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. makes DSP a potential hazard in both the South African and Namibian waters. The presence of Gymnodinium and Pseudonitzschia 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 poisoning of both white mussels Donax serra and black mussels Choromytilus meridionalis attributed to Alexandrium catenella blooms (Pitcher and Calder 2000). Phytplanktivorous fish such as sardine are also susceptible to PSP toxins with confirmed PSP poisoning incidents in St. Helena Bay.  Investigations may reveal microalgal ichthyotoxins which could explain 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; Kempton et al., 2002). Members of the Prasinophytes and Rapidophytes are also of concern, as the ichthyotoxic raphidophyte Heterosigma akashiwo has been observed in the northern and southern Benguela, but has yet to be associated with harmful impacts in the region (Pitcher and Calder 2000). Further up the food chain, seabirds and marine mammals that consume affected mussels, zooplankton and fish, are in danger of accumulating the toxins to lethal 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. Potentially toxic species and their cysts have been searched for in Namibian waters, but 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. 

Cultured mussels from Lüderitz tested positive for PSP in 1995, apparently caused by Alexandrium catanella. Prior records are few, and are limited to claims that fish mortalities were caused by algal blooms. For example, mass fish mortalities in the region of Walvis Bay in the 1940’s were ascribed to a Gymnodinium species. Heterocapsa triquetra, Gymnodinium galatheanum (=Karlodinium micrum), 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 2000).

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 metres thick on the seabed. Intense microbial reduction occurs in these sediments, with subsequent regular release of methane - carrying toxic hydrogen sulphide into the overlying water column (Weeks et al. 2002). Combined effects of the sulphide 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 tonnes of rock lobster, resulting in devastating losses to this valuable fishery (Matthews and Pitcher, 1996).

3 COMPONENTS OF A SHELLFISH SANITATION PROGRAM

3.1 BACKGROUND

As described above, there is a clear risk to shellfish consumers or exporters in the BCLME region from certain types of harmful algal species that are filtered from the water by shellfish, which then accumulate the biotoxins.  Programs to monitor for algal toxins in shellfish tissues have now been implemented in most shellfish-producing countries throughout the world, and are underway in the BCLME region.

As they feed on microscopic plants and animals in the water, molluscan bivalves also 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.

Because of the dual threat to consumers from algal toxins and microbial and other contaminants, HAB monitoring programs are typically embedded within comprehensive shellfish safety programs. Several economies around the world, including the EU, New Zealand, the US and others have adopted shellfish sanitation programs which will be referenced and considered in the development of a model program for the Benguela Region during this project.  Components of a typical shellfish sanitation program might include:

 Growing area classification for sanitary pollution

 Water quality monitoring 

 Marine biotoxin management plans and contingency plans

 Processing, shipping and handling of live shellfish

 Laboratory methods for microbiological contaminants and marine biotoxins

 Enforcement of shellfish safety regulations

3.2 REGULATORY NEEDS

A Competent Authority (CA) must be designated within each shellfish-producing nation.  The CA is responsible for developing appropriate agreements with other agencies and institutions that will participate in the implementation of the shellfish sanitation program.  Each nation must also provide a statutory/legal basis for the regulations and policies that will be carried out to address the components of the program.  Generally, these laws will be promulgated under the jurisdiction of the marine resource management agency, the environmental health agency, or the public health and safety agency.  The regulations must be prescriptive enough to indicate who will be responsible for implementing the components of the program and should include sufficient detail to allow for enforcement of the shellfish industry with respect to harvesting, processing, shipping and handling of shellfish.  At the same time, these regulations need to be general and flexible enough to allow the practitioners the latitude to develop and utilize methods and protocols that meet the public health needs while allowing for efficient industry development.  Regulations need to address:

 Classification of shellfish growing areas and the criteria that will be used to determine those classifications.

 Water quality monitoring parameters that will be used to evaluate shellfish growing areas and the methods and exclusion criteria for those parameters.

 Marine phytoplankton and biotoxin monitoring protocols and exclusion criteria for determining the need for harvest restrictions.

 Harvest area control including the decision-making process for harvesting closures, the notification process for informing the industry of closures, patrol authority to prevent harvesting in closed areas, and penalties for non compliance.

 Post harvest handling of shellfish including storage conditions, labeling protocols, sanitation of handling facilities, shipping protocols, and record keeping.

MONITORING NEEDS

A major component of the shellfish sanitation program is the monitoring of the shellfish growing area and the shellfish products for sanitary condition and the presence of harmful algal toxins or other deleterious substances.  The CA must engage the appropriate agencies and the industry to participate in an organized monitoring program as well as certified laboratories for sample analyses which meet the expectations of receiving nations.  Agencies must be able to staff the monitoring program in a reliable fashion and laboratories capable of analyzing samples quickly with significant throughput must be retained in order to ensure that public health concerns are satisfied while allowing the industry to move product to the marketplace quickly.

The monitoring program should include a sampling plan, protocols for laboratory analysis, and strategies for data analysis and interpretation and should include the following:

 Sampling Plan

· Purpose for sampling (sanitary condition, phytoplankton, pollution)

· Sample station identification (plotted on a map)

· Sampling schedule

· Type of sample being collected (seawater, shellfish, plankton)

· Sampling gear

· Sample delivery (conditions, timing, chain of custody)

· Documentation and collection of related observational information

 Laboratory Analysis

· Type of analysis (bacteriological, microscopic, chemical)

· Analytical methodology including quality control

· Reporting of results

 Data management and interpretation

· Computerized data management systems

· Analysis of data for decision-making

· Transmission of findings to Competent Authority

4 EXISTING POLICIES AND APPROACHES

Given the above framework, 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.  It will be immediately apparent that there are large differences between the three countries.  As a general goal, all three countries should strive to harmonize their aquatic animal health policies both within the Benguela region and with trading partners. This can be accomplished by adoption of internationally accepted policies and procedures, which will be recommended in the series of reports associated with this project.  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. 

4.1 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. 

4.1.1 Background to program development.

Mariculture development, focused on bivalve molluscs, began along the west coast of South Africa in the late 1970s. The farmers themselves initially attended to sanitation and biotoxin issues.  A series of events then transpired that led to the present policy developments:

 In 1993 the European Union (EU) requested information on the authorities that are responsible for the control of fishery products in South Africa. This led to the South African Bureau of Standards (SABS) being nominated by the Department of Health and Department of Trade and Industries (DTI) as the competent authority for the certification of fishery products to the EU.

 In 1994 the SABS made a submission to the EU regarding the regulations and inspection systems for fishery products.

 In 1994 a consignment of South African mussels to Italy was rejected on the basis of biotoxin levels (DSP).

 In 1995 inspectors from the EU Commission in Brussels visited SA to assess the national system of regulation and inspection. They identified shortcomings in the system of molluscan shellfish sanitation, particularly with regard to:

- lack of official regulations

- lack of a national biotoxin monitoring program

- ill-defined procedures for regulating harvesting during a public health emergency. The situation of self-regulation by the industry was unacceptable.

 In 1996, European Commission Decision 96/607/EC recognized the SABS as the competent authority for verifying and certifying compliance of fishery products with the requirements of Directive 91/493/EEC. This decision authorized the SABS to provide guarantees for fishery products other than bivalve molluscs (and including echinoderms, tunicates and gastropods). The control and monitoring of growing waters is outside the legislation of the SABS. However, official sanction for such activities would be required from the SABS.  After in-depth discussions between the SABS, the Department of Agriculture, the Mariculture Association of SA including the Abalone Farmers Association of South Africa (AFASA) and M&CM, it was decided that M&CM would assume responsibility for coordinating the monitoring of water quality in molluscan shellfish growing waters. 

 In 1997, a number of meetings were held with M&CM, SABS, Department of Health, the mariculture industry and Onderstepoort Veterinary Institute. This led to development of the Molluscan Shellfish Monitoring and Control Program for SA.

 In 1998, regulations specific to mariculture were promulgated in terms of Marine Living Resources Act No. 18. These regulations, however, do not explicitly address public health concerns related to shellfish.

 In 1998, M&CM produced new aquaculture permit conditions for shellfish mariculture requiring monitoring of growing waters. M&CM revises these permit conditions annually, administers these results and enforces closures when necessary.

This has been the situation to date though there have been a number of problems specifically related to independent sampling of sites and sample turnover time. Furthermore, the recently enacted permit conditions do not cover the broader aspects of molluscan shellfish safety such as transport, handling, traceability etc.

In response to requests from the mariculture industry, which is planning to expand exports to include the EU, there is a pressing need to have the Program officially sanctioned by the EU.

4.1.2 Legislation and Authority

4.1.2.1 Legislative Framework

Regulations specific to mariculture were promulgated in terms of 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.

A national Shellfish Sanitation program, which is presently in the final stages of 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 to be established between M&CM and SABS, as SABS is nominated 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 outline their contributions to the Program 

The national Shellfish Sanitation program will provide the regulatory basis for the sanitary control of all phases of the shellfish industry and allow 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,

• 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 South African Shellfish Sanitation Program is legally endorsed, M&CM permit conditions for shellfish mariculture regulate monitoring of growing waters and products. The permit is 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 thereunder

 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:

5.2. The Permit Holder shall comply with any disease or parasite-related investigation of their growing area deemed necessary by the Department or the veterinary authority.

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.

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.

4.1.2.2   Administrative Procedures

For the purpose of this report, the administrative duties for the South African Shellfish Sanitation 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 faecal coliforms 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

4.1.2.3   Biotoxins

With repeated incidences of toxic shellfish from the South African West Coast, stringent control is needed to provide consumer protection. An excellent system of phytoplankton monitoring has been running for many years, backed by monitoring of environmental parameters. Together with shellfish toxin testing, a warning and information system is in place. 

Monitoring of shellfish from aquaculture establishments is undertaken in accordance with a Biotoxin Management Plan that falls within the national Shellfish Sanitation Program, designed to international standards. M&CM is the controlling authority.  Presently compliance to the biotoxin monitoring and regulatory levels in products is achieved through the conditions laid out in the compulsory Aquaculture Permit (2004) issued by M&CM to mariculture farmers. M&CM Mariculture Permit regulations (2004), section 8: items 8.5 – 8.9, outline the required testing protocols (as presented in 4.1.3.1) 

4.1.2.4   Sanitary Issues in Growing Areas

Sanitary issues for aquaculture establishments are covered in the national Shellfish Sanitation Program, which is designed to international standards. M&CM will be the controlling authority. Present compliance to microbiological and hazardous chemical monitoring and regulation is achieved through the conditions laid out in the compulsory Aquaculture Permit (2004) issued by M&CM to mariculture farmers.  M&CM Mariculture Permit regulations  (2004): section 8 items 8.3 – 8.5, outline the required testing protocols (as presented in 4.1.3.2))

4.1.3 Programs and Regulations

4.1.3.1    Biotoxins and Phytoplankton

The South African Biotoxin Management Plan has been designed to meet local conditions as well as international standards. This plan describes the sampling and laboratory analyses required to provide a surveillance program that will detect harmful algal species and their associated toxins in a timely manner so as to protect the public health of shellfish consumers.  Typically the Biotoxin Management Plan will be targeted at species of known concern in the region.  In the Benguela region, three biotoxins associated with human poisoning syndromes are listed for monitoring:

1. Paralytic shellfish poisoning (PSP) toxins 

2. Diarrhetic shellfish poisoning (DSP) toxins 

3. Amnesic shellfish poisoning (ASP)toxins 

The Biotoxin Management Plan is organized into four sampling phases or strategies that are deployed depending on the current situation and presence of potentially toxic phytoplankton.  The phases are: routine monitoring, intensive monitoring, quarantine phase, and re-opening phase and are described in further detail below.

Routine monitoring: This sampling regime is used through the year.  

 Daily phytoplankton samples are collected by the farmer and a composite sample is analyzed microscopically for phytoplankton.

  Shellfish flesh is tested according to region, species and biotoxin involved (Table 4.1). The samples must be taken by an independent sampler.

Intensive monitoring: This phase follows detection of biotoxins in shellfish flesh, but at levels below regulatory limits

 Toxin analysis is conducted daily for filter feeding shellfish, and weekly for non-filter feeding species.

 In addition, phytoplankton samples are analysed on a daily basis.

Quarantine phase: This phase begins when shellfish exceed biotoxin limits (see above).

• M&CM places a ban on harvesting

• Contaminated products are recalled and destroyed under supervision of the relevant Health Authority.

• A flexible testing regime is implemented to monitor the phytoplankton and toxin levels to determine when the bloom and toxic event has subsided..

Re-opening phase:

 Once there have been three consecutive samples of shellfish flesh that meet the regulatory biotoxin limit for an area , the area can be re-opened. The area is returned to a routine sampling regime.

 The area is returned to a routine sampling regime.

Aquaculture Permit conditions (M&CM 2004) lay down regulatory conditions relating to biotoxin management in South Africa. The relevant sections of these conditions (Section 8, Tests and Standards) stipulate:

The standards referred to in this permit, shall apply to cultivated, live molluscan shellfish that are intended for placing on the market for human consumption, including all species of oysters, clams, mussels, abalone and scallops, to be presented for sale or delivery either shucked or in the shell, fresh or frozen, whole or in part, for either immediate consumption or for the purpose of further processing. 

