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Webinar Housekeeping

* Itis important to note that all opinions and statements are those of the
individual making the presentation and not necessarily the opinion or view of
|AFP.

* All 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.

* This webinar is being recorded and will be available for access by IAFP
members at www.foodprotection.org within one week.
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Development of international scientific
advice on water (re-)use and food safety
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Background on safety and quality use of water in foo'dﬂat't‘he 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

SUSTAINABLE 1//////1//////////
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Joint FAO/WHO Scientific Advice Programme

= 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

Socio-
economic
development

Protect health and facilitate trade

Codex Alimentarius

_Scientific Advice
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= 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.

o)

= One size does not fit for all.

HAQ
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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 Alimentarius — international food standards

» 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.
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 PRINCIPLES: What is “risk-based”? What is “fit-for-purpose™?
 RISK-BASED APPROACHES to assess “fit-for-purpose” quality

« DECISION TOOLS

®
\J
W 2ain
Global Alliance for
Imprgved Nutrition






Risk-based standards

e Starting from a health risk target
* “back-calculating” how to achieve the target

&0 Nee o

Hazard in supply chain Hazard level Dose
S in food ingested

Health
risk

13
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Guidelines for
drinking-water
quality

Potable water quality (GDWQ, WHO 2022)

Health risk targets:

* Microbial pathogens:

upper reference risk of 10 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

e 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)



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

”

* Irrigation

« Pesticide
application

FRESH CARROT PRODUCTION

N

'''''
. »

PREHARVEST

Finished
—> product

Cooling : i
: Soil removal, Pre-washing
(hydrocooling, — cleaning Washing
rotating drum)
|
POSTHARVEST

(MRA 37 - FAO and WHO,;2021)
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Address risk management questions

‘ Which water source should | use/reuse?

* Should | treat the water? How much?

(MRA 36, FAO
and WHO 2021)

(WHO 2016) -

18


https://www.who.int/publications/i/item/9789241565370
https://www.who.int/publications/i/item/9789240024892

Risk Assessment approaches

Qualitative Semi-quantitative Quantitative
J BO& R i
] % -2 Hl—,._',.,*b i
L : | t : . 1
:? é K : F""‘q : |
R & 4315
. oL . :
;3;:;:;3&;:»{;
FCAFY £
EERE: g i % ]
SANITARY INSPECTION RISK CATEGORIZATION QUANTITATIVE RISK ASSESSMENT
HACCP RISK RANKING SCREENING/IN-DEPTH

* Same best practices
 Can be complementary
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Sanitary Inspection Form DRINKING-WATER

Sanitary inspection questions NO ‘VESI What action is needed?
rick

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

I or spring box "
a a Q
a a Q
|8 Q3
Is the drainage inadequate, which may result in stagnant water in the
spring area?
4
Q
-’ )
a
« sanitation infrastructure within 15 meters® of the spring?
el
Qi
Qa
QQ
Qa

continued on next page

(WHO 2022
GDWQ

(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 (semi-quantitative)

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
@
=>
& Lo
VLO 1 7 3
NIL 8,9 10
Zero VLO LO MED HI VHI

(MRA 36, FAO
Probability and WHO 2021)

21


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

(Gonzales-Gustavson et al., 2019)

22




Risk-based standards

@ Health risk targets (e.g. DALYs)

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

2L

Performance standards (e.g. Log reduction needed)

:: Prescribed technology (e.g. tertiary treatment)






From Risk Assessment to Decision support

Choosing a fit-for-purpose irrigation water source

Q-) @ Water source @
Intended 5 Contact with
1 edn el edible plant Surface |Groundwater
Anililes portions and collected Collected Potable water
Wastewater |groundwater from . R Deep
of unknown | protected rainwater groundwater
quality wells
contact with
HIECEIE HR/? HR/? MR MR LR
portion
READY-TO-EAT
not contact L EV E L O F
with the edible
portion HR/? HR/? LR LR LR ACTION
contact with REQU I RED
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

1. Will the produce always be cooked

Yes
e.g. potatoes before consumption?
No

(EC 2017/C 163/01)

No water

testing required

A

1

y

3. Does the agricultural water comes into

direct contact with the

edible portion of the

FFV (including root FFVs)?

e.g. subsurface

No

or drip irrigation

No

berries, melons, etc.

