
1

Annual report for the FAO 
Reference Centre
Bivalve Mollusc Sanitation 2022 — 2023

Title of FAO Reference Centre 
FAO Reference Centre for Bivalve Mollusc Sanitation

Name of the Institution and contact details 
Centre for Environment, Fisheries and Aquaculture Science (Cefas).

Contact  
Mr Justin Avant Justin.avant@cefas.gov.uk

Director of Institute  
Mr Neil Hornby

Head of the FAO Reference Centre  
Dr Rachel Hartnell Rachel.hartnell@cefas.gov.uk

Name, title and function of reporting officer 
Dr James Lowther James.lowther@cefas.gov.uk

Reporting period  
January 2022 – March 2023

Date of reporting  
June 2023

mailto:Justin.avant@cefas.gov.uk
mailto:Rachel.hartnell@cefas.co.uk


2

1. Introduction
The Centre for Environment, Fisheries and Aquaculture Science (Cefas) is designated 
as the FAO Reference Centre for Bivalve Mollusc Sanitation. The Reference Centre’s 
mandate is to contribute to the implementation of FAO’s scientific, technical, and 
economic programme priorities and to provide specific, independent technical/
scientific advice aimed at strengthening capacities in countries and regions. This 
designation is made under an agreement between FAO and the United Kingdom’s 
Department of Environment, Food and Rural Affairs (Defra). This fourth annual 
report describes the technical and scientific activities delivered via the Reference 
Centre to support the FAO Department of Fisheries and Aquaculture, and the 
associated costs for the period January 2022 – March 2023. Financial support for 
operation of the Reference Centre was afforded by Defra and the United Kingdom’s 
Food Standards Agency (FSA). Details of finances are provided in Annex I.

2. Areas of Collaboration
The work programme of the FAO Reference Centre for Bivalve Mollusc 
Sanitation for the period covered in this report was submitted in 
December 2021 [https://www.cefas.co.uk/faobivalves/]. 

Main areas of collaboration for 2022-23 were:

• To provide support for the development and maintenance of FAO 
resources and eLearning material on bivalve mollusc sanitation.

• To provide guidance on relevant laboratory protocols, accreditation, and 
use of methods for bivalve mollusc testing to FAO Member Countries. 

• To prepare and deliver a workshop in Senegal on bivalve mollusc sanitation.

• To plan, organize and distribute a second PT scheme (after 
the pilot scheme in 2021) for Member Countries.

• To undertake additional activities, within scope, supporting 
FAO mandate in Member Countries.

• On request, support for FAO Member Countries on topics related to 
contamination of bivalve molluscs with harmful algal biotoxins.

https://www.cefas.co.uk/faobivalves/
http://www.cefas.co.uk/faobivalves/
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2.1 Provision of support for the development and maintenance of FAO 
eLearning material and resources on bivalve mollusc sanitation.

The FAO/WHO Technical Guidance for the Development of the Growing Area Aspects 
of Bivalve Mollusc Sanitation Programmes1 was first published in 2018, shortly before 
the original designation of the FAO Reference Centre in 2019. Since then the Reference 
Centre has been assisting the FAO eLearning academy to develop open access online 
training based upon the technical guidance. Modules 1 and 2 (covering growing area 
risks, assessments and review) have been published so far and have proven valuable 
resources for a range of stakeholders as well as useful pre-workshop familiarisation 
material for attendees at training events. In the period covered by this report, work has 
continued on the third and final module in the series which focuses on growing area 
classification, monitoring and management, and will be published in two parts. In 2021 
following requests received from stakeholders to enhance provision on microbiological 
method implementation, it was agreed to include additional detailed eLearning on key 
microbiological methods required to generate the data which are used to inform growing 
area management – technical details which were not included in the original guidance but 
are included in the Codex Alimentarius Standard for Live and Raw Bivalve Molluscs (CXS 
292-2008). This additional material was generated for application and quality assurance of 
methods for faecal indicator organisms. This has been submitted to the eLearning team 
for further development. All other technical developmental work has been completed and 
will be subject to final technical review by the Reference Centre team prior to publication. 
Module three covers ‘Classification, Monitoring and Growing Area Management’ and 
will be split into two parts, comprising of 8 lessons in total, ranging from between 
20 – 70 minutes duration. This module covers growing area monitoring (chapter 4), 
classification (chapter 5) and growing area management (chapter 6) of the Technical 
Guidance for the Development of the Growing Area Aspects of Bivalve Mollusc Sanitation 
Programmes. The desired learning outcome for module 3 are set out in Figure 2.