Toxic and deleterious substances:

The limits for these environmental toxins are given in the current Foodstuffs Cosmetics and Disinfectants Act, 1972 (Act No. 54 of 1972) and the Regulations promulgated thereunder.

Biotoxins:

Where applicable, tests for paralytic shellfish poisoning (PSP), diarrhetic shellfish poisoning (DSP), and amnesic shellfish poisoning (ASP) shall be conducted on the edible parts of molluscs (the whole body or any part edible separately). The following standards may not be exceeded:

PSP – 800 g STX eq./kg edible flesh

DSP – Not detectable with the mouse bio-assay

ASP – 20 mg domoic acid/kg edible flesh

The monitoring of microbiological contamination, biotoxins and other toxic and hazardous substances shall be done on an ongoing basis. The minimum required sampling for ongoing monitoring of growing areas shall include:

Tests for specific biotoxins shall be conducted routinely on shell stock intended for harvest, according to the schedule given in Table 1.  

The Permit Holder shall be required to collect water samples for analysis of harmful algal species by the Department.

When routine sampling detects a rise in biotoxin levels, concentration of harmful algal species, and/or potential faecal contamination, additional sampling will be required to ensure timely closure of the area to harvest.
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In the case of contaminants increasing to levels of concern to public health, harvesting shall cease immediately upon advisement of the Department. Emergency contingency plans shall come into operation that will require additional sampling. An area shall remain closed to harvesting until re-opened by the Department.

Table 1,  Maximum time between biotoxin test and shellfish harvesting

Regional Projects 

South Africa participates in a number of regional projects which complement their existing capacity: 

 This project, which will provide the basis for regulatory legislation: BCLME Project: EV/HAB/02/01: Harmonization of Regulations for Microalgal Toxins for Application in Countries Bordering the Benguela Current Large Marine Ecosystem

 A 3-year International Atomic Energy Agency (IAEA) Technical Cooperation project involving Angola, Namibia and South Africa: RAF/7/005: Coastal Zone Management Phase 1: Application of Nuclear techniques to address Harmful Algal Bloom Impacts in the Benguela Region. This project will provide the region with capacity to quantify microalgal biotoxins using a radiotracer bioassay method. The project begins in 2004.

 An ongoing regional BENEFIT project on seasonal environmental monitoring, which includes phytoplankton. 

4.1.3.2   Sanitary Issues in Growing Areas

In addition to a biotoxin management plan, all shellfish areas are evaluated for the risk of biological contaminants, primarily those associated with human or animal waste.  The sources of these types of contaminants are generally easy to identify and monitoring programs can be developed to predict the risk to the shellfish consuming public. In accordance with the national Shellfish Sanitation Program, the following procedures are stipulated:

 Classification of shellfish growing areas

Before shellfish may be harvested for human consumption from a growing area, the area needs to be classified as to its suitability. A sanitary survey should be conducted for new growing areas to classify it as approved, controlled or prohibited. The sanitary survey includes information gathered during a shoreline survey and water quality analysis for indicator bacteria.  The sanitary survey evaluates the potential risk of sewage pollution or other potentially harmful contaminants and makes a conclusion that determines the classification of a shellfish growing area.

 A shoreline survey involves a visual inspection of the shoreline near the shellfish growing area to determine if there are potential sources of sewage pollution or sources of animal (wild or domestic) waste.

 Biweekly samples for microbial variables are to be taken from fixed station positions at a pre-determined frequency for a period of 12 months (provisional classification – 3 months). Feacal coliform bacteria are used as an indicator of animal waste which can contain biological contaminants of public health concern.

A minimum of 20 samples is used for classification. These samples are to be taken by independent samplers. The bacterial analysis for each sampling station, coupled with the shoreline survey observations, are considered in completing the sanitary survey and to determine the appropriate classification for the area.  There are several classifications that can be applied dependent upon the risk to shellfish consumers.  Classification options are:

• Approved:-- Shellfish may be harvested and placed directly on the market.

        Faecal coliform < 14/100ml growing water

                          < 10% exceed 43/100ml

         Faecal coliform < 300/100g shellfish flesh

         Absence of Salmonella   

• Controlled, or Conditionally approved: – Shellfish may be harvested and placed directly on the market only during predictable periods when the area meets the approved criteria. 


Meets approved area criteria during a predicted period

   
May have pollution sources in the area that are intermittent but predictable

Restricted: - shellfish may be harvested but must be treated either by depuration or through controlled relay.

            Faecal coliform < 88/100ml

                            < 10% exceed 260/100ml

   
Faecal coliform < 6000/100g shellfish flesh

 
No direct point sources of human or animal waste

  
No marine biotoxin contamination present.

Prohibited: - No harvest of shellfish is allowed.

 Excessive microbial contamination, or contamination with other hazardous 
substances, or no current sanitary classification.

Monitoring shellfish production areas

A system of sanitary checks may be in place to ensure continued compliance of a growing area with its classification status.  Trained and approved personnel shall assist with shoreline survey evaluations, sample collection and delivery to accredited laboratories.

 Microbiological Monitoring:

Sampling stations are established at fixed locations within a shellfish growing area which are representative of the area and are located in order to detect impacts from point or non-point sources of human or animal waste.  For example, sample stations should be located near streams or other fresh water inputs, and near agricultural operations and highly developed areas.  Water samples are collected for bacterial analysis at a frequency depending on the risk determined by the sanitary survey:

  
Approved areas – monthly.

   
Controlled or conditionally approved areas – weekly.

These data shall be used to review classification annually – most recent 20 sample results are used.

When an epidemiologically confirmed shellfish-related outbreak is reported implicating a particular growing area, the relevant Health Authority shall

• Place a ban on harvest.

• Detain and recall any shellfish in the distribution system.

• Review and re-classify growing area if necessary.

• Remove ban on harvest if growing area not identified as source of problem.

When monitoring actions reveal non-compliance, M&CM shall:

• Review documentation to trace and recall contaminated products.

• Temporary closure and re-sampling.

• If re-rest fails the area is closed and products recalled.

• Area remains closed until complies or reclassified in case of continued failure.

When end of line product fails to meet microbiological criteria:

• If problem not identified in handling etc. course of actions given above come into effect.

Present compliance to microbiological and hazardous chemical monitoring and regulation is achieved through the conditions laid out in the compulsory aquaculture permits issued by M&CM. 

The permit requirements are based on the national Shellfish Sanitation Program which is designed to international standards. 

Mariculture Permit regulations (M&CM, 2004): section 8  

Shellfish shall only be harvested for human consumption from areas that have been classified as approved or conditionally approved. The Permit Holder should be aware of the risks in seeding or on-growing in an area prior to full classification. Where previous data are non-existent or obsolete, or where changes in the pollution status have occurred, a water quality survey shall be made of the growing area, prior to its classification as an approved or conditionally approved source of shellfish for direct human consumption.

Provisional classification shall involve:

 Weekly samples of water or shell stock shall be taken over a three-month period for analysis of faecal coliforms from monitoring points agreed with by the Department.  Where shellfish are not available in a new growing area, water samples are to be taken for provisional classification. If the tests are outside specifications sampling shall continue on a weekly basis until such time as the problem is identified. 

 A sample of shell stock from each sampling point shall be submitted for analysis of metals, pesticides, polychlorinated biphenyls and radionuclides (Cesium 134 and 137), as required by the Foodstuffs, Cosmetics and Disinfectants Act No. 54 of 1972. Where the culture species is absent, an alternative indicator species may be used as recommended by the Department.

Shellfish shall only be harvested for human consumption from areas that have been classified as approved or conditionally approved. The Permit Holder should be aware of the risks in seeding or on-growing in an area prior to full classification. Where previous data are non-existent or obsolete, or where changes in the pollution status have occurred, a water quality survey shall be made of the growing area, prior to its classification as an approved or conditionally approved source of shellfish for direct human consumption.

Full classification will require additional monthly sampling of faecal coliforms for at least a further 9 months.

The monitoring of microbiological contamination, biotoxins and other toxic and hazardous substances shall be done on an ongoing basis. The minimum required sampling for ongoing monitoring of growing areas shall include:

i) Monthly faecal coliform tests at each station. In the case of non-filter feeders, this will require testing of both the source water and the shell stock.

ii) Annual tests for metals and pesticides.

iii) Tests for radionuclides will be required for situations where there is a potential risk of contamination.

4.2 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) and Aquaculture Regulations (2003) 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 (heavy metals, agrochemicals, others) contaminants, before Namibian products can access the EU countries as well as US markets. The Aquaculture Act (2002) provides the basic legal framework for these requirements in an internationally acceptable shellfish sanitation program.

4.2.1 Background 

 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, over 70% of the farmed oyster production from Namibia is exported within the region to the Republic of South Africa. So once the South African Shellfish Sanitation Program is legally enforced in the RSA, these new regulations will be applied to Namibian aquaculture operations exporting to the RSA.

The need for certification of aquaculture products calls for an internationally acceptable national shellfish sanitation program, which presently does not exist in Namibia. 

4.2.2 Legislation and Administration

4.2.2.1   Legislative framework

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, 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 fall under the regulatory control of the Ministry of Health and/or the Municipalities.

4.2.2.2   Inspection and quality assurance of aquaculture products

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 European Union (EU) in accordance with relevant EU Directives.  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 Directives 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

2.  Raised Namibia from a listed Level 2 third country trading partner to a level one trading partner i.e. the export products from Namibia need comply only with EU standards and need not comply separately with each importing country. 

According to the EU the exporting country must design a Health Certificate according to a specimen produced by the EU: to date the Health Certificate used by the Ministry of Health is being used.

The EU does not accept a private institution as an “official inspection body” but requires the institution to be governmental or statutory.  Despite the fact that the Global Conformity Services (GCS) laboratory in Walvis Bay is not directly a SABS laboratory, it is still legally part of the SABS and therefore is accepted in Namibia as the official inspection body.

In summary: the Ministry of Trade and Industry is the Competent Authority in all matters concerning exports of fishery products to the European Union. 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 the 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. 

4.2.2.3   Biotoxins

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: 

(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 –

 In consultation with the Minister responsible for public health, whether the aquaculture products farmed therein are fit for human consumption

 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: 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.”

4.2.2.4   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 4.2.2.3 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.

4.2.3 Programs and regulations

4.2.3.1   Biotoxins and Phytoplankton

Present phytoplankton research within the Ministry has over the past three years, together with historical records, provided a comprehensive list of phytoplankton species from Namibian waters. A considerable number of potentially toxic species are shown to occur along the Namibian coast. Toxic events have occasionally been suspected, with toxic shellfish reported from Lüderitz in the mid-1990s.

To date no formal HAB monitoring program has existed and no routine toxin-testing is carried out, as no laboratory in Namibia is competent or accredited to carry out these tests. 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 (PSP and DSP) to the single accredited laboratory in South Africa. Because this procedure is inefficient and extremely costly, the frequency of biotoxin monitoring varies from company to company. 

 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 projects funded by BCLME and the International Atomic Energy Agency (IAEA).  In particular, these staff will participate in: 

 This project which will provide the basis for regulatory legislation: BCLME Project: EV/HAB/02/01 Harmonization of Regulations for Microalgal Toxins for Application in Countries Bordering the Benguela Current Large Marine Ecosystem

 EV/HAB/04/Shellsan: Development of a Shellfish Sanitation Program model for Application in consort with the Microalgal Toxins Component

 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 

 a 3-year International Atomic Energy Agency  IAEA Technical Cooperation project involving Angola, Namibia and South Africa: RAF/7/005: Coastal Zone Management Phase 1: Application of Nuclear techniques to address Harmful Algal Bloom Impacts in the Benguela Region. This project will provide the region with capacity to quantify microalgal biotoxins using a radiotracer bioassay method. The project begins in 2004.

 A regional BENEFIT project on seasonal environmental monitoring, which includes phytoplankton.

4.2.3.2   Sanitary issues in growing areas

No formal national sanitation monitoring program exists for Namibian waters.

In the case of aquaculture products being exported to South Africa – limited presently to the exports of live oysters – the farmers try to comply with the requirements of the Republic of South Africa, 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. 

4.3 ANGOLA 

Subsistence harvesting of shellfish is common practice in Angola. Aquaculture ventures, which the Angolan government consider a future possibility, will be focused on providing local communities with food rather than seeking export markets. There is no formal testing for shellfish safety, but the government shows willingness to establish a shellfish sanitation program for present and future needs.

Problems associated with microalgal toxins are suspected but without any monitoring or testing, these cases are difficult to confirm. Sanitary issues associated with growing areas and processing need to be addressed in legislation that is in the process of being drafted.