Fresh fruits and vegetables: leafy greens,
tomatoes, bulb/stem vegetables, carrots,

2. Is the water treated so as to achieve
microbiological standard?

Public/Municipal
water (drinking)

No water

testing required

Yes

e.g. sprinkler irrigation

|
Yes

v

What's the water source?

l

(Treated) wastewater

l

See if there are
national standards
for the treatment of
municipal

wastewater or
industrial process
water to be used for
irrigation.

WHO: Technical
report series 778 (1).

Recirculated water,
reservoirs

l

Analyse at a
frequency in line
with:

a) A sanitizer agent:
the supplier should
provide guidance for
that determination.
b) The grower's risk
assesment: water
source, irrigation
method, contact of
irrigation water with
the FFV (see
question 3 and 4)

« & groundwater 4. Is the water source vulnerable to
collected from deep contamination?
wells, rain water

26


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

Decision trees: post-harvest processing

Choice of water source based on relative risk contribution

primary

Is the type of water used in the

production (PP) known?

Use CWC1

lv

Was waste water used?

Use CWC1 - CWC4

Was surface water used?

Use CWC1 - CWC3

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 orinadequately treated wastewater.

Was shallow well water
used?

Use CWC1 - CWC2

Was deep well water used?

Use CWC1

Y
—
Y5
v,
Y
—

Was collected rain water
used?

Use CWC1

27



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

e Context of continuous improvement




THANK YOU

Elisabetta
Lambertini, PhD

elambertini@gainhealth.org

Global Alliance for
Improved Nutrition



mailto:elambertini@gainhealth.org

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



PESSEE irrigation

Water in the N il
production and
processing of FFV is
used for

“.:ﬂ‘
N

& Washing

g transport

rinsing




Water consumption worldwide
e Q00

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

Water consumption by sector

Manufacturing Electric

32



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

Suitability: Source of water
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Safety and Quality
of Water Used in
Food Production
and Processing

'.Té'v

9789241516402-eng.pdf (who.int)

Water source

Contact with
Intended use of 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

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 cfu/L all types of irrigation/raw
but no direct contact

}

Class C: <10.000 cfu/L  drip irrlgbltlon/n;> contactcI
e part/processe ; O

with edi

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

production

QM“
e e

Rob de Jonge
14-12-2023

use of waste

VOLUME 1
POLICY AND RE|(

water in primary

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

S \‘\ ATER AN EXCRETA AND GREYWATER USE IN AGRICULTURE

‘ﬁbtldﬁe kh  fEn A
@ @

39
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W s Rijksinstituut voor Volksgezondheid
—

en Milieu
Ministerie van Volksgezondheid,
Welzijn en Sport

Handling and
processing of FFV

The use of water that is 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



>

Potable water:
— as an ingredient

— Ice making
- 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.

..., to ensure that water that is FfP.

43



Re-used water which has received
no further treatment

....Clean water could be used for initial
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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Firstwash

H Final wash ]—[ slicing H Combining/portioning ].[ packmg

[

(

Tomato juice extraction ]»[ Pasteurization of juice H packmg
Tomato pulp concentration }

and water extraction

Commercial sterilization of paste ]—[ packlng

TDKMO pASTE

<~:.\- ‘“
— .
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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 :
(ij E" 40
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Final

Rob de Jonge
14-12-2023
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Rijksinstituut voor Volksgezondheid
en Milieu

Ministerie van Volksgezondheid,

Welzijn en Sport

POTABLE |

“’ Non-potabr‘ ... !s possible
\ & VN v(\ ' . is allowed
r ™~ ¥ ... could be useful

\ .

!&s Iong as: ‘} v
i Mater quallty criteria for use in FFV supply
e (] chains is _risk-bdsed and established within
{ the fram@work 6f national food and water
‘\ r$ulat|ons as long as water is FfP

A { ;



Safety and quality of water
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Safety and Quality
of Water Used in
Food Production

and Processing
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Food and Agricult 74
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United Nations

Safety and quality of
water used with fresh
fruits and vegetables

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

Meeting report

MICROBIOLOGICAL RISK
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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CENTRO DE EDAFOLOGIA Y BIOLOGIA APLICADA DEL SEGURA

Field testing the JEMRA guidance

Ana Allende (CEBAS-CSIC)

