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GLOSSARY OF TERMS AND ACRONYMS
AOAC
Association of Analytical Chemists

ASP:
Amnesic Shellfish Poisoning

AZP:
Azaspiracid Shellfish Poisoning

BCLME: 
Benguela Current Large Marine Ecosystem

Bioassay:
Measurement of the concentration or potency of a substance by its effect on living cells, tissues, or live animals.

CA: 


 Competent Authority

Classification:
 Designation of growing areas according to microbiological status 

CoP:
Code of Practice for the Monitoring of Marine Biotoxins in Bivalve     
Molluscs

CSIR:
Council for Scientific and Industrial Research 

DA:  


 domoic acid

DSP:  


 diarrhetic shellfish poisoning

EU:  


 European Union

FC:  


 faecal coliform

FDA: 


 Food and Drug Administration (of the USA)

GTZ:


 Deutsche Gesellschaft fur Technische Zusammenarbeit
HAB:
Harmful algal bloom

HACCP:

 Hazard analysis and critical control point 

HPLC:
High Performance Liquid Chromatography

IAEA
International Atomic Energy Agency

INIP:
Instituto Nacional Investigação Pesqueira (Luanda, Angola)
IRTA: 

 Institute for Food and Agricultural Research and Technology (Spain)

LC-MS:
Liquid Chromatography - Mass  Spectrometry

MFMR:
Ministry of Fisheries and Marine Resources (Namibia)

MOU:
Memorandum of Understanding
MPN:
most probable number 

MSSC:
Molluscan Shellfish Safety Committee

MTI:
Ministry of Trade and Industry (Namibia)

NatMIRC
National Marine Information and Research Center (Swakopmund)
NP:
non-point pollution

PCB:
polychlorinated biphenyl

PP:
pollution point

PSP
Paralytic Shellfish Poisoning.

YTX:
Yessotoxin 
1 Introduction

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

Another risk to shellfish consumers is from toxic algae (termed harmful algal blooms or HABs) that are filtered from the water by the 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. 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 (sanitation) programs.  There are also multiple post-harvest regulatory elements for sanitary control.

In order to implement the findings and recommendations of three preceding BCLME projects EV/HAB/02/01: Harmonization of Regulations for Microalgal Toxins for Application in Countries Bordering the Benguela Large Marine Ecosystem (Currie et al. 2004, Anderson et al. 2004, Louw et al. 2005); 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 and EV/HAB/04/SHELLSAN: Development of a Shellfish Sanitation Program Model for Application in consort with the Microalgal Toxins Component (Fernández-Tejedor et al. 2004, Anderson et al. 2005),  this project was undertaken to provide the technical oversight needed to direct the recommended programs towards “operational capacity”.  By this we mean that the key elements of the sanitary, biotoxin, and phytoplankton monitoring programs are functioning with adequate staffing, equipment, and competence, thereby ensuring that the technical requirements for export approval are met.  The goal of this project is to:  
Evaluate the status of molluscan shellfish sanitation programs in Namibia and Angola and facilitate progress towards an operational monitoring and management capacity for each.

This activity began in 2006 and will be completed by June 30, 2007. The same core team that participated in the preceding projects is conducting this review project: Bronwen Currie and Deon Louw as project leaders, with experts Don Anderson, Paul Anderson, Terry McMahon and Margarita Fernández-Tejedor. Lilliana Sebastiao represents Angola, working with Isabel Rangel. As Namibian export needs are being addressed, R. A. Kaakunga of the Ministry of Trade and Industry, the Competent Authority for Namibia, is also participating. 

The overall project tasks are to:

· Evaluate laboratory equipment, procedures, and staffing competence;

· Conduct producer/ harvester/ processor site visits and workshops to provide training, assess compliance capabilities, attitudes, needs and competence;

· Maintain an awareness of ongoing relevant projects that are addressing interfacing components such as zoning and pollution;

· Initiate interactions with US Food and Drug Administration (FDA);

· Conduct a comprehensive inspection by core project team members who are familiar with the EU policies and procedures;

· Provide recommendations and actions to overcome impediments to program implementation, based on this inspection and other project activities.
2 Status of Program Implementation

Evaluation Process   

The first team work session was held 8-18 November, 2006.  The session was initiated with a 2-day visit to Luanda, Angola by team members Paul Anderson and Margarita Fernández-Tejedor, and Namibian Ministry of Fisheries staff members, Paloma Ellitson and Chibola Chikwililwa.  During this visit to Angola, interviews were conducted with representatives of the Instituto Nacional Investigação Pesqueira (INIP) to discuss progress on monitoring and research activities related to HABs and microbiological evaluation of shellfish and growing waters.  The team also visited a commonly used shellfish harvesting and processing site on the coast and had a tour of the laboratories at INIP.   A summary of the findings from this visit is included below.

The remaining time was spent in Namibia, conducting field visits of shellfish growing and processing facilities in the region, meeting with growers and investors, and conducting a workshop for industry representatives.  A workshop with industry members was held on November 16, 2006 where the team presented information about the components of the program and provided an update on the progress of program development in Namibia.  On November 18th, Terry McMahon and R. A. Kaakunga from the Ministry of Trade and Industry met in Windhoek with Dr Hübschule, Director of Veterinary Services in the Ministry of Agriculture, Water and Forestry, to discuss laboratory issues related to the analyses for biotoxins.

2.1 status of program implementation in namibia

The team spent about one day evaluating laboratory capacity and plans for the design and layout of the microbiological and biotoxin laboratories at the Swakopmund facility.  These labs are still in the planning stages, with construction and fit-out ongoing.  Equipment and supplies are currently being ordered.  Therefore it was not possible to conduct detailed laboratory inspections.  Instead, a review of the plans, the allocated space and the proposed  methods to be used allowed advice to be given on the development of a working lab, with a preliminary assessment of competence and proficiency.  Discussions were also held about the roles and responsibilities of relevant Namibian Ministries (i.e., Ministry of Fisheries, Ministry of Trade and Industry).  

Site visits were conducted to shellfish growing areas, landing sites, and dispatch centers.  The following facilities were visited:

Namibia Aquaculture

Beira Aquaculture

Walvis Bay Mariculture Products

Namport AquaPark

Individual consultation also took place between team members and several growers and investors.  These discussions related to the types of growing and processing facilities, as well as details of those regulations and the measurements needed to comply with EU and US regulations.  

On 16 November 2006, a one-day workshop was held with industry participants.  The agenda of the workshop is given as Annex I.  The purposes of the workshop were to present general public-health related issues to the shellfish industry, with emphasis on the requirements for certification of shellfish products for sale in the EU and the US, and to address questions and concerns from the industry as they make changes to their harvesting, processing, and shipping procedures in order to meet these regulations.  A CD containing all relevant US and EU regulations on shellfish sanitation, as well as copies of prior project reports was created and distributed to workshop participants (CD included  with this report).  This will be a significant resource to the Namibian shellfish industry as the shellfish sanitation program moves forward.  

2.1.1 Growing area classification 

2.1.1.1 Progress to date


The Namibian shellfish sanitation program is collecting samples of water and  shellfish flesh from the growing areas and staff have begun to conduct shoreline surveys in these areas.  Samples are currently being analyzed for bacterial contaminants at the South African Bureau of Standards (SABS) laboratory in Walvis Bay.   The Ministry of Fisheries anticipates having its own microbiology laboratory equipped and operating over the next few months.  As the Competent Authority for the Namibian shellfish sanitation program, the Ministry of Trade and Industry (MTI) is responsible for classification of growing areas, the technical advice to the MTI for the classification, based upon sampling data and shoreline survey information, will come from the Ministry of Fisheries until such time that  MTI has the staffing appropriate to make these determinations.  

A preliminary evaluation of the microbiological data collected over the past 3 years indicates that the coastal waters of Namibia where shellfish are likely to be grown are of very high quality with few instances of fecal bacteria detected.  Although shoreline surveys are not yet complete for the growing areas, there are apparently few discharges of sewage pollution to coastal waters in Namibia.  For example, the municipal wastewater treatment facility in Walvis Bay discharges into the desert where the effluent contributes to a local marsh ecosystem distant from the ocean. A similar situation occurs in Lüdertiz, where however sewer system overflows are an issue that will need some investigation as to the potential for contaminating nearby shellfish growing areas.  

Sampling for the water quality monitoring program is done every second week on a continuing basis. Samples are collected from nine farming sites: Richwater Oyster Production, Namibia Oysters, Walvis Bay Mariculture Products, Walvis Bay Salt Refiners, Beira Aquaculture, Namibia Aquaculture, Joe’s Oyster Company, Lüderitz Abalone, and Lüderitz Mariculture. Seawater and shellfish flesh samples are collected alternately on each sampling week for fecal coliform analyses. Three different sites were selected at Henties Bay: a site at the northern boundary of the town, one at the potential aquaculture area at the southern limit of the town, and the third in the center of the town (along the beach area) Mussel and seawater samples are collected from these sites on a rotational basis and analyzed for fecal coliforms. Only seawater samples are collected from Lüderitz abalone. The microbiological samples are analyzed by the SABS laboratory in Walvis Bay. The water samples are analysed according to method SABS 221: Microbiology analysis of water (General test methods – Most Probable Number (MPN) technique), and the flesh samples are analyzed according to the ISO 7251 Microbiology method (General guidance for the enumeration of presumptive Escherichia coli MPN techniques; end point 9.2.4 for the detection of faecal coliform). 
Methodology
Water samples are collected directly from the growing waters using sterilized bottles (see procedure Appendix 1). Samples are collected from a boat using a Niskin bottle with water drained into sterile sampling bottles.  Water samples are collected at depths where oysters are grown. Samples are labeled with date and site name and immediately stored in a cooler box on ice packs for transport to the laboratory within 6 hours. It is noted that water sampling devices that enable sterile collection of seawater samples from vessels and ponds have been ordered and will be used as soon as received. 