4.3.1 Legislation and Administration
4.3.1.1   Legislative framework

Legislation in Angola is intended mainly for regulation of the quality of fish products.  This legislation has been inherited from colonial times.  As a result:

 Regulations are dispersed and too general

 Legislation is centered on the effects of harvesting activities

 There is no reference to the sanitary quality of fish products

 There are no regulations to monitor the microbiological quality of fish products or the marine environment

The current Fisheries Law of 1992 and its regulations are based on UNCLOS (1991). Revisions to the Law are being considered by the Angolan Government. Although specific regulations for HAB biotoxins and sanitary standards are lacking, general regulations governing fish quality for export are found in Articles 31 – 36 of the abovementioned Fisheries Law:

 Article 30 provides for aquaculture development, but specific rules have never been promulgated

 Article 34 outlines conditions required for the export of fish products, which include a certificate of quality

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) 

A draft Law on Aquatic Biological Resources has been prepared and is awaiting parliamentary approval. Central to this legislation are fish resources, with emphasis on the state and quality of those resources. In this legislation, the specific objectives applied to quality could extend to toxicity, as standards of toxicity are clearly related to the quality of fishery products. Under this law, several regulations refer to aquaculture and food safety.

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 products and the certification thereof. The Ministry of Fisheries and the Ministry of Health are responsible for regulatory control and inspection.

4.3.1.2  Biotoxins

No specific Angolan legislation refers to HAB and biotoxin monitoring.

 The Fisheries Law (2002) addresses the quality of fish products generally.  Regulations could be expanded to include biotoxins.

 The draft Law on Aquatic Biological Resources includes aquaculture, with specific objectives applied to quality. Under this law several regulations refer to aquaculture and food safety and may offer the legal framework for biotoxin monitoring and control.

 The Consumers Protection Law (Law 15 of 2003, 22 July):

- Article 4a refers to the “good quality of products1

- 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

4.3.1.2   Sanitary issues in growing areas

There is no specific legislation on sanitary monitoring of growing areas or shellfish. Under the Fisheries Law there are regulations for production, quality inspection and health of fish products, which were adopted for the export of fish and could be applied to shellfish.  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)

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

4.3.2 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 plate counts, Salmonella, total coliforms, and E.coli  

4.3.2.1   Biotoxins

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 

EV/HAB/02/02a-1: Fernández-Tejedor et al., 2004). Toxic events are suspected but not recorded or confirmed through testing.

Although no regulations refer specifically to HABs, the Fisheries Law provides for fish quality for export in Articles 31 – 36.

 Article 30 prescribes conditions required for the exploration of aquaculture development, but specific rules have never been promulgated

 Article 31 makes the Ministry of Fisheries responsible for establishing the regulations and mechanisms to monitor fish quality for export 

 The Ministry of Fisheries together with the Ministry of Health are recognized as the competent authorities to establish regulations for processing of fish products and to adopt necessary measures to assure inspection of fish products (Article 33)

 Article 34 outlines the necessary conditions for the export of fish products and the requirement of the  “certificate of quality”.

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. 

Local consumption of shellfish is important to the coastal communities.  For local food safety to both subsistence gatherers and in 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: 

 Current BENEFIT project on environmental monitoring, which includes phytoplankton species identification 

 The present project which will provide the basis for regulatory legislation: BCLME Project: EV/HAB/02/01 Harmonization of Regulations for Microalgal Toxins for Application in Countries Bordering the Benguela Current Large Marine Ecosystem

 EV/HAB/04/Shellsan: Development of a Shellfish Sanitation Program model for Application in consort with the Microalgal Toxins Component

 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 

 a 3-year International Atomic Energy Agency (IAEA) Technical Cooperation project involving Angola, Namibia and South Africa: RAF/7/005: Coastal Zone Management Phase 1: Application of Nuclear techniques to address Harmful Algal Bloom Impacts in the Benguela Region. This project will provide the region with capacity to quantify microalgal biotoxins using a radiotracer receptor bioassay method. The project begins in 2004.

4.3.2.2   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 (only, not molluscan shellfish). Once these tests for export of fish products are carried out, the corresponding health quality certificates are issued by the Fisheries Department. The regulations cover sanitary testing and quality assurance (Articles 10/1 and Article1 of the Fisheries Law).

It would be possible to incorporate microbiological criteria, including the required sampling and analytical methods for a model shellfish sanitation program, into section  V/I/4 of the Fisheries Law. In particular the procedure to be followed for the program should be included in the draft Law on Aquatic Resources, which emphasizes  product quality and regulation.

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 issues the certification for product quality and for control of 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.


5 SUMMARY OF REGULATORY AND MONITORING NEEDS

5.1 PROGRAM ELEMENTS

The above sections of this report describe the existing policies and approaches for addressing public health concerns related to shellfish consumption in South Africa, Namibia and Angola.  The threat from toxic algae has also been documented for each of the countries, though the nature of that threat is poorly understood in Angola and Namibia due to the lack of sustained, high-frequency monitoring.  Clearly these three countries are in different stages in the development of a formal shellfish sanitation program that will meet the needs of all consumers, both domestic and abroad.  Subsequent reports from this project for the BCLME region will provide detailed descriptions of a model shellfish sanitation program for the region and recommendations on how best to develop and implement an effective and efficient program to protect the shellfish-consuming public.  A brief summary is provided here of the general considerations and regulatory and monitoring needs for the region as well as some general discussion of the capacity-building that will be necessary for each of the three countries to implement shellfish sanitation programs that meet the prescribed needs for each.

As stated earlier, the typical components of a shellfish sanitation program include:

 Growing area classification for sanitary pollution

 Water quality monitoring 

 Marine biotoxin management plans and contingency plans

 Processing, shipping and handling of live shellfish

 Laboratory methods for microbiological contaminants and marine biotoxins

 Enforcement of shellfish safety regulations

Each of these components requires a regulatory framework for the implementation and enforcement of the policies and procedures that will result in an effective shellfish sanitation program.  Without appropriate regulatory authority and specific policies and procedures in place, the Competent Authority for each shellfish-producing nation will be unable to make the case that their products are safe for importation into receiving nations.  In this discussion it is assumed that the importing markets are either in the EU, Canada or the United States, as these have the most stringent policies.  Products acceptable to the EU, for example, will generally be acceptable in the U.S. as well.

5.2 CAPACITY BUILDING

Clearly, South Africa is very close to having the regulatory structures in place to implement a shellfish sanitation program that is likely to meet the demands of the EU and other receiving nations.  South Africa has identified the logical contributing agencies and institutions that will participate through a memorandum of agreement in the implementation of the program.  There is also ample capacity in the M&CM and SABS to conduct the monitoring and laboratory analysis in support of the program.  

Namibia has enacted the fundamental statutes on which a more detailed regulatory framework can be built to implement an acceptable program.  The Ministry of Trade and Industry is already the EU-recognized Competent Authority for other fishery products, while the Ministry of Fisheries and Marine Resources (MFMR) will likely be the lead agency in the implementation of the monitoring program.  Memoranda of understanding will need to be developed between these agencies, and possibly others to ensure that appropriate oversight and sharing of responsibilities is clearly delegated.  It is clear that the MFMR lacks sufficient staff and laboratory capacity to implement a robust monitoring program at this time and the agency has begun to address these issues with new personnel and plans to retrofit existing laboratories for this purpose.  Given the locations of shellfish producing areas along the Namibian coast, consideration will need to be given to the possibility of shipping samples in a timely fashion under appropriate conditions to distant laboratories vs. the equipping of laboratories in numerous local locations.  

Angola appears to be most interested in the cultivation and/or harvest of shellfish for local consumption and the degree to which the Angolan government chooses to implement an international-scale shellfish sanitation program has yet to be determined.  It is evident that Angola is interested in ensuring public safety and that there is general recognition of the need for monitoring of shellfish areas for sanitation and harmful algal toxins.  As described above, there are existing legislative frameworks on which regulation could be built for the development and implementation of a shellfish sanitation program in Angola.  These are, however, rather general regulations, and it may be necessary for legislation specific to shellfish and seafood sanitation to be promulgated.  At this point, it is unclear how much shellfish harvesting and consumption takes place in Angola or the level of capacity for monitoring and laboratory analysis.  It is likely that, if shellfish consumption continues to grow, there will be a significant need to implement programs for monitoring for sanitary conditions and for the presence of harmful algal toxins, given the demonstrated presence of toxic or harmful algal species in Angolan coastal waters (see first report from BCLME Project EV/HAB/02/02a: Fernández-Tejedor, M. et al 2004: “Review of existing information on Harmful algal blooms in Angola, including past and present monitoring of phytoplankton). 

In all three countries, the role of the shellfish industry in the monitoring program needs to be determined.  There is precedence in some parts of the world for the industry to collect samples and deliver (or ship) them to the appropriate laboratories for analysis. Provided that the materials used in sampling are appropriate and quality assurance/quality control procedures are carefully followed, this may be an appropriate role for industry. On the other hand, the EU has policies that restrict such involvement by producers. It is also appropriate for the industry to contribute to the cost of monitoring, analysis and inspection since these functions are essential to the export of their products.

Overall, the threat to shellfish production from toxic algal species is significant in the BCLME region.  This threat, combined with the desire of South Africa, Namibia and Angola to further develop their shellfish and aquaculture resources for both domestic consumption and for export makes it evident that shellfish sanitation regulations, policies, and capabilities need to be formulated and implemented in a timely manner.  In addition to the challenges of establishing effective monitoring and product certification across large geographic expanses with little or no infrastructure, these policies will need to reflect the technical and administrative capabilities of each country, as well as the nature of the shellfish industries.  Formulation of these polices and programs will be the focus of future studies during this project.

REFERENCES 

ANDERSON, D.M. 1995 - ECOHAB: The ecology and oceanography of harmful algal blooms - A national research agenda.  Woods Hole Oceanographic Institution, Woods Hole MA.  66 pp.

ANDERSON, D. M., ANDERSEN, P., BRICELJ, V. M., CULLEN, J. J. and J.E. RENSEL 2001 - Monitoring and Management Strategies for Harmful Algal Blooms in Coastal Waters.  Asia Pacific Economic Program, Singapore, and Intergovernmental Oceanographic Commission, Paris.  268 pp.

ARTHUR, J. R. 2003 - Assistance in Establishing a Legal Framework for Responsible Aquaculture Development. FAO Consultancy for Aquatic Animal Health Certification and Quarantine Inspection (Namibia). FAO Project TCP/NAM/0168(A)

BALARIN, J. D. 1996 - National Review for Aquaculture Development in 
Namibia. Advisory Assistance to the Ministry of Fisheries and Marine Resources, German Agency for Technical Cooperation (GTZ), GOPA-Consultants, Hamburg, Germany, October 1996:95 pp + annexes.

BRICELJ, V.M. and D.J. LONSDALE 1997 - Aereococcus anophagefferens: causes and ecological consequences of brown tides in U.S. mid-Atlantic coastal waters. Limnol. Oeanogr 42 (5 part 2): 1023-1038

EUROPEAN COMMISSION 1998 - Council Directive 91/492/EEC of 15 July 1991 laying down the health conditions for the production and the placing in the marketing of live bivalve mollusks. EUR-Lex: Community legislation in force – Document 391L0492: 11pp.

FERNANDEZ, M. L. 1998 - Regulations for marine microalgal toxins: Towards harmonization of methods and limits. In “Proceedings of the International Symposium and Workshop on Harmful Algal Blooms in the Benguela Current and other Upwelling Ecosystems”, Swakopmund, Namibia, 5-6 November 1998.

KEMPTON, J. W., LEWITUS, A. J., DEEDS, J.R., LAW, J. M. and A. R. PLACE 2002 Toxicity of Karlodinium micrum (Dinophyceae) associated with a fish kill in a South Carolina brackish retention pond. Harmful Algae.: 1: 233-241

LIMA DOS SANTOS, C.A 2002 - Safety and quality aspects of products of aquaculture Consultancy report for the Ministry of Fisheries and Marine Resources. TCP/NAM/0186, Food and Agriculture Organization of the United Nations. Rome, Italy, March 2002

Matthews, S. G. and G. C Pitcher 1996 - Worst recorded marine mortality on the South African coast in Yasumoto, T., Oshima, Y and Y. Fukuyo (Eds), Harmful and Toxic Algal Blooms. Paris UNESCO: 89-92.

MATSUYAMA,Y., UCHIDA, T., NAGAI, K.,  ISHIMURA, M., NISHIMURA, M. and T. HONJO 1966 - Biological and environmental aspects of noxious dinoflagellate red tides by Heterocapsa circularisquama in the west  Japan. Pp. 247 – 250, In Yasumoto, T. and Y. Fukuyo (eds.)  Harmful and Toxic Algal Blooms, IOC of UNESCO

PITCHER, G. C., Horstman, D. A., CALDER, D., DE BRUYN, J.H., and B.J. POST  1993 – The first record of diarrhetic shellfish poisoning on the South African coast. S.Afr.J.Sci 89: 512-514
PITCHER, G. C. 1998 - Harmful Algal Blooms of the Benguela Current. Ministry of Fisheries and Marine Resources, Windhoek, Namibia (World Bank IDF Grant): 20pp 

PITCHER, G. C. 1999 - Proposals for a Harmful Algal Bloom (HAB) Monitoring for `Namibia, Ministry of Fisheries and Marine Resources, Windhoek, Namibia (World Bank IDF Grant): 37 pp.

