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Abstract 
This FAO workshop in Honduras (April 2025) brought together 45 experts from 11 countries 
to address water safety and quality in fisheries. The primary goals were to present findings 
from Microbiological Risk Assessments, compare "fit-for-purpose" vs. "clean water" 
approaches, train participants on using JEMRA decision trees (DTs) for risk assessment, and 
support the development of Codex Alimentarius Commission (CAC) Guidelines. 

Participants emphasized a risk-based, fit-for-purpose approach, highlighting the importance 
of assessing water sources, identifying hazards, and implementing multiple barriers. JEMRA 
decision trees were considered useful for FBOs in evaluating water quality, with 
recommendations for clarity and expanded hazard inclusion. Validation exercises 
demonstrated DT applicability in aquaculture and marine capture scenarios. Country 
representatives shared diverse regulatory frameworks and monitoring practices, noting 
challenges like inconsistent definitions and resource limitations. Field visits to shrimp farms 
provided practical insights into water management, allowing participants to apply the fit-for-
purpose concept and DTs, identifying areas for improvement. 

Key recommendations included developing supplementary guidance for DT implementation 
(case studies, monitoring protocols) and continued collaboration between Codex members, 
JEMRA, and national authorities to refine tools and promote consistent water safety 
principles in fisheries, facilitating trade and consumer confidence. 
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Executive summary 
Background and objective 

The FAO Workshop on the Safety and Quality of Water Used in Fisheries was held in Choluteca, 
Honduras, from 23–25 April 2025. Hosted by SENASA Honduras, the workshop convened 45 
participants from 11 countries, including scientists, regulators, food business operators 
(FBOs), and food safety inspectors. The workshop aimed to: 

• present key findings from the Microbiological Risk Assessment (MRA) 33 and MRA 41; 

• compare the use of “fit-for-purpose water” and “clean water” in a real-world scenario;  

• train participants in the use of decision trees (DTs) developed by JEMRA to facilitate 
their adoption as part of microbial risk assessments of water use and reuse in fish 
production and processing. Training activities comprised desktop exercises, group 
discussions, and field visits; and 

• support the development of Codex Alimentarius Commission (CAC) Guidelines for the 
Safe Use and Reuse of Water in Food Processing.  

 

Key messages and outcomes 

Fit-for-purpose water use: Participants emphasized the importance of applying a risk-based, 
fit-for-purpose approach to water use in fish production and processing. This approach 
comprises assessing water sources, identifying hazards, evaluating treatment options, and 
implementing multiple barriers to ensure water safety. 

Decision trees as practical tools: The JEMRA decision trees were found to be useful for 
guiding food business operators (FBOs) in evaluating water quality and managing risks. 
Moreover, participants recommended adaptation to improve clarity, applicability across 
diverse production systems, and inclusion of additional hazards (e.g. chemical and biological 
contaminants). 

Validation of DTs: Desktop and field-based validation exercises demonstrated the practical 
application of DTs across various aquaculture and marine capture scenarios.  

Country perspectives: National representatives shared regulatory frameworks and 
monitoring practices for water quality in fisheries and aquaculture. While approaches varied, 
common challenges included inconsistent definitions, resource limitations, and the need for 
harmonized standards. 

Field visits: Visits to aquaculture shrimp farms provided real-world insights into water 
sourcing, treatment, monitoring, and risk management practices. Participants applied 
JEMRA’s fit-for-purpose concept and DTs on-site. This practical application proved beneficial 
for clarifying definitions of safe water, assessing associated risks, and pinpointing 
improvements, particularly for managing mixed water systems and contamination risks. 
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Agreed actions and recommendations 

Develop supplementary guidance to support DT implementation and adoption of the 
fit-for-purpose water concept, including: 

• case studies and examples; 
• monitoring protocols and frequency; and 

• integration with Codex Alimentarius Commission Codes of Practice and national 
regulations. 

Encourage continued collaboration among Codex Alimentarius Commission members, JEMRA 
experts, and national authorities to refine tools and promote consistent application of water 
safety principles in fisheries. This would facilitate international trade and maintain consumer 
confidence in fishery products.



 
 

1 Background  
1.1 Context 

Water plays a critical role in food production, from primary production through to processing 
and consumption. In the fisheries sector, water is used directly in contact with fish during 
washing, cleaning and chilling, as an ingredient, and indirectly for cleaning, sanitation, and 
temperature control (FAO and WHO, 2020). However, access to safe water is not guaranteed 
in all regions, and water scarcity is an increasing global concern (CFS, 2015). This has led to 
growing interest in the safe and sustainable use and reuse of water in food production 
systems. 

Recognizing the need for clear guidance on water quality and safety, the Codex Committee 
on Food Hygiene (CCFH) requested the Food and Agriculture Organization of the United 
Nations (FAO) and the World Health Organization (WHO) to provide scientific advice on the 
use of “clean water” in food production, particularly in relation to irrigation, clean seawater, 
and the safe reuse of processing water. In response, the Joint FAO/WHO Expert Meetings on 
Microbiological Risk Assessment (JEMRA) initiated a programme of work to: 

• develop a fit-for-purpose concept for water use, tailored to specific food production 
contexts; 

• focus on priority sectors, including fresh produce, fishery products, dairy products 
and water reuse in food operations; 

• review existing international and national guidance on water safety and risk 
management; 

• create practical tools, such as decision trees (DTs), to support risk-based assessments 
and monitoring of water quality; and 

• identify communication strategies and critical research gaps to support 
implementation. 

The outcomes of this work are documented in four key reports: 

• MRA Report No. 33 (2019), Safety and quality of water used in food production 
and processing. It focuses on water safety in fresh produce and fishery sectors, and 
water reuse. It introduces the “fit-for-purpose” concept and decision support 
systems (FAO and WHO, 2019). 

• MRA Report No. 37 (2021), Safety and quality of water used with fresh fruits and 
vegetables. It provides a detailed analysis of water use and reuse in fresh fruit and 
vegetable production and processing, including case studies, monitoring strategies, 
and recommendations for risk mitigation (FAO and WHO, 2021). 