Figure 1. Development of additional eLearning material to cover microbiological methods for bivalve molluscs

1  FAO and WHO (2018) Technical guidance for the development of the growing area aspects of Bivalve Mollusc 
Sanitation Programmes. Food Safety and Quality Series No. 5 Rome, 292 pp Licence: CC BY-NC-SA 3.0 IGO.  
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The Reference Centre agreed additional staged funding to enable the translation of eLearning into French 
and Spanish languages; to date French versions of modules 1 and 2 have been completed  
 
 [Cours: Contrôle sanitaire des mollusques bivalves: profil de  
 risques des zones de production conchylicole (fao.org)] 

 [Cours: Contrôle sanitaire des mollusques bivalves: évaluation  
 et examen des zones de production conchylicole (fao.org)]  

2.2 Provision of advice and guidance on protocols, accreditation, and 
use of methods and approaches for bivalve mollusc production.

2.2.1 Laboratory protocols and guidance available from the Reference 
Centre (accredited ISO/IEC 17025 and non-accredited)

During 2022-23 the Reference Centre has continued to make a comprehensive series of laboratory 
protocols for analysis of bivalve molluscs and associated guidance documents available on its website 

 Protocols and Technical Guidance - Cefas (Centre for Environment,  
 Fisheries and Aquaculture Science). These are listed in Figure 2.

Figure 2. Protocols and technical guidance made available via the Reference Centre website

1. Determination of faecal coliform bacteria in seawater using most probable number 
technique (based on the US FDA BAM chapter 4)

2. Enumeration of Escherichia coli in bivalve shellfish using the most probable number 
technique (based on ISO 16649-3) *

3. Detection of potentially pathogenic Vibrio spp. in bivalve shellfish
4. Detection of Salmonella spp. in bivalve molluscs (based on ISO 6579-1) *
5. Quantitative detection of norovirus and hepatitis A virus in bivalve molluscan shellfish  

(using ISO 15216-1) *
6. Enumeration of FRNA phage in bivalve shellfish
7. Guidance on the derivation of MPN results for official control testing of bivalve molluscs
8. Guidance for determining uncertainty of measurement for the enumeration of E. coli  

in bivalve molluscs by ISO 16649-3
9. Guidance on the use of proprietary Salmonella detection kits for detection and 

identification of Salmonella spp. in bivalve molluscs
10. Guidance providing supplementary data on the performance of vvHA real-time PCR 

assays for the detection of Vibrio vulnificus

11. Guidance for the determination of limits of detection and quantification for 
determination of viruses in bivalve shellfish

12. Example datasets for determination of limits of detection and quantification for 
determination of viruses in bivalve shellfish

13. Calculation spreadsheet for quantification of viruses in bivalve shellfish  
using ISO 15216-1

14. Guidance for best practice for norovirus testing in shellfish 
*indicate method accredited to ISO IEC 17025

Protocols and Technical 
Guidance

EXCELLENCE PAGE

FIND OUT MORE

https://elearning.fao.org/course/view.php?lang=fr&id=913
https://elearning.fao.org/course/view.php?lang=fr&id=913
https://elearning.fao.org/course/view.php?lang=fr&id=971
https://elearning.fao.org/course/view.php?lang=fr&id=971
https://www.cefas.co.uk/icoe/seafood-safety/designations/fao-reference-centre/protocols-and-guidance/
https://elearning.fao.org/course/view.php?lang=fr&id=913
https://elearning.fao.org/course/view.php?lang=fr&id=971
https://www.cefas.co.uk/icoe/seafood-safety/designations/fao-reference-centre/protocols-and-guidance/
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2.2.2 Method standardisation, and provision of ad hoc scientific and technical advice

Personnel at the Reference Centre led or contributed to activities supporting method 
development, validation, and standardisation with relevance to bivalve molluscs, and provided 
technical and scientific advice to national bodies in 2022-23. In brief this included:

• Provision of leadership and representation for the ISO/TC34/SC9/W27 (Vibrios), developing 
methods (quantitative and qualitative) for determination of human pathogenic Vibrio spp. 
(V. parahaemolyticus, V. vulnificus and V. cholerae) in seafoods including bivalve molluscs. 

