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Background on safety and quality use of water in food at theFAO:

A Many Codex documents make reference to the uspasfable 2 Nlea#) & G S NJ

Challenge
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A Water is adwindling resourceworldwide and not all food producers and processors have access to saf
water sources, or this access may be limited.

A 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
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Joint FAO/WHO Scientific Advice Programm

AJEMRAJoint 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 (CCFldihd as we deem necessary

AJECFA, JMPR, JEMNU, ad hoc

Socio- |
economic
development

Protect health and facilitate trade

Codex Alimentarius

_Scientific Advice
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APlace a greater emphasis omisk-based approach to safe water

use.

other water quality types) a riskased approach and assessment

of the fitness of the watefor the purposentended should be

articulated.

S

AOne size does not fit for all.

HAQ
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SOURCE WATER

* Wastewater
* Surface water
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+ Municipal water
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https://www.fao.org/3/ca6062en/ca6062en.pdf
https://www.fao.org/3/cb7678en/cb7678en.pdf
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Codex Alimentariug international food standards

U General Principles of Food Hygiene (2022)

U Guidelines for the safe use and reuse of water in food production and processing (202

AProvide guidance fdood business operator§FBOs) andompetent authoritieson the
application of a ristbased approach for the use and reuse of water that is fit for purpos

AProvide practicafjuidance and toolge.g. DTTs) and ridkased microbiologicalriteria as
examples to help FBOs evaluate risks and potential interventions of water as part of t
food hygiene system.

AAnnexesfresh produce fishery products dairy products
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Riskbased standards

AStarting from a health risk target
AG o I-A@If Odzt  GAY3IE K2g G2 | OKASOS

&0 Nee o

Hazard in supply chain Hazard leve Dose
R in food Ingested

Health
risk
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Guidelines for
drinking-water
quality

Potable water quality (GDWQ, WHO 2022

Health risk targets

A Microbial pathogens

upper reference risk af0° DALYpppy (~ 1 case diarrhea per 1,000
people per year). Tiered approach towards target.

A Chemical carcinogens

upper limit cancer risk df excess case per 100,0p8ople from
lifetime exposure

A Threshold chemicals

no or lowestobservedadverseeffect levels (NOAEL or LOAEL),
benchmark dose (BMD), or lower confidence limit on benchmark
dose (BMDL) (e.qg. fluoride, copper)



What isfit-for-purpose(FFP) water quality?

cdoesnot compromise the safety of the final
LINE RdzOUG F2NJ 0KS O2y

m=) Does not increase risk from product consumption
== \Water quality standard should be rithased



Fit-for-purpose water quality

”

* Irrigation

« Pesticide
application

FRESH CARROT PRODUCTION
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PREHARVEST

Cooling : ; . .

: Soil removal, Pre-washing Finished
(R ETalin > cleaning Washing — product
rotating drum)

|
POSTHARVEST

(MRA 37 FAO and WHO, 2021)



N "

RISK ASSESSM ENT APPROAQHE«Sm

m.ﬂba:

- Y " -
‘n‘ )
: ’
-
-
‘ »
. \‘.
- " —
- ‘




Address risk management questions

‘ Which water source should | use/reuse?

k Should | treat the water? How much?

(MRA 36, FAO
and WHO 2021)

(WHO 2016)
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https://www.who.int/publications/i/item/9789241565370
https://www.who.int/publications/i/item/9789240024892

Risk Assessment approaches

Qualitative Senguantitative Quantitative
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SANITARY INSPECTION RISK CATEGORIZATION  QUANTITATIVE RISK ASSESSMENT
HACCP RISK RANKING SCREENINGANEPTH

A Same best practices
A Can be complementary

19
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Sanitary Inspection Form DRINKING-WATER

Sanitary

inspection questions NO | YES Whataction is needed?
{risk)

Answer the following questions 1-11 for all types of spring structures

preve
T

Isast
topr

g box
ing the spring?

nt contaminar

orm water diversion di

fencing or bar
nt contamin,

on higher g 30 meters® of

of other sources of pollution be seen within 15 meters® of the
s, rubbish, human settlement, open defecation, fuel

continued on next page

(WHO 2022
GDWOQ)

(WHO 2020

Sanitary
Inspection

Package)



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 (segomntitative)

TABLE 34. Example of a Probability-Severity table for individual hazards (indicated
by the numbers in the grid) per year (NIL=None, VLO = Very Low; Lo = Low; Med =
Medium; Hi = High; VHI = Very High)

VHI 6 13,2

HI 14 15 12
£ MED 5 4 1
Q
=>
g Lo

VLO 11 7 3

NIL 8,9 10

Zero VLO LO MED HI VHI (MRA 36. FAO
Probability 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

