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2026 meet

up series

May | Plumbing for health
*  Considerations for plumbing in high income settings World Plumbing
*  Teaser of new standards & plumbing guidance coming in 2027 CouncilV/IAPMO
. Philippines experience DOH Philippines
July | Health care waste management International Solid Waste
Association
. Country experiences of mercury reduction (Montenegro, Albania,
India) Montenegro, Albania and
. Updates and new resources: WHO Academy health care waste India
course
Sept. | Emergencies IRC

. Application of WASH FIT in emergency settings
. Integration of IPCAF and WASH FIT in DRC

Democratic Republic of
Congo



Introduction to water quality in health care
facilities, Rory Moses McKeown, WHO

Water safety in health care facilities in
Ukraine, Alla Yushchuk, WHO Ukraine

Agenda

Hospital water safety managementin
Bangladesh, Dr Zahid Hayat Mahmud, icddr,b

Question and answer

Slides will be added to www.washinhcf.org/resources and the recording to the WASH in HCF YouTube channel



http://www.washinhcf.org/resources

Water guality In
healthcare facilities

Rory Moses McKeown, WHO



Safe water in HCFs protects the
vulnerable, prevents infections,
& delivers better care E}




How does safe water in HCF promote better
health outcomes?

Prevents microbial and chemical harm from drinking-water
Prevents Legionella and inhalation risks in water systems
Enables effective cleaning and infection prevention
Facilitates effective disinfection of medical equipment

Helps ensure high-risk services (e.g. dialysis) delivered safely & effectively



WHO min. requirements

> Water should be available for
all HCF needs

) Water must be on-site from
an improved source and
available at all points of care

) Water should be safely
treated and reliable

) Water must be of sufficient
quantity to meet the facility’s
needs for 2 days




Achieving this demands
infrastructure, capacity, &
oversight conditions that are
often lacking, especially in

emergency contexts

Underscores need for risk-
based approach to safe
water in HCFs
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Enhanced patient safety and infection prevention

Clear understanding of the facility’s water system
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Better use of limited resources

) |

Faster detection and response
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Steady, progressive improvement aligned with best practices
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RISK-BASED principles can support safe water in
HCFs, including in emergency contexts

“Quick guide” for
safe water in HCFs




QUICK GUIDE distils key risk-based principles for

safe water in a simplified way

uick guide for safe

water in HCFs

Incorporates risk-based thinking, inline with WASH-FIT
Managing water safety in health care facilities: a quick guide p ri n C I p le S

Pilot version for discussion and use during the workshop
December 2025

Introduction and Ukrainian Context

Thiz quick guide is meant to be used as part of = wider quality improvement process, including through the . . .
A S S u orts d eeper d ive into s afe water operations &
‘water quality and is meant to help guide those in charge of water services within hezlth czre facilitizs on key

tasks and corrective actions.

This version is specifically for Ukraine. Key factors contributing to water related heslth risks in Ukraine H 1 1

include poor condition of water trestment facilities 2nd supply networks, lack of saurce water protection I I l a I n e n a n C e I I l a n a ge I I l e n a n I I l O n I O rl n g
2nd limited laboratory capacity, control and regulation. Select Ukraing, EU 2nd WHO limits for select water ) )

quality parsmeters are listed below.

In general, the current Ukraine standards [DSanPin 2.2.4-171-10) are exhaustive and standardizad nationally
2nd most water producers are not able to meet them. In additionzl o r nts for specific

limits, the EU Drinking Water Directive requires risk-based approaches to help ensure safe drinking-water.
Risk-based and menitoring is also recommended by the WHO’s Guidelines for drinking-water

T e Can inform progressive improvement planning via WASH-FIT

In Ukrsine, the Ministry of Health is in sharss.of setting water quality standards, the Regional CDCs 2nd State
Service of Ukraine on Food Safety and Consumer Frotection with regulating and monitoring standards and

drinking water suppliers | ible for producing water that meets standzrds. For heaith care
facilities that produce their own water (self-supply) they must zlso meet national standards and can perform ra I I l eW r

water quality analyses themselves or contract to accredited laborstories.

Parameter Ukraine standard EU Directive 'WHO Guidelines on Drinking-Water
[minimum (DSanPin 2.2.4-171- | 2020-2134 Quality, 4" edition (2022)
reguirements) 10)
Turbidity «=1.0-3.5 HOK* According to Ideally = L NTU for disinfection and
zcceptability of zesthetic purposes. If this is not . . . .
consumer possible, the sim should be to keep
Can be supported by basic risk management & monitoring
Free chlorine 0.3-0.5 mg/dm® - = 0.2 mgfl at the point of delivery for
rasidual equivalentto (0.3-0.5 piped supplies, or at the peint of use. . . . . . .
mg/1)
tools, including routine sanitary inspection
Legionelia No standard <1000 CFU/1 No guideline value, but monitor and
«control according to risk
Nitrates <50 mg/fl [nitrates]/50 + <50 mg/fl
[nitrites]/3=1 mg/l
Nitrites. <0.5mgfl <3mg/l

* HOK is an optical turbidity unit_ 1t s based on light attenuation while NTU is based on light scattering. While it is not
possible to do 2 direct conversion, in ganerzl 1 HOK is appraximatzly 2 NTU.