PITCHER G.C and D. CALDER 2000 - Harmful Algal Blooms of the Southern Benguela Current: a review and appraisal of monitoring from 1989 to 1997 S. Afr. J. mar Sci. 22: 255-271

WEEKS, S.J., CURRIE, B. and A. BAKUN 2002 – Massive emissions of toxic gas in the Atlantic. Nature 415 : 493-495

6 acknowledgements

We acknowledge BENEFIT for managing financial matters for this project, and MFMR for providing workspace and facilities. We gratefully acknowledge the provision of information by many officials consulted:

annex 1.  MEETINGS AND PERSONS CONSULTED

MEETINGS

 A series of informal meetings were held between the project leaders and heads of organizations, institutions and analytical laboratories involved in regulatory aspects in the region. 

 The first session-meeting of the project core team was held January 5 – 14 in Swakopmund, followed by visits to key institutional and government departments and selected mariculture sites at Walvis Bay, Lüderitz and Cape Town. 

 The Steering Committee meeting to which key government officials from the three countries were invited, was held on 8 January.  The purpose of this meeting was for the project team to inform them of the goals of the project as well as to be guided on the present commitment of the three countries to HAB regulation. The lack of shellfish sanitation programs in both Namibia and Angola was identified, with endorsement by all present that the project should be expanded to include the wider components of a shellfish safety program

 A meeting was held in Swakomund on 12 February with Namibian shellfish producers to inform them of the regulatory needs for international marketing of their products.

PERSONS CONSULTED

Substantial information in this report was sourced directly from the core team consultants Dr. Don Anderson, (International HABs Expert, Woods Hole Oceanographic Institute) and Mr. Paul Anderson (Director, Maine Sea Grant Program). Additionally regional authorities and experts as well as international experts were consulted. These included

Bailey, Dr. Andrew: CSIR Bio/Chemtek, Operations Manager, Food Science and Technology Programme

Currie, Ms. Heidi: environmental lawyer

Da Silva, Dr. Antonio: IIM, Head of Legal Matters 

De Wet, Mr. Andre: SABS, Head of Inspection, fishery products

Du Plessis, Ms Jessica: SGS , Branch Manager

Fernández-Tejedor, Ms Margarita: Centre d'Aqüicultura-IRTA, Scientist 

Foord, Mr. John: M&CM, Shellfish Sanitation Manager

Jones, Mr. William: GCS, Technical Head

Kakuunga, Mr. R.A.: MTI, Director, International Market 

Karongee, Ms. Phortune, GCS : Senior microbiologist

McMahon, Dr. Terry: Section Manager, Marine Environment and Food Safety Services, Ireland.

Nichols, Mr. Paul: MFMR: Special Advisor to the Minister

Oelofsen, Dr. Burger, MFMR: Director, Resource Management,

Padayachy, Ms. Aneshri: CSIR Bio/Chemtek, Chemical Analytical Services, Marketing Manager

Pitcher, Dr. Grant M&CM: chief specialist scientist

Probyn, Dr. Trevor, M&CM, senior specialist scientist

Rangel, Ms. Isabel: IIM, phytoplankton scientist 

Taylor, Ms. Betsie: M&CM, chief Administrative Officer

Truter, Mr. Pieter:  SABS, Subject Specialist 

Annex 2.  OFFICIAL DOCUMENTS REFERRED TO 

EU DIRECTIVES

 Council Directive 91/492/EEC of 15 July 1991 laying down the health conditions for the production and the placing on the market of live bivalve mollusks  Official Journal L 268 , 24/09/1991 P. 0001 – 0014

 Directive 91/492/EEC Decision 2002/225/BC lays down detailed rules for maximum levels and methods of quantification of OA, Dinophysistoxins, Pectenotoxins, Yessiotoxins and Azaspiracids in molluscan shellfish

 Directive 93/43/EEC of 14 June 1993 on the application of HACCP principles for food safety, wholesomeness and quality of the products. 

 Council Directive 91/493/EEC (EC, 1998)

REGIONAL DOCUMENTS 

Angola

 The Fisheries Law (2002) 

 The draft Law on Aquatic Biological Resources 

 The Consumers Protection Law (Law 15/2003, 22 July, 2003)

 The Basic Law of Environment (approved in 1998) 

 Convention on Biological Diversity(1992)

 SADC Fisheries Protocol 

 Law of Waters (2002)

 Law for Promotion of Private business 

 Constitution  of Angola  (in preparation)

 Namibia 

 Marine Resources Act, 2000 (Act 27 of 2000), . Government Gazette of the Republic of Namibia, Government Notice No. 292. Windhoek, 27 December 2000,  1-40. 

 Regulations Relating to the Exploitation of Marine Resources. Government Gazette of the Republic of Namibia, No. 2591, Windhoek, 1 August 2001, 1-34.

 Namibia’s Aquaculture Policy. Towards responsible development of aquaculture. Presented to the National Assembly by the Minister of Fisheries and Marine Resources, March 2001, 22 p.

 Promulgation of Aquaculture Act, 2002 (Act 18 of 2002), of the Parliament. Government Gazette of the Republic of Namibia, No. 2888, Windhoek, 30 December 2002,  1-22

 Commencement of Aquaculture Act, 2002 (Act 18 of 2002), of the Parliament. Government Gazette of the Republic of Namibia, No. 3104, Windhoek, 3 December 2003,  1-15.

 Foodstuffs, Cosmetics and Disinfectants Ordinance of 27 August 1979, derived from the Foodstuffs, Cosmetics and Disinfectants Act of 1972, inherited from South Africa

  South Africa

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

 Health Act 1977 (Act No. 63 of 1977)

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

 Government of South Africa: Department of Trade and Industry: Standards Act, 1993. Government Notice Vol. 407 No. 2000 Government Gazette of the Republic of South Africa 

 Standards Act (SABS) Specifications: latest Compulsory Standards Specification for Frozen and Canned Fish, and Frozen Marine Molluscs 

 National Environmental Management Act (NEMA), 1998 (Act No. 107 of 1998) and  the regulations promulgated thereunder

 Environment Conservation Act of  (ultimately to be replaced by NEMA)

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

 ANNEX 3 
REGULATORY DOCUMENTS: US-FDA

National Shellfish Sanitation Program

A Protocol for International Participation

U. S. Food and Drug Administration

Center for Food Safety and Applied Nutrition

February 6, 2001 

This protocol is intended for the use of fishery officials engaged in developing a program to export molluscan shellfish to the United States. This protocol reviews the objectives of National Shellfish Sanitation Program (NSSP) and lists the responsibilities associated with participation in the program. Finally, a procedure for initiating a formal international agreement between the U.S. Food and Drug Administration (FDA) and the exporting nation is presented. 

Molluscan shellfish imports must meet both Federal and state requirements to gain free access to U.S. markets. Fresh and frozen oysters, clams, mussels, whole and roe-on scallops are required to meet the federal sanitation and labeling requirements applicable for all foods in the U.S. In addition, fresh and fresh frozen molluscan shellfish products must meet the specific temperature, microbiological, and identification standards contained in the NSSP. The NSSP standards have adopted into state law and enforced by both federal and state officials. The NSSP standards apply equally to both domestic and imported fresh and frozen shellfish. 

The National Shellfish Sanitation Program

The NSSP is designed to prevent human illness associated with the consumption of fresh and frozen shellfish (oysters, clams, and mussels) through the establishment of sanitary controls over all phases of the growing, harvesting, shucking, packing and distribution of fresh and frozen shellfish. Simply stated, the quality of the product must be assured during each stage of production. 

The NSSP is a voluntary, tripartite program composed of state officials, the shellfish industry, and Federal agencies. FDA coordinates and administers the NSSP. In each participating state, one or more regulatory agencies manage the sanitation programs for domestic and imported shellfish. A foreign country may export molluscan shellfish to the U.S. by agreeing to abide by the NSSP. This agreement takes the form of a bilateral agreement or Memorandum of Understanding between the FDA and the foreign country. The Memoranda of Understanding on Shellfish Sanitation (MOU) stipulates the respective responsibilities of the exporting country and FDA in assuring that all provisions of the NSSP are met. After an MOU is signed, FDA conducts periodic program evaluations of the foreign country's program using the same criteria applied to state shellfish control programs. 

Under the NSSP, the definition of shellfish is limited to molluscan bivalves - oysters, clams, mussels and whole or roe-on scallops. Thermally processed, hermetically sealed and cooked products are not regulated under the NSSP. However, all other oyster, clam, and mussel products which are not shelf stable at room temperature are covered by the NSSP. 

Each participating state and country classifies its shellfish growing waters, inspects shellfish packing/shucking facilities and issues certificates (certifies) to individual shellfish dealers that meet NSSP control criteria. FDA evaluates state and foreign shellfish sanitation programs, insures standardization of laboratory procedures and coordinates shellfish research. 

FDA publishes monthly the Interstate Certified Shellfish Shippers List (ICSSL) which consist of certified shellfish dealers. The NSSP member states require that only shellfish products from dealers listed in FDA's ICSSL be accepted. Individual state requirements under the Food Code, require that shellfish products be from a certified "source of origin." Proof of origin is dealer listing in the ICSSL. Products are rejected by states if they do not originate from a dealer listed in the ICSSL. In most cases, rejection does not require product testing. Once dealer certification is documented, product testing by FDA does not normally occur. However additional rejections may occur based on quality and safety monitoring performed by the receiving jurisdictions. 

Obtaining a Molluscan Shellfish MOU with FDA

Obtaining program acceptance that results with the formal signing of an MOU is a lengthy process. Steps leading to the signing of a MOU include: officials of the applicant nation developing a letter of intent with FDA; technical training of foreign shellfish sanitation officials in the U.S.; the applicant's request for and successful receipt of clearance from National Marine Fisheries Service (NMFS), National Oceanic and Atmosphere Administration, U.S. Department of Commerce, to import live or shells-on shellfish; FDA on-site evaluation of microbiological laboratories; and participation in triennial on-site program audits conducted by FDA that verify the effectiveness of the applicant's program by visiting and evaluating both the shellfish growing areas and firms certified to ship shellfish. 

Environmental concerns are addressed by the National Marine Fisheries Service (NMFS). These concerns relate to the introduction and transfer of exotic species, aquatic disease organisms, and parasites that have the potential to adversely affect our domestic fisheries. The literature is replete with examples of introduced species and/or pathogenic agents, that in the absence of biological controls, have the ability devastate domestic fishery stocks either by producing epizootic outbreak of disease or through simple competition. Therefore, MOUs on shellfish sanitation require statements on environmental risks associated with the introduction of live and shells-on shellfish. Information on NMFS requirements should be directed to the following address: 

Assistant Administrator for Fisheries

National Marine Fisheries Service

1335 East-West Highway

Silver Spring, MD 20910

FDA will only negotiate the development of a MOU with authorized officials representing the government of the exporting nation. Generally these governmental officials operate through a ministry of health, agriculture, or fisheries. 

Obtaining Listing in the ICSSL

Foreign programs must be evaluated by FDA to assure that they fully meet NSSP certification criteria before shellfish dealers are listed in the ICSSL. Like state programs, foreign programs must meet the NSSP standards for classification of growing waters and certification of firms. The effectiveness of the NSSP sanitation controls are dependent upon the quality of the shellfish when they are harvested. The quality of bivalve molluscan shellfish is dependent upon the quality of the waters where they are grown. The fundamental principles governing shellfish sanitation are 1) that shellfish must be produced in areas shown to be safe and free of direct fecal contamination, and marine biotoxins; 2) that only shellfish from properly classified growing waters may be harvested; 3) that sanitary practices are maintained from time of harvest until retail sale; and 4) that shellfish are properly identified (labeled) to include date and place of harvest. 

Product safety is primarily based on the sanitary evaluation of the production area and not on microbiological quality of shellfish meats. This is an important distinction. 

The assessment of product safety based on water quality at the time of harvest is predicated on numerous assumptions and historical findings, including: 

 Some viruses and bacteria are human pathogens potentially transmitted by shellfish. 

 Many or these pathogens have unknown survival rates in seawater and uptake and discharge by shellfish. 

 The ratios of viral and bacterial pathogens to indicator organisms (fecal coliforms) are not quantified and vary considerably depending on local conditions. 

 In the absence of even small quantities of direct fecal pollution, harvesting areas having a fecal coliform count of 14 or less per 100 ml have historically produced shellfish which are safe for direct harvest and raw consumption. 

 The elimination of indicator organisms during chlorine disinfection of treated wastewater effluents is not necessarily proportional to the destruction of pathogens. 

Water quality then, is determined by an ongoing program of bacteriological monitoring using indicators of fecal pollution. In addition, each shellfish growing area evaluation must include 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." The pollution source survey, followed by routine microbiological testing at times of adverse pollution conditions represent the primary evaluation measures. The results of these surveys are then combined with hydrographic studies to detail how the pollution sources affect the water quality at the specific harvesting site. 

The minimum satisfactory compliance criteria, guidelines, and public health explanations for the classification of shellfish growing waters are contained in the NSSP Guide for the Control of Molluscan Shellfish. 

The NSSP also provides procedures that allow a participating nation to certify firms handling shellfish products that comply with NSSP criteria. This certification assures U.S. health officials both at the Federal and state levels, that shellfish products from a certified dealer have been grown, harvested, transported, processed, and shipped in accordance with NSSP criteria. 