Flesh samples are collected randomly from different bags / baskets from bivalve stock designated for the market. Samples are put into clean bags and labeled with date and site name. All samples are stored on ice packs in a cooler box for transport to the laboratory.  Sampling starts at 08H00 and samples must be delivered to the laboratory by 14H00.

Results from microbiological analyses at the shellfish farms are given in Annex III.  

Shoreline survey 

The Aquaculture team is currently busy with the identification of pollution point source data for compilation of the shoreline survey report. The section between Henties Bay and Swakopmund has been completed.   

2.1.1.2 
Team commentary, observations, and recommendations

The shellfish growing areas in Walvis Bay, Lüderitz and Swakopmund appear to be free of sewage pollution.  The team recommends that shoreline surveys be conducted in the vicinity of all shellfish growing areas as soon as possible and that samples of potential pollution sources be collected for analysis of fecal coliform bacteria. Data from the shoreline survey should be entered into a GIS system.  

The MFMR has been collecting water and shellfish samples fortnightly from the vicinity of the shellfish growing areas.  The team has advised the program regarding the location of this sampling. It is suggested, for example, in the Aquapark in Walvis Bay that sampling can be reduced to two representative sampling stations. As in-house capacity for microbiological analysis develops, the program will be able to increase sampling frequency and locality as may be required. 

2.1.2 Marine biotoxin and phytoplankton monitoring 

2.1.2.1 Progress to date

Phytoplankton 

Phytoplankton analysis is carried out at NatMirc, Swakopmund, by the Marine Aquaculture Section. Six members of the Marine Aquaculture Section have been in-house trained in the methodology for sampling and identification of phytoplankton, focusing on harmful algae, by the phytoplankton biologist from the Environmental Section of MFMR, who over the past few years has received intensive training in phytoplankton identification. This training comprised IOC courses sponsored by the IAEA, as well as BCLME- and BENEFIT-assisted general phytoplankton identification during the Advanced Phytoplankton Course (8APC) in Naples. Through bilateral agreement with GTZ two staff members received earlier basic training from Dr. Malte Elbrächter in dinoflagellate identification using epifluorescence. Training in phytoplankton identification continues with MFMR staff, with an intensive regional HABs course programmed for 22 January - 2 February 2007 in Namibia, to be presented by Dr. Jacob Larsen with financial assistance from the IOC, BENEFIT and BCLME.

Phytoplankton samples are taken from nine active mariculture farms in Walvis Bay, Swakopmund and Lüderitz (one sample per farm fortnightly) as well as at five different wild-mussel localities along the coast. Bottle samples are taken for quantitative analysis and concentrated net samples are taken for screening phytoplankton for HAB species. Phytoplankton samples are analyzed to species level at NatMirc in Swakopmund, using an inverted microscope (Zeiss Axiovert 200) equipped with epifluorescence. The microscope is shared with the Environmental Section. Two new microscopes are ordered for the Aquaculture section.

The net samples are examined immediately upon arrival at the NatMIRC laboratory with priority given to producing mariculture farms with pro duct ready for placing on the market  (see Appendix 8). Cell count data are entered into an Access database. Reports are produced within a week and sent to all farmers with summary reports sent to management of MFMR. In the future, copies are to be sent to MTI. Data sheets as well as the reports for each farm are filed. Summary results from the phytoplankton analyses are given in Annex IV.

Biotoxins  

Shellfish samples for biotoxin testing are taken fortnightly.  As Namibia currently has no laboratories capable of these analyses, the samples have to be transported to South Africa.  They are collected from the mariculture farms that market oysters, clams, scallops and abalone.  A defined number of shellfish are collected randomly (see Appendix 3) to ensure a weight of 300g of flesh for all three biotoxin tests (PSP, ASP, and DSP/lipophillic toxins). This requires 25-30 oysters, 40 clams, and 5 abalone.  Sampling is similar for both ocean- and land-based farms.    

Samples are flown on the same day as sampling to Cape Town, South Africa where they are extracted and analyzed by the only accredited laboratory in the region, operated by the Council for Scientific and Industrial Research (CSIR).  Both PSP and DSP toxins are determined using the mouse bioassay (AOAC 1995, Yasumoto et al 1978 respectively).  ASP is determined using the HPLC-UV based method (Quilliam et al 1995). The prescribed protocols for extraction and analysis of tests are stringent and will require additional facilities and equipment should the biotoxin analysis be established in Namibia. The turn-around time for these toxin results from CSIR for PSP and DSP is 5-9 working days, and ASP toxins are analyzed only  once per month, so that ASP results can take up to a month to obtain, depending on the timing of sample shipment.

2.1.2.2 Team commentary, observations, and recommendations 

Phytoplankton monitoring is going well, with good training and a well-staffed and equipped laboratory.  Samples, however, need to be representative of the water column rather than only the surface. This can be accommodated by integrated sampling using a tube or hose, or by collecting multiple water bottle samples at different depths and pooling them. Biotoxin measurements are entirely unsatisfactory from a regulatory standpoint because the turnaound time is far too long.  If toxic product is identified, it will already be well into the distribution and consumption pipeline by the time of the analysis is completed and the results become available, thus constraining public health protection measures.  With respect to future EU and US approval, there is also a need to provide data that will justify the fortnightly sampling frequency.   It is desirable to analyze at a high frequency in the early stages of program development.  Once high-resolution results are available, it may then be possible to reduce sampling frequency in the future. 

Team recommendations: 

1. Analyze available data for phytoplankton and biotoxins and determine whether fortnightly sampling is appropriate. This needs to be documented.  

2. Alter phytoplankton sampling to reflect the entire water column in which the shellfish are growing.
3. Phytoplankton samples should not be taken between shellfish lines, as the shellfish will influence the species composition and abundance.  

4. Make every effort to speed up the turn-around time for biotoxin analysis at CSIR, and move towards in-country analytical capabilities in the near future.

2.1.3 Laboratory capacity for microbiological contaminants, marine biotoxins, and phytoplankton 

2.1.3.1 Progress to date

Microbiology:  The Model Shellfish Sanitation Monitoring Program (Louw et al., 2005) requires the use of the Donavan method for analyses of E. coli in shellfish and the A -1 method for analyses of fecal coliforms in seawater samples.  Both methods are MPN techniques. The list of prescribed equipment suggested by project EV/HAB/02/02a (Anderson at al. 2005) has been followed for equipping the microbiological laboratory. Most of the equipment and consumables listed have been received or ordered, Preliminary evaluation of the laboratory with team members resulted in recommendations to obtain additional equipment for media preparation, which will be ordered. 

Results of microbiological tests so far obtained from analyses carried out by the SABS laboratories in Walvis Bay, are given in Annex III.

Phytoplankton:  A functioning phytoplankton laboratory is established at the MFMR facility in Swakopmund, equipped with one epifluorescence microscope.  Two additional microscopes are on order.  All other sampling and enumeration supplies and equipment are in hand, with minimal but dedicated laboratory space.  A database (see above) to hold all information  has been established   Results so far are summarized in Annex IV.
Biotoxins:  The MFMR facility only has a capability for Receptor Binding Assay measurements of PSP toxins.   One staff member has been trained in HPLC analysis for the PSP toxins using the Oshima method, and will need additional training for the Lawrence method, if that is to be used. One staff member has been trained in HPLC-UV analysis for ASP toxins (Quilliam et al., 1995).  There are no capabilities for mouse bioassays at the MFMR laboratory, or anywhere in Namibia at present, although the National Veterinary Laboratory in Windhoek had animal holding and bioassay capabilities a few years ago, and might be commissioned for this purpose in the future.   A laboratory has been renovated at Swakopmund, and looks to be suitable for shucking, extraction, and possibly for eventual biotoxin analysis.  An additional fume hood will likely be needed to accommodate the anticipated number of samples that will need to be extracted and analyzed in a timely manner.   Biotoxin results so far obtained from CSIR in South Africa, are summarized in Annex V.
2.1.3.2 Team commentary, observations, and recommendations 

The team discussed options for the permanent establishment of biotoxin testing  laboratories in Namibia.  As the Competent Authority, MTI will oversee the laboratory analysis component of the program, but there is clearly a role for the MFMR.  As stated above, plans are proceeding for equipping the microbiological laboratory at the MFMR institute in Swakopmund. In time, this laboratory may become under the oversight of MTI, or it is possible that a new laboratory will be built in the Walvis Bay area.

There is likelihood that a biotoxin laboratory will be developed by MTI at the MFMR Swakopmund facility.  Whether this laboratory will be an MFMR or MTI facility remains uncertain for the long term.  That decision depends on a number of factors – some logistical, some political. Efforts are underway to hold discussions with scientific advisors to the MTI to determine if an arrangement can be made for the implementation of the mouse bioassay for  detection of PSP and the lipophillic toxins in Namibia.  Laboratory options for this include: the Central Veterinary Laboratory in Windhoek, a new laboratory in Walvis Bay, shared space in the SABS laboratory in Walvis Bay, or the MFMR laboratory in Swakopmund.  One possible scenario is for the MFMR in Swakopmund to provide space to the MTI for oversight and all analyses (microbiology, HPLC, and bioassay).  This allows for analytical capacity to be closely associated with the technical expertise of MFMR staff, even though the facility would be operated by the MTI.  This also assures that the laboratory is dedicated to support of the shellfish sanitation program.  In a meeting held in Windhoek with on November 18th between team member Terry McMahon, R. A. Kaakunga from the Ministry of Trade and Industry, and Dr Hübschule, Director of Veterinary Services in the Ministry of Agriculture, Water and Forestry, it was determined that the option of conducting biotoxin analysis, including mouse bioassays, at the Windhoek laboratory is possible.  Follow-up discussions on this option are ongoing.