Q\:v//
International Association for

Food Protection, R\ \ L/
W E B | N A R of Water Usec?l in

Food Production
and Processing

Impact of Water Use and Reuse in Food
Production and Processing on Food Safety at the
Consumer Phase:Focus on the Fresh Fresh Fr

Thu, Dec 14, 2023 9:00 AM - 10:00 AM EST
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The New Codex Alimentarius Framework for Safe Water Reuse in Food Production and Processing

Decision trees: Reports from the meeting breakout groups

@) ot tean . .
d. Decision tree approach

SCEADNAN NN For practical guidance, a decision tree (DT) approach with underlying risk as-
Food Production sessment (RA) will be considered a useful decision support systems (DSS) tool to
=k identify opportunities for levels of log microbial reduction required for water to be
considered fit for purpose. In view of the importance of building on existing work,

a review will be conducted of existing documents on this approach and key points

relevant to food safety managers extracted. /_\
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Step 1. Context assessment

NO
................................. Is the crop eaten raw? I
YES L, Comply with
GAPs (FAO)
\ 4
Theory: ,L\ = == Y» Does irrigation water come into contact with the edible parts?
(also liquid pesticides, agrochemicals, water for spray-cooling? | NO
A |
Practice: /—L\ i B YES v
Is fit-for-irrigation purpose for your situation defined by YES .| Comply with
national/local regulations or guidelines " regulations
NO l
6.1 Fresh produce pre- and post-harvest Conduct risk
Can you perform an appropriate microbial risk assessment YES assessment,
to evaluate your situation and select mitigation measures [——» select
as per WHO 2006 and 20167 mitigation
measures

NO

A

What is the source of your water?
T

v

Potentially high or
unknown risk
water

Potentially low

risk water
(e.g. potable water,
deep groundwater)

(e.g. wastewater,
surface water, shallow
groundwater)
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Potentially high or

unknown risk Potentially low

risk water
(e.g. potable water,
deep groundwater)

water
(e.g. wastewater,
surface water, shallow
groundwater)

o Key elements of DTs identified were:

> characterization of water sources and the distribution and use systems to
identify the risks linked to the site-specific water source;

> identification of the risk based on the type of application (foliar or non-
foliar) and the type of crop (e.g. leafy greens versus fruit trees);

> testing/monitoring based on quantification of generic E. coli;

> frequency and stringency of sampling, in some cases defined according to
the identified potential risks.
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CENTRO DE EDAFOLOGIA Y BIOLOGIA APLICADA DEL SEGURA

+* IAFP

. /A
Practice: /—)\ I

International Association for

Food Protection,
WEBINAR

;fiMrobiol

il

Low farm-level risk if sanitary and
hygiene standards are applied during
farming and harvest. (Ref. A)

Running potable water
and sanitizer have to

Are fresh manure or

be used (Ref. D, RRE6)

human excreta/sludge

]
-

used as fertilizer? L Tes
Yes
Could an alternative source of
Safe collection No | safeirrigation water (potable
and storage 5 *>| water, deep well water) be used?
ensured (Ref. A) (Ref. B, RRT)
No

Could other irrigation systems or
crops of lower risk (not eaten raw)
be acceptable? (Ref. C, RR2, RR3)

negative business implications.

~Support the adoption of risk reducing options (Ref C), e.g.:
- On-farm water treatment (ponds, filtration) options (RR4)
- Water fetching without disturbing settied pathogens in ponds

(RR4)

before harvest. (RRS5)
+Compliance monitoring by authorities

- The support of natural pathogen die-off (zero irrigation)

r
Yes

Wil the crops be in
contact with irrigation
or any other non-

* potable water in the
field directly after
harvest, transport .g.
through washing, ice?

1 3

Apply safemanure and sludge l

use guidelines (Ref. A, C, D) I
[

k4 ¥

Is there a risk of (cross)
contamination during
processing (e.g.
washing, refreshing,
cooling, sorting),
transport or seling?
(Ref. B)

Limited consumer risks if
WHO's § key - guidelines are
applied (Ref. E).

F Y

*Raise awareness among fresh produce
sellers and food caterers on
contamination risks and negative
business implications.