NoV Log 10 reduction

3.9

25

HAdV Log 10 reduction

| 2.8

WWTP1

= WWTP2

HAdV NoV GII
Outputs Unit Mean 95% Mean 95%
Concentration after tertiary treatment GC/ml 6.70x 10° | 3.30x 10" | 6.45x 10> | 2.83x 10?
Concentration at consumption virus/g 233 x 107 | 8.64 x 10° | 590 x 10 | 1.60 x 10!
= | Dose pppd 451 x10* | 1.15x 107 | 1.14x10° | 1.59x 10°
; Daily Probability of infection pppd 286 x10* | 7.45x10* | 3.90x 102 | 3.52x 10!
= Daily probability of disease pppd 145x10* | 3.73x10* [ 2.80x 102 | 2.47x 10"
Yearly probability of disease pPpPPY 3.06x 102 | 7.01x 102 | 997 x 10" | 9.99 x 10!
DALYs DALYs/year | 144 x 102 | 3.31x 102 | 1.94x 103 | 2.00 x 10°
Concentration after tertiary treatment GC/ml 9.40x 10" | 430x10% | 2.50x 10° | 5.40x10°
Concentration at consumption virus/g 327 x10° | 7.60x 10° | 231 x 10* | 2.53x 10"
' | Dose pppd 6.27x10° | 6.95x 10° [ 5.02x10* | 1.87 x 107
; Daily Probability of infection pppd 402x10° | 449x10° | 1.11x10* | 8.25x 10*
= Daily probability of disease pppd 198 x10° | 230x10° | 7.75x 10" | 5.78x 10*
Yearly probability of disease pPPpy 423x10° | 1.19x 102 | 1.53x 10" | 3.82x 10!
DALYs DALYs/year | 2.09 x 10* | 5.87 x 10* | 299 x 10* | 7.47 x 10*

pppd: per person per day; pppy: per person per year; GC: genome copies

(GonzalesGustavsoret al., 2019)

22




Riskbased standards

@ Health risk targets (e.g. DALYS)

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

2L

Performance standards (e.g. Log reduction needed)

ik

Prescribed technology (e.g. tertiary treatment)






From Risk Assessment to Decision support

Choosing a fifor-purpose irrigation water source

TN
@ @ Water source @
Intended 5 Contact with
n ed“ eduseor | . gible plant Surface |Groundwater
produce portions and collected Collected Potable water
Wastewater |groundwater from rainwater Deep
of unknown | protected groundwater
quality wells
contact with
the edible HR/? | HR/? MR MR LR
portion

READY-TO-EAT L EVE L O F

not contact
with the edible

bortion HR/? HR/? LR LR LR ACTION
REQUIRED

contact with

the edible

portion LR LR LR LR LR
COOKED

not contact

with the edible

portion LR LR LR LR LR

(MRA33, FAO and
WHO, 2019)

FIGURE 2. Matrix to support microbiological risk assessment of irrigation water used
during pre-harvest of fresh produce




Decision trees: irrigation water quality

(EC2017/C 163/01)

Yes 1. Will the produce always be cooked
e.g. potatoes before consumption?
No
No water Fresh fruits and vegetables: leafy greens,
testing required tomatoes, bulb/stem vegetables, carrots,
. " berries, melons, etc.
2. Is the water treated so as to achieve
No microbiological standard?
I
Yes
What's the water source?
Public/Municipal (Treated) wastewater Recirculated water,
water (drinking) Teservoirs
No water
testing required See if there are Analyse at a
Y national standards frequency in line
3. Does the agricultural water comes into for the lrleatmem of with: N
direct contact with the edible portion of the xr::at?lag?e ¢ i ol e
FFV (including root FFVs)? WSty the s_uppllgr should
industrial process provide guidance for
water to be used for that determination.
irrigation, b) The grower’s risk
WHO: Technical assesment: water
s Yes report series 778 (1). source, irrigation

e.g. subsurface

or drip irrigation

No
e.g. groundwater
collected from deep
wells, rain water

e.g. sprinkler irrigation

4. Is the water source vulnerable to
contamination?

method, contact of
irrigation water with
the FFV (see
question 3 and 4)

26


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

Decision trees: postarvest processing

Choice of water source based on relative risk contribution

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

Use CWC1

lv

Was waste water used? ——»

Use CWC1CWC4

Y
—» \Was surface water used? ——»

Use CWC1CWC3

Clean Water Categories (CWC):

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

CWAQa.: rainwater,

CWC2groundwater collected from deep wells,

CWC3groundwater collected from shallow wells.

CW@@: surface waters, and
raw or inadequately treated wastewater.

Was shallow well water
—>
used?

Use CWCt CWC2

L» Was deep well water used?—»

Use CWC1

Yy :
Was collected rain water
used?