Industry sentiment about the biotoxin testing capability was very strong.  The present service from CSIR in South Africa is unsatisfactory, given the long turn-around times for analyses and reporting of results. Recognizing the sense of urgency that was expressed, and the major advantages to the Namibian economy if appropriate support for the shellfish industry can be provided in this regard, the MTI made verbal commitments to have these issues resolved by the end of March, 2007. In the interim the MTI will do everything in its power to expedite the turnaround time of samples at the CSIR laboratory in Cape Town.

A series of action steps were discussed by the project team in order to expedite the biotoxin laboratory development.  The list below identifies the necessary steps:

1. Identify location - 3 options:  

a. take over SABS lab in Walvis Bay – Ministry of Public Works will conduct an evaluation of the facility.  Based on that evaluation, MTI may make an offer for the property.  This is supposed to be complete by March 31, 2007 if this option is chosen.

b. Purchase new property in Walvis Bay (est. N$200,000 - $300,000) on which to build the necessary laboratory.

c. Utilize the laboratory space at the MFMR laboratory in Swakopmund, but only if the bioassays can be conducted under the auspices of the MTI.  

2. Build or renovate laboratory (benches, sinks, hoods, etc., e.g. a single, necessary item is a N$65,000 fume hood for the MFMR laboratory in Swakopmund

3. Determine source of mice (maintain a colony, or ship regularly from Johannesburg?)

4. Appoint and train personnel (1 inspector  - N$70,000); 3 technicians and 1 support person - N$250,000).

5. Purchase HPLC instrument [N$860,000 plus N$86000 for maintenance contract], detectors, toxin standard [N$50,000]

6. Practise HPLC protocols for DA and bioassay for PSP and DSP 

7. Purchase rotary evaporators [N$125,000], reagents, hot plates, blenders and supplies [N$100,000]

8. Develop disposal plan for mice [N$50,000]

9. Develop reporting protocols for toxin results

10. Arrange for expert advice during the start-up phase [N$???]

11. Appoint Manager Position for Shellfish Sanitation Program [N$160,000]

12. Annual operating budget [N$250,000 for personnel, N$160,000 for manager, Inspector N$70,000, toxin standards N$50,000, maintenance contract N$86,000]

An estimate of the initial, one-time start-up investment for the first year is N$1,815,000

This estimate excludes building costs, and the operating budget for subsequent years.  

Recommendation:  Given the status of the shellfish aquaculture industry in Namibia, it is critical that a decision on the location of the biotoxin laboratory and the relevant Ministry responsibilities be made soon and that this testing capability be established rapidly. The team recommends that the MTI representative explore these issues directly with the Minister of MTI and report the progress of these discussions to the project leaders by February 15, 2007.  It is essential that all of the steps needed to staff, train, and equip this laboratory be initiated by the MTI immediately.   MFMR staff are encouraged to support the MTI in these endeavors, and to provide necessary data and analyses as required.  
2.1.4 Processing, shipping and handling of live shellfish 

2.1.4.1 Progress to date

There are currently nine companies growing and harvesting shellfish in Namibia. Several investors have ambitious plans to expand their operations.  Much of the product is shipped to South Africa, but new markets have been developed in Asia, and expectations are high that EU and US trade will accommodate the anticipated growth in shellfish production.  At present, none of the farmers is processing his product. The industry is based on shipping of shellstock.  

2.1.4.2 Team commentary, observations, and recommendations

The project team made informal site visits to three individual oyster-handling facilities in the Walvis Bay area (one oyster landing site and two oyster landing and dispatch centers).  The objective was to get a sense of the nature and scale of the operations carried out and to make preliminary observations, as appropriate, regarding general hygiene conditions and state of repair of the premises, fittings and equipment used, as well as the hygiene standards applied in the handling and processing of the shellfish.  These observations were needed to assess compliance with the requirements in the regulations of both the EU and US. As none of the sites visited were actively handling and packing oysters prior to placing them on the market it was not possible to observe this activity. Additionally it was not possible to examine records stored in the dispatch centers (e.g. registration documents issued by the Competent Authority, biotoxin and microbiological test results, gatherers documents). It is intended that more detailed inspections of such establishments will be carried out by the project team in May 2007.

Immediately post-harvest the oysters are washed free of sediment using either directly pumped seawater or seawater transported to the site. This is generally satisfactory but the operators should ensure that the area immediately surrounding the washing site is kept generally clean and as far as possible free from dust, debris and possible sources of contamination. 

In one of the sites visited it was observed that the washed oysters are stored in plastic bags for several hours prior to transport to the dispatch centre. This is not satisfactory as EU and US regulations require that the means of transport must permit adequate drainage.

In one of the dispatch centers visited, it was noted that the doors, wall surfaces and surfaces which come in contact with the shellfish needed attention. In this premises, the shellfish are packaged on a wooden table. This is unsatisfactory as surfaces used must be smooth, durable, impermeable and easy to clean. Doors should be easy to clean and, where necessary, to disinfect.   Wall surfaces should also be maintained in a sound condition and be easy to clean and, where necessary, to disinfect. This will require the use of impervious, non-absorbent, washable and non-toxic materials.  

The project team were shown a copy of an “Export Health Certificate” issued by health authorities, that is required to accompany consignments of shellfish leaving Namibia. Some clarification is required regarding the legal status of this document and the role and responsibility of the issuing authority, which the project team were advised is Port Health for the farmers in Walvis Bay, for shellfish export certification.

Commingling, or storage of more than one species, in the same tank was also observed. This practice is unsatisfactory and is not permitted in the EU and the US. Different shellfish species should be stored separately.

The project team recommends that the relevant regulatory authorities and industry personnel, in partnership should fully familiarize themselves with the EU and US shellfish sanitation program requirements. An action plan should be developed and implemented to address deficiencies in existing regulations practices and procedures, and to identify the timing and sequence of activities to ensure compliance. The action plan should include defined roles and responsibilities for action and agreed time lines for implementation of such actions. 

2.1.5 Regulatory framework and management process 

2.1.5.1 Progress to date

Namibian legislation pertinent to shellfish sanitation issues is found in the Aquaculture Act (2002) Part IV: Management and Control Measures: Water quality monitoring: section 26. In this section provision is made for the establishment and maintenance of a water quality monitoring system, with testing for “any pollution or natural phenomenon which may have a harmful or detrimental effect on the aquaculture environment or any aquaculture product” .
The Shellfish Sanitation Model Program (final report of EV/HAB/02/01: Louw et al 2005) was presented to the MFMR Interministerial Committee for Aquaculture. The program was accepted to be drafted into regulations under the Aquaculture Act. 

It is thus obvious but important to note that the legislation pertaining to and necessary for export of molluscan shellfish falls under MFMR. These draft regulations in parts overlap jurisdictive responsibility relating to food safety and export standards, which fall respectively under the Ministries of Health and Social Services, and Trade and Industry. However presently there are no provisions within these legislations to address the special case of molluscan shellfish consumer safety. Because of the urgency to ensure shellfish consumer safety for export purposes through establishment of a national shellfish sanitation program (a statutory requirement from countries wishing to import Namibian shellfish) and because the monitoring program is presently being carried out by the Aquaculture section within the competence and day-to-day activities of MFMR, the decision was made to house these regulations under the Aquaculture Act of 2002.  For purposes of export, the Competent Authority (Ministry of Trade and Industry) must certify products based to a large extent on the results of this MFMR monitoring program. Delegation of responsibility can be formalized through a Memorandum of Understanding. Until such time that the specified shellfish safety measures can be accommodated by either the Ministry of Trade and Industry though the Standards Act (2006), or by the Ministry of Health and Social Services through the present draft Food Safety Bill, these regulations will become legally operational under the Aquaculture Act (2002). 

As yet no formal MOUs between the various Ministries have been undertaken in this regard.

Compliance and enforcement of the program is deemed outside the scope of MFMR. The Competent Authority (MTI) will require 

trained inspectors,

Action Plans, 

regular audits and inspections of the monitoring records, and 

an efficient communications network.

These are essential, so that results are speedily communicated and regulatory actions e.g. issue of product certification, are efficiently carried out. 

2.1.5.2 Team commentary, observations, and recommendations

Progress with the legislative process is good but more needs to be done. It is essential that the authority for making decisions regarding product area classifications, closures etc. is clearly defined, and if necessary delegated through MOUs.  Trained inspector(s) to competently inspect and audit all aspects of the shellfish sanitation program are urgently needed.

Recommendations: The regulations covering the national shellfish sanitation program should be finalized and gazetted so that Namibia possesses an internationally acceptable shellfish sanitation program. The necessary MOUs between the Competent Authority (MTI) and the operational and legal authority (MFMR) should be drawn up soon so that there are no misunderstandings or ambiguity regarding the responsibilities of each.  This is of prime importance to ensure that certification of export product is carried out speedily with minimal/ no time loss due to interministerial  communication and administrative procedures.   

2.1.6 Industry Workshop

The project team held a workshop for industry on 16th November. Presentations were given on a number of topics including;

· Issues involved in a shellfish sanitation program

· Progress with the Namibian shellfish safety program

· Roles and responsibilities of the regulatory authorities 

· Sampling frequencies, analyses and reporting

· Costing of testing, inspection and certification

· Industry based HACCP 

The agenda is provided in Annex I.
The format of the workshop provided for significant industry participation, questioning and feedback.  Major issues raised by the industry related to biotoxin testing and in particular the methods of analysis, turnaround time of samples and the provision of testing facilities in Namibia.