«Support the adoption of risk reducing
oplions e.g. vegetable disinfection (Ref.
B) RR6 and avoidance of cross-
contamination, potable water used for ice
«Compliance monitoring by authorities

Yes

h

¥

Are fresh manure or
human excreta/sludge
used as fertilizer?

Yes

1

Most DTs include simple yes/no answers. The most complex ones include
identification of critical control points (CCPs) in water reuse systems.
DTs can be designed with additional information to help the growers under-
stand the risks and the potential interventions that are available; this approach

is highly recommended.
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0 L. Purpose: Purpose:
« Not for food contact applications Re-used water + Food contact applications (food or
ecision trees + No microbiological requirements food contact surfaces)
................................. " for consumer food Safety . MicrObi(}lOgical Safety requirement:
re-use water should not compromise
Th g A — ))
eory e 1 ./
Is contact of the reuse \ J
A [ .

Practice: /= | B water (as reclaimed/ o + Fit-for-purpose
recycled) with food Are microbiological hazards for intentional
materials impossible due absentin thereuse water | and unintentional
to passive management, or present at acceptable »| food contact
i.e. design and levels, i.e. levels that do not applications
infrastructure of Food compromise the consumer + Build active

6.3 Reuse of water in a food establishment operation? food safety of the concerned management into
ingredient/food? your food safety
N Y management
N system, including
validation of
‘ ‘ control measures
s active management feasible as well as
to consistently exclude contact Can reuse water be freated | Y monitoring and
of reuse water with food toavoid presence of hazards —»| | arification of
materials? or to control hazards to control during
acceptable levels? day-to-day
N Y operation

-
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Taller del trabajo conjunto de la FAO/OMS sobre la inocuidad y
calidad del agua utilizada en la produccion y procesamiento de
alimentos

AGENDA PROVISIONAL

Comayagua, Honduras, 11-13 de octubre de 2022
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Visiting industries:

e Growers (Irrigation water)

* Producers (water reuse)
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Questions made to the growers:

 Which is your source of water?

* |sthe water re-circulated?

Do vyou use any chlorine treatment?

* Which type of irrigation system you use?

* |sthe crop in contact with irrigation or
any other non-potable water in the field
directly after harvest?

* |sthere any risk of cross-contamination

during handling and processing?
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People was divided in 5 groups:

* Irrigation system in greenhouse (3 groups)

 Water-reuse (2 group)

Based on their notes they followed
the DTs to assess the water source:
* Primary production

e \Water reuse
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Context and Qualitative Risk Assessment Irrigation water

Inicio Insertar Disefio de pagina Farmulas Datos Revisar Vista Ayuda ;Qué desea hacer?

ks - - — -
D b Cortar Calibri M A A == & 30 Ajustar texto General - -- ' Mormal Bueno Incorrecto Meutral Calculo
. ER Copiar - . . Fﬁ
egar SR - === == : S 2 gon | €0 00 ormato ar formato Celda vincul... |Entrada Hipervinculo Hipervinculo.
- ¥ Copiar formato N K-S = 2 = = = — | == Comb'ﬂﬁr}’CE”tfﬁf % LTt = - = S p P
condicional - como tabla
Portapapeles I Fuente I Alineacian I Mimero I Estilos
K12 - Je

CONTEXT ASSESSMENT Algorithm Algorithm Algorithm Then Algorithm Then

2 |Is the crop consumed raw? NO Comly with GAPs (FAO)

Does the water come into contact
3 YES with the edible parts? NO Comly with GAPs (FAO)

Is fit-for purpose for your situation

defined by national/local regulations or Comply with regulations and
4 YES guidelines MO guidelines

Can you perform a full MRA to
evaluate your situation and

5 | YES select mitigation measures? YES Conduct MRA
What is the type of
your water

& NO source?




CENTRO DE EDAFOLOGIA Y BIOLOGIA APLICADA DEL SEGURA W E B I N A R

CEBAS-CSIC % I AF O s B mmb.ou

v

Potentially high or
unknown risk

Potentially low

water risk water

(e.g. wastewater,
surface water, shallow
groundwater)

(e.g. potable water,
deep groundwater)

* 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
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TABLE 1. Qualitative effectiveness of selected control measures for produce, with focus

on a small-scale production context

. Step 2

Risk mitigation options Effectweness Cross-
rating
reference

Alternative water source such as deep well or potable RR1
water
Change from raw eaten vegetables to boiled vegetables ..., RR2
Change from overhead irrigation (sprinklers, watering
cans) to: Furrow irrigation .
Drip irrigation e RR3

On-farm water treatment ponds with 18+ hrs
sedimentation period . RR4
Water fetching without disturbing pond sediment

Filtering water before irrigation (e.g. fine sand, biochar) . RR4

Irrigation cessation for three days (no watering before

harvest) RR5
Note: in hot climates, prolonged irrigation cessation is

not feasible.

