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Health risk management

The Stockholm Framework
The basis of all WHO Water Quality Guidelines

Health-based
targets

Basic control
approaches

Water/waste Other management
quality objectives objectives

Define measures and interventions
(requirements, specifications) based on
objectives

Define key risk points and audit
procedures for overall system effectiveness

Define analytical verifications (process,
public health)

Assess environmental
exposure

Public health status

Tolerable
health risk

Assessment of
health risk




Drinking-Water Quality Guidelines (GDWQ)
1958-2016

Aim 6 Protection of human health

Target Audience é Primarily regulators but wide use by water suppliers and
practitioners

Approach 6 Best available evidence - science and practice

é Advisory in nature allowing local adaptation considering overall
health protection strategies

Evidence-based o Social, cultural, economic & environmental context

¢ Preventative incorporating multiple barriers

é Incremental improvement




Content of Guidelines

FRAMEWORK FOR SAFE DRINKING-WATER

SUPPORTING
Health-based targets INFORMATION
(Chapter 3) < Public health context
i and health outcomes
National Regulatory Body Microbial aspects

3
(Chapters 7 and 11)

) 4

Water Safety Plans
(Chapter 4) Chemical aspects

. (Chapters 8 and 12)

System Monitoring Managem.ent-and <

assessment communication Radiological aspects

(Chapter 9)

w Utility

: Acceptability aspects

Surveillance (Chapter 10)

(Chapter 5)
Surveillance Agency

Specific Circumstances (Chapter 6)
Climate change, Rainwater harvesting, Desalination, Travellers, Emergencies, Buildings,
Health-care facilities etc




Health-Based Targets

Type of : L
target Nature of target Typical applications Notes
Health » Defined tolerable Used to inform Guidelines define a
Outcome burden of disease | derivation of other tolerable burden of
* No adverse effect/ |targets disease of 10° DALY
negligible risk per person per year
Water Guideline Values Chemical hazards Based on individual
Quality chemical risk
assessment
Performance | Specified removal of | Microbial and Set at national level
hazards chemical hazards based on risk
. , , , , assessment and
Specified Defined technologies | Control of microbial
_ health outcome
technology (treatment processes) | and chemical

hazards

targets




Water Treatment Technologies

Table 7.2 Reductions of bacteria, viruses and protozoa achieved by household water
treatment technologies

Enteric Baseline Maosimum
pathogen remiowal  remowal
Treatment prooess group ILAV] LAV} Motes
Chemical disinfection
Fres chlonne Bacteria 3 & Turbidity and chionne-demanding
disinfaection \i 3 ) sodutas inhibit this process; free
IrusEs = chlorine = time product predicts
Protozoa, 3 5 efficacy; not effective against 1 1
Protezoa. e e 20 Combination of
smaridiiam
. . 1 treatments to reach
sporidiLam
Membrane, porous ceramic or comp-osite filtration perfo rmance
Porous ceramic and Bacteria 2 & Waries with pore size, flow rate, targ ets
carbeon block filtration \i : " fitter miedimm and inclusiomn of
IrusEs asgmentation with silver or other
Protozoa 4 5 chemical agents
Membrane filtration Bacteria Z2MF: 2 UR 4 MF: s UF Vares with membrane pore sime,
Imicrofiltration, MForRO HKNForRBD  integrty of filter medium and filter
Israfiltratiomn, Iz, aned resista femical
el Viruses OMESUE AMESUE oo fardaei ot o o e =i

nanofifration, reverss
OEMmosEis)

and bicdogical {“grow-thirough™)
MForRO  WNF or RO deqgradation
Protozoa 2 MF: 3 UF & MF; 5 UR

MFor RO NF or RO




WHO Guidelines for Safe Use of Wastewater,
Excreta and Greywater (39 Edition)

Objective: To Maximize the protection of human health and the
beneficial use of human waste.

Workers, community, and consumers




Health-based targets

Treatment Health-based
thresholds targets éDALYS)
| I
Wastewater Farmers ° Traders Kitchens Consumers
generation | |
I - Awareness
Wastewater Safe ~ Hygienic I Safe food creation
Treatment Irriga.tion l Hand.ling I washing .and to create
Practices .  Practices preparation demand for
safe produce

« WHO guidelines adopt 10 - DALYs — equivalant to 1 excess
case of cancer per 100,000 people.
 Countries may choose to start lower at 10 4 or 10 > DALYs




How can we reach that target?
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Unrestricted irrigation

T: Treatment
DO: Die-off

W: washing of produce

DIy
DO
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Aiming for total of
2 R 6-7 log reductions
£ : by adding up
3 = multiple barriers
5 BB

Different levels

of treatment
depending on use
and post treatment
barriers

Restricted irrigation

DI: drip irrigation (H: high crops, L=low crops)

SSI: subsurface irrigation




Wastewater treatment processes

Table 5.2 Log unit reduction or inactivation of excreted pathogens achieved by selected
wastewater treatment processes

Treatment process Log unit pathogen removals”
Viruses Bacteria Protozoan Helminth
(oo0)cysts eggs
Low-rate biological processes
Waste stabilization ponds ) —4 1—-6 1—4 1—3"
Wastewater storage and 1— 1—6 1—4 1—3"

treatment reservoirs
Constructed wetlands 1—2 0.5—3 0.5—2 1—3°
High-rate processes

Primary treatment

Primary sedimentation 0-1 0—1 0-1 0—1"
Chemically enhanced primary 12 I—2 1—2 13"
treatment

Anaerobic uptlow sludge 01 0.5=1.5 0-1 0.5—-1"

blanket reactors




Key Concepts

System assessment

Hazard identification

Risk assessment

Multiple barriers for risk management
Monitoring (operational and verification)

Incremental improvement




Other documents on water quality
for agriculture

Water for animals, for irrigation, safe use of water in urban and
peri-urban horticulture

Focus on quality as it relates to agriculture production rather
than from the safety of the resulting food for human
consumption




Conclusions

Clean water- not a concept that exists in these documents

Guidance values are not mandatory, give flexibility for local
situations, and allow for progressive improvements

Risk assessment and management of water safety have been
addressed extensively.

The primary audience for this work has been the water
management community. It does not explicitly address the food
safety management community.

How can we bridge between the guidance on water to the
needs for the food safety management community?




Way forward

No single value for clean water, context specific

~_>

Need guidance on defining clean water

~_>

Build on examples on irrigation water (Guidelines for Safe Use
of Wastewater, Excreta and Greywater)

What other key examples needed?

Use of examples to develop guidance to bridge between the
water guidance and food safety needs