The industry expressed their deep concerns regarding the long turn-around time of sample testing and reporting and the slow progress in the provision of appropriate testing facilities in Namibia. Given the expense and difficulty of the only approved HPLC method for PSP toxins, and the lack of any officially approved chemical assay for lipophillic toxins, the team recommends that bioassay testing should be utilized for PSP and lipophillic toxin groups, with HPLC to be used for ASP toxins. 
The number of samples to be taken for biotoxin and microbiological testing was discussed. The project team recommended that in the Walvis Bay AquaPark area, as presently configured, two sample sites, each representative of half of the growing area, would be sufficient to meet EU and US requirements.  This level of sampling would be required for each shellfish species grown.
The issue of inspection and approval of shellfish establishments e.g. dispatch centers was raised. Currently the inspection of fishery establishments is carried out by SABS but no inspection of shellfish establishments is conducted. SABS will withdraw from this role in Namibia over the next 3 years and this role will be assumed by the Namibian Standards Institute. The need for fully trained shellfish inspectors was stressed, if the requirements of the EU and US are to be met.

A number of other key recommendations were made by the industry and project team including:

· There should not be a policy at Government level to prohibit the use of mouse bioassays for biotoxin testing in Namibia.

· Some portion of aquaculture lease fees should be applied for shellfish industry development purposes.  A levy system similar to that used in the fishing industry should also be explored as a means to subsidize the costs of the sanitation program.  

· The designation of the Competent Authority for bivalve molluscs should be discussed at the Ministerial level. In many other countries, it is the food or marine authority that is designated the Competent Authority for shellfish sanitation issues.  

· Promotional materials should be developed to assist in raising awareness of the Namibian shellfish industry both nationally and internationally

· At least one inspector of the Competent Authority should be assigned solely to the inspection of shellfish harvesting, handling and processing facilities.

· HACCP training should be provided for shellfish inspector(s) and industry participants 

· A formal committee, comprising representatives of the regulatory authorities and industry representatives, should be established.  This committee would meet on a regular basis to discuss all issues relevant to shellfish sanitation. This committee could be modeled on similar committees in place in New Zealand and Ireland.

2.2 Status of program implementation in Angola 

On November 9, 2006, team members visited the Instituto Nacional Investigação Pesqueira (INIP) facilities in Luanda Angola to discuss the Angolan shellfish sanitation program. Team member Isabel Rangel Mendez facilitated the visit and arranged meetings. The Director of BCLME’s Angola office, Dr. Maria de Lourdes Sardinha, gave a warm welcome to team members, Paul Anderson and Margarita Fernandez-Tejedor, and Namibian Ministry of Fisheries staff members, Paloma Ellitson, and Chibola Chikwililwa. 

The first meeting with officials was held at INIP. 

	Name
	Position

	Maria de Lourdes Sardinha
	BCLME Director

	Isabel Rangel Mendez
	INIP –Phytoplankton section

	Tunga Silvan
	INIP, Head of Technology unit

	Maria Pedro
	INIP, Head of Microbiology laboratories

	Lilliane Sabastiao
	Regulatory representative, legal Department

	Edia Neves
	INIP, Honors student


Over the course of the meeting, the team was provided with a general update of monitoring of shellfish for bacteriological contaminants and biotoxins and monitoring of phytoplankton in Angola.  It is clear that Angola is not prepared to implement a comprehensive shellfish sanitation program at this time.  No systematic monitoring for bacterial contamination is being conducted and limited phytoplankton monitoring is in place.  Similarly, there is no systematic testing for marine biotoxins. The information provided through limited research projects and occasional sampling is discussed further below.  

The team also toured the laboratory facilities at the INIP complex in Luanda.  It is clear that there has been significant investment in the laboratory construction and equipment.  Laboratory capacity is further described below.  

Shellfish harvesting in Angola is limited to either subsistence harvesting or processing for local markets.  Team members visited one shellfish harvesting, landing and processing area in Benfica near Luanda and witnessed the shucking of shellfish directly on the beach with no sanitary controls in place. Shellfish landed by fishermen are purchased by local women who then shuck them into buckets while sitting on the beach.  These shellfish meats are then cooked in home kitchens and sold at markets on the following day.  There is no refrigeration of product at anytime from harvest to market sale.

2.2.1 Growing area classification

2.2.1.1 Progress to date

There is currently no effort to classify shellfish growing areas in Luanda.  Although Luanda, a city of approximately 6 million people, has no wastewater treatment, and raw sewage is constantly being discharged into Luanda Bay, there is no control of shellfish harvesting.  Therefore there is a significant risk of contamination of the shellfish with human pathogens.  INIP has not implemented any regular monitoring of growing area water or shellfish flesh for bacterial indicators.  

Microbiological data from the Pilot study from 2004 was not available.  Telephonic confirmation from Olivia Torres stated that the samples had been analyzed in the bacteriological laboratories at INIP and were free of contamination.  The Honors student Edia Neves conducted a project which tested shellfish flesh samples collected from the marketplace for microbial contamination.  It is not clear from the discussion whether these samples were from live shellfish or from processed (and cooked) shellfish meats that are sold in the market place.  The student plans to provide a copy of the report once it is complete.  Samples of four species of shellfish from Luanda Bay and one species from for Benfica were collected every two weeks over a 9-month period. A list of the shellfish species was not available, but will be provided with a report of this study.  Generally, the samples from Luanda Bay had high levels of total coliforms, and total aerobic bacteria, but no Salmonella were detected.  The samples from Benfica had no detectable levels of microbial contamination.   None of these samples was analyzed for fecal coliform or E.coli because of a lack of reagents. A follow-up to this study is planned with another student in the coming year. 

2.2.1.2 Team commentary, observations, and recommendations 

It is recommended that the experimental design for this follow-up study on bacteriological contaminants in shellfish in Angola be reviewed by members of this project team.  Although Angola has no immediate plans to export shellfish, there should be some level of monitoring of the sanitary quality of the shellfish growing areas.  It is recommended that INIP begin a sampling program of both water and shellfish flesh from the areas known to be harvested for the marketplace. 

2.2.2 Marine biotoxin and phytoplankton monitoring 

2.2.2.1 Progress to date

Isabel Rangel is head of the phytoplankton laboratory at INIP where the program supports phytoplankton analyses for fisheries and environment sections as well as the shellfish program. Phytoplankton sampling is currently done once every three months with the Angolan research vessel at seven offshore stations .  No details on the data were provided, but with respect to HAB species, there is evidence that Alexandrium spp and Gymnodinium catenatum are present.  The current phytoplankton monitoring program clearly cannot  provide adequate warning of the occurrence of potentially toxic phytoplankton. 

Similarly there is no systematic monitoring for biotoxins in Angola.  INIP has recently acquired equipment needed for the analysis of samples for marine biotoxins (discussed below).  Shellfish samples from the 2004 pilot study where collected and analyzed for PSP toxins in Spain by Isabel Rangel.  These samples had low levels of PSP toxins.   Furthermore, anecdotal evidence suggests that there have been several suspected cases of DSP poisoning in Angola but no evidence of PSP poisoning.

2.2.2.2 Team commentary, observations, and recommendations 

INIP should conduct phytoplankton sampling more frequently, particularly in the vicinity of the areas where shellfish are harvested for the marketplace.  It is also recommended that INIP develop an in-house capability to analyze shellfish samples for biotoxins, and that samples be collected and analyzed from the areas where shellfish are harvested for the marketplace.
2.2.3 Laboratory capacity for microbiological contaminants, marine biotoxins, and phytoplankton

2.2.3.1 Progress to date

There is an impressive laboratory suite at the INIP complex in Angola with ample space for microbiology, chemistry, and analytical laboratories.  This laboratory has received significant upgrades and the program has acquired a great deal of laboratory equipment through investments from the Angolan government and donor agencies and nations. Currently the microbiology laboratory is primarily focused on analysis of fish samples in support of export markets.  The laboratory appears to have the capacity and staff experience to conduct laboratory analysis for the shellfish program.  The lab is capable of the following bacteriological methods:  Total coliform, Fecal coliform, E. coli, Salmonella, Total aerobic bacteria, and Vibrio cholera.

As mentioned above, Isabel Rangel oversees the phytoplankton section of the laboratory complex in Luanda.  A modest laboratory is set up with at least two high quality inverted microscopes equipped for digital imaging.  There is limited staff available for sample analysis and a majority of their phytoplankton-related work is focused on fisheries and environmental purposes rather than shellfish.

An HPLC instrument was recently acquired by INIP, which will be dedicated to PSP toxin analysis using the Lawrence method.  Testing for PSP toxins will take precedence due to the results of the pilot study and the consistent presence of Alexandrium spp and Gymnodinium catenatum.  Plans are underway to send two staff members, (Paulo Coello and Sonia Silva) to Spain for training on biotoxin analysis with emphasis on the Lawrence method for PSP (Lawrence et al. 2005). The HPLC instrument will only be used after this training is complete and the relevant columns, toxin standards, and reagents are purchased.   The Ministry/INIP has decided to use the HPLC method for PSP rather than the mouse bioassay due to infrastructural limitations on space and the difficulty in acquiring laboratory mice and/or maintaining mouse colonies.
Angola has also recently participated in a program sponsored by the International Atomic Energy Agency (IAEA) that has provided training and equipment for the Receptor Binding assay (RBA).  The RBA is not yet operational because Angola has no legislation regarding the use of radionuclides.  Legislation allowing the use of radionuclides is being considered, but a lack of equipment and infrastructure constrain the ultimate use of this method.  