Simply stated, the NSSP certification system requires that all fresh and fresh frozen oysters, clams, and mussels in interstate commerce be tagged by a certified dealer. The certified dealer must hold, pack, and handle the product in accordance with NSSP sanitation controls at all times. The certified dealer must also maintain a file identifying the source of each lot of shellfish shipped in interstate commerce. This certification and record keeping provides sanitary controls and product traceability from harvest to sale. For the certification process to be effective, certified dealers must fully comply with these requirements. 

Only those shellfish firms that meet the guidelines are eligible for certification and listing in FDA's monthly publication, the ICSSL. The ICSSL is a compilation of both domestic and foreign certified sources of molluscan shellfish that satisfactorily meet NSSP criteria. 

A summary of the activities requiring governmental examination and shellfish shipper certification for listing in the ICSSL are: 

 Harvesting of shellfish that originate in estuarine and marine waters or the culture and subsequent harvest of shellfish from artificial environments. 

 Purchasing shellstock directly from harvesters, tagging and packing the shellstock, and shipping this product in interstate commerce. 

 Shucking and packing of shellfish where one or both shells are removed in accordance with NSSP guidelines. 

 Wet storage of shellstock either in near shore floats or in tanks. 

Reshipping. This term refers to the purchase of shucked shellfish or shellstock from another certified dealer and selling the product without repacking or relabeling to other certified dealers, wholesalers, or retailers. The use of the reshipper classification is however, left to the option of the participating shellfish control authority. 

Interstate Shellfish Sanitation Conference

The Interstate Shellfish Sanitation Conference (ISSC) is an organization of state shellfish control agencies, the shellfish industry, and Federal agencies. The primary goal of the ISSC is to promote the adoption of uniform standards, rules, regulations, and procedures by state shellfish control agencies. Participation in the ISSC is voluntary, but it is supported by state shellfish control officials, participating nations, the shellfish industry, FDA, and the National Marine Fisheries Service. 

Requirements for NSSP Participation

The FDA Office of Seafood and the Division of Cooperative Programs, Office of Field Programs coordinates the assignment of FDA shellfish specialists who conduct annual program audits of participating international shellfish sanitation programs. Specific areas for evaluation include: 1) administrative and legal authority, 2) laboratory facilities, 3) plant sanitation and processing, 4) growing area classification, and 5) enforcement of harvesting controls. The points covered in the field program audit are summarized in Table 1, and are explained below. 

Administrative and Legal Authority

NSSP participants are required to provide an adequate legal basis for all phases of the program. This legal authority must enable the shellfish control authority to regulate and supervise the source, shipment, labeling, and storage of shellfish; if applicable, the operation of controlled purification and wet storage facilities; and the shucking, packing, and repacking of shellfish. The control authority shall be empowered to certify and decertify interstate shellfish shippers; to conduct laboratory examinations of shellfish water and shellfish; to prevent the sale of unsafe or uncertified shellfish by such means as detention, monetary fines, seizure, embargo, and destruction; and to suspend interstate shipper certificates in public health emergencies. 

Laboratory

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.

Table 1.  NSSP Shellfish Sanitation Program Audits

	Administrative & Legal Authority
	Laboratory
	Plant Sanitation
	Growing Water Classification and Patrol

	Effective state laws and regulations 

Seizure/embargo powers 

Maintain central files 

Perform internal Program reviews annually 
	Follows APHA procedures or other NSSP-accepted procedures 

Bacteriological and toxicological proficiency 

Participates in FDA Quality Control programs 

Qualified state laboratory evaluation officer 
	Certify and inspect interstate shippers 

Participates in Joint Inspections with FDA 

Regulates shipping and labeling 

Provides effective supervision of depuration and wet storage facilities 
	Water sampling and classification program; operates effective marine biotoxin monitoring program 

Effective patrol of closed areas 

Necessary measures are taken to make classifications known to the harvesters 

Provides controls to Ensure that only shellfish originating from approved waters are exported to U.S. 


Plant Sanitation and Processing

The shellfish control agency shall conduct inspections and maintain records of those inspections with such frequency as to ensure that sanitary conditions of operation are maintained. Dealers that do not meet and maintain the minimal sanitation requirements shall not be eligible for listing in the Interstate Certified Shellfish Shippers List (ICSSL). Dealer listing in the ICSSL requires: 

1. a current MOU; 

2. the successful completion of an FDA program audit that confirms that the program is in conformity with the criteria of the NSSP. Changes in program status are automatic grounds for removing the names of that nation's shellfish shippers from the ICSSL. 

FDA, in cooperation with the ISSC, developed a program to standardize the inspection and certification of shellfish dealers. The purpose of standardization is to train FDA and participating program shellfish plant inspectors in uniform inspection techniques. The prospective international participant should be aware that mandatory participation in the standardization training and testing program is a program requirement. 

Growing Area Classification

Each growing area shall be correctly designated with one of the classifications described in NSSP Guide for the Control of Molluscan Shellfish. Growing areas shall 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 includes the consideration of a series of samples collected over a period of time. Additionally, in order to validate the wholesomeness of the shellfish products, in shellfish growing areas affected by point sources of pollution samples must be collected under adverse conditions. Adverse conditions are defined as those meteorological, hydrographic, seasonal and pollution conditions that have been historically demonstrated to unfavorably influence a particular body of water. Therefore, in areas affected by point sources of pollution, the field monitoring program is required to 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. 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. In shellfish growing areas which are not affected by point sources of pollution, a systematic random sampling (SRS) strategy may be substituted for the adverse monitoring strategy. SRS must meet the specific requirements outlined in the NSSP Guide for the Control of Molluscan Shellfish. 

Marine Biotoxins

The Shellfish Control Agency shall develop and adopt a marine biotoxin contingency plan for all marine and estuarine waters. The plan shall 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 shall be continuously monitored for the presence of marine biotoxins. 

FDA Support

The FDA Division of Cooperative Programs, Shellfish Safety Team provides technical assistance, consultation, training and research services for NSSP participants. These support services (subject to prior commitments) are available at no cost in the United States. The FDA Division of Cooperative Programs, Shellfish Safety Team has developed training materials and courses for all facets of the NSSP. 

An FDA shellfish specialist will be assigned to your program to facilitate inquiries about participation in the NSSP. The FDA shellfish specialist can answer questions pertaining to all aspects of the program, from administrative to field topics. The shellfish specialist can aid a prospective NSSP participant by acquainting him/her with the appropriate NSSP guidelines and will facilitate the development of regulations and procedures. Also, the shellfish specialist is the primary FDA contact for state technical/training requests. 

Procedure for Initiation

The development of an MOU with the FDA is initiated by submitting a formal "letter of intent." This letter must include a commitment that the applicant will provide the funding and personnel needed to develop and operate an ongoing comprehensive shellfish sanitation program. In addition, the letter should define the governmental agency or agencies that will participate in the MOU development. The inclusion of a table of organization (organogram) and a brief narrative report describing the various levels of government, their responsibilities, and how they will interact will facilitate the FDA understanding of the proposed shellfish sanitation program. 

The letter of intent should be addressed to: 

U.S. Food and Drug Administration

Office of Constituent Operations

International Activities

200 'C' Street SW. (HFS-585)

Washington, D.C. 20204 

FDA will aid in the development and formally respond to the letter of intent to develop the bilateral agreement. The letter of intent must contain the commitment to initiate and operate the shellfish sanitation program, fund the travel and per diem of the applicant's program staffers in the U.S.; discuss the available funding sources for the travel and per diem of FDA technical specialists conducting on-site training in the applicant's country; and share the in-country travel expenses for FDA personnel conducting annual field audits after the applicant's shellfish sanitation program is accredited (Table 1). Please note, depending on the scope and breadth of the proposed shellfish sanitation program, training and evaluation arrangements, in addition to those shown on table 1, may be required. 

FDA will formally respond to the letter of intent and will provide NSSP guideline and standards to the foreign country. 

Depending on FDA's budgetary and staffing commitments, FDA will then proceed with training the applicant's personnel. Arrangements can then be initiated for the training of laboratory and water quality survey personnel (English speakers preferred) at FDA's facility. The training is provided free of charge, however, travel and per diem expenses will be the responsibility of the applicant. Training should be reserved for those program officials that will actually carry out the day-to-day operations of the applicant nation's shellfish sanitation program. (English speaking program personnel preferred, but not necessary when the services of a translator are available.) The training course agenda customarily requires 5 - 10 days of classroom and field study in the U.S. Laboratory and field monitoring training generally will not occur simultaneously. The classroom laboratory training and an on-site laboratory evaluation must be successfully completed before the bacteriological water quality monitoring for the classification of shellfish growing areas can begin. 

Following a period for assimilation and trial of the NSSP accepted health controls, an FDA team will be scheduled for an on-site training and overview visit of the applicant nation. In the interim, the administrative controls should be developed via correspondence with the assigned FDA shellfish specialist. Initial development of the MOU may also begin during this period. The governmental public health authority should initiate the NSSP controls before the on-site training and overview visit. The on-site training and overview visit will identify any program weaknesses or deficiencies before the program operations are finalized. 

Following the operation of the applicant's shellfish growing water monitoring program and acquisition of a data series meeting NSSP minimum criteria (generally one year) the tabulation and analysis of the sampling and sanitary reconnaissance data are compiled into a comprehensive survey sanitary report establishing the classification of the growing area(s). The completed sanitary survey reports are submitted to the assigned FDA Shellfish Specialist for evaluation prior to the scheduling of the pre-evaluation audit. FDA will evaluate the comprehensive report and if necessary, make recommendations to improve the operation of the program. 

Upon confirmation that the newly developed shellfish sanitation program is ready to be evaluated, a second FDA team will be scheduled to appraise the program. FDA must conduct a through program audit and the applicant nation must successfully demonstrate that it possesses the administrative and technical capabilities to operate a comparable shellfish sanitation program. Only following the successful demonstration of its ability to run a shellfish sanitation program will the MOU be finalized. 

Upon successful completion of this evaluation, the FDA Division of Cooperative Programs, Shellfish Safety Team will accept certifications of shellfish shipping firms to be included on the ICSSL. The time frame for completion of the process will vary according to the complexity of the applicant nation's program and availability of FDA technical assistance personnel. 
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Text:

COUNCIL DIRECTIVE of 15 July 1991 laying down the health conditions for the production and the placing on the market of live bivalve molluscs (91/492/EEC)

THE COUNCIL OF THE EUROPEAN COMMUNITIES,

Having regard to the Treaty establishing the European Economic Community, and in particular Article 43 thereof,

Having regard to the proposal from the Commission (1),

Having regard to the opinion of the European Parliament (2),

Having regard to the opinion of the Economic and Social Committee (3),

Whereas, with a view to achieving the internal market and more especially to ensure the smooth operation of the common organization of the market in fishery products established by Regulation (EEC) No 3796/81 (4) as last amended by Regulation (EEC) No 2886/89 (5), it is essential that the placing on the market of live bivalve molluscs should no longer be hindered by disparities existing in the Member States in respect of health requirements; whereas this will enable production and placing on the market to be better harmonized and bring about competition on equal terms while ensuring quality products for the consumer.

Whereas Council Directive 79/923/EEC of 30 October 1979 on the quality required of shellfish waters (6) lays down that it is necessary to establish the health requirements to be observed for shellfish products;

Whereas these requirements should be laid down for all stages during harvesting, handling, storage, transport and distribution of live bivalve molluscs in order to safeguard the public health of consumers; whereas these requirements shall apply equally to echinoderms, tunicates and marine gastropods;

Whereas it is important, should a health problem occur after the placing on the market of live bivalve molluscs to be able to trace back the establishment of dispatch and the harvesting area of origin; whereas it is therefore necessary to introduce a registration and labelling system which will enable the route of a batch after harvesting to be followed;

Whereas it is important that the public health standards for the final product must be specified; whereas, however, scientific and technological knowledge is not always advanced enough to lay down definitive solutions for certain health problems and whereas it is therefore necessary, in order to guarantee optimal protection of public health, to set up a Community system to ensure rapid adoption and where necessary reinforcement of the health standards to safeguard human health from virus contamination or other hazards;

Whereas live bivalve molluscs obtained from harvesting areas which do not permit direct, safe consumption may be rendered safe by submitting them to a purification process or by relaying in clean water over a relatively long period; whereas it is therefore necessary to define production areas from which molluscs can bet gathered for direct human consumption, or from which they have to be purified or relayed;

Whereas it is primarily the responsibility of the producers to ensure that the bivalve molluscs are produced and placed on the market in compliance with the health requirements prescribed; whereas the competent authorities must, by carrying out checks and inspections, ensure that producers comply with those requirements; whereas the competent authorities must in particular submit harvesting areas to a regular control to ensure that molluscs from these harvesting areas do not contain microorganisms and toxic substances in quantities which are considered to be dangerous to human health;

Whereas control measures organized on a Community level must be introduced to guarantee the uniform application in all Member States of the standards laid down in this Directive;

Whereas the rules, principles and safeguard measures established by Council Directive 90/675/EEC of 10 December 1990 laying down the principles governing the organization of veterinary checks on products entering the Community from third countries (7), should apply to the case in question;

Whereas in the context of trade between the Member States, the rules laid down in Council Directive 89/662/EEC Of 11 December 1989 concerning veterinary checks in intra-Community trade, with a view to the completion of the internal market (8) as amended by Directive 90/675/EEC should also be applied;

Whereas live bivalve molluscs produced in a third country and intended to be placed on the market in the Community must not qualify for more favourable conditions than those applied in the Community; whereas provision must be made for a Community procedure for checking the conditions in third countries of production and of the placing on the market, in order to allow the Community to apply a common import system based on conditions of equivalence;

Whereas, so that account may be taken of particular circumstances, derogations should be granted to certain establishments already operating before 1 January 1993 so as to allow them to adapt to all the requirements laid down in this Directive;

Whereas, in the case of living animals that are edible whilst they are alive, a derogation should be made, with regard to the durability date, to the rules of Council Directive 79/112/EEC of 18 December 1978 on the approximation of the laws of the Member States relating to the labelling, presentation and advertising of foodstuffs for sale (9) as last amended by Directive 91/72/EEC (10);

Whereas provision should be made for the possibility of adopting transitional measures in order to cover the absence of certain implementing rules;

Whereas the Commission should be entrusted with the task of adopting certain measures for implementing this Directive; whereas to that end, procedures should be laid down introducing close and effective cooperation between the Commission and the Member States within the Standing Veterinary Committee, HAS ADOPTED THIS DIRECTIVE:

CHAPTER I General provisions

Article 1

This Directive lays down health conditions for the production and placing on the market of live bivalve molluscs which are intended for immediate human consumption or for further processing before consumption.