• Provision of representation on CEN/TC463/WG1 (standardisation 
of molecular methods for food microbiology)

• Provision of representation on ISO/TC34/SC9/WG3 (validation of food microbiology methods)

• Advice to the Department of Forestry, Fisheries and the Environment (Competent Authority), South 
Africa, on appropriate conditions and confirmatory testing for depuration of bivalve molluscs.

• Advice and practical training for a representative of the National Public Health Laboratory, 
Malaysia on E. coli and virus testing, and organisation of proficiency testing schemes.

• Advice and practical support (provision of materials) to the Institut National des 
Sciences et Technologies de la Mer, Tunisia on methods for testing of norovirus and 
hepatitis A virus in bivalve molluscs, particularly with regard to control materials.

• Advice to bivalve mollusc industry representatives in Senegal on interpretation of E. coli results.

• Advice to the Jamaican Ministry of Fisheries on biotoxin monitoring and 
testing methods for bivalve molluscs and other marine species.

• Advice to the CSIR-National Institute of Oceanography, Goa, 
India on analysis of saxitoxins in bivalve molluscs.

• Support to the United Kingdom Food Standards Agency and Defra on issues 
associated with trade of live bivalve molluscs with the European Union.
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2.3  Prepare and deliver regional training workshops on bivalve mollusc sanitation 

The report on the Latin America and the Caribbean virtual regional workshop on Bivalve Mollusc 
Sanitation (held in November 2021) was published in April 2022;  
 
 Latin America and the Caribbean virtual regional workshop on Bivalve Mollusc Sanitation,  
 November 2021 - Cefas (Centre for Environment, Fisheries and Aquaculture Science). 

Figures 3 & 4. Cefas training support for Department of Fisheries, Bangladesh

The Reference Centre supported a training and familiarisation visit to the Department of Fisheries in 
Bangladesh, partly funded by the UK Ocean Country Partnership Programme, held in Dhaka from 21st-
22nd September 2022, with the aim of increasing expertise within Bangladesh in service of development 
of commercial bivalve mollusc production in the country. This workshop was attended by 25 delegates 
from the Bangladeshi government and official control laboratories and combined classroom learning 
and exercises and practical training in microbiological methods.  
 
 Bangladesh Familiarisation and Training Workshop, September 2022 - Cefas (Centre for  
 Environ ment, Fisheries and Aquaculture Science). 

A series of recommendations were agreed with the Department of Fisheries to aid feasibility studies  
on the development of bivalve mollusc aquaculture in Bangladesh, as a national fisheries and  
aquaculture diversification objective. 
Figures 5 & 6.  Cefas Training workshop with FAO Regional Offices for Africa, West Africa and Senegal

https://www.cefas.co.uk/icoe/seafood-safety/designations/fao-reference-centre/regional-workshops/latin-america-and-the-caribbean-virtual-regional-workshop-on-bivalve-mollusc-sanitation-november-2021/
https://www.cefas.co.uk/icoe/seafood-safety/designations/fao-reference-centre/regional-workshops/latin-america-and-the-caribbean-virtual-regional-workshop-on-bivalve-mollusc-sanitation-november-2021/
https://www.cefas.co.uk/icoe/seafood-safety/designations/fao-reference-centre/regional-workshops/bangladesh-familiarisation-and-training-workshop-september-2022/
https://www.cefas.co.uk/icoe/seafood-safety/designations/fao-reference-centre/regional-workshops/bangladesh-familiarisation-and-training-workshop-september-2022/
https://www.cefas.co.uk/icoe/seafood-safety/designations/fao-reference-centre/regional-workshops/latin-america-and-the-caribbean-virtual-regional-workshop-on-bivalve-mollusc-sanitation-november-2021/
https://www.cefas.co.uk/icoe/seafood-safety/designations/fao-reference-centre/regional-workshops/bangladesh-familiarisation-and-training-workshop-september-2022/
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To support the PPG/STDF/672 (MTF/SEN/079/STF) Senegalese project as identified as a priority in the 
Work Programme for 2022-23, the Reference Centre collaborated with the FAO Regional Offices for 
Africa, West Africa and Senegal to deliver a Training Workshop on Risk Profiling and Sanitation of Bivalve 
Molluscs for stakeholders within Senegal. The Workshop was staged at the Royal Horizon Baobab Hotel, 
Somone, Senegal from 21st-23rd February 2023. Approximately 30 delegates from different elements 
of the Senegalese bivalve mollusc sector (industry representatives, local and national government 
officials) joined experts from the FAO and the Reference Centre for the three-day training programme.