2.2.3.2 Team commentary, observations, and recommendations 

Although the laboratory facilties are adequate and there appears to be sufficient staffing and equipment, there is no established shellfish sanitation program for the laboratory to support.  As sampling programs are enhanced for both microbiological analysis of shellfish and seawater, and biotoxin analysis of shellfish, the laboratory should be prepared to provide analytical support.  It is recommended that the laboratory management in Angola develop appropriate protocols and operating procedures and begin to conduct these types of analysis in order to ensure proficiency once the sampling programs are in place.

2.2.4 Processing, shipping and handling of live shellfish

2.2.4.1 Progress to date

Angola currently has no sanctioned commercial shellfishing industry.  A subsistence fishery exists which is also providing processed (generally cooked) shellfish to local markets.  This activity is unregulated and, based upon observations by the visiting team, practices little or no sanitary control procedures. 

2.2.4.2 Team commentary, observations, and recommendations 
INIP should evaluate the Angolan shellfish fishery and begin to regulate the harvest, processing and sale of shellfish products in order to implement sanitary controls and to protect the health of consumers.  One possible approach is to develop a shellfish processing cooperative with adequate processing facilities where appropriate sanitary practices can be implemented.

2.2.5 Regulatory framework and management process

2.2.5.1 Progress to date

Considerable legislation pertaining to shellfish safety has been passed since 2004.

The Aquatic Biological Resources Act of 8 October 2004 is the reference Act for all matters relating to fishery products. These include molluscan shellfish and aquaculture activities. 

The Competent Authority for all fisheries and aquaculture products is the Ministry of Fisheries. Departments within the Ministry include Resource Fisheries and Aquaculture as well as a dedicated Legal Department for all fishery and aquaculture issues. Hygiene and sanitation aspects for fish and aquaculture products are specifically addressed in the regulations of 30 June 2006 (Decree / Regulation No. 40/06). Therein chapter 2, article 3 defines the Competent Authority as the Ministry of Fisheries. For sanitary & hygiene control of fisheries and aquaculture products a Department has been added to the organogram of the Ministry.

The Aquatic Biological Resources Act of 8 October 2004

Chapter 1 Section 7: addresses all aquaculture activities including regulation of all species including molluscs. Section 39 addresses vigilance and inspection of resources to ensure that they comply with legislation, which is further defined in the rules of appropriate regulations.

Article 53 addresses inspection and supervision for activities relating to aquaculture, including inspection and vigilance regarding hygiene and safety of products. 

Article 194 addresses the quality of fishery products.

Chapter IV of the Act, articles 200 – 203 address aquaculture control including the necessary compliance with all applicable regulations / conditions, especially those of hygiene and sanitation in the unpacking, growth, transport, processing and packaging of aquaculture products. 
Regulations relating to molluscan shellfish safety are found in Decree / regulation No. 40/06 of 30 June 2006 - Hygiene and sanitary control of fish and aquaculture products:

· Biotoxins: Definition 44 provides a definition for PSP

· article 14: functions of CA  include supervision of infrastructure of production centers

· chapter 3, article 15 addresses living bivalves

· article 20 requires control over the special need of bivalves regarding sanitation and toxicity in terms of article 194 of the Aquatic Biological Resources Act.  

· Annex 2 contains general hygiene standards, for products on board and from ships

Another regulation dedicated to bivalve shellfish is presently in preparation (using the model program of BCLME final report EV/HAB/02/01-3) 

General regulations which include quality assurance or food safety issues

1.  Licensing of fisheries, including aquaculture - 3 May 05, No. 14/05

2.  Licensing, including environmental conditions and requirements for aquaculture - 6 June 05, No 39/05, Chapter.5.  Article. 32 provides for precautionary measures in cases of infected specimens
3.  General regulations on fish, 13 June 05, Decreto No. 14/05, requires a 2-year   strategic plan
4.  Regulations for inspection of fisheries, Decreto No. 43/05, 30 June 05: Two kinds of inspection are required: scientific and customs (export). 

5. Peoples’ safety: No. 22 / 06 (shellfish safety)
2.2.5.2 Team commentary, observations and recommendations

The recent legislation reflects the concern by the Angolan government regarding the special food safety issues associated with molluscan bivalves.  The active measures outlined in the new legislation however require consolidation into a specific set of regulations whereby procedures for checking the safety of this product are outlined. Despite the present lack of monitoring in Angola, legislation for a molluscan shellfish sanitation program should reflect the Ministry of Fisheries’ responsibility to ensure that basic standards are outlined that will render the products consumer-safe.

Recommendation: The model shellfish program as presented in the final report of BCLME project EV/HAB/02/01 (Louw et al 2005) should be used as a basis to draft a set of regulations dedicated to molluscan shellfish safety in Angola. Because it would be premature to implement the EU/US-FDA standards outlined in this report in Angola at this stage, the regulations should not attempt to directly enforce such standards but should select basic requirements for consumer-safety. This will provide a standardized regulatory framework which can become more rigorous as considered necessary by the Government.   

3 Summary and Recommendations

When the project team began work on the projects that preceded the current one, there was very limited knowledge or technical capacity for shellfish sanitation in either Namibia or Angola.  The situation has changed dramatically in recent years, particularly in Namibia, where there has been significant progress in phytoplankton monitoring, microbiological sampling and analysis, and laboratory infrastructure.  Staff are informed and engaged in creating a national program, and this energy and enthusiasm is matched by the hopes and expectations of a rapidly expanding shellfish aquaculture industry.  A critical need is for the immediate development of a biotoxin laboratory capable of performing three major groups of HAB toxin analyses with a rapid turnaround.  Discussions with the Competent Authority (MTI) are encouraging in this regard, and a sense of urgency has been communicated.  Industry representatives are expecting this laboratory to be operational by March 31, 2007 but to accomplish this, numerous actions must be taken as outlined above.  Even with this development effort, there are still many steps needed for full approval of Namibian shellfish products by the EU and the U.S.  One must be realistic in this regard, as full approval will require at least a year and probably several once the necessary laboratory and monitoring capabilities are established and are operational in Namibia.  

There has also been progress in Angola, but the overall objectives and priorities are quite different at the national level. Aquaculture development is modest, and is intended primarily for domestic consumption. Wild shellfish harvesting is limited in scale as well.  Laboratory personnel are occupied with numerous projects, and progress towards a shellfish sanitation program has been correspondingly slow.  Laboratory capacity is impressive at the instrumentation level, with modern laboratories and equipment, but these have not yet been devoted to routine shellfish microbiological and biotoxin analysis.  Training programs for toxin analysis are anticipated, and this should improve analytical progress.  It is also likely that the development of a fully functional shellfish sanitation program in Namibia will ultimately benefit Angola, much as the South African program guided Namibia. 

This project was scheduled to be completed by March 31, 2007, but given the pace of implementation and the expected timing of key laboratory development efforts, the next team site visit should be in approximately six months.  At that time, progress should be measurable, and a realistic assessment of future needs and prospects should be possible.  

A follow-up visit by the team is tentatively scheduled for late May, 2007.  Pending approval from leadership at BCLME, this visit will allow for the team to assess progress in all elements being implemented in Namibia and a final report will be completed by June 30, 2007.   Angolan representation at this meeting will also allow for an assessment of progress in Angola.  This time frame allows for further staff development for Namibian MFMR staff members at the HAB Tech workshop in New Zealand in March, 2007.  

Recommendations:

The recommendations of the project team are summarized below, organized by country.  They are not in any priority order.

Namibia

· Shoreline surveys should be conducted in the vicinity of all shellfish growing areas as soon as possible; with samples of potential pollution sources collected for analysis of fecal coliform bacteria. Data from the shoreline survey should be entered into a GIS system.

· Team recommendation:  Analyze available data for phytoplankton and biotoxins and determine whether fortnightly sampling is appropriate. This needs to be documented.

· Alter phytoplankton sampling to reflect the entire water column.

· Phytoplankton samples should not be taken between shellfish lines, as the shellfish will influence the species composition and abundance.

· Recommendation:  Given the status of the shellfish aquaculture industry in Namibia, it is critical that a decision on the location of the biotoxin laboratory and the relevant Ministry responsibilities be made soon and that this testing capability be established rapidly. The team recommends that the MTI representative explore these issues directly with the Minister of MTI and report the progress of these discussions to the project leaders by February 15, 2007.  It is essential that all of the steps needed to staff, train, and equip this laboratory be initiated by the MTI immediately.   MFMR staff are encouraged to support the MTI in these endeavors, and to provide necessary data and analysis as required.  
· Relevant regulatory authorities and industry personnel, in partnership, should fully familiarize themselves with the EU and US shellfish sanitation program requirements. An action plan should be developed and implemented to address deficiencies in existing regulations and to identify the timing and sequence of activities to ensure compliance. The action plan should include defined roles and responsibilities for action and agreed time lines for implementation of such actions. 

· Given the expense and difficulty of the only approved HPLC method for PSP toxins, and the lack of any officially approved chemical assay for lipophillic toxins, the team recommends that bioassay testing should be utilized for PSP and lipophillic toxin groups, with HPLC to be used for ASP toxins. 

· In the Walvis Bay AquaPark area, as presently configured, two sample sites, each representative of half of the growing area, would be sufficient to meet EU and US requirements.  This level of sampling would be required for each species grown. 

· There should not be a policy at Government level to prohibit the use of mouse bioassays for biotoxin testing in Namibia.

· Some portion of aquaculture lease fees should be applied for shellfish industry development purposes.  A levy system similar to that used in the fishing industry should also be explored as a means to subsidize the costs of  the sanitation program.  

· The designation of the Competent Authority for bivalve molluscs should be discussed at the Ministerial level. In many other countries, it is the food or marine authority that is designated the Competent Authority for shellfish sanitation issues.  