• MRA Report No. 40 (2023), Safety and quality of water use and reuse in the 
production and processing of dairy products. It provides a detailed analysis of water 
use and reuse in dairy production and processing, including case studies, monitoring 
strategies, and recommendations for risk mitigation (FAO and WHO, 2023a).  
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• MRA Report No. 41 (2023), Safety and quality of water used in the production and 
processing of fish and fishery products. It provides a detailed analysis of water use 
and reuse in fish production and processing, including case studies, monitoring 
strategies, and recommendations for risk mitigation (FAO and WHO, 2023b).  

 

1.2 Objectives  

The primary objective of the FAO Workshop on the Safety and Quality of Water Used in 
Fisheries was to support and facilitate the implementation of Codex Alimentarius Commission 
Guidelines for the Safe Use and Reuse of Water in Food Processing, with a specific focus on 
the fisheries sector. The workshop aimed to: 

• present and discuss key findings from the MRA 33 and MRA 41, which provide 
scientific guidance on water safety in food production, particularly in fish and fishery 
product contexts; 

• compare the use of the “fit-for-purpose” concept to the “clean” for safe water use in 
a real-world scenario; 

• validate the decision trees through practical exercises, including desktop simulations 
and field visits to aquaculture operations, to facilitate their adoption across diverse 
fish production and processing systems; 

• facilitate knowledge exchange among jurisdictions on regulatory frameworks, 
monitoring practices, and risk management strategies related to water quality in 
fisheries and aquaculture; and 

• gather feedback to adapt the DTs and support the development of practical tools and 
guidance for broader application in Codex Alimentarius Commission member 
countries.  

 

1.3 Training programme 

Workshop participants, which included members of the CCFH EWG on water quality, national 
authorities, food business operators (FBOs) and stakeholders from across the fisheries value 
chain, were trained in the use of DTs developed by JEMRA to assess microbial risks associated 
with water use and reuse in the fishery setting. A list of participants is provided in Annex 1. 

These objectives were pursued through a combination of expert presentations, group 
discussions, case study analyses, and on-site validation activities. The workshop agenda is 
presented in Annex 2.  
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2 Workshop proceedings 
2.1 Day 1: Setting the scene and introducing the tools  

2.1.1 Opening Remarks 

The workshop commenced with welcoming remarks from Mirian Bueno (SENASA Honduras), 
who expressed appreciation to FAO and Codex Alimentarius Commission partners for their 
support in organizing the event. She emphasized the importance of the workshop in 
strengthening national capacity to apply risk-based tools for water safety in fisheries and 
aquaculture. She also highlighted Honduras’ commitment to aligning with Codex Alimentarius 
Commission standards and the relevance of the JEMRA--developed tools for local 
implementation. 

Kang Zhou (FAO) followed with an overview of JEMRA’s role in providing scientific advice to 
governments and FBOs. He outlined the evolution of Codex Alimentarius Commission work 
on water safety, the rationale for developing DTs, and the importance of integrating these 
tools into national food safety systems. 

 

2.1.2 Session 1: Introduction to Codex Alimentarius Commission guidelines on water use and 
reuse 

1) Session leads 

Mirian Bueno and Kang Zhou  

 

2) Learning objective 

To understand the principles of the Codex Alimentarius Commission Guidelines for the Safe 
Use and Reuse of Water in Food Production and Processing CXG 100-2023 

 

3) Key points covered 

• The Codex Alimentarius Commission Guidelines provide a risk-based framework (Box 
1) for determining whether water is “fit for purpose” in food production and 
processing (FAO and WHO, 2024). 

Box 1. Key definitions (for the purpose of this report) of water used in food production and 

processing1 

Fit-for-purpose water: The quality of water used in food production and processing should be 

defined within the context of its use. The “fit-for-purpose” concept is a risk-based approach that 

articulates the relationship between the quality of the water, how it is used and for what purpose 

and the impact on the safety of the food. Achieving “fit-for-purpose” water requires an integrated 

 
1 https://doi.org/10.4060/CA6062EN 

https://doi.org/10.4060/CA6062EN
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approach, linking water source, risk assessment, treatment options and efficacy, water use and food 

safety. This is water determined to be safe for an intended application or use through the 

identification, evaluation and understanding of potential hazards (e.g. microbiological, chemical) 

and other relevant factors (e.g. history of use, intended food use, and so on), including the 

application of control measures such as treatment alternatives and their effectiveness in ensuring 

the effective removal or mitigation of such hazards (Figure 1). 

Clean water: This is water that does not meet the criteria for drinking water but does not endanger 

food safety in the context in which it is used. 

Potable water: This is water that is suitable for human consumption. 

Wastewater: This is used water that has been contaminated by human activities. 

Reused water: This is water that has been recovered from a food processing step, including food 

components, or water that, after undergoing the necessary reconditioning treatment(s), is intended 

for reuse in the same, an earlier, or a later step of the food processing operation. Types of reused 

water include, but are not limited to, water reclaimed from food, water recycled from food 

operations, or water recirculated in a closed-loop system. 
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Figure 1. Diagram of the “fit-for-purpose water concept applied to food production 
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• The “Guidelines for the safe use and reuse of water in food production and processing” (FAO 

and WHO, 2024) provide practical advice, suggestions, and tools, as well as examples 

of risk-based microbiological criteria, to assist FBOs in assessing risks and potential 

interventions in water within their food hygiene system. 

• Water, ice and steam used at any stage of the food chain must not compromise food 

safety and must be assessed for microbiological, chemical, and physical hazards. 

• Reused water must be treated or reconditioned, monitored, and the treatment should 

be validated  to ensure it meets safety standards for its intended use. 

• The guidelines define key water types (e.g. fit-for-purpose, clean, potable, wastewater, 

reused; Box 1) and emphasize that water used as a food ingredient must be of potable 

quality. 

• The guidelines are intended to support both competent authorities and FBOs in 

implementing effective water safety management systems. 

Box 2. Types of risk assessment 

Risk-based principles for evaluating water quality require an understanding of the water system, 
identification of physical, chemical and microbiological hazards, and monitoring and surveillance 
activities. There are three types of risk assessment, listed here from lower complexity to higher 
complexity: 

• Descriptive/qualitative (rapid): on-site assessment (health inspection) and existing 
documents/data 

• Semi-quantitative: risk matrices with categories of high, medium and low, 
probability and frequency of unacceptable health conditions leading to planning 
and prioritization 

• Quantitative: based on mathematical models to study the effects of pathogens on 
health 

 

4) Discussion outcome 

Participants acknowledged the value of the Codex Alimentarius Commission Guidelines but 
noted the need for practical tools and examples to support implementation, especially in 
resource-limited settings. 

