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Webinar Housekeeping

ÅIt is important to note that all opinions and statements are those of the 
individual making the presentation and not necessarily the opinion or view of 
IAFP.

ÅAll attendees are muted. Questions should be submitted to the presenters 
during the presentation via the Questions section at the right of the screen. 
Questions will be answered at the end of the presentations.

ÅThis webinar is being recorded and will be available for access by IAFP 
members at www.foodprotection.orgwithin one week.
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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)



Á Many Codex documents make reference to the use of portableƻǊ ΨcleanΩ ǿŀǘŜǊ

Challenge

Iƻǿ ǘƻ ǘǳǊƴ ǘƘŜ /ƻŘŜȄ ŎǳǊǊŜƴǘ ŘŜŦƛƴƛǘƛƻƴ ŎƭŜŀƴ ǿŀǘŜǊ άwater which does not compromise the safety of food 
in the context of its useέ ƛƴǘƻ ƻǇŜǊŀǘƛƻƴŀƭ ƎǳƛŘŀƴŎŜκǘŀǊƎŜǘ ŦƻǊ water use and re-use by food producers and 

processors

Á 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. 

Á 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 
ǿŀǘŜǊΣ ƛƴ ǇŀǊǘƛŎǳƭŀǊΣ άŎƭŜŀƴ ǿŀǘŜǊέ ŦƻǊ ƛǊǊƛƎŀǘƛƻƴ ǿŀǘŜǊΣ ŎƭŜŀƴ ǎŜŀǿŀǘŜǊΣ ŀƴŘ ƻƴ ǘƘŜ ǎŀŦŜ ǊŜǳǎŜ ƻŦ ǿŀǘŜǊ

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



ÁJEMRA: 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

ÁJECFA, JMPR, JEMNU, ad hoc

Joint FAO/WHO Scientific Advice Programme



ÁPlace a greater emphasis on a risk-based approach to safe water 

use. 

ÁInstead 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 purposeintended should be 

articulated.

ÁOne 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


üGeneral Principles of Food Hygiene (2022)

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

ÅProvide guidance for food business operators(FBOs) and competent authoritieson the 

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

ÅProvide 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.

ÅAnnexes: fresh produce, fishery products, dairy products.

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

ÅPRINCIPLES:  What is ñrisk-basedò? What is ñfit-for-purposeò?

ÅRISK-BASED APPROACHES  to assess ñfit-for-purposeò quality

ÅDECISION TOOLS



PRINCIPLES
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Risk-based standards

ÅStarting from a health risk target

ÅάōŀŎƪ-ŎŀƭŎǳƭŀǘƛƴƎέ Ƙƻǿ ǘƻ ŀŎƘƛŜǾŜ ǘƘŜ ǘŀǊƎŜǘ

Hazard in supply chain
Hazard level 

in food 
Health 

risk
Dose 

ingested
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Health risk targets: 

ÅMicrobial pathogens: 

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

ÅChemical carcinogens: 

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

ÅThreshold 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? 

άdoes not compromise the safety of the final 
ǇǊƻŘǳŎǘ ŦƻǊ ǘƘŜ ŎƻƴǎǳƳŜǊέ

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

ÅSame best practices
ÅCan 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)
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https://www.who.int/publications/i/item/9789240024892


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

(Gonzales-Gustavsonet al., 2019)

22



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)

23



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 ς 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

27



In summary

ÅάCƛǘ-for-tǳǊǇƻǎŜέ ǿŀǘŜǊ ǉǳŀƭƛǘȅ Ґ ŘƻŜǎ ƴƻǘ 
increase risk (or better)

ÅNeeds risk to be assessed

ÅSeveral risk assessment approaches are available

ÅResults of risk assessments can be translated 
into decision support tools

ÅContext of continuous improvement

28



THANK YOU

Elisabetta 
Lambertini, PhD
elambertini@gainhealth.org

mailto:elambertini@gainhealth.org


Rob de Jonge 
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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

34



Suitability: Type of irrigation

35



Suitability:Type of crop

36



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 
productionéé

14 -12 -2023
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Handling and 
processing of FFV
The use of water that is F4P
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ü Potable water: 

ï as an ingredient

ï Ice making

ï For C&D

é. should not cause contamination é 

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
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é., 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

é.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 Ą initial rinse Ą irrigation

47
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é is possible
é is allowed
é 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