· Promotional materials should be developed to assist in raising awareness of the Namibian shellfish industry both nationally and internationally.

· At least one inspector from the Competent Authority should be assigned solely to the inspection of shellfish harvesting, handling and processing facilities.

· HACCP training should be provided for shellfish inspector(s) and industry participants.

· A formal committee, comprising of representatives of the all relevant regulatory authorities and industry representatives, should be established.  This committee would meet on a regular basis to discuss all issues relevant to shellfish sanitation. This committee could be modeled on similar committees in place in New Zealand and Ireland.

Angola

· It is recommended that the experimental design for the follow-up study on bacteriological contaminants in shellfish in Angola be reviewed by members of this project team.
· It is recommended that INIP develop an in-house capability to analyze shellfish samples for biotoxins, and that samples be collected and analyzed from the areas where shellfish are harvested for the marketplace.
· INIP should begin a sampling program of both water and shellfish flesh from the areas known to be harvested for the marketplace.

· INIP should conduct phytoplankton sampling more frequently, particularly in the vicinity of the coastal areas where shellfish are harvested for the marketplace.

· The laboratory management in Angola should develop appropriate protocols and operating procedures and begin to conduct these types of analysis in order to ensure proficiency once the sampling programs are in place.

· INIP should evaluate the Angolan shellfish fishery and begin to regulate the harvest, processing and sale of shellfish products in order to implement sanitary controls and to protect the health of consumers.  One possible approach is to develop a shellfish processing cooperative with adequate processing facilities where appropriate sanitary practices can be implemented.
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Annex I

  Workshop agenda 

MINISTRY OF FISHERIES AND MARINE RESOURCES, 

AUDITORIUM, NATIONAL MARINE INFORMATION AND RESEARCH CENTRE, SWAKOPMUND

16 NOVEMBER 2006

 Workshop

THE MOLLUSCAN SHELLFISH SANITATION PROGRAMME FOR THE NORTHERN BENGUELA REGION: FEEDBACK AND FUTURE PROSPECTS

AGENDA


0830 - 0845

Welcome and Introductions

0845 - 0915  
The issues involved in a shellfish sanitation programme (D. Anderson, P Anderson)

0915 – 0945
Progress with the national shellfish safety programmes (B Currie)
0945 - 1015
Expectations from Industry of a shellfish sanitation programme (Industry representative)
1015 - 1045 
Roles and responsibilities of regulatory authorities for certification by the Competent Authority (R. Kaakunga)
1045 – 1115

Tea break
1145 – 1215
Sampling needs: frequencies, analyses, reporting (T. McMahon, M. Fernandez, D. Louw)
1215 – 1245
Costing of testing, inspection and certification (P. Anderson, M. Fernandez, T. McMahon)

1300 – 1400
Lunch: a light lunch will be provided in the Aquarium
1400 – 1500
Expectations of a shellfish producing and processing industry based on HACCP (P. Anderson)
1500 – 1530

Questions and discussion

  



_________________

Background information

This workshop reviews progress to date since monitoring of shellfish sanitation was started two years ago through the preceding BCLME projects.

Monitoring of producing farms has proceeded, with more than two years of continuous records that show the shellfish and growing water to be of exceptionally good quality. However there are numerous other aspects which need to be addressed, as well as methodology and frequency of monitoring, before products may be certified for such markets as the EU or US.

It is hoped that interaction between international experts (who are directly involved in enforcing regulatory requirements in important export markets such as the European Union and the United States) with local officials and shellfish producers, will keep up the impetus to establish competence for certifying our products.  As certifying products for international export is industry-driven, this workshop is an opportunity for industry to be fully informed within the Namibian context, as to how that goal can be reached as quickly as possible. This type of interactive exercise involving team members and stakeholders is the best means to balance and integrate competing methods, strategies, and approaches with the resources and capabilities of the government agencies that will be responsible
Annex II

Procedure: current Namibian Shellfish Sanitation and Biotoxin Monitoring Program 

The Ministry of Fisheries and Marine Resources (MFMR) presently runs the Shellfish Sanitation Program for Namibian Aquaculture.  This program includes nine Mariculture farms situated along the central coast  and at Lüderitz. Five additional points are also sampled as possible future farm sites.

Sites currently sampled:
Walvis Bay Farms

Walvis Bay Salt Refineries

Walvis Bay Mariculture Products

Namibian Aquaculture

Beira Aquaculture

Joe’s Oysters

Swakopmund Farms

Richwater Oyster Company

Namibia Oyster Company

Lüderitz Farms

Lüderitz Abalone

Lüderitz Mariculture

Additional sampling sites

Henties Bay site 1

Henties Bay site 2

Henties Bay site 3

Mile 17

Mile 4

Langstrand

Guns

The program comprises:
1. Water quality monitoring – water and/or shellfish samples collected from the growing areas are submitted to SABS (GCS Namibia) for analyses of faecal coliforms (in the near future these analyses will be carried out in the microbiology laboratories at the Ministry of Fisheries and Marine Resources).  Samples are collected on Monday every second week and delivered  to SABS. The Lüderitz samples are immediately transported by air to Walvis Bay (see label Appendix 2), and collected from the Walvis Bay airport by NatMIRC personnel  All water samples are collected according to the prescribed sampling protocol (Appendix 1) in sterilised water bottles obtainable from SABS,, clearly labelled with the sampling site and date, and stored on coolpacks in a cooler box during transport.  Water and/or flesh samples must be submitted to the laboratory within 6 hours of sampling. SABS requires notification that samples will arrive and a printed, officially-signed request form must detail the samples being submitted and the tests required.

2. Biotoxin monitoring –. A defined number of shellfish are collected to ensure a weight of 300g (100g per test) of flesh for all three biotoxin tests - PSP, ASP, lipophillic/DSP  (25-30 oysters, 40 clams, 5 Abalone)  Sampling is similar for both ocean- and land- based farms: Using the random sampling technique (Appendix 3) shellfish are collected into a clean plastic bag from the designated area. Labeling is according to the prescribed CSIR sample analyses request form with the farm name replaced by an assigned code number (Appendix 4).  By order of the Permanent Secretary only the Chief Fisheries Biologist  is allowed to sign the sample request forms, therefore signed copies of these forms are prepared before the sampling day.  The sample analyses request form is sealed in a separate plastic bag inside the shellfish sample bag.  The shellfish samples are packed on ice in a styrofoam cooler box (provided by industry) and sealed off with brown tape.  The box is addressed to the CSIR laboratory (Appendix 5). As the package will be couriered internationally the package must be accompanied by an invoice for the courier company (signed by Chief Fisheries Biologist) prepared in advance (Appendix 6).  The invoice must be handed to the courier company with the package.  Copies of the signed sample analysis request forms and invoices are kept on file. If shellfish cannot be couriered to the CSIR laboratories on the same day as collection, the samples are frozen and couriered in a frozen state as soon as possible

3.  Phytoplankton samples – One qualitative net sea water sample and one quantitative seawater sample in a 200ml bottle are collected from each sampling point for phytoplankton species identification and biomass. The quantitative sea water sample is fixed immediately after sampling with buffered formaldehyde. The concentrated (qualitative) net sample is kept alive and inspected under the light microscope according to the prescribed protocol (Appendix 7). A diversity list is compiled on the day the samples were collected and submitted to the staff members in charge.  If the analyst observes organisms from the Harmful Algal Bloom (HAB) group namely, Alexandrium spp., Dinophysis spp., Pseudo-nitszchia spp. or high number of any phytoplankton species which he or she cannot identify, the analyst must immediately provide the Chief Fisheries Biologist (or appropriate staff members in charge) with the information. Such farm will receive priority for the quantitative analysis. The main objective of the phytoplankton identification exercise is to identify risk of toxicity associated with potentially dangerous HAB species.  However all species that the analyst can identify must be recorded.  Phytoplankton identification is carried out according to the prescribed protocol (Appendix 8).  

4. Data collection - All data must be recorded on hard paper copies (Appendix 9) and entered into the mariculture database (in-house training on the database is continuous).  Each analyst is responsible for maintaining the sampling files and updating files after each sampling.  He/she is responsible for entering all results of the analyses from SABS, CSIR and the phytoplankton laboratory into the mariculture database. He/she is also responsible for ensuring that the data entered into the database has been double-checked and signed off. 

5. Reports of the monitoring data are compiled in Swakopmund and issued to the farmers as soon as results from each sampling are available. Copies of the reports must be faxed to the farms and MTI as available, with the original signed report sent by mail to the farmer. MFMR must keep copies of all reports on file.  Summary reports are sent to head offices of MFMR and MTI. 

6. A monthly monitoring summary report is made for MFMR Management.  Copies  are  available on the NatMIRC public drive and made available to Lüderitz.

7. General sampling rules and pre-sampling arrangements are outlined in Appendix 10, and contact persons are listed in Appendix 11.
Annex III

Results: Microbiology

Samples have been collected for fecal coliform analysis from farm growing areas since 2004, with sites added as new farms established. Both water and shellfish flesh samples have been analyzed in order to take into account possible contamination of both growing water and flesh :: 

· Samples collected between 01/07/2006 and 14/0720/06 were oyster samples analyzed for total coliforms.

· Samples collected between 28/07/2004 and 04/07/2005 were oyster samples and analyzed for fecal coliform.

· Samples collected between 05/07/2005 and 10/10/2005 were seawater samples analyzed for fecal coliform.

· Between 07/11/2005 and 30/10/2006 seawater and oyster samples were alternately collected each sampling date.