 

2.1.3 Session 2: Principles and practices in water safety for fish production and processing 

1) Session lead 
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Carlos Campos 

 

2) Learning objective 

To understand the foundational principles, practical challenges, and risk management 
strategies related to water safety and quality in fish production and processing, with a focus 
on the application of decision support systems. 

 

3) Key points covered 

Global water scarcity and the need for reuse 

• Water scarcity is a growing global concern, exacerbated by climate change, population 
growth, and environmental degradation. 

• Many fish producers — particularly in low-resource settings — lack access to 
consistently safe water sources. 

• Reusing water, when done safely, can reduce environmental impact and improve 
sustainability in fish production. 

Fit-for-purpose water use 

• The concept of “fit-for-purpose” water use allows for flexibility in water quality 
requirements based on the intended use (e.g. cleaning surfaces vs. use as a food 
ingredient). 

• This approach requires a thorough understanding of: 

• the source and quality of water; 

• potential hazards (microbial, chemical, physical); 

• treatment options and their effectiveness; and 

• the final use of the product (e.g. raw vs. cooked consumption). 

Multiple barrier approach 

• A layered strategy is essential to ensure water safety. This includes: 

• source water protection; 

• filtration and disinfection; 

• monitoring and verification; and 

• good hygiene practices (GHPs) and hazard analysis and critical control 
points (HACCP). 

• The effectiveness of each barrier must be validated and monitored regularly. 

Infrastructure and contextual variability 

• Water quality and availability vary significantly across regions and production systems. 
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• Infrastructure limitations (e.g. lack of treatment facilities or monitoring equipment) 
can hinder the implementation of water safety measures. 

• National regulations and enforcement capacity also influence how water safety is 
managed. 

Challenges in implementation 

• Inconsistent definitions of water types (e.g. “clean,” “potable,” “reused”) create 
confusion for food business operators (FBOs). 

• Applying Codex Alimentarius Commission-aligned standards can be complex and 
resource intensive, especially for small-scale producers. 

• There is a need for harmonized, practical guidance that is adaptable to different 
production contexts. 

Application of decision support tools 

Carlos Campos introduced the use of DTs as practical tools to help FBOs assess water safety 
risks and determine appropriate control measures (Appendix 3). These tools: 

• provide a structured, step-by-step approach to decision-making; 

• help identify critical control points and guide the selection of treatment and 
monitoring strategies; and 

• are designed to be adaptable to various production systems, including freshwater 
aquaculture, marine capture, and processing facilities. 

Participants were encouraged to consider how these tools could be integrated into their 
existing food safety management systems and what adaptations might be needed to reflect 
local realities. 

 

4) Discussion outcome 

Participants engaged in a lively discussion on the practicalities of implementing water safety 
measures in their respective countries. Key points raised include the following: 

• Fish production systems are very diverse, and each system presents its own challenges 
and requires context-specific water safety solutions.  

• There are inconsistencies in the definitions and operationalization of water quality 
standards, making it challenging for FBOs to implement the standards effectively. This 
causes confusion and difficulties in maintaining compliance. The application of the 
guidelines is often complex and requires significant resources and expertise. 

• The training and capacity building for FBOs and inspectors is important. 

• There is a need for simplified tools and checklists to support small-scale producers. 

• Opportunities to align national regulations with Codex Alimentarius Commission 
guidance to improve consistency and compliance are needed. 
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• It is crucial that FBOs use water conservatively and explore possibilities for reuse. 
Reusing water can help reduce the demand for fresh water and reduce the 
environmental impact of food production, provided it does not present a health risk 
to consumers. 

• Infrastructure and treatment capabilities also play a crucial role in determining water 
quality. Areas with advanced water treatment facilities can provide safer water for 
food production, while regions with limited infrastructure may struggle with 
contamination issues. 

• To address these challenges, it is important to harmonize guidelines and develop 
practical implementation strategies. This includes creating clear and consistent 
definitions of water quality standards, providing detailed guidance on how to achieve 
and maintain these standards, and offering support to FBOs in implementing the 
standards. By improving the consistency and practicality of water safety guidelines, 
regulators help ensure that food producers and processors can effectively manage 
water quality and protect consumer health. 

 

2.1.4 Session 3: Applying the “fit-for-purpose” concept and decision trees 

1) Session lead 

Carlos Campos 

 

2) Learning objective 

To introduce participants to the structure, logic, and practical application of DTs developed 
by JEMRA, and to explore how these tools support the implementation of the “fit-for-purpose” 
water use concept in fish production and processing. 

 

3) Key points covered 

This session transitioned from theoretical principles to practical tools, equipping participants 
with a structured method for assessing water safety risks. The DTs presented are designed to 
guide FBOs and regulators through a step-by-step process to determine whether water used 
in various stages of fish production and processing is safe and appropriate for its intended 
use. 

The session emphasized that DTs are not prescriptive checklists but flexible tools that must 
be adapted to specific production contexts, water sources, and regulatory environments. 

Key components of the decision trees 

Carlos Campos introduced the DTs featured in MRA 33, explaining their structure and 
intended use. Each decision tree is built around a series of ‘Yes/No’ questions that help users: 

• identify the type of water system (e.g. open vs. closed, continuous vs. batch exchange); 
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• assess the likelihood of contamination (e.g. from faecal matter, agricultural runoff, or 
industrial discharge); 

• determine the need for treatment, monitoring, or additional control measures; and 

• evaluate whether the water is “fit-for-purpose” based on its intended use (e.g. 
washing, chilling, ingredient). 

The decision trees are designed to be used in conjunction with Codex Alimentarius 
Commission guidelines and national regulations, and to support risk-based decision-making 
in diverse operational settings. 

Participants engaged in a detailed review of the DTs and shared insights from their own 
operational contexts. Key themes included the following: 

Contextual adaptation 

• Several participants emphasized the need to adapt the DT to local realities, such as 
mixed water systems (e.g. seawater blended with well water) and seasonal variability 
in water quality. 