The programme included both presentations from the experts, and training exercises (on identification 
and ranking of hazards, planning growing area assessments and interpretation of classification data), 
carried out by delegates working together in groups. These interactive exercises helped to raise 
awareness of the public health considerations required for further development of the industry and 
increased understanding amongst delegates of management controls. In addition, experts from 
the Reference Centre led the delegates in a physical survey of the shoreline in the Somone lagoon 
adjacent to the workshop venue to assess potential hazards to the bivalve production in the lagoon. 

A full report on the workshop and presentations in French and English can be accessed via the website

  Senegal training workshop on Risk Profiling and Sanitation of Bivalve Molluscs, February 2023 -  
 Cefas (Centre for Environment, Fisheries and Aquaculture Science).

The expected benefit and impact of the workshop was to increase expertise within the bivalve mollusc 
sector in Senegal to facilitate the growth of the sector in a safe and sustainable way. The workshop also 
builds links between the Senegalese stakeholders, the FAO and the Reference Centre to enable devel-
opment of further projects that can support the overall aims of the FAO in Senegal. 
 

2.4 Proficiency testing (PT) for Member Countries

Following a successful pilot proficiency testing scheme (PT 88) for official laboratories of countries 
in Africa and the Asia and Pacific region carried out during 2021, a second PT scheme (PT 93) was 
organised during 2022. The Reference Centre invited official laboratories of all countries that 
had previously attended training workshops for Africa (2019), Asia and Pacific (2021) and Latin 
America and the Caribbean regions (2021) to participate in this distribution. The distribution took 
place in September 2022, and comprised easily transportable, fully characterised laboratory-
constructed materials (Lenticules™) which once reconstituted mimic the bacteriological flora of 
either bivalve mollusc flesh and intravavular fluid (E. coli) or bivalve mollusc growing area waters 
(faecal coliforms). As with the pilot scheme, the aim of this PT was to assist in the establishment of 
approved laboratory methods for the determination of faecal indicators in national laboratories 
where the capability does not yet exist, or where participation in PT will assist laboratories with 
demonstration of the quality of test results and provide valuable material for staff training.

Twenty-one laboratories from 11 different FAO member countries (Argentina, Brazil, Chile, 
Kenya, Angola, South Africa, Mauritius, Bangladesh, Malaysia, Indonesia, the Philippines) were 
included in the distribution. Fourteen participating laboratories returned results of which 
12 analysed Lenticules™ mimicking both E. coli in shellfish and faecal coliforms in water, 1 
analysed for E. coli in shellfish only and 1 analysed for faecal coliforms in water only.

https://www.cefas.co.uk/icoe/seafood-safety/designations/fao-reference-centre/regional-workshops/senegal-training-workshop-on-risk-profiling-and-sanitation-of-bivalve-molluscs-february-2023/
https://www.cefas.co.uk/icoe/seafood-safety/designations/fao-reference-centre/regional-workshops/senegal-training-workshop-on-risk-profiling-and-sanitation-of-bivalve-molluscs-february-2023/
https://www.cefas.co.uk/icoe/seafood-safety/designations/fao-reference-centre/regional-workshops/senegal-training-workshop-on-risk-profiling-and-sanitation-of-bivalve-molluscs-february-2023/
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A separate PT report containing information on participants, samples and performance was produced, 
distributed to participants and published on the Reference Centre website.  
 
 PT Reports - Cefas (Centre for Environment, Fisheries and Aquaculture Science)

Laboratories used a variety of methods of analysis. For E. coli in shellfish the most 
commonly used method was the EU reference method ISO 16649-3, whereas for faecal 
coliforms in seawater the most commonly used method was derived from the Food and 
Drug Administration (FDA) Bacteriological Analytical Manual – BAM Determination of 
faecal coliform bacteria in seawater by the most probable number (MPN) technique.