Richwater Oysters Company grows their oysters in the first intake ponds of the Salt Works in Swakopmund. Samples have been collected for the period 25/03/2004 to 30/10/2006 from Richwater Oyster Company growing area. All results have been reported as “Not Detected” except for two samples, namely a seawater sample collected on the 30/10/2006, which was reported as 9.2 fecal coliform/100ml, and an oyster sample collected on the 13/07/2004, which was reported as 15.0 total coliform/g.

Namibia Oysters farm is located north of Swakopmund and the oysters are grown in ponds on land.  This farm is fairly new..  Results for seawater samples between 01/08/2006 and 30/10/2006 collected directly from the growing ponds reported “Not Detected”.  

Beira Aquaculture is located in the Aquapark in Walvis Bay and uses the Spanish raft system for growing oysters and conditioning of harvested clams.  Seawater samples and oyster samples have been collected between 2004/03/07 and 30/10/06 and clam samples have been collected between 28/06/2006 and 19/10/2006. All samples were reported as “Not Detected” except for the seawater sample collected on the 14/07/2004, which was analysed for total coliforms and had a result of 5.0 total coliforms/ 100ml. All the results of the clam samples have been reported as “Not detected”. 

Namibia Aquaculture is located in the Aquapark in Walvis Bay. Seawater samples and oyster samples have been collected in the period between 201/07/2004 and 30/10/06 and all results have been reported as “Not Detected” except for the samples collected on the 01/07/04 and 14/07/04, which were reported as 90.0 total coliforms/g and 10.0 Total coliforms/g respectively.

Walvis Bay Mariculture is based at Pelican point and the oysters are grown in the inter–tidal zone.   Results from the microbiological sampling have been reported as “Not detected” except for one seawater sample which was reported to have 4.0 fecal coliforms/100ml. 

Walvis Bay Salt Refiners oyster farm is based is in the intake ponds of the Walvis Bay Salt Refiners. All results for the samples taken from the growing area between 17/03/04 and 30/10/06 have been reported as “Not Detected” except for two seawater samples which were reported to be 1100 fecal coliforms/100ml (06/02/06) and 9.0 fecal coliforms/100ml (30/10/06).  This high fecal score is unexplained and is the only case in all of the monitoring with a significantly high score.

Lüderitz Abalone is a land based abalone farm and microbiological samples have been collected between 08/11/06 and 30/11/06.  Samples are collected directly from the growing tanks.  Only seawater samples are collected from this growing area.  All results from the growing area have been reported as “Not Detected” except for two water samples collected on the 07/08.06 (15.0 fecal coliforms/100ml) and 30/10/06 (4.0 fecal coliforms/100g). 

Lüderitz Mariculture is an oyster farm using the raft system and is located in the Lagoon at Luderitz.  Microbiological sample data is available for the period 08/11/06 and 30/10/06. All results have been reported as “Not detected” except for the oyster sample collected on the 02/10/06 which was reported as 2.0 fecal coliform/g.

Henties Bay is not a farming site but it is being included in the microbiological monitoring program as it is envisaged as a future aquaculture site.  Thee different areas are being sampled in Henties Bay, one at the southern boundary (potential aquaculture site), one in the middle of the town near the beach and one at the northern border of the town. Usually seawater samples are collected but in cases where shoreline mussels can be accessed, they are collected.  All results from the three different sites have been reported as “Not detected”.

Annex IV 

Results: Phytoplankton monitoring

Toxic species according to the IOC phytoplankton list to date found in the Namibian waters are:: Alexandrium catenella ( to be confirmed), Dinophysis acuminata, Dinophysis acuta, Dinophysis fortii, Dinophysis rotundata, Pseudo-nitzschia australis, Pseudo-nitzschia pungens and Lingulodinium polyedrum. Of these species only Dinophysis acuminata, Dinophysis acuta, Dinophysis fortii and Pseudo-nitzschia spp.have been found at the mariculture farms. Figure 1 a, b and c shows counts of Dinophysis spp. at three different farms along the Namibian coastline. These three farms show almost the same trend in species present but differ in abundance. Figure 1a (a farm using ponds for cultivation of oysters) shows high counts in December 2005; however no positive DSP-test on the oyster sample resulted from this farm nor the other open sea farms during the same period.. Data presented in figure 1b and 1c show positive DSP results. Figure 1c shows no relationship exists between phytoplankton and toxicity, whereas figure 1b indicates a possible relationship. 

Figure 2 is an example of one of the farms on which the highest counts of Pseudo-ntzschia spp. were found. No positive ASP results were received from oyster samples from this farm.  
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Figure 1: Dinophysis spp and positive DSP tests (red) found on three different farms (a, b & c) in Namibia
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Figure 2: Pseudo-nitzschia spp. counts a mariculture farm  on the Namibian central coast 
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Results: Biotoxin monitoring

PSP
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PSP exceeding the regulatory limit has not been found in any shellfish during the monitored period (2003 to present). However PSP below regulatory levels has been recorded in oyster samples from two farms on isolated occasions, and abalone from Lüderitz registered PSP below regulatory limits on several samplings ( figure 3). The vector for PSP toxins in abalone remains unknown. 


Figure 3:  Levels of PSP toxins (mouse bioassay, CSIR) in abalone during the period 



March 2004 to November 2006.  Note that the regulatory threshold for PSP toxins is 
80 µg STX equiv. per 100 grams of shellfish meat.
DSP

To date four farms have had isolated positive tests for DSP toxins in oysters in 2005 (Table 1).  The phytoplankton water column profiles of each farm at the time showed the presence of Dinophysis spp, at only very low concentrations.  Follow-up samples tested negative in each case, thus none of the farms where kept closed. 

Table 1:  Positive DSP toxins 

	Date, locality
	Medium
	Results

	11 February 2005, Walvis Bay
	Oysters
	Positive

	29 March 2005, Walvis Bay
	Oysters
	Positive

	29 March 2005, Walvis Bay
	Oysters
	Positive

	30 August 2005, Walvis Bay
	Clams 
	Positive

	 
	 
	 


ASP

None of the mariculture farms has tested positive for domoic acid even though potentially toxic Pseudo-nitzschia spp. are found in our waters (see figure 2b) in high counts.

appendices

Appendix 1

Sampling protocol for microbiological samples:

Section 1:  Water samples

Water samples must be collected in clean sterilized 500ml bottles.  (Currently bottles are supplied by SABS).  Wash hands thoroughly before commencing sampling. For shore samples move into seawater to a depth of at least ½ m.  Lower unopened sampling bottle into the seawater to elbow depth.  Using other hand unscrew the bottle and allow the bottle to fill up while progressively moving bottle to the surface as air bubbles out.  This will allow the sampler to collect a representative sample from the growing water column.  Close bottle immediately after breaking the surface; ensure that it is filled up to the shoulder (diagram 1).

Diagram one:


Seal bottle tightly, and mark with:

· Site name

· Sampling date

Store the bottle immediately in a coolbox on cooler packs for transport, taking care to keep it dark and cooled (not frozen).  Arrange transport of sample immediately after sampling, as microbiological samples may not be kept for longer than 6 hours before being submitted to the analytical laboratory.

Section 2: Shellfish samples

Shellfish samples must be collected in clean plastic bags.  Collect market-size shellfish in the following numbers:

Oysters: 10 

Mussels: 25

Scallops: 15

Clams: 25

Abalone: 3

Wash hands before beginning sampling at site.  Collect shellfish from growing area using a random sampling method (Appendix 3).  Clean shellfish shell (if excessively dirty) in seawater or request shellfish shell to be sprayed clean (on site with clean seawater).  Package in the sampling bag, seal off and mark each sampling bag with the: 
· Site name

· Sampling date

Place sample in a cooler box on ice immediately after sampling and keep cooled during transport.

Water samplers that enable sterile collection of seawater samples should be used if  available to collect seawater samples from the vessel or in ponds, using a 500ml sampling bottle that fits into the sampler.  The sampler should automatically seal off after sample collection.  Sample bottles should be labelled with: 

· Site name

· Sampling date

Bottles must be immediately stored on ice packs in a cooler box and transported to the laboratory within 6 hours after collection.

A printed, signed sample request form must be provided to the laboratory with the samples.
Appendix 2

Address label for air-freighted Lüderitz samples to SABS microbiology laboratory (GCS Namibia - an affiliate of the SABS)

Samples for testing 

No commercial value

Att:  Microbiologist-in-charge Justine Tjimune

GCS Namibia

(SABS)

220 1st Street 

Tel: 064-216600

Fax:  064-203868

P.O. Box 123

Walvis Bay 

Namibia

From:

Ministry of Fisheries and Marine Resources

Aquaculture

P.O. Box 394

Fisheries Flats

Shark Island

Lüderitz

Namibia

Appendix 3

Random sampling technique

Samples should be collected to represent the overall environmental condition of the sampling site/farm; therefore the sample of shellfish collected from each site must be made up of shellfish collected from different positions selected randomly:  Divide the farm growing-out area into 10 squares and make up the number of shellfish required by sampling randomly from the 10 squares.  Place all shellfish collected into one sample-bag.

In cases where multiple farms are classified under one sampling site, an equal fraction of the final sample amount must be collected from each of the farms.  All shellfish for one sample must be placed in one bag and labeled as specified by the protocol for that sample type.

Appendix 4

Sample analyses request form of CSIR
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Biochemtek
SAMPLE ANALYSIS REQUEST FORM

ATT: …Yoliswa Kula……………………………..
DATE:  
FROM

	COMPANY:  …(Farm code number)
 (To whom results and account goes)

CONTACT PERSON:        Mrs. Bronwen Currie
TEL. 09 264 64 4101139                            FAX:  09 264 64 404385…

E-MAIL:  bcurrie@mfmr.gov.na
ADDRESS: (Postal):     NatMIRC,  P.O. Box 912,  Swakopmund,   Namibia

………………………………………………………………………………………………………



	SAMPLE DESCRIPTION:  “Fresh oyster/other shellfish on ice”

Date


	COMMENTS:
The code  “Farm   xx     ” denotes the company responsible for payment of the analysis.