Peeling fresh produce (e.g. root crops, fruits, removal RR5
of cabbage outer leaves) “

Washing salad with running potable water . RR6
Washing salad with running potable water and added RRE

sanitizer

TARGET FOR RISK REDUCTION(RR) s,

Example: assuming a target of 6 stars, assuming reduction is additive
Filtering water + Drip irrigation + Produce washing with sanitizer=« + ««+ + +e = c0vess
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APPENDIX IV

GUIDELINES FOR THE SAFE USE AND RE-USE OF WATER IN FOOD PRODUCTION AND PROCESSING

|5 e croge seten raw'

s

!

Doz Irfgation water come inta cantact with the
edible paris? (alse liquid pesicide, agrochemicals
wabar far epray-eoaling ?)

,}Ei

12 it-for-Imgation pUFPASE L7 yoUr EXUStion detned “

by nationallocal regulafions or guidelines?

amply with Goad
preulurel Praciicas

*

Gormplly with reguiations

—_—
Do wou heve thi capacky to perom a watee it for foonour water nHO-purDDER
purpose assesmaent and implement miligation Jazsesamant, and salect
mannurne? [rEGaion mansunes
h

&

!

[ WAL 1S e SourDe OF our walar J
k h |
nttaly Nigh ar unknown rek watar Foleniially madium n:ak wabar Poleniially kow rek water [8.0.
‘e . was lmrwater, surface waber, =g collected ranwater) ble waber, deep
hallow graurdwatar) ridwacer)



M
( 1. Wil the fresh produce ahuayrsw ‘[ Frash produce: leafy greens,
be cooked before {:msumpmn?J " |tomatoss, oulb/stem vegetabies,

carrots, hamies, atc

rishk: low testing
reguency or ne testing

quired
Mo 2. |5 the water treated so as to
achieve water fil for purpose
Yes
h J
. Does the agriculiural water come into Yes )
Irect contact with the editle portion of .0, sprinkier What iz the water source?
he fresh produce irrigation |
v
X N s y [ Potable water [ Trested wastewater [ Rscyalad water, I
Mo {e.g., ?'IEIWET 4. Iz the water sounce ] ] resanoirs
}auhsuﬁac:e and drip El.lg ;:?EI: P ar vulnerable to
imgation) R contamination?
wells, rainwater L y,
] . _ N L A
i) ow rigk: low testing Soo if there are naticnal | [Testing at a frequency
requency or no testing tandards for the in line with:
/ Ves ) quired reatmant of municipal
8.9., Surface water ~ stowater or industrial | |- & biocids: the supplier
(river, lakes) open water rocess water to be should provide
channels, reservoirs guidance for that
. supplied by well water
4 or rainwater, )
groundwater collected - Thie grower's fit for
Medium risk: Medum from shallow wells PUIPOaE asseasment
fraquency testing \-—4/" water source, irrigation
method, contact of
irgation water with the
k| fresh produce (see

questions 3 and 4)

High risk: high
frequency testing l\»—./l

Examples of decision support system (DSS) tools Example of a decision tree for water testing frequency
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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 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



Purpose:

-Not for food contact
applications

-No miGrobiokegical

Purpose:

-Food contact applications (food or lood
contact surfaces)

-Microbielogical safety requirement; reuse

re-guinarmants for consumer
food safety
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Figure 2. Example of a potential option for water re-use in the fresh produce industry.
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Pre-washing |

Addition of hocide
PRODUCT FLOW st M WATER FLOW
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APPENDIX IV

GUIDELINES FOR THE SAFE USE AND RE-USE OF WATER IN FOOD PRODUCTION AND PROCESSING
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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 ©
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* Assessment of irrigation water interventions and controls on farms, especially
those applicable to low resource settings.

e 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.
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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

IAFP
FOUNDATION

provide quality information to food safety professionals.
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