For E. coli in shellfish, 4 out of 13 laboratories reported all replicate results for all samples within 
satisfactory ranges. For faecal coliforms, no statistical evaluation of quantitative results was 
carried out, however 6 out of 13 laboratories correctly identified the presence or absence of 
faecal coliforms in all replicates for all samples. Overall, these results, indicate some difficulties 
with implementation of the methods required for microbiological analyses supporting 
monitoring and classification of bivalve growing areas (faecal indicators). Furthermore, they 
confirm the wide variety of different methodological approaches used (Table 1). More detailed 
eLearning on methods has been previously identified as a potentially useful addition to online 
technical training (see 2.1) however, it is clear that some laboratories would benefit from 
further support on the use of standardised approaches. Following this latest distribution,  
where appropriate, individual laboratories will be offered troubleshooting advice. 

Microbiological analyses underpin bivalve sanitation programmes, with important public health 
decisions made on the basis of results, thus reliably of laboratory test methods and results is critical. 
It is therefore proposed that the next series of physical training workshops targets selected Official 
Laboratories and focuses on microbiological methods for faecal indicators and the quality of test 
results – this work item has been included in the Reference Centre work programme for 2023/24.

21 14

laboratories received samples laboratories reported results

Proficiency testing for E.coli 

from 11 FAO member countries 

https://www.cefas.co.uk/icoe/seafood-safety/designations/fao-reference-centre/proficiency-testing-and-quality-assurance/pt-reports/
https://www.cefas.co.uk/icoe/seafood-safety/designations/fao-reference-centre/proficiency-testing-and-quality-assurance/pt-reports/
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Method reference – determination of E. coli in bivalve molluscs No. of labs

ISO 16649 - 3 (MPN - 5 tubes, 3 dilutions) (FAO Reference Centre 
Generic protocol) 6

Bacteriological Analytical Manual, Chapter 4: Enumeration of 
Escherichia coli and the Coliform Bacteria 3

MPN – Media used MacConkey Broth Pour Plate Method-Media 
used Tryptone Bile X-Glucuronide (TBX) Medium 1

NCH 3056:2007 1

ISO 7218:2007 1

Simplate 1

Method reference – determination of faecal coliforms in water No. of labs

Determination of faecal coliform bacteria in seawater by the most 
probable number (MPN) technique (Based on Bacteriological 
Analytical Manual – BAM) (FAO Reference Centre Generic Protocol)

4

Standard Methods for the examination of water and wastewater 
23th Edition 2017. 3

ISO 9308-1: 2014 2

Membrane filtration APHA 9222B 1

Membrane filtration; SANS 5221, 4.5:2018 1

MPN-Media used MacConkey Broth. 1

COLILERT-18 1

3.0 Outreach and collaboration activities – 
summary

The reference centre was active in over 25 countries in 2022-23 (Figure 7). Activities 
ranged from provision of eLearning, delivery of training workshops, proficiency 
testing, provision of control materials, distribution of protocols and technical guidance, 
support to FAO Member Country Competent/Responsible Authorities, and research 
collaborations. The Reference Centre website continues as the main repository 
of information and portal for the dissemination of information and guidance. 

Table 1 – Methods used by laboratories in the second pilot PT distribution in 2022
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FAO Near East and North Africa
Tunisia

Outreach, Collaboration and R&D activities of the FAO Reference Centre for Bivalve Mollusc Sanitation 2022/23

Participation in 
training workshops

Proficiency  
testing

In country support 
to Responsible 
Authorities

Provision of protocols, 
reference materials 
and guidance

Research 
collaborations

Access to eLearning, 
website sign posting

Figure 7. Outreach, Collaboration and R&D activities of the FAO Reference Centre for Bivalve Mollusc Sanitation

FAO Latin America and The Caribbean  
Argentina, Brazil, Chile, Peru, and Jamaica

FAO Africa  
Angola, Ghana, Kenya, Mauritius, 
Senegal, South Africa 

FAO Asia and Pacific  
Bangladesh, India, Indonesia, Malaysia, 
The Philippines, Thailand Rest of the world 

Belgium, Canada, France, Ireland, Japan,  
New Zealand, Portugal, Spain 
and The Netherlands
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