Please tick off  (() analyses required on sample(s) submitted.

	PSP
	(

	DSP
	(

	ASP
	(

	Pesticides
	

	Heavy metals

As

Hg

Cd

Pb

Cu
	

	Other (specify)
	


Sample(s) submitted by:

Name in print:  Mrs B. Currie  (Chief Fisheries Biologist)   Signature ………………………………… 

The company denoted by the code Farm    xxx        is liable for payment of this sample.
Appendix 5
Address label to the CSIR in Cape Town for couriered biotoxin samples

Samples for testing 

No commercial value

CSIR FOOD,

BIOLOGICAL AND CHEMICAL TECHNOLOGIES

BUSINESS UNIT

Chemical Analytical Services

15 Lower Hope Street, Rosebank, Cape Town, 7700

From:

Ministry of Fisheries and Marine Resources

Aquaculture

P.O. Box 912

Strand Street

Swakopmund

Namibia

Appendix 6

Invoice for courier company to accompany the biotoxin samples to the CSIR
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REPUBLIC OF NAMIBIA

MINISTRY OF FISHERIES AND MARINE RESOURCES

DIRECTORATE OF AQUACULTURE

DIVISION OF DISEASES AND QUALITY CONTROL

INVOICE No. AQ [insert sample number]/[insert month]/[insert year]

Date:   

Inquiries: B. Currie

Tel
   : (064) 4101000

                  Natmirc, Strand Street

                 Swakopmund, Namibia

Customer








Name: 

Yoliswa Kula 

Address:
15 Lower Hope Street

Rosebank

City:

Cape Town, RSA

	Qty
	Description
	Unit Price (N$)
	Total

	1 Box
	Oysters, Abalone and clams on ice

NB: Samples for testing. No commercial value. Not for resale, value for customs only.


	50.00
	350.00




Sender’s name:  

Signature…………………..Date……..…………

Rank

: Chief Fisheries Biologist

Appendix 7

Phytoplankton sampling protocol

Section 1: Collection and treatment of the concentrated net sample 

Initiate sampling by rinsing the phytoplankton bottle 3 times in the seawater at the sampling site. A 10 m net is used to collect the concentrated sample.  The net must be rinsed before each sample is collected.  Rinsing is done by opening the valve, putting the net in not less than ½ m deep water and dragging the net while walking in horizontal lines. Close the nets valve and put the net back into the water.

Two sampling procedures are used:

(a) In shallow water the net is dragged behind the sampler for approximately 10 meters while walking slowly to not disturb the sediment.  

(b) In deep water stations (up to 10meters depth) the net is lowered to close to the bottom and pulled up to the surface. 

Lift the net out of the water and allow the water to drain out of the net (NB keep the valve closed as the water is being filtered out, whilst the phytoplankton are being concentrated in the water contained in the plastic part of the net).  Then proceed to fill up the sampling bottle to the shoulder (not to the neck of the bottle). Seal bottle tightly, and mark with:

· Site name

· Sampling date

· Sampler name  

· Mark as “NET” or “CONC.” sample

Store the bottle in a cooler box, or alternate cool dark container, during transport. .

Diagram 2:


Section 2:  Collection and treatment of the bottle seawater sample

Initiate sampling by rinsing the phytoplankton bottle 3 times in the seawater at the sampling site.  

Two sampling procedures are used:

(a) Fill one liter bottle with seawater at shallow water farms by lowering arm to the elbow into the seawater and moving bottle slowly upwards. 

(b) For deep seawater farms use a PVC pipe. Add a five kilogram weight to the one end of the pipe, taking the depth in consideration, and lower into the water column. When the weighted end reaches the desired depth put stopper the open surface end of the pipe. Take the pipe out of the water and pour water sample into a bucket for a composite sample. 

 Pour 100 milliliters into sample bottle (200ml). Filter the rest through a 10mm filter  to  approximately 10ml. Take the filter off and add filter and water to the 100ml sample. Add buffered formaldehyde to the sample. Seal bottle tightly, and mark with:

· Site name

· Sampling date

· Sampler name  

· If composite “COMP.”
Store the bottle in a cooler-box, or alternate cool dark container, during transport, 
Section 4: Fixation of samples 

 40% Formaldehyde solution (formalin) is routinely used to preserve the samples. 

This is carried out either at the collection site or if not possible, upon arrival at the office/laboratory. Preserve the bottle samples by adding 2ml of formalin. Following inspection of the live (unpreserved) net (concentrated) sample it can be preserved with 4ml formalin. 

Appendix 8

Phytoplankton identification 

Section one:  Analyses of the concentrated net sample
The concentrated net sample is viewed as soon as possible after collection, under a transmitted light microscope.  Gently tilt bottle to mix phytoplankton in the sample.  Use a clean Pasteur pipette to suck up a volume of the sample, and place about 2-3 drops on a slide and cover with cover slip.  View slide under the light microscope and record all species observed.  If there is an unusually high number of one species, enter this as comment next to that species name.  If any potentially toxic HAB species are observed enter the name and estimated numbers on the sheet under the HAB species.  Record the results in the phytoplankton species diversity sheet.  Should potentially toxic HAB species be observed, prioritize the matching quantitative samples.
Current HABs species list: 

Alexandrium catenella

Dinophysis acuminata

Dinophysis acuta

Dinophysis fortii

Dinophysis rotundata

Lingulodinium polyhedrum.

Pseudo-nitzschia spp.

Section Two: Analyses of the bottle sample

· The preserved bottle sample must be prepared by first settling 50ml of the sample in the settling chamber for 24 hours according to the Utermöhl technique.  After 24 hours the sample may be viewed under the inverted Zeiss Axiovert microscope using the 20X objective.  For identification the 40X objective can be used.   

· Count the entire slide and identify the species present. Record the species name and the numbers present in the phytoplankton species identification sheet.
 Assign those you cannot identify to: 

· Unidentified phytoplankton, 

· Unidentified dinoflagellates,

· Unidentified diatoms, 

· Unidentified cyst, 

· Unidentified flagellates or 

· Unidentified cyanobacteria.

· Unidentified zooplankton

Fill out all other relevant details requested on the sheet.  

Appendix 9

General sampling rules and guidelines

· Ensure that the cooler-box and ice bricks are washed, dried and appropriately stored before and after each sampling to prevent contamination of samples.

· Take spare bags and bottles along in case of the need to resample.

· Have all relevant signed copies of sampling documentation and request forms prepared before sampling day. These include:

· CSIR  - Sample analyses request form  (appendix 4)

· Invoice for transport of shellfish over the border (appendix 6)

· SABS – Sample analyses request form 
· Address labels of CSIR (appendix 5)

· Address labels of SABS (appendix 2)

· Make copies of all sampling documentation and analyses request forms before sampling and file in designated files.

· Book a vehicle and vessel ahead of time

· Freeze cooler blocks the day before sampling.

· Prepare sampling gear and safety equipment the day prior to sampling. Sampling equipment includes:

· Cooler box

· Ice bricks

· Marker pens

· Sampling bags

· Phytoplankton bottles

· Sterile microbiological bottles

· Microbiological water sampler

· Sampling pipe, cork and weight

· Wet suit

· Diving booties

· Tissue paper

· Life Jacket (if sampling from a boat)

Appendix 10
Contact information

	Name
	Designation
	Telephone number
	E-mail

	Ministry of Fisheries and Marine Resources, Windhoek Head Office

	Ms.N. Mbako
	Permanent Secretary
	061-2053007

Fax: 061-2204566
	nmbako@mfmr.gov.na

	Dr. E. Klingelhoeffer
	Deputy Director, Aquaculture
	061-2053014 fax: 061-246009
	ekkehardkl@mfmr.gov.na

	Ms. U  Tjihuiko
	Principal Fisheries Biologist
	061-2053055
	utjihuiko@mfmr.gov.na

	Ms. R Uises
	Secretary to the Director
	061-2053095
	ruises@mfmr.gov.na

	COMPETENT AUTHORITY Ministry of Trade and Industry

	Mr. A. Ndishishi
	Permanent Secretary
	061-2837332

Fax 061- 220227
	ndishishi@mti.gov.na

	Mr. R.A. Kaakunga
	Deputy Director, Internal Trade
	061- 2837265/7333

cell 0811245484

Fax 061-222576
	kaakunga@mti.gov.na

	Ms. L Halueendo
	Assistant, Internal Trade
	061-2837248
	halueendo@mti.gov.na

	NatMIRC, Swakopmund
	
	Tel 064- 4101000

Fax  064-404385
	

	
	
	
	

	Ms. B. Currie
	Chief Fisheries Biologist 
	064-4101139
	bcurrie@mfmr.gov.na

	Ms. P. Ellitson
	Fisheries Biologist


	064-4101139


	pellitson@mfmr.gov.na

	Ms. C. Chikwililwa
	Fisheries Biologist


	064-4101140
	cchikwililwa@mfmr.gov.na

	Mr. D. Louw
	Fisheries Biologist
	064-4101158
	dclouw@mfmr.gov.na

	Ms. A-L Mukumangeni
	Fisheries Research Technician
	064-4101140
	amukumangeni@mfmr.gov.na

	Mr. J. Gei-khaub
	Chief Technical Assistant
	064-4101
	jgeikhaub@mfmr.gov.na

	Lüderitz Institute

	Mr. G. Hamutenya 
	Senior Fisheries Research Technician
	063- 202415
	ghamutenya@mfmr.gov.na
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