With the exception of the provisions on purification, this Directive applies to echinoderms, tunicates and marine gastropods.

Article 2

For the purposes of this Directive, the following definitions shall apply:

1. 'bivalve molluscs' means filter-feeding lamellibranch molluscs;

2. 'marine biotoxins' means poisonous substances accumulated by bivalve molluscs feeding on plankton containing toxin;

3. 'clean sea water' means sea water or brackish water which is to be used under the conditions laid down in this Directive and which is free from microbiological contamination and toxic and objectionable substances occurring naturally or after discharge in the environment such as those listed in the Annex to Directive 79/923/EEC, in such quantities as may adversely affect the health quality of bivalve molluscs or to impair their taste;

4. 'competent authority' means the central authority of a Member State competent to carry out veterinary checks or any authority to which it has delegated that competence;

5. 'conditioning' means the storage of live bivalve molluscs, whose quality does not indicate the need for relaying or treatment in a purification plant, in tanks or any other installation containing clean sea water or in natural sites to remove sand, mud or slime;

6. 'gatherer' means any natural or legal person who collects live bivalve molluscs by any means from a harvesting area for the purpose of handling and placing on the market;

7. 'production area' means any sea, estuarine or lagoon area containing natural deposits of bivalve molluscs or sites used for cultivation of bivalve molluscs from which live bivalve molluscs are taken;

8. 'relaying area' means any sea, estuarine or lagoon area approved by the competent authority, with boundaries clearly marked and indicated by buoys, posts or any other fixed means, and used exclusively for the natural purification of live bivalve molluscs;

9. 'dispatch centre' means any approved on-shore or off-shore installation for the reception, conditioning, washing, cleaning, grading and wrapping of live bivalve molluscs fit for human consumption;

10. 'purification centre' means an approved establishment with tanks fed by naturally clean sea water or sea water that has been cleaned by appropriate treatment, in which live bivalve molluscs are placed for the time necessary to remove microbiological contamination, so making them fit for human consumption;

11. 'relaying' means an operation whereby live bivalve molluscs are transferred to approved sea or lagoon areas or approved estuarine areas under the supervision of the competent authority for the time necessary to remove contamination. This does not include the specific operation of transferring bivalve molluscs to areas more suitable for further growth or fattening;

12. 'means of transport' means those parts set aside for goods in automobile vehicles, rail vehicles and aircraft, the holds of vessels and containers for transport by land, sea or air;

13. 'wrapping' means an operation whereby live bivalve molluscs are placed in packaging material adequate for the purpose;

14. 'consignment' means a quantity of live bivalve molluscs handled in a dispatch centre or treated in a purification centre and subsequently intended for one or more customers;

15. 'batch' means a quantity of live bivalve molluscs collected from a production area and subsequently intended for delivery to an approved dispatch centre, purification centre, relaying area or processing plant as appropriate;

16. 'placing on the market' means the holding or displaying for sale, offering for sale, selling, delivering or any other form of placing on the market of live bivalve molluscs for human consumption either raw or for the purpose of processing in the Community, excluding the direct transfer on the local market in small quantities by the coastal fisherman to the retailer or the consumer which must be subject to the health checks laid down by national rules for checking on retail business;

17. 'importation' means the introduction of live bivalve molluscs into the territory of the Community from third countries;

18. 'faecal coliform' means facultative, aerobic, gram-negative, non-sporeforming, cytochrome oxidase negative, rod-shaped bacteria that are able to ferment lactose with gas production in the presence of bile salts, or other surface active agents with similar growth-inhibiting properties, at 44 oC p 0,2 oC within 24 hours at least;

19. 'E. coli' means faecal coliforms which also form indole from tryptophan at 44 oC p 0,2 oC within 24 hours.

CHAPTER II Provisions for Community production

Article 3

1. The placing on the market of live bivalve molluscs for immediate human consumption shall be subject to the following conditions:

(a) they must originate from production areas which comply with the requirements laid down in Chapter I of the Annex; however, in the case of pectinidae, this provision shall apply only to aquaculture products as defined in Article 2 (2) of Council Directive 91/493/EEC of 22 July 1991 laying down the health conditions for the production and placing on the market of fishery products (;);

(b) they must have been harvested and transported from the production area to a dispatch centre, purification centre, relaying area or processing plant under the conditions laid down in Chapter II of the Annex;

(c) where provided for in this Directive, they must have been relaid in suitable areas approved for that purpose and complying with the conditions laid down in Chapter III of the Annex;

(d) they must have been handled hygienically, and where appropriate, they must have been purified in establishments approved for that purpose and complying with the requirements of Chaper IV of the Annex;

(e) they must comply with the criteria set out in Chapter V of the Annex;

(f) health controls must have been carried out in accordance with Chapter VI of the Annex;

(g) they must have been appropriately wrapped in accordance with Chapter VII of the Annex;

(h) they must have been stored and transported under satisfactory conditions of hygiene in accordance with Chapters VIII and IX of the Annex;

(i) they must bear a health mark as provided for in Chapter X of the Annex.

2. Live bivalve molluscs intended for further processing must comply with the relevant requirements of paragraph 1 and be processed in accordance with the requirements of Council Directive 91/493/EEC.

Article 4

Member States shall ensure that persons handling live bivalve molluscs during their production and placing on the market shall adopt all measures necessary to comply with the requirements of this Directive.

Persons responsible for dispatch and purification centres shall in particular ensure that:

- representative numbers of samples for laboratory examination are regularly taken and analysed in order to establish an historical record on the basis of the areas where batches come from and of the health quality of the live bivalve molluscs both before and after handling at a dispatch centre or purification centre.

- a register is kept for the permanent record of the results of the various checks and kept for presentation to the competent authority.

Article 5

1. (a) The competent authority shall approve dispatch centres and purification centres once it is satisfied that they meet the requirements of this Directive. The competent authority shall take the necessary measures if the requirements cease to be met. In so doing, it shall take account of, in particular, the outcome of any check carried out in accordance with Article 6 (1).

However, subject to the express condition that live molluscs coming from such centres meet the hygiene standards set by this Directive, Member States may, for the requirements relating to equipment and structures laid down in Chapter IV of the Annex, to be specified before 1 October 1991 in accordance with the procedure laid down in Article 12, grant to dispatch and purification centres, a further period expiring on 31 December 1995 within which to comply with the conditions of the approval set out in the abovementioned Chapter. Such derogations may be granted only to establishments, already operating on 31 December 1991, which have, before 1 July 1992, submitted a duly substantiated application for derogation to the competent national authority. This application must be accompanied by a work plan and programme indicating the period within which it would be possible for the establishments to comply with the requirements in question. Where financial assistance is requested from the Community, only requests in respect of projects complying with the requirements of this Directive can be accepted.

The competent authority shall draw up a list of approved dispatch centres and purification centres, each of which shall have an official number.  The list of approved dispatch centres and purification centres, and any subsequent amendments thereto, must be communicated by each Member State to the Commission, which shall pass such information on to the other Member States.

1 (b) The inspection and monitoring of these centres shall be carried out regularly under the responsibility of the competent authority, which shall have free access to all parts of the centres, in order to ensure compliance with the provisions of this Directive.

If such inspections and monitoring reveal that the requirements of this Directive are not being met, the competent authority shall take appropriate action.

2. (a) The competent authority shall establish a list of production and relaying areas, with an indication of their location and boundaries, from which live bivalve molluscs may be taken in accordance with the requirements of this Directive and, in particular, with Chapter I of the Annex.

This list must be communicated to those affected by this Directive, such as gatherers and operators of purification centres and dispatch centres.

2. (b) The monitoring of the production and relaying areas shall be carried out under the responsibility of the competent authority in accordance with the requirements of this Directive.

If such monitoring reveals that the requirements of this Directive are no longer being met, the competent authority shall close the production or relaying area concerned until the situation has been restored to normal.

3. The competent authority may prohibit any production and harvesting of bivalve molluscs in areas considered unsuitable for these activities for health reasons.

Article 6

1. Experts from the Commission may, in cooperation with the competent authorities of the Member States, make on-the-spot checks insofar as is necessary to ensure the uniform application of this Directive. They may, in particular, check whether centres, production and relaying areas are in effect complying with the requirements of this Directive. A Member State in whose territory a check is being carried out shall give all necessary assistance to the experts in carrying out their duties. The Commission shall inform the Member States of the results of such checks.

2. The arrangements for implementing paragraph 1 shall be adopted in accordance with the procedure laid down in Article 12.

3. The Commission, may draw up recommendations containing guidelines on good manufacturing practices applicable at the different stages of production and placing on the market.

Article 7

1. The rules laid down in Directive 89/662/EEC as regards live bivalve molluscs, echinoderms, tunicates and marine gastropods intended for human consumption, shall apply, in particular as regards the organization of and the action to be taken following the checks to be carried out by the Member State of destination, and the safeguard measures to be implemented.

2. Directive 89/662/EEC shall be amended as follows:

(a) In Annex A, the following indent shall be added:

'- Council Directive 91/492/EEC of 15 July 1991 laying down the health conditions for the production and placing on the market of live bivalve molluscs, (OJ No L 268, 24. 9. 1991, p. 1.);

(b) in Annex B, the following indent shall be deleted:

'- live bivalve molluscs intended for human consumption'.

CHAPTER III Imports from third countries

Article 8

Provisions applied to imports of live bivalve molluscs from third countries shall be at least equivalent to those governing the production and placing on the market of Community products.

Article 9

In order to ensure the uniform application of the requirement imposed in Article 8, the following procedure shall apply:

1. inspections shall be carried out on the spot by experts from the Commission and the Member States to verify whether the conditions of production and placing on the market can be considered as being equivalent to those applied in the Community.

The experts from the Member States who are to be entrusted with these inspections shall be appointed by the Commission, acting on a proposal from the Member States.

These inspections shall be made on behalf of the Community, which shall bear the cost of any expenditure in this connection.

The frequency and the procedure for these inspections shall be determined in accordance with the procedure laid down in Article 12;

2. in deciding whether the conditions of production and placing on the market of live bivalve molluscs in a third country can be deemed equivalent to those of the Community, particular account shall be taken of:

(a) the legislation of the third country;

(b) the organization of the competent authority of the third country and of its inspection services, the powers of such services and the supervision to which they are subject, as well as their facilities for monitoring the implementation of their legislation in force;

(c) the actual health conditions during the production and placing on the market of live bivalve molluscs and in particular the monitoring of production areas in relation to microbiological and environmental contamination, and to the presence of marine biotoxins;

(d) the regularity and the rapidity of the information provided by the third country on the presence of plankton containing toxin in the production areas and, in particular, of species not occurring in Community waters, and risks that such presence may signify for the Community;

(e) the assurances which a third country can give on the compliance with the standards laid down in Chapter V of the Annex;

3. the Commission, following the procedure laid down in Article 12, shall decide on:

(a) the list of third countries fulfilling the conditions of equivalence referred to in paragraph 2;

(b) for each third country, the specific conditions for the importation of live bivalve molluscs. These conditions must include:

(i) the procedure for obtaining a health certificate which must accompany consignments when forwarded to the Community;

(ii) the demarcation of the production areas from which live bivalve molluscs may be harvested and imported;

(iii) the obligation to notify the Community of any possible change in the approval of production areas;

(iv) any purification after arrival in the territory of the Community;

(c) a list of establishments from which the importation of live bivalve molluscs is authorized. For that purpose, one or more lists of such establishments shall be established. An establishment may not appear on a list unless it is officially approved by the competent authority of the third country exporting to the Community. Such approval shall be subject to observance of the following requirements:

- compliance with requirements equivalent to those laid down in this Directive,

- monitoring by an official inspection service of the third country;

4. the decisions referred to in paragraph 3 may be amended in accordance with the procedure laid down in Article 12.