Use CWC1

27



In summary

Ad Gfirdi dzN1J2 4 S€ o 0 SNJ |j dz f
Increase risk (or better)

ANeeds risk to be assessed

ASeveral risk assessment approaches are availablq -

AResults of risk assessments can be translated
Into decision support tools

AContext of continuous improvement F ) S,



THANK YOU

Elisabetta
Lambertini, PhD

elambertini@gainhealth.org &&=
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Rijksinstituut voor Volksgezondheid
en Milieu

Ministerie van Volksgezondheid,

Welzijn en Sport

Fit-for - Purpose Into
operation

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

Rob de Jonge

30
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application of

Water in the 5 ppp /fertilizers
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Water consumption worldwide

@ ©O O O
Irrigation  Livestock Domestic Manufacturing Electric
Water consumption by sector

Brauman etal, 2016: DOI: 10.12952/journal.elementa.000083



GENERAL PRINCIPLES

OF FOOD HYGIENE
(CXC 1-1969)

OBJECTIVES

Primary production should be managed in a way that ensures that food is safe and
suitable for its intended use. Where necessary, this will include:

« an assessment of the quitability of watep used where it may pose a hazard, for

example, crop irrigation, rinsing activities, etc.;

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



https://www.fao.org/3/cc6125en/cc6125en.pdf
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Water that is

® @ peen

Safety and Quality
of Water Used in
Food Production
and Processing

9789241516402 -eng.pdf (who.int)

Fit -for - Purpose

Water source

Contact with
SRl ASa edible plant Surface |Groundwater
produce portions and collected Collected Potable water

Wastewater |groundwater from rainwater Deep
of unknown | protected groundwater
quality wells

contact with

the edible

portion HR/? HR/? MR MR LR
READY-TO-EAT

not contact

with the edible

e HR/? HR/? LR LR LR

contact with

the edible j

portion LR LR LR LR LR
COOKED

not contact

with the edible

portion LR LR LR LR LR

FIGURE 2. Matrix to support microbiological risk assessment of irrigation water used
during pre-harvest of fresh produce


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

REGULATION (EU) 2020(741 OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL
of 25 May 2020

on minimum requirements for water reuse

Treated waste water that Is Fit -for - Purpose

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

Class B: <1000 cful/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

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



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

More about use of waste water in primary
producti onéé

WHO GUIDELINES FOR THE
SAFE USE OF WASTEWATER,
EXCRETA AND GREYWATER

VOLUME 1
POLICY AND RE|(

WASTEWATER USE  \yASTEWATER AN, EXCRETA AND GREYWATER USE IN AGRICULTURE

/A 3 N

—b { { Workl Health 3 A0
Lt me LSk %g } b € 2 e'
v 1 Organiza tion = Q’

Rob de Jonge
14-12-2023
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Handling and
processing of FFV

The use of water that iIs F4P

40



GENERAL PRINCIPLES

OF FOOD HYGIENE
(CXC 1-1969)

Water, as well as ice and steam made from water, should be fit for its intended

purpose based on a risk-based approach.® ThE}K@I"’IGt cause cmntam@n of
food. Water and ice should be stored and handled in a manner that does not result

41



e .should not

i Potable water:
I as an ingredient
I Ice making
I For C&D



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

GENERAL PRINCIPLES

OF FOOD HYGIENE
(CXC 1-1969)

contact food) should have a separate system that does not connect with or allow
reflux into the system for water that will contact food. Water recirculated for reuse
and water recovered from e.g. food processing operations, by evaporation and/or
filtration, should be treated, where necessary, to ensure that the water does not

compromise the safety and suitability of food.

e . t o ensure t he&P. wa

43



Re-used water which has received
no further treatment

é.clean water could be
washing stages, whereas water used for

final rinses should be of potable quality.
(CAC/RCP 53 -2003)

Rob de Jonge
14-12-2023
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‘ii [ Firstwash ]»[ Final wash ]«[ slicing ]»[ Combining/portioning H packing ]

]

[ Tomato juice extraction ]‘[ Pasteurization of juice ]»[ packing ]
’\ Recover water fromsurpiusjuice & ‘ Reconditioning ?
3 R
L‘) condensae(s) \ )

Tomato pulp concentration -
and water extraction [ Commercial sterilization of paste ]-[ packing ]

TMATD pASTE :
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Final rinse/reclaimed water

Rob de Jonge
14-12-2023
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Safety and quality of water
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MICROBIOLOGICAL iSxK
ASSESEMENT SERIES

Microbiological Risk Assessment series (who.int)

ISSN 1726-5274

Food and Agriculture
Organization of the
United Nations

Safety and quality of water
used in the production

and processing of fish

and fishery products
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ASSESSMENT SERIES



https://www.who.int/groups/joint-fao-who-expert-meetings-on-microbiological-risk-assessment-(jemra)/microbiological-risk-assessment-series
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Field testing the JEMRA guidance
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The New Codex Alimentarius Framework for Safe Water Reuse in Food Production and Proces

183N 1726.5274
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Food Production
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