• It was noted that some DTs may lead to overly conservative conclusions (e.g. deeming 
water unfit) without considering long-standing safe practices or mitigation measures 
already in place. 

Terminology and definitions 

• There was some confusion around terms such as “clean water,” “potable water,” and 
“fit-for-purpose” water. The participants suggested using “fit-for-purpose” water , but 
they also recommended harmonizing definitions and including a glossary or reference 
guide.  

• The distinction between reused water and recirculated water was also discussed, with 
calls for clearer guidance on treatment and monitoring requirements. Water from 
natural sources can be subjected to a wide range of treatments, including filtration 
and disinfection.  

• The role of competent authorities in ensuring the effectiveness of water treatment 
systems was discussed. If water is from a municipal source, the responsibility for 
ensuring its quality would lie with the water utility or local authority. 

Integration with existing systems 

• Participants discussed how the DTs could be integrated into existing HACCP plans and 
food hygiene systems. 

• The importance of training and capacity building was highlighted, particularly for 
small-scale producers and inspectors. 

Practical recommendations from participants 

• Include additional decision points for: 

o use of seawater and artificial seawater; 
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o mixed-source systems; and 

o seasonal or event-based contamination risks (e.g. flooding, algal blooms). 

• Provide examples or case studies to illustrate how the DTs can be applied in different 
production systems. 

• Develop simplified versions or visual aids for use by operators of small-scale 
businesses and field inspectors. Translate the DTs into different languages for use in 
different regions. 

 

4) Discussion outcome 

This session laid the groundwork for the hands-on validation exercises that followed on Days 
2 and 3. Participants left with a clearer understanding of how DTs can support risk-based 
water management and expressed strong interest in refining and applying these tools in their 
own countries and operations. 

 

2.2 Day 2: Desktop validation and case studies 

1) Session lead 

Carlos Campos 

 

2) Learning objective 

To evaluate the practical applicability of the DTs through structured group exercises using 
real-world case studies. The session aimed to simulate diverse fish production and processing 
environments, enabling participants to apply risk-based thinking and identify areas for 
improvement in the DTs. 

 

3) Session structure 

The day began with a briefing by Carlos Campos, who outlined the purpose of the desktop 
validation exercise. Participants were divided into five multidisciplinary groups, each assigned 
a unique case study representing a different production system. These case studies were 
carefully selected to reflect a range of water sources, operational scales, and risk profiles. 

Each group was tasked with: 

• mapping the water system and identifying potential contamination points; 

• applying the relevant decision tree to assess water safety; 

• evaluating the effectiveness of existing hygiene and treatment practices; 

• identifying gaps in the DTs and proposing refinements; and 

• preparing a short presentation summarizing their findings. 
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Case study summaries and insights 

Group 1: Tilapia aquaculture (freshwater) 

• Scenario: Tilapia raised in natural lagoons and reservoirs near rice fields (Figure 2). 
• Water sources: Surface water and groundwater. 
• Risks identified: Runoff from nearby domestic and tourist activities; seasonal flooding. 
• Controls: Chlorination, gravity sedimentation, and floodgate management. 
• DT application: The group found the DT helpful but considered that it would benefit 

from additional prompts for seasonal variability and surface water runoff. 
• Recommendation: Include decision points for flood-prone areas and guidance on 

managing surface water risks. 

 
Figure 2. Production of tilapia in tank systems near rice field. © FAO Aquaculture Photo 
Library. 

 

Group 2: Shrimp aquaculture (freshwater) 

• Scenario: Shrimp raised in ponds using recycled municipal water (Figure 3). 
• Water sources: Recycled water from a nearby town. 
• Risks identified: High organic load, low oxygen, and potential for pathogen 

contamination. 
• Controls: Proposed use of filtration, UV disinfection, and aeration. 
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• DT application: The group considered that the DT was applicable but suggested adding 
recycled municipal water scenarios. 

• Recommendation: Add a branch for evaluating recycled water sources and treatment 
validation. 

 
Figure 3. Shrimp farming in ponds. © FAO Aquaculture Photo Library. 

 

Group 3: Marine capture – horse mackerel  

• Scenario: Fishing vessels operating in coastal waters with potential industrial pollution 
(Figure 4). 

• Water sources: Natural seawater. 
• Risks identified: Heavy metals, hydrocarbons, and poor vessel hygiene. 
• Controls: Use of potable water for washing, increased cleaning frequency, and 

environmental monitoring. 
• DT application: The group considered that additional guidance on environmental 

contaminants and vessel-based operations would benefit the structure of the existing 
DT. 

• Recommendation: Include environmental risk screening and vessel-specific hygiene 
protocols. 
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Figure 4. Horse mackerel fishing vessel. © FAO Aquaculture Photo Library. 

 

Group 4: Marine capture – tuna  

• Scenario: Tuna caught and processed using potable water and 
temperature--controlled systems (Figure 5). 

• Water use: Potable water for washing and processing and seawater for fish storage 
and initial chilling and deck cleaning (Figure 6); temperature sensors and manual 
checks. 

• Risks identified: Cross-contamination during handling and transport. 
• Controls: Regular water testing, GHPs, and temperature monitoring. 
• DT application: The group considered the DT applicable but suggested more detail on 

temperature control and verification. 
• Recommendation: Add prompts for temperature monitoring and hygiene validation 

during transport. 
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Figure 5. Atlantic bluefin tuna in a temperature-controlled environment ready for 
marketing. © FAO Aquaculture Photo Library. 
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Figure 6. Diagram of water use on fishing vessels 

This diagram was developed to visually represent the distinct roles of potable water and 
seawater on fishing vessels, based on insights from the workshop discussions. Key operational 
areas on a vessel where water is used were identified: crew hygiene, fish handling, cleaning, 
ice production, and storage. Potable water was mapped to functions requiring high sanitary 
standards — such as drinking, handwashing, and rinsing of fish — while seawater was linked 
to non-ingestive uses like fish storage, deck cleaning, and initial chilling. The diagram reflects 
the practical constraints discussed during the workshop, such as limited potable water 
storage, reliance on natural seawater, and the need for disinfection protocols. 

 

Group 5: Catfish aquaculture (Freshwater) 
• Scenario: Catfish raised in ponds near agricultural areas (Figure 7). 
• Water sources: Surface water potentially contaminated by farm runoff. 
• Risks identified: Pathogens, pesticides, and low oxygen levels. 



 

17 
 

• Controls: Use of oxygenated tanks for live transport; sourcing water from cleaner 
areas. 

• DT application: The group found the DT useful and suggested adding guidance on live 
transport and water quality during transit. 

• Recommendation: Include decision points for transport water quality and 
contamination during harvest. 

 
Figure 7. Ponds used in catfish production. © FAO Aquaculture Photo Library. 

 

Across all groups, several common observations emerged: 

• Terminology confusion: Clearer definitions and visual aids were recommended. 
• Environmental and seasonal factors: Many groups highlighted the need for DTs to 

account for seasonal changes (e.g. rainy season runoff) and environmental pollution. 
• Mixed water systems: Several case studies involved the use of blended water sources 

(e.g. seawater and well water), which were not adequately addressed in the current 
DTs. 

• Practical usability: While the DTs were seen as valuable tools, participants suggested 
simplifying the language and structure for use by small-scale producers and field 
inspectors. 

 

4) Discussion outcome 
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Each group presented their findings in a plenary session. The presentations sparked rich 
discussions, with participants sharing experiences from their own countries and offering 
suggestions for improving the DTs. The collaborative atmosphere encouraged open dialogue 
and highlighted the value of peer learning. 

The desktop validation exercise successfully demonstrated the strengths and limitations of 
the current decision trees. Participants appreciated the opportunity to apply the tools in 
realistic scenarios and provided constructive feedback to inform future revisions. The session 
reinforced the importance of introducing and tailoring risk assessment tools to diverse 
production contexts and ensuring they are accessible to all stakeholders. 

 

2.3 Day 2: Country perspectives on water quality management in fisheries and 
aquaculture 

1) Session lead 

Maria Eugenia Sevilla 

 

2) Learning objective 

To share national experiences, regulatory frameworks, and monitoring practices related to 
water quality in fisheries and aquaculture, and to identify common challenges and 
opportunities for harmonization across countries. 

 

3) Overview 

This session provided a platform for participating countries to present their national 
approaches to water quality control in fish production and processing. Representatives from 
Chile, Uruguay, Brazil, Peru and Argentina shared insights into their regulatory systems, 
monitoring protocols, and enforcement mechanisms. The session highlighted the diversity of 
legal frameworks and technical standards in place, while also revealing areas of convergence 
and shared challenges. 

 

4) Country highlights 

Chile  

• Regulatory framework: This is governed by the Food Safety and Certification Manual 
(SERNAPESCA, 2018), which outlines comprehensive procedures for sanitary control 
across the production chain. 

• Key features: 

o classification and monitoring of harvesting areas 
o control of pharmaceutical residues and unauthorized substances 
o sanitary management of factory ships and processing facilities 
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o traceability systems and HACCP-based risk assessments 
o certification procedures for export and laboratory accreditation 

• Notable strength: integration of environmental, chemical, microbiological, and 
traceability controls into a unified system 

Uruguay 

• Competent authority: National Directorate for Aquatic Resources (DINARA), under the 
Ministry of Agriculture 

• Monitoring parameters 

o for aquaculture: dissolved oxygen, pH, ammonia, nitrites, carbon dioxide 
o for bivalve molluscs: toxic phytoplankton and biotoxins 
o for processing water: absence of coliforms, E. coli, enterococcus, and other 

pathogens; turbidity and chlorine levels 

• Approach: emphasis on both environmental monitoring and end-product safety 

Brazil 

• Legal instruments 

o Law No. 11.959 (2009) on sustainable aquaculture and fisheries (Presidência 
da República, 2009). 

o Decree-Law No. 9.013 (2017) on sanitary controls for animal-origin products 
(Presidência da República, 2017). 

o Regulation No. 888/2021 on potable water standards (Ministério da Saúde, 
2021). Further details are provided in the guidelines for inspection of fish and 
fishery products in establishments certified by the Federal Inspection Service 
(MAPA, 2021). 

• Key requirements 

o Ice used in fish preservation must be made from potable water or clean 
seawater. 

o Water used in processing must meet strict microbiological and chemical 
criteria. 

• Strength: There is a clear linkage between water quality and food safety legislation, 
with specific parameters for aquaculture and processing. 

Peru  

• Regulatory standards 

o Supreme Decree No. 004-2017-MINAM for aquaculture water quality 
o DS No. 031-2010-SA for potable water standards (MINAM, 2017, Ministerio de 

Salud, 2010) 

• Parameters monitored: Coliforms, E. coli, helminths, viruses, protozoa, and other 
microbiological indicators 



 

20 
 

• Focus: strong emphasis on environmental protection and public health through water 
quality surveillance 

Argentina     

• Legal framework 

o Federal Fisheries Law No. 24.922 and related resolutions (Ministerio de Justicia 
de la Nación, 1998) 

o Argentine Food Code and SENASA regulations  
o Resolution No. 53/98 on bivalve molluscs for human consumption, as per 

Regulatory Decree 4238 (classification of harvesting areas) (Secretaría de 
Agricultura, Ganadería, Pesca y Alimentación, 1998)  

o Provision No. 22/2014: Manual of Procedures for the Hygienic-Sanitary 
Evaluation of Live Bivalve Mollusc Production Control Systems 

o The requirements for fish processing are defined in the following legislative 
documents: 
 Regulations for the Inspection of Products, By-products and Derivatives 

of Animal Origin approved by Decree 4238/68 Chapter XXXIII, Chapter 
IV Sanitary Works. 

 Argentine Food Code, Chapter XII Article 982 - (Joint Resolution SCS and 
SAGyP No. 33/2023. Parameters for potable water include absence of 
coliforms, E. coli, Pseudomonas aeruginosa and mesophile bacteria 
(500 CFU/ml). 

 Provision No. 3/2024 Instructions on Supervision Reports and 
Diagnostic Evaluations.  

 Circular No. 12 A Water quality in fishing establishments authorized by 
SENASA.  

• Monitoring scope 
o classification of bivalve mollusc harvesting areas 
o microbiological and chemical testing of processing water 
o requirements for potable water in processing facilities 

• Notable feature: use of integrated catchment management principles and detailed 
sanitary inspection protocols 

Cross-country observations 
• Diversity in standards: While all countries monitor similar parameters (e.g. coliforms, 

E. coli, turbidity), the frequency, thresholds, and enforcement mechanisms vary 
significantly. 

• Common challenges 
o ensuring consistent monitoring across remote or small-scale operations 
o managing seasonal and environmental variability in water quality 
o aligning national standards with Codex Alimentarius Commission guidance 

while addressing local realities. 
• Opportunities for harmonization 

o developing regional guidance or model regulations based on Codex 
Alimentarius Commission principles 
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o sharing best practices in laboratory testing, risk assessment, and enforcement 
o promoting mutual recognition of certification and inspection systems 

 

5) Discussion outcome 

The country presentations underscored the importance of context-specific regulation and 
highlighted the benefits of international collaboration. Participants expressed interest in 
continued dialogue and technical exchange to support the implementation of Codex 
Alimentarius Commission-aligned water safety systems in fisheries and aquaculture. 

 

2.4 Day 3: Field validation and group reflections 

After technical training, the participants used the JEMRA decision trees to assess the 
microbiological risks associated with the water used for aquaculture in the fields (Figure 8). 
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Figure 8. Workshop participant conducting field validation of the decision trees. 
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1) Session leads 

Kang Zhou, Carlos Campos and María Sevilla 

 

2) Learning objectives: 

• to observe how safe water was used in the real-world aquaculture operations and 
assess how DTs apply in practice; 

• to validate the usability and relevance of the DTs in live production environments; and 
• to reflect on lessons learned and propose refinements to the tools based on field 

observations. 

 

3) Morning session: field visits to shrimp farms 

Participants were divided into three teams and conducted site visits to shrimp farms located 
in the Gulf of Fonseca region of southern Honduras. The farms visited were: 

• Team A: Industria Camaronera del Sur (ICASUR) 
• Team B: Rivermar 
• Team C: Aquacultivos de Honduras (AQH) 

These farms produce Pacific white shrimp (Litopenaeus vannamei) using semi-intensive 
systems. Each team was accompanied by site managers and technical staff who provided 
detailed briefings on farm operations. 

Activities and discussions 

During the workshop, the participants discussed the distinction between “clean” water and 
“fit-for-purpose” water. All participants agreed that “fit-for-purpose” is a clearer and more 
precise term. One example raised by the participants was that water considered "clean" for 
washing melons may not meet the same standard for leafy greens. Similarly, in fisheries, 
water deemed clean for one use might not be clean for another. Relying solely on the term 
“clean” is problematic; it’s subjective, relative, and can be misleading. In contrast, 
“fit--for--purpose” eliminates ambiguity by defining the intended use.  

Participants noted that while they were familiar with the concept of “clean” water, its 
meaning was often unclear in practice. However, “fit-for-purpose” was straightforward and 
easy to apply. One participant emphasized that this shift in terminology represents an 
opportunity to move from a hazard-based perspective to a risk-based approach, helping field 
workers determine appropriate water use without compromising food safety. 

During farm visits, none of the workers referred to water as “clean”. Instead, they described 
water sources, treatment methods (Figure 9 and 10), and specific uses (e.g. "We get this 
water from [source], treat it by [method], and use it for [purpose]."). Figures 11 and 12 
illustrate different water types used across farms, each serving distinct purposes. For instance, 
Figures 11 and 12 show water with varying salinity levels, yet both are intentionally selected 
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for their respective applications. Labelling such water simply as “clean” would be impractical 
and detrimental, as it ignores critical context. Instead, these operations exemplify the 
“fit-for-purpose” principle in action. 

 
Figure 9. Culture of algae that will be used to feed shrimp larvae (early stages of production). 
The water sourced for this purpose must already be considered safe.  
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Figure 10. Tanks where algae have been inoculated (dark colour of the water comes from the 
algae - feed) for the shrimp larvae. Water at this stage should also be fit for purpose (safe) 
prior to its use.  
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Figure 11. Raw water sourced from the estuary. Water is treated to eliminate traces of heavy 
metals and other contaminants before being used for larvae production. 
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Figure 12. Water with lower saline content. 

 

The participants also conducted a desktop review of the JEMRA and Codex Alimentarius 
Commission decision trees (DTs) using five real-world scenarios: freshwater aquaculture 
(tilapia); freshwater aquaculture (shrimp); marine capture (horse mackerel); marine capture 
(tuna); freshwater aquaculture (catfish). after field visits, they recognized that production and 
processing steps are often managed by different entities, making the separate DTs more 
practical and clearer for end-users. One participant highlighted that JEMRA’s version’s 
inclusion of hazard concentrations provides critical context by illustrating both the likelihood 
and degree of exposure, thereby reflecting the associated risk. This approach naturally guides 
users toward risk mitigation and control measures. In contrast, a binary “fit-for-purpose” 
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assessment (as in the Codex Alimentarius Commission draft version) ends the  evaluation 
(assessment) prematurely, requiring additional effort to determine actionable solutions. In 
follow-up discussions comparing the two versions of DTs, participants unanimously favoured 
the original JEMRA version for its: 

• clarity and ease of use; 

• stronger alignment with real-world practices; and 

• deeper, more practical integration of the “fit-for-purpose” concept. 

 

Key observations across sites 

• Water sourcing: Farms used a combination of estuarine water and groundwater. Some 
farms blended well water with brackish water to maintain optimal salinity. Water was 
categorized with different purposes. 

• Water treatment: Sand filtration was commonly used before water entered the ponds. 
Some farms had in-house laboratories for water quality testing and shrimp pathology 
others use external commercial laboratories. 

• Monitoring practices: Regular sampling was conducted for physical (e.g. turbidity, 
salinity), chemical (e.g. ammonia, nitrates), and microbiological (e.g. total coliforms, 
Salmonella) parameters. 

• Biosecurity and pond management: Aeration systems, feeding schedules, and pond 
cleaning protocols were in place to maintain shrimp health and minimize 
contamination risks. 

Challenges identified 

• Seasonal changes in water quality due to rainfall and river flow. 
• Presence of wild birds and other animals near ponds, increasing the risk of faecal 

contamination. 
• Use of untreated water in some early stages of production, raising questions about 

risk thresholds and mitigation. 

 

4) Afternoon session: group reflections and decision tree validation 

Following the field visits, each team reconvened to apply the DTs to their observed scenarios 
and prepare a presentation summarizing their findings. 

Key themes from group presentations 

• Applicability of decision trees 

o The DTs were generally useful in guiding risk assessment but required 
adaptation to reflect the complexity of real-world systems. 

o Some questions in the DTs were too rigid or binary, failing to account for mixed 
systems or long-standing safe practices. 
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• System classification challenges 

o Participants debated how to classify systems as “open” or “closed,” especially 
when farms used both recirculated and replenished water. 

o A suggestion was made to introduce a “mixed system” category or provide 
clearer definitions and examples. 

• Contamination risk assessment 

o Teams noted that the DTs often led to a conclusion of “water not suitable for 
use” when any contamination risk was identified, even if effective control or 
mitigation measures were in place. 

o Participants recommended incorporating a step for evaluating existing control 
measures before reaching a final determination. 

• Contextual realities 

o In some cases, water that would be deemed “unfit” by the DTs had been used 
safely for decades with no adverse outcomes. 

o This highlighted the need for DTs to allow for risk-benefit analysis and historical 
performance data. 

• Recommendations for improvement 
o Include prompts for seasonal variability, wildlife exposure, and seawater use. 
o Add flexibility to account for validated treatment systems and long-term 

monitoring data. 
o Develop simplified versions of the DTs for use by small-scale producers and 

inspectors. 
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Figure 12. Photos of the field visits. 

 

5) Discussion outcome 

The field validation exercise provided a valuable opportunity to test the decision trees in 
real -world settings and gather practical feedback.  

There was a consensus that “fit-for-purpose water” concept should be adopted and should 
replace the “clean water” concept when defining water safety in fish production and 
processing. The participants compared: 

• clean water: subjective, relative, and can be misleading; and 
• water “fit for purpose”: eliminates ambiguity by defining the intended use. 

Participants noted that while they were familiar with the concept of “clean” water, its 
meaning was often unclear in practice. However, “fit-for-purpose” was straightforward and 
easy to apply. 
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Participants also agreed that while the DTs are a strong foundation for risk-based water 
management, they must be refined to reflect the diversity and complexity of aquaculture 
systems. 

The session concluded with a commitment to: 

• incorporate workshop feedback into the next iteration of the DTs; 
• develop supplementary guidance materials, including case studies and visual aids; and 
• promote continued collaboration among Codex Alimentarius Commission members, 

JEMRA experts, and national authorities to support implementation. 
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3. Conclusions and recommendations 
3.1 Overall reflections 

The FAO Workshop on Safety and Quality of Water Used in Fisheries successfully brought 
together a diverse group of stakeholders, including regulators, scientists, FBOs, and Codex 
Alimentarius Commission experts, over ten countries to explore the application of risk-based 
approaches to water use and reuse in fish production and processing. 

Over the course of three days, participants engaged in technical presentations, hands-on 
validation exercises, and field visits that deepened their understanding of the Codex 
Alimentarius Commission Guidelines and the DTs developed by JEMRA. The workshop 
provided a valuable platform for knowledge exchange, practical learning, and collaborative 
problem-solving. 

Participants affirmed the importance of the “fit-for-purpose” water concept and recognized 
the DTs as useful tools for operationalizing Codex Alimentarius Commission guidance. They 
recommended several areas where further activities, materials and tools could be provided 
to better reflect and understand the complexity and diversity of real-world production 
systems and ensure that the JEMRA recommendations and tools can be adopted effectively. 

 

3.2 Key conclusions 

Terminology needs clarification 

• Participants noted confusion around terms such as “clean water” and “fit-for-purpose 
water”.  

• The “clean water” is a hazard-based concept. The risk-based concept is “fit-for-
purpose water”. There was a consensus that the “fit-for-purpose water” concept 
should be adopted and should replace the “clean water” concept when defining water 
safety in fish production and processing.  

Decision trees are valuable risk assessment tools  

• Decision trees provide a structured, risk-based approach to assessing water safety and 
were considered extremely valuable tools to inform microbial risk assessments of fish 
production and processing systems. The DTs were considered especially helpful for 
guiding FBOs through complex decision-making processes. 

Contextual adaptation is essential 

• Water systems in fisheries and aquaculture are highly variable, ranging from open 
marine capture to closed recirculating aquaculture systems, and often involve mixed 
water sources. 

• Decision trees must be adaptable to local conditions, including seasonal variability, 
infrastructure limitations, and long-standing safe practices. 

Training and support materials are needed 
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• To ensure effective implementation, DTs should be accompanied by user-friendly 
guidance, case studies and visual aids. 

• Training for FBOs, inspectors and regulators is essential to build capacity and promote 
consistent application. 

 

3.3 Recommendations and next steps 

Develop supplementary guidance 

• Adopt the concept of “fit-for-purpose” water in lieu of “clean water” in future 
guidance when defining water that is safe to use in fish production and processing.  

• Create a glossary of key terms to ensure consistent interpretation. 

• Provide annotated examples and case studies from different production systems. 

• Translate the DTs for small-scale producers and field inspectors in different regions 
with different languages. 

Promote harmonization and knowledge sharing 

• Encourage alignment of national regulations with Codex Alimentarius Commission 
principles while allowing for local adaptation. 

• Facilitate regional workshops and technical exchanges to share best practices and 
lessons learned. 

• Explore opportunities for mutual recognition of water safety as part of certification 
and inspection systems. 

• Participants are encouraged to pilot the DTs in their national contexts and share 
further insights with the Codex Alimentarius Commission Electronic Working Group. 

• Continued collaboration among Codex Alimentarius Commission members, JEMRA 
experts and national authorities will be essential to ensure the tools are practical, 
science based and widely applicable. 

Support capacity building 

• Design and deliver training modules tailored to different user groups (e.g. regulators, 
FBOs, auditors). 

• Strengthen laboratory capacity for water quality monitoring and validation of 
treatment systems. 

• Promote the integration of DTs into existing food safety management systems (e.g. 

HACCP, GHPs).  
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Annex 2. Workshop agenda 

Joint FAO/WHO Workshop on the Safety and Quality of Water Used in Food 
Production and Processing 

Objectives: To present updated reports and conduct desk and field validation of the tools 
developed by the Joint FAO/WHO Expert Meetings on Microbiological Risk Assessment 
(JEMRA) on the Safety and Quality of Water Used in Food Production and Processing, with 
active members of the Electronic Working Group (EWG) and other stakeholders involved in 
developing the Guidelines for the Safe Use and Reuse of Water in Food Processing under the 
Codex Committee on Food Hygiene (CCFH). 

AGENDA 

Choluteca, Honduras, 23–25 April 2025 

Day 1 (Wednesday, 23 April) 

09:00–09:30  Welcome Remarks Mirian Bueno, 
SENASA, Honduras 

09:30–10:00 Welcome Remarks 
Alicia Medina 
Hernandez, Assistant 
FAOR, FAO 

10:00–10:30 Presentation: Introduction to JEMRA's Work Kang Zhou, Food 
Safety Officer, FAO 

10:30–11:00 Coffee Break  

11:00–11:30 
Presentation: Introduction to Codex Alimentarius 
Commission Work on Water Mirian Bueno 

Q&A  

11:30–12:00 
Presentation: Introduction to JEMRA 
Microbiological Risk Assessment Report #33 

Carlos Campos, 
JEMRA Expert 

Q&A  
12:00–13:30 Lunch Break 

13:30–15:00 
Continuation: Introduction to JEMRA 
Microbiological Risk Assessment Report #33 

Carlos Campos, 
JEMRA Expert 

Q&A  
15:00–15:30 Coffee Break 

15:30–17:00 
Group Activity: Revision and validation of Decision 
Trees in the JEMRA reports All participants 

Q&A  
 

Day 2 (24 April) 

09:00–10:10 
Latin American countries perspective  

International 
participants 

Q&A  

10:10–10:40 Coffee Break 
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10:40–11:50 

Continuation: Introduction to JEMRA 
Microbiological Risk Assessment Report #41 

Carlos Campos 

Q&A  

11:50–12:30 Group Activity: Risk Assessment in 5 scenarios  All participants 

12:30–13:30 Lunch Break 

13:30–14:00 Presentation: Risk Assessment Activity Carlos Campos 

14:00–15:10 

Presentation: Introduction to Annex II of Codex 
Alimentarius Commission Work on Water 

Maria Sevilla, 
SENASA, Honduras 

Q&A  

15:10–15:40 Coffee Break 

15:40–17:30 

Group Activity: hands-on workshop to apply or 
“validate” the definitions, section 6 and tools 
included in the Draft Annex II of Codex 
Alimentarius Commission Work on Water 

All participants 

 

Day 3 (25 April) 

06:00–12:00  Field visit to aquaculture farms All participants 

12:00–14:00  Lunch break 

14:00–15:30 Continuation of practical workshop: validation of 
JEMRA risk assessment tools All participants 

15:30–16:00  Coffee break 

16:00–17:00  Group presentations: validation of tools All participants 

17:00–17:30  Conclusions and closing remarks Mirian Bueno 
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Annex 3. Decision trees used and reviewed in the workshop 

The below decision trees were used and revised in the workshop, which are from the report 
MRA 33. 
 

 

Figure A1. Decision tree for production level of fish and fish products 
1.Section 6 of the Codex Alimentarius Commission Code of Practice for Fish and Fishery Products on 

aquaculture products, pp.54-64; 2. Risk assessment of Vibrio parahaemolyticus in seafood, FAO/WHO 

MRA Series 16, pp. 154-176; 3. WHO Water Safety Plan. WHO/Europe 2014; 4. WHO Sanitation Safety 

Plan Manual; 5. WHO Safe Use of Wastewater, Excreta and Grey Water. Vol. 3. Aquaculture 
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Figure A2. Decision tree for processing and handling of freshwater fish/crustaceans which will 

potentially be eaten raw 
1 Codex Alimentarius Commission Code of Practice for Fish and Fishery Products, Section 6. pp. 54-
64 
6 WHO Guidelines for Drinking Water Quality 
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Figure A3. Decision tree for onboard processing and handling of marine/estuarine fish 
 

 
Figure A4. Decision tree for onshore processing of marine/estuarine fish 
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Annex 4 Presentations 

A4.1 Introduction to JEMRA's Work (Kang Zhou) 
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A4.2 Introduction to Codex Alimentarius Commission Work on Water (Mirian Bueno) 
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A4.3 Introduction to JEMRA Microbiological Risk Assessment Report #33 (Carlos Campos) 
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A4.4 Introduction to JEMRA Microbiological Risk Assessment Report #41 (Carlos Campos) 
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A4.5 Risk assessment activity (Carlos Campos) 



 

56 
 

 
 
 
 
  



 

57 
 

A4.6 Introduction to Annex II of Codex Alimentarius Commission Work on Water (Maria 
Sevilla) 
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FAO workshop on the safety and quality of 
water used in fisheries 
 

Workshop report 

 The FAO Workshop on the Safety and Quality of Water Used in Fisheries was held 
in Choluteca, Honduras, from 23–25 April 2025. Hosted by SENASA Honduras, 
the workshop convened 45 participants from 11 countries, including scientists, 
regulators, food business operators (FBOs), and food safety inspectors. The 
workshop aimed to: 

• present key findings from the Microbiological Risk Assessment (MRA) 33 
and MRA 41; 

• compare the use of “fit-for-purpose water” and “clean water” in a real-
world scenario;  

• train participants in the use of decision trees (DTs) developed by JEMRA 
to facilitate their adoption as part of microbial risk assessments of water 
use and reuse in fish production and processing. Validate these tools 
through desktop exercises and field visits; and 

• support the development of Codex Alimentarius Commission Guidelines 
for the Safe Use and Reuse of Water in Food Processing.  

FOOD SYSTEMS AND FOOD SAFETY - ECONOMIC AND SOCIAL DEVELOPMENT 
WEBSITE: WWW.FAO.ORG/FOOD-SAFETY 
FOOD AND AGRICULTURE ORGANIZATION OF THE UNITED NATIONSROME, ITALY 
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