These decisions and the amendments thereto shall be published in the Official Journal of the European Communities, L series;

5. pending the decisions referred to in paragraph 3, the conditions which Member States shall apply to imports

of live bivalve molluscs from third countries shall be at least equivalent to those governing the production and placing on the market of Community products.

Article 10

The rules and principles laid down in Directive 90/675/EEC shall apply, with particular reference to the organization of and follow up to the inspections to be carried out by

the Member States and the safeguard measures to be

implemented.

Without prejudice to compliance with the rule and principles referred to in the first subparagraph of this Article and pending implementation of the decisions provided for in Article 8 (3) and Article 30 of Directive 90/675/EEC, the relevant national rules for applying Article 8 (1) and (2) of the said Directive shall continue to apply.

CHAPTER IV Final provisions

Article 11

The chapters of the Annex may be amended by the Council, acting by a qualified majority on a proposal from the Commission.

The Commission shall, before 1 January 1994, submit to the Council, after receiving the opinion of the Scientific Veterinary Committee, a report on Chapters I and V of the Annex, accompanied by any proposed amendments to those Chapters.

Article 12

1. Where the procedure laid down in this Article is to

be followed, the Chairman shall refer the matter to the

Standing Veterinary Committee hereafter referred to as the committee, either on his own initiative or at the request of a Member State.

2. The representative of the Commission shall submit to the committee a draft of the measures to be taken. The committee shall deliver its opinion on the draft within a time limit which the chairman may lay down according to the urgency of the matter. The opinion shall be delivered by the majority laid down in Article 148 (2) of the Treaty in the case of decisions which the Council is required to adopt on a proposal from the Commission. The votes of the representatives of the Member States within the committee shall be weighted in the manner set out in that Article. The chairman shall not vote.

3. (a) The Commission shall adopt the measures envisaged if they are in accordance with the opinion of the committee.

3. (b) If the measures envisaged are not in accordance with the opinion of the committee, or if no opinion is delivered, the Commission shall, without delay,

submit to the Council a proposal relating to the measures to be taken. The Council shall act by a qualified majority.

If, on the expiry of a period of three months from the date of referral to the Council, the Council has not acted, the proposed measures shall be adopted by the Commission save where the Council has decided against the said measures by a simple majority.

Article 13

In order to take into account the possible failure to take a decision on the detailed rules for applying this Directive by 1 January 1993, necessary transitional measures may be adopted in accordance with the procedure laid down in Article 12 for a period of two years.

Article 14

The Commission shall, after consulting the Member States, submit, before 1 July 1992, a report to the Council on the minimum requirements to be met with regard to structure and equipment by small dispatch centres or by small establishments ensuring distribution on the local market and situated in areas subject to particular constraints with respect to their supply, possibly accompanied by proposals, on which the Council will take a decision, acting in accordance with the voting procedure laid down in Article 43 of the Treaty, before 31 December 1992.

The provisions of this Directive shall be re-examined before 1 January 1998 by the Council, acting on a Commission proposal, in the light of the experience gained.

Article 15

The Member States shall bring into force the laws, regulations and administrative provisions necessary to comply with this Directive before 1 January 1993. They shall notify the Commission thereof.

When Member States adopt these measures, they shall contain a reference to this Directive or shall be accompanied by such reference on the occasion of their official publication. The methods of making such a reference shall be laid down by the Member States.

Article 16

This Directive is addressed to the Member States.

Done at Brussels, 15 July 1991.

For the Council

The President

P. BUKMAN

(1) OJ No C 84, 2. 4. 1990, p. 29.

(2) OJ No C 183, 15. 7. 1991.

(3) OJ No C 332, 31. 12. 1990, p. 1.

(4) OJ No L 379, 31. 12. 1981, p. 1.

(5) OJ No L 282, 2. 10. 1989, p. 1.

(6) OJ No L 281, 10. 11. 1979, p. 47.

(7) OJ No L 373, 31. 12. 1990, p. 1.

(8) OJ No L 395, 30. 12. 1989, p. 13.

(9) OJ No L 33, 8. 2. 1979, p. 1.

(10) OJ No L 42, 16. 1. 1991, p. 27.

(11) See page 15 of this Official Journal.

ANNEX

CHAPTER I CONDITIONS FOR PRODUCTION AREAS 

1. The location and the boundaries of production areas must be fixed by the competent authority in such a way as to identify the areas from which live bivalve molluscs:

(a) can be collected for direct human consumption. Live bivalve molluscs taken from these areas must meet the requirements set out in Chapter V of this Directive;

(b) can be collected but only placed on the market for human consumption after treatment in a purification centre, after relaying. Live bivalve molluscs from these areas must not exceed the limits of a five-tube, three-dilution MPN-test of 6 000 faecal coliforms per 100 g of flesh or 4 600 E. Coli per 100 g of flesh in 90 % of samples.

After purification or relaying, all the requirements set out in Chapter V of this Annex must be met;

(c) can be collected but placed on the market only after relaying over a long period (at least two months), whether or not combined with purification, or after intensive purification for a period to be fixed in accordance with the procedure provided for in Article 12 of this Directive, so as to meet the requirements under (a). Live bivalve molluscs from these areas must not exceed the limits of a five-tube, three-dilution MPN-test of 60 000 faecal coliforms per 100 g of flesh.

2. Any change in the demarcation of production areas and the temporary or definitive closure thereof must be immediately announced by the competent authority to those affected by this Directive and in particular to producers and operators of purification and dispatch centres.

CHAPTER II REQUIREMENTS FOR HARVESTING AND TRANSPORTATION OF BATCHES TO A DISPATCH OR PURIFICATION CENTRE, RELAYING AREA OR PROCESSING PLANT 

1. Harvesting techniques must not cause excessive damage to the shells or tissues of live bivalve molluscs.

2. Live bivalve molluscs must be adequately protected from crushing, abrasion or vibration after harvesting and must not be exposed to extremes of hot or cold temperature.

3. Techniques for harvesting, transporting, landing and handling live bivalve molluscs must not result in additional contamination of the product, nor in a significant reduction in the quality of the product, nor in any changes significantly affecting their ability to be treated by purification, processing or relaying.

4. Live bivalve molluscs must not be re-immersed in water which could cause additional contamination between harvesting and landing.

5. The means of transport used for transporting live bivalve molluscs must be used under conditions which protect the latter from additional contamination and crushing of shells. They must permit adequate drainage and cleaning.

In the event of bulk transport over long distances of live bivalve molluscs to a dispatch centre, purification centre, relaying area or processing plant, the means of transport must be equipped in such a way as to ensure the best survival conditions possible, and in particular must comply with the requirements laid down in Chapter IX, Section 2 of this Annex.

6. A registration document for the identification of batches of live bivalve molluscs during transport from the production area to a dispatch centre, purification centre, relaying area or processing plant is issued by the competent authority upon request by the gatherer. For each batch, the gatherer must complete legibly and indelibly the relevant sections of the registration document which must contain the following information:

- the gatherer's identity and signature,

- the date of harvesting,

- the location of the production area in as precise detail as is practicable,

- the shellfish species and quantity indicated in as precise detail as is practibcale,

- the approval number and place of destination for wrapping, relaying, purification or processing.

The registration documents must be numbered permanently in sequence. The competent authority must keep a register indicating numbers of registration documents together with the names of the persons collecting live bivalve molluscs and to whom the documents were issued. The registration document for each batch of live bivalve molluscs must be date-stamped upon delivery of a batch to a dispatch centre, purification centre, relaying area or processing plant and must be kept by operators of such centres, areas or establishments for at least 60 days.

However, if gathering is carried out by the same staff operating the dispatch centre, purification centre, relaying area or processing plant of destination, the registration document may be replaced by a permanent transport authorization granted by the competent authority.

7. If a production or relaying area is closed temporarily, the competent authority must refrain from issuing registration documents for that area and immediately suspend the validity of all registration documents already issued.

CHAPTER III CONDITIONS FOR RELAYING LIVE BIVALVE MOLLUSCS

The following conditions must be met:

1. live bivalve molluscs must be gathered and transported in accordance with the requirements of Chapter II of this Annex;

2. techniques for handling live bivalve molluscs intended for relaying must permit the resumption of filter-feeding activity after immersion in natural waters;

3. live bivalve molluscs must not be relaid at a density which does not permit purification;

4. live bivalve molluscs must be immersed in seawater at the relaying area for an appropriate period which must exceed the time taken for levels of faecal bacteria to become reduced to the levels permitted by this Directive taking account of the fact that the standards of Chapter V of this Annex must be met;

5. the minimum water temperature for effective relaying must, where necessary, be determined and announced by the competent authority for each species of live bivalve mollusc and approved relaying area;

6. areas for relaying live bivalve molluscs must be approved by the competent authority. The boundaries of the sites must be clearly identified by buoys, poles or other fixed means; there must be a minimum distance of 300 metres between relaying areas, and also between relaying areas and production areas;

7. sites within a relaying area must be well separated to prevent mixing of batches; the 'all in, all out' system must be used, so that a new batch cannot be brought in before the whole of the previous batch has been removed;

8. permanent records of the source of live bivalve molluscs, relaying periods, relaying areas and subsequent destination of the batch after relaying must be kept by the operators of relaying areas for inspection by the competent authority;

9. after harvesting from the relaying area, batches must, during transport from the relaying area to the approved dispatch centre, purification centre or processing plant, be accompanied by the registration document referred to in Chapter II, section 6 of this Annex, except in the case where the same staff operates both the relaying area and the dispatch centre, purification centre or processing plant.

CHAPTER IV CONDITIONS FOR THE APPROVAL OF DISPATCH OR PURIFICATION CENTRES

I. General conditions relating to premises and equipment

Centres must not be located in areas which are close to objectionable odours, smoke, dust and other contaminants. The location must not be subject to flooding by ordinary high tides or run-off from surrounding areas.

Centres must have at least:

1. on premises where live bivalve molluscs are handled or stored:

(a) buildings or facilities of sound construction, designed and maintained adequately for the purpose of preventing contamination of live bivalve molluscs by any type of waste, dirty water, fumes, dirt or by the presence of rodents or other animals;

(b) flooring which is easy to keep clean and is laid in such a way as to facilitate drainage;

(c) adequate working space to allow for satisfactory performance of all operations;

(d) durable walls which are easy to clean;

(e) adequate natural or artificial lighting;

2. access to an appropriate number of changing rooms, wash basins and lavatories; there must be a sufficient number of wash basins close to the lavatories;

3. adequate equipment for washing tools, containers and equipment;

4. facilities for the supply and, where appropriate, storage of exclusively potable water within the meaning of Council Directive 80/778/EEC of 15 July 1980 relating to the quality of water intended for human consumption (;) or facilities for the supply of clean sea water.

Facilities supplying non-potable water may be authorized. The water concerned may not come into direct contact with live bivalve molluscs or be used for cleaning or disinfecting containers, plant or equipment which come into contact with live bivalve molluscs. Pipes and outlets carrying non-potable water must be clearly distinguished from those carrying potable water;

5. equipment and instruments or their surfaces which are intended to come into contact with live bivalve molluscs must be made of corrosion-resistant material which is easy to wash and clean repeatedly.

II. General hygiene requirements

A high degree of cleanliness and hygiene must be required of staff, premises, equipment and working conditions:

1. staff who treat or handle live bivalve molluscs must in particular wear clean working clothes and, where appropriate, gloves which are suitable for the work in which the person is engaged;

2. staff are obliged to refrain from personal behaviour, such as spitting, which could result in contamination of live bivalve molluscs; any person suffering from an illness which can be transmitted by live bivalve molluscs must be temporarily prohibited, until recovery, from working with or handling these products;

3. any rodents, insects or other vermin found must be destroyed and further infestation prevented. Domestic animals must not enter the facilities;

4. premises, equipment and instruments used for handling live bivalve molluscs must be kept clean and in a good state of repair; equipment and instruments must be thoroughly cleaned at the end of the day's work and at such other times as may be appropriate;

5. premises, instruments and equipment must not be used for purposes other than the handling of live bivalve molluscs without authorization by the competent authority;

6. waste products must be stored hygienically in a separate area and, where appropriate, in covered containers suitable for the purpose intended. Waste material must be removed from the vicinity of the establishment at appropriate intervals;

7. the finished products must be stored under cover and must be kept away from the areas where animals other than live bivalve molluscs, such as crustaceans, are handled.

III. Requirements for purification centres

In addition to the requirements under Sections I and II, the following conditions must be met:

1. the floors and walls of the purification tanks and any water storage containers must have a smooth, hard and impermeable surface and be easy to clean by scrubbing or use of pressurized water. The base of the purification tanks must be sufficiently sloped and be equipped with drainage sufficient for the volume of work  (;) OJ No L 229, 30. 8. 1980, p. 11. Directive last amended by the 1985 Act of Accession (OJ No L 302, 15. 11. 1985, p. 218).

2. live bivalve molluscs must be washed free of mud with pressurized clean sea water or potable water before purification. The initial washing may also be carried out in the purification tanks before purification commences, the drainage pipes being kept open during the entire initial washing and sufficient time being allowed thereafter for the system to be flushed clean before the purification process begins;

3. the purification tanks must be supplied with a sufficient flow of sea water per hour and per tonne of live bivalve molluscs treated;

4. clean sea water or sea water cleaned by treatment must be used for purifying live bivalve molluscs; the distance between the sea water intake point and the waste water outlets must be sufficient to avoid contamination; if treatment of the sea water is necessary, the process shall be authorized once its effectiveness has been verified by the competent authority; potable water used to prepare sea water from its major constituent chemicals must comply with the requirements laid down in Directive 80/778/EEC;

5. operation of the purification system must allow live bivalve molluscs to rapidly resume filter feeding activity, remove sewage contamination, not to become recontaminated and be able to remain alive in a suitable condition after purification for wrapping, storage and transport before being placed on the market;

6. the quantity of live bivalve molluscs to be purified must not exceed the capacity of the purification centre; the live bivalve molluscs must be continuously purified for a period sufficient to allow the microbiological standards laid down in Chapter V of this Annex to be met. This period starts from the moment at which the live bivalve molluscs in the purification tanks are adequately covered by the water until the moment when they are removed.

The purification centre must take account of the data relating to the raw materials (the type of bivalve mollusc, its area of origin, microbe content, etc.) in case it is necessary to extend the purification period so as to ensure that the live bivalve molluscs meet the bacteriological requirements of Chapter V of this Annex;

7. should a purification tank contain several batches of molluscs, they must be of the same species and come from the same production area or different areas conforming to the same health conditions. The length of the treatment must be based on the time required by the batch needing the longest period of purification;

8. containers used to hold live bivalve molluscs in purification systems must have a construction which allows sea water to flow through; the depth of layers of live bivalve molluscs should not impede the opening of shells during purification;

9. no crustaceans, fish or other marine species must be kept in a purification tank in which live bivalve molluscs are undergoing purification;

10. after completion of purification, the shells of live bivalve molluscs must be washed thoroughly by hosing with potable water or clean sea water; this may take place in the purification tank if necessary; the washing water must not be recirculated;

11. purification centres must have their own laboratories or secure the services of a laboratory equipped with the necessary facilities for checking the efficiency of purification by use of microbiological specifications. Laboratory facilities outside the centres must be recognized by the competent authority;

12. purification centres must regularly keep a record of the following data:

- results of microbiological tests on purification system water entering the purification tanks;

- results of microbiological tests on unpurified live bivalve molluscs;

- results of microbiological tests on purified live bivalve molluscs;

- dates and quantities of live bivalve molluscs delivered to the purification centre and corresponding registration document numbers;

- the times of filling and emptying of purification systems (purification times);

- dispatch details of consignments after purification.

These records must be complete and accurate, legible and recorded in a permanent ledger book which must be available for inspection by the competent authority;

13. purification centres must accept only those batches of live molluscs which are accompanied by the registration document referred to in Chapter II of this Annex;  Purification centres dispatching batches of live bivalve molluscs to dispatch centres must provide the registration document referred to in Chapter II, section 6 of this Annex.

14. every package containing purified live bivalve molluscs must be provided with a label certifying that all molluscs have been purified.

IV. Requirements for dispatch centres

1. In addition to the requirements under Sections I and II, the following conditions must be met:

(a) conditioning must not cause any contamination of the product; conditioning facilities must be used in accordance with procedures recognized by the competent authorities, with special regard to the bacteriological and chemical quality of the sea water used in those facilities;

(b) equipment and containers in the conditioning facilities must not constitute a source of contamination;

(c) procedures for calibration of live bivalve molluscs must not result in additional contamination of the product or in any changes affecting the ability of the product to be transported and stored after wrapping;

(d) any washing or cleaning of live bivalve molluscs must be carried out using pressurized clean sea water or potable water; cleaning water may not be recycled.

2. Dispatch centres must accept only those batches of live bivalve molluscs which are accompanied by the registration document referred to in Chapter II, section 6 of this Annex and coming from an approved production area, relaying area or purification centre.

3. Dispatch centres must have their own laboratories or secure the services of a laboratory equipped with the necessary facilities for checking, inter alia, whether the molluscs comply with the microbiological standards of Chapter V of this Annex. Laboratory facilities outside the centres must be recognized by the competent authority.

However, these requirements do not apply to dispatch centres obtaining their molluscs exclusively and directly from a purification centre where they have been examined after purification.

4. Dispatch centres must keep the following data at the disposal of the competent authority:

- results of microbiological tests on live bivalve molluscs from an approved production area or relaying area;

- dates and quantities of live bivalve molluscs delivered to the dispatch centre and corresponding registration document numbers;

- dispatch details.

These data must be classified chronologically and preserved for a period to be laid down by the competent authority, but not less than three months.

5. Dispatch centres situated aboard vessels shall be subject to the conditions laid down in point 1 (b), (c) and (d) and in points 3 and 4. The conditions laid down in I and II shall apply mutatis mutandis to such dispatch centres although special conditions may be laid down in accordance with the procedure laid down in Article 12 of this Directive.

CHAPTER V REQUIREMENTS CONCERNING LIVE BIVALVE MOLLUSCS 

Live bivalve molluscs intended for immediate human consumption must comply with the following requirements:

1. The possession of visual characteristics associated with freshness and viability, including shells free of dirt, an adequate response to percussion, and normal amounts of intravalvular liquid.

2. They must contain less than 300 faecal coliforms or less than 230 E. Coli per 100 g of mollusc flesh and intravalvular liquid based on a five-tube, three-dilution MPN-test or any other bacteriological procedure shown to be of equivalent accuracy.

3. They must not contain salmonella in 25 g of mollusc flesh.

4. They must not contain toxic or objectionable compounds occurring naturally or added to the environment such as those listed in the Annex to Directive 79/923/EEC in such quantities that the calculated dietary intake exceeds the permissible daily intake (PDI), or that the taste of the molluscs may be impaired.

In accordance with the procedure laid down in Article 12 of this Directive, the Commission shall determine the testing methods for checking the chemical criteria and the limit values applicable.

5. The upper limits as regards the radionuclide contents must not exceed the limits for foodstuffs as laid down by the Community.

6. 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 microgrammes 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.

7. The customary biological testing methods must not give a positive result to the presence of Diarrhetic Shellfish Poison (DSP) in the edible parts of molluscs (the whole body or any part edible separately).

8. In the absence of routine virus testing procedures and the establishment of virological standards, health checks must be based on faecal bacteria counts.

Examinations for checking compliance with the requirements of this Chapter must be carried out in accordance with proven methods which are scientifically recognized.

For the uniform application of this Directive sampling plans as well as the methods and analytical tolerances to be applied in order to check compliance with the requirements of this Chapter must be established in accordance with the procedure laid down in Article 12 of this Directive.

The effectiveness of the faecal indicator bacteria and their numerical limits as well as the other parameters laid down in this Chapter must be kept under constant review and, where scientific evidence proves the need to do so, be revised following the procedure laid down in Article 12 of this Directive.

When there is scientific evidence indicating the need to introduce other health checks or to amend the parameters in this Chapter for the purpose of protecting public health, such measures must be adopted in accordance with the procedure laid down in Article 12.

CHAPTER VI PUBLIC HEALTH CONTROL AND MONITORING OF PRODUCTION

A public health control system must be established by the competent authority in order to verify whether the requirements laid down in this Directive are complied with. This control system must include:

1. periodic monitoring of live bivalve mollusc relaying and production areas in order to:

(a) avoid any malpractice with regard to the origin and destination of the live bivalve molluscs;

(b) check the microbiological quality of the live bivalve molluscs in relation to the production and relaying areas;

(c) check the possible presence of toxin-producing plankton in production and relaying waters and biotoxins in live bivalve molluscs;

(d) check the possible presence of chemical contaminants, the maximum authorized level of which will be fixed, in accordance with the procedure laid down in Article 12 of this Directive, by 31 December 1992.

For the purposes of points (c) and (d), sampling plans must be established by the competent authorities for checking such possible presence at regular intervals or on a case-by-case basis in the event of irregular periods of harvesting.

2. Sampling plans as provided for in point 1, must in particular take account of:

(a) likely variations in faecal contamination at each production and relaying area;

(b) possible variations in production at relaying areas in the presence of plankton containing marine biotoxins. The sampling must be carried out as follows:

(i) monitoring: periodic sampling organized to detect changes in the composition of the plankton containing toxins and the geographical distribution thereof. Information leading to a suspicion of accumulation of toxins in mollusc flesh must be followed by intensive sampling;

(ii) intensive sampling:

- monitoring plankton in the growing and fishing waters by increasing the number of sampling points and the number of samples, and

- toxicity tests using the molluscs from the affected area which are most susceptible to contamination.

Placing on the market of molluscs from that area may not be re-authorized until new sampling has provided satisfactory toxicity test results;

(c) possible contamination of the molluscs in the production and relaying area;

If the result of a sampling plan shows that placing on the market of live bivalve molluscs may constitute a hazard to human health, the competent authority must close the production area, as regards molluscs concerned, until the situation has been restored.

3. Laboratory tests in order to check compliance with the requirements for the end product as laid down in Chapter V of this Annex. A control system must be established to verify that the level of marine biotoxins does not exceed safety limits.

4. An inspection of establishments at regular intervals. These inspections must include in particular checks:

(a) to verify whether the approval conditions are still being complied with;

(b) on the cleanliness of the premises, facilities, equipment and on staff hygiene;

(c) to verify whether the live bivalve molluscs are handled and treated correctly;

(d) on the correct application and functioning of purification or conditioning systems;

(e) on the ledger books referred to in Chapter IV section III, 12 of this Annex,

(f) on the correct use of health marks.

These checks may include the taking of samples for laboratory tests; the results of these tests are notified to the persons responsible for the establishments.

5. Checks on the storage and transport conditions for consignments of live bivalve molluscs.

CHAPTER VII WRAPPING

1. Live bivalve molluscs must be wrapped under satisfactory conditions of hygiene.  The wrapping material or container must:

- not impair the organoleptic characteristics of the live bivalve molluscs,

- not be capable of transmitting substances harmful to human health to the live bivalve molluscs,

- be strong enough to give adequate protection to the live bivalve molluscs.

2. Oysters must be wrapped with the concave shell downwards.

3. All wrappings of live bivalve molluscs must be sealed and remain sealed from the dispatch centre until delivery to the consumer or retailer.

CHAPTER VIII PRESERVATION AND STORAGE 

1. In any storing rooms, live bivalve molluscs must be kept at a temperature which does not adversely affect their quality and viability; the wrapping must not come into contact with the floor of the store room, but must be placed on a clean, raised surface.

2. Reimmersion in or spraying with water of live bivalve molluscs must not take place after they have been wrapped and have left the dispatch centre except in the case of retail sale at the dispatch centre.

CHAPTER IX TRANSPORT FROM THE DISPATCH CENTRE 

1. Consignments of live bivalve molluscs intended for human consumption must be transported wrapped as sealed parcels from the dispatch centre until offered for sale to the consumer or retailer.

2. The means of transport used for consignments of live bivalve molluscs must have the following characteristics:

(a) their interior walls and any other parts which might come into contact with the live bivalve molluscs must be made of corrosion-resistant materials; the walls must be smooth and easy to clean;

(b) they must be suitably equipped to provide efficient protection of the live bivalve molluscs against extremes of hot and cold, contamination with dirt or dust, and damage to the shells from vibration and abrasion;

(c) the live bivalve molluscs must not be transported with other products which might contaminate them.

3. Live bivalve molluscs must be transported and distributed using closed vehicles or containers which maintain the product at a temperature which does not adversely affect their quality and viability.  The parcels containing live bivalve molluscs must not be transported in direct contact with the floor of the vehicle or container but must be supported on raised surfaces or by some other means which prevents contact.  Where ice is used in transporting consignments of live bivalve molluscs, it must have been made from potable water or clean sea water.

CHAPTER X MARKING OF CONSIGNMENTS 

1. All parcels in a consignment of live bivalve molluscs must be provided with a health mark so that the original dispatch centre may be identified at all times during transport and distribution until retail sale. Without prejudice to Directive 79/112/EEC, the mark must contain the following information:

- the country of dispatch,

- the species of bivalve mollusc (common name and scientific name),

- the identification of the dispatch centre by the approval number issued by the competent authority,

- the date of wrapping, comprising at least the day and the month.

By way of derogation from Directive 79/112/EEC the date of durability may be replaced by the entry 'these animals must be alive when sold'.

2. The health mark may be printed on the wrapping material or be put on a separate label which is then affixed to the wrapping material or put inside the wrapping. It may also be of a twist-tie or staple design; self-adhesive health marks must not be used, unless they are not detachable. All types of health mark must be for single use only and may not be transferred.

3. The health mark must be durable and waterproof, and the information presented must be legible, indelible and in easily decipherable characters.

4. The health mark attached to consignments of live bivalve molluscs which are not wrapped in individual consumer-size parcels must be kept for at least 60 days by the retailer after splitting up the contents of the consignment.
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