QUICK GUIDE for safe water in

Application of the guide requires:

1. Understanding (and mapping) the HCF
water supply system

Central water supply (60 000 L/day) “non-drinking quality”

Osmosis
(without service)

(5 000 L/week)
“drinking guality”

(5 000 L/2 months)
“technical water”




QUICK GUIDE for safe water in HCFs

Application of the guide requires the following

2. Monitoring the effectiveness of control
measures for key vulnerability points in 2o vetyeane

System element | Operation and Operational monitoring

. o . maintenance What to monitor Where to Critical limit (s) Possible corrective actions if Responsi
t h e Syste m (O p e ratl O n a l m O n Ito rl ng) monitor acceptable limits are exceeded | ble
Departm
ent and
person
. . . Plumbing/ -Check for leaks throughout | -Check valves where -All main valve -Any water leaking from -Determine what is causing the
i system at critical points main supply connec ts | connec tions taps leak; tighten and/or install
3 ° I m p le m e ntl n g p ro a Ctlve O p e ratl 0 n S a n d E::;:::itzl:: 0 (e.g. valves, under sinks, to storage for leakage -All showers, replacement parts

system etc.); repair or replace - Check showers, handwash and

m a i nte n a n C e (O& M ) pipes, fittings as required handwash stations, eyewash stations

eyewash stations are




QUICK GUIDE for safe water in HCFs

4. Water quality testing and sanitary
inspection to verify the water is safe,
and identify opportunities for
progressive improvement

Application of the guide requires the following

Item/Action What to Where When | Critical limit (s) Corrective actions if limits are exceeded

(listed incrementally, starting | monitor

with basic and more

advanced)

-Visual and physical inspections - check the -Priority taps® -Daily® - The following observed during -Investigate the potential source with relevant
appearance, -All water storage visual inspection of the water may | stakeholders (e.g. water supplier, plumbers etc). If
taste and tanks indicate problems with the water microbiological water quality is in doubt, boil or
odour of the -All dr.inkingfwater quality: cloudiness (e.g. turbidity); | disinfect water used for drinking and medical
water containers milkiness (e.g. air in the pipes); purposes.

- all trucked water red/orange tinge or sediment (e.g. | _For sediment or other noticeable color for storage
iron); brown/black tinge or tanks and drinking water containers, clean with
sediment (e.g. manganese), blue detergent and disinfect
(e.g. copper); eggy odour (e.g.
hydrogen sulphide); metallic taste
(e.g. general metal
contamination)®.

-Basic quality parameters -free chlorine | -Priority taps -Daily? -free chlorine residual < 0.2 mg/| -Adjust chlorination to achieve a free chlorine

residual
(where

-All water storage
tanks

residual at the point of use of greater than 0.2 mg/I
- Monitor upstream of low chlorine fixtures to

SANITARY INSPECTION FORM

A. GENERAL INFORMATION

Piped distribution - storage tank

DRINKING-WATER

A.1. Storage tank information

Storage tank location [e g village, town, community, parish, district, province, state]

Additional Location information
State the reference system and units, if using coordinates
le.q. national grid reference coordinates, GPS coordinates]

Name of entity responsible for the management of the storage tank
le.g. name of water utility, private operator, community group)

Year of construction of storage tank

Storage tank volume

lincluding units)

Storage tank construction material
Tick [v'] the appropriate boxles) and provide
further information where applicable

3 Ductile iron (DI
[ Palyvinylchloride [PVC]
1 Other. Describe

Q Ferrocement
O High density polyethylene [HOPE]

2 Concrete




Advanced

Operational monitoring — visual inspections and water quality measurements

On-going operations & maintenance

Sanitary inspection and advanced water quality testing (free chlorine, pH, turbidity and E. coli; priority chemicals)

Enhanced
Operational monitoring — visual inspections and water quality measurements 2
On-going operations & maintenance

Sanitary inspection and basic water quality testing (free chlorine, pH, turbidity)

Intermediate

Operational monitoring — visual inspections only
On-going operations & maintenance

Sanitary inspection to confirm effective risk management practices

Basic
Operational monitoring — visual inspections only
On-going operations & maintenance



Water safety in

healthtare ffﬁities
in Ukraine & “
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WASH FIT in Ukraine

BELARUS

* Pilot projects in

Chernihiv
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WASH FIT in Ukraine

* Tailored adaptation of indicators to Ukrainian legislation

* Extended indicators in HeRAMS (Health Resources and
Services Availability Monitoring System) self-reporting

* Translation of WASH FIT guiding materials into Ukrainian

in unstable environment

@ Structured approach for rapid assessment

St "

-(@®)- Mentoring and capacity building

Stronger coordination and donor support

'SECOND EDITION



WASH FIT applied in tandem with IPCAF

(Infection Prevention and Control Assessment Framework)

How water safety is critical for IPC measures:

* Essential for hygiene practices

* Cleaning and disinfecting the environment

* Water systems can be reservoir of pathogens (e.g. Legionella)
* Medical equipment reprocessing

 High-risk clinical procedures rely on safe water (e.g.
hemodialysis)



Why water sector
becomes critical

Pre-existing vulnerabilities
* Aging infrastructure

e Uneven access in rural
areas

* Limited monitoring and
knowledge of water
quality/safety
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Water supply
infrastructure

e [nstallation of boreholes

 Water treatment
stations (on site)

* Water storage tanks

* Back up energy supply
sources (generators,
renewable energy
sources)

)| Safe wate

ris needed for:

¥e | