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Presenters
Zhou Kang - Development of international scientific advice on water (re-)use and food safety 

Elisabetta Lambertini - Risk-based, fit-for-purpose water (re-)use in fresh fruit and vegetable supply chains 

Rob de Jonge - Bringing the fit-for-purpose approach into operation; water (re-)use case studies 

Ana Allende - Field testing the JEMRA guidance 



Development of international scientific 
advice on water (re-)use and food safety

Dr Kang Zhou

Food Safety Officer
Food Systems and Food Safety Division
Food and Agriculture Organization of the United Nations (FAO)



▪ Many Codex documents make reference to the use of portable or ‘clean’ water

Challenge

How to turn the Codex current definition clean water “water which does not compromise the safety of food 
in the context of its use” into operational guidance/target for water use and re-use by food producers and 

processors

▪ Water is a dwindling resource worldwide and not all food producers and processors have access to safe 
water sources, or this access may be limited. 

▪ Codex Committee on Food Hygiene (CCFH) noted the importance of water quality in food production 
and processing (48th session in November 2016), requested JEMRA to provide guidance processing 
water, in particular, “clean water” for irrigation water, clean seawater, and on the safe reuse of water

Background on safety and quality use of water in food at the FAO



▪ JEMRA: Joint FAO/WHO Expert Meeting on 

Microbiological Risk Assessment

o Established in 2000

o Scientific advice on microbiological risk 

assessment

o Expert meetings based on requests from 

Codex (CCFH) and as we deem necessary

▪ JECFA, JMPR, JEMNU, ad hoc

Joint FAO/WHO Scientific Advice Programme



▪ Place a greater emphasis on a risk-based approach to safe water 

use. 

▪ Instead of specifying use of potable water (or in some instances 

other water quality types) a risk-based approach and assessment 

of the fitness of the water for the purpose intended should be 

articulated.

▪ One size does not fit for all.



Pathway Forward

2017 meeting 
and infographic

2018 meeting 
2019 report

2019 meeting
2021 report

2021 meeting
2022/2023 report

Fit-for-purpose 
water, integrated 
risk-based 
approach, linking 
water source, risk 
assessment, 
treatment options 
and efficacy, water 
use and food safety.

Workshop in Honduras to evaluate the decision tree 

and concepts from JEMRA, in October 2022

https://www.fao.org/3/ca6062en/ca6062en.pdf
https://www.fao.org/3/cb7678en/cb7678en.pdf


➢ General Principles of Food Hygiene (2022)

➢ Guidelines for the safe use and reuse of water in food production and processing (2023)

• Provide guidance for food business operators (FBOs) and competent authorities on the 

application of a risk-based approach for the use and reuse of water that is fit for purpose.

• Provide practical guidance and tools (e.g. DTTs) and risk-based microbiological criteria as 

examples to help FBOs evaluate risks and potential interventions of water as part of their 

food hygiene system.

• Annexes: fresh produce, fishery products, dairy products.

Codex Alimentarius – international food standards
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Global Alliance for Improved Nutrition

Risk-based, Fit-for-Purpose Water (Re)Use in 
Fresh Fruit and Vegetable Supply Chains
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OUTLINE

• PRINCIPLES:  What is “risk-based”? What is “fit-for-purpose”?

• RISK-BASED APPROACHES  to assess “fit-for-purpose” quality

• DECISION TOOLS



PRINCIPLES
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Risk-based standards

• Starting from a health risk target

• “back-calculating” how to achieve the target

Hazard in supply chain
Hazard level 

in food 
Health 

risk
Dose 

ingested
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Health risk targets: 

• Microbial pathogens: 

upper reference risk of 10-6 DALY pppy (~ 1 case diarrhea per 1,000 
people per year). Tiered approach towards target.

• Chemical carcinogens: 

upper limit cancer risk of 1 excess case per 100,000 people from 
lifetime exposure 

• Threshold chemicals: 

no or lowest-observed-adverse-effect levels (NOAEL or LOAEL), 
benchmark dose (BMD), or lower confidence limit on benchmark       
dose (BMDL) (e.g. fluoride, copper)

(GDWQ, WHO 2022)Potable water quality
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What is fit-for-purpose (FFP) water quality? 

“does not compromise the safety of the final 
product for the consumer”

Does not increase risk from product consumption

Water quality standard should be risk-based



Fit-for-purpose water quality

(MRA 37 - FAO and WHO, 2021)16



RISK ASSESSMENT APPROACHES
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Address risk management questions

Which water source should I use/reuse?

Should I treat the water? How much?

(WHO 2016)
(MRA 36, FAO 
and WHO 2021)
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https://www.who.int/publications/i/item/9789241565370
https://www.who.int/publications/i/item/9789240024892


Risk Assessment approaches

Qualitative        Semi-quantitative          Quantitative

SANITARY INSPECTION
HACCP

RISK CATEGORIZATION
RISK RANKING

QUANTITATIVE RISK ASSESSMENT
SCREENING/IN-DEPTH

• Same best practices
• Can be complementary

19



(WHO 2022
GDWQ)

(WHO 2020 
Sanitary 

Inspection 
Package)

Example 1

20

https://www.who.int/teams/environment-climate-change-and-health/water-sanitation-and-health/water-safety-and-quality/water-safety-planning/sanitary-inspection-packages


Example 2: comparing hazards (semi-quantitative)

(MRA 36, FAO 
and WHO 2021)

21

https://www.who.int/publications/i/item/9789240024892


Example 3: scenario analysis (quantitative)
Comparing treatments for wastewater reuse for irrigation

(Gonzales-Gustavson et al., 2019)
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Risk-based standards

Health risk targets (e.g. DALYs)

Water quality standards (e.g. concentration of hazards, indicators)

Performance standards (e.g. Log reduction needed)

Prescribed technology (e.g. tertiary treatment)
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DECISION TOOLS
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(MRA33, FAO and 
WHO, 2019)

Choosing a fit-for-purpose irrigation water source

From Risk Assessment to Decision support

1 2 3

LEVEL OF 
ACTION 

REQUIRED



Decision trees: irrigation water quality

(EC 2017/C 163/01)
26

1

2

3

https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:52017XC0523(03)


Is the type of water used in the 
primary production (PP) known?

N

Y

Was waste water used?

Was shallow well water 
used?

Was surface water used?

Was deep well water used?

Was collected rain water 
used?

Use CWC1 - CWC4

Use CWC1 - CWC3

Use CWC1 – CWC2

Use CWC1

Use CWC1

Y

Y

Y

Y

Use CWC1
Clean Water Categories (CWC):

The risk of microbial contamination of different water 
sources generally increases according to the following 
ranking, from low to high risk: 

CWC1: rainwater, 
CWC2: groundwater collected from deep wells, 
CWC3: groundwater collected from shallow wells, 
CWC4: surface waters, and 

raw or inadequately treated wastewater.

Decision trees: post-harvest processing

Choice of water source based on relative risk contribution
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In summary

• “Fit-for-Purpose” water quality = does not 
increase risk (or better)

• Needs risk to be assessed

• Several risk assessment approaches are available

• Results of risk assessments can be translated 
into decision support tools

• Context of continuous improvement

28



THANK YOU

Elisabetta 
Lambertini, PhD
elambertini@gainhealth.org

mailto:elambertini@gainhealth.org


Rob de Jonge 

14-12-2023
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Fit-for-Purpose into 
operation

The use of water that is FfP in 
the production and processing 
of fresh fruits and vegetables



Water in the 
production and 

processing of FFV is 
used for

irrigation

application of 
ppp/fertilizers

washing

transport

rinsing
31



Water consumption worldwide

Brauman et al, 2016: DOI: 10.12952/journal.elementa.000083 32



General principles of food hygiene (fao.org) 2023 33

https://www.fao.org/3/cc6125en/cc6125en.pdf


Suitability: Source of water
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Suitability: Type of irrigation
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Suitability:Type of crop
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Water that is Fit-for-Purpose

12/14/2023

9789241516402-eng.pdf (who.int) 37

https://iris.who.int/bitstream/handle/10665/327724/9789241516402-eng.pdf?sequence=1


Treated waste water that is Fit-for-Purpose

Class A: E. coli <100 cfu/L all types of irrigation/crops

Class B: <1000 cfu/L all types of irrigation/raw
but no direct contact

Class C: <10.000 cfu/L drip irrigation/no contact 
with edible part/processed

Class D: <100.000 cfu/L all types of irrigation/crops
restricted

14-12-2023

eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32020R0741
38

https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32020R0741


More about use of waste water in primary 
production……

14-12-2023

Rob de Jonge 39
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Handling and 
processing of FFV
The use of water that is F4P
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› Potable water: 

– as an ingredient

– Ice making

– For C&D

…. should not cause contamination… 

42

https://www.google.nl/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwiypsCl36DaAhVMJVAKHRxNA6AQjRx6BAgAEAU&url=https://www.foodlog.nl/artikel/zeven-zonden-tegen-vers&psig=AOvVaw3eWLVrq6x-NMB8SzLLZU-G&ust=1522935530102991


43

…., to ensure that water that is FfP.



Re-used water which has received 
no further treatment

14-12-2023

Rob de Jonge

Produce in

Washing water out

Washing water in

Produce out

….clean water could be used for initial 
washing stages, whereas water used for 
final rinses should be of potable quality. 
(CAC/RCP 53-2003)
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Final rinse/reclaimed water → initial rinse → irrigation

47

14-12-2023

Rob de Jonge 47
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… is possible
… is allowed
… could be useful

As long as:

Water quality criteria for use in FFV supply 
chains is risk-based and established within 
the framework of national food and water 
regulations, as long as water is FfP

Non-potable:



Safety and quality of water

14-12-2023

Microbiological Risk Assessment series (who.int) 49

https://www.who.int/groups/joint-fao-who-expert-meetings-on-microbiological-risk-assessment-(jemra)/microbiological-risk-assessment-series


Ana Allende (CEBAS-CSIC)

Assessing the Efficiency of the Decision-Making Processes in the Codex Framework: A Case StudyField testing the JEMRA guidance 



The New Codex Alimentarius Framework for Safe Water Reuse in Food Production and Processing













HONDURAS, October 2022





Visiting industries:

• Growers (Irrigation water)

• Producers (water reuse)



Questions made to the growers:

• Which is your source of water?

• Is the water re-circulated?

• Do you use any chlorine treatment?

• Which type of irrigation system you use?

• Is the crop in contact with irrigation or 

any other non-potable water in the field 

directly after harvest?

• Is there any risk of cross-contamination 

during handling and processing?



Based on their notes they followed 

the DTs to assess the water source:

• Primary production

• Water reuse 

People was divided in 5 groups:

• Irrigation system in greenhouse (3 groups)

• Water-reuse (2 group)



Context and Qualitative Risk Assessment Irrigation water



• The water source was groundwater and surface water collected in a water reservoir

• Most of the participants interpreted it as Potentially high or unknown risk water

• However, a chlorine treatment was given to the water before entering the greenhouse

• This control measure was not considered as this was not an option included in the DT.

Note: Although multiple options have been given in the DT, control measures applied at the water 
source have not been included in the first DT, which makes it difficult to classify those water sources  







Example of a decision tree for water testing frequency



Context and Qualitative Risk Assessment of Water Reuse

Decision tree for deciding if te-used water can be used in either a food contact or non-food contact application

1 Is contact of the reuse water with food materials impossible due to the design and infrastructure of the food business operation? YES Fit-for-purpose for all not-for-food contact applications

NO Are validated control measures in place taht consistenltly exclude contact of reuse water with food materials YES Fit-for-purpose for all nont for-food contact aplications

NO Not fit for purpose

2 Are microbiological hazards absent in the reuse water or present in an acceptable level?YES Fit-for-purpose for all not-for-food contact applications

NO Can reuse water be treated to avoid prsencd of hazards or to control hazards to acceptable levels? YES Fit-for-purpose for food contact applications

NO Can reuse water be limited to applications other than as food ingredient? YES Fit-for-purpose only for food applications other than as ingredient or final cleaning/washing

NO not-fit for purpose







• All the participants found the decision tree for the water reuse very useful to 

identify areas where water can be reuse.

• The Decision Trees are useful for the classification of the water source but 

Control Measures should be integrated already before the final classification of 

the water source.

• SLIGHT ADAPTATIONS TO SPECIFIC CONTEXT MIGHT BE NECESSARY

• More initiatives to transmit the new framework would be welcome ☺



• Assessment of irrigation water interventions and controls on farms, especially 

those applicable to low resource settings.

• Data on the survival of various pathogens under real-world water quality 

conditions to support lab-based observations.

• Increase community empowerment and partnerships that support irrigation 

water management.

• Improved education and training for different stakeholders on irrigation and 

water quality management.



Leon Gorris leongorris@gmail.com              

Zhou Kang                         kang.zhou@fao.org

Elisabetta Lambertini elambertini@gmail.com

Rob de Jonge rob.de.jonge@rivm.nl

Anna Allende                    aallende@cebas.csic.es

mailto:kang.zhou@fao.org
mailto:rob.de.jonge@rivm.nl


Upcoming Webinars:

Impact of Water Use and Reuse in Food Production and Processing on Food Safety at 

the   Consumer Phase: Focus on the Fish and Fishery Products Sector

02/27/2024



InternationalAssociationforFoodProtection

@IAFPFOOD

international-association-for-food-protection

IAFPFood

Be sure to follow us on social media



This webinar is being recorded and will be available for access by IAFP 
members at www.foodprotection.org within one week.

Not a Member? We encourage you to join today. 
For more information go to: www.FoodProtection.org/membership/

All IAFP webinars are supported by the IAFP Foundation with no charge to participants.

Please consider making a donation to the IAFP Foundation so we can continue to 
provide quality information to food safety professionals.

http://www.foodprotection.org/resources/webinar-archive/
http://www.foodprotection.org/membership/
http://www.foodprotection.org/about/iafp-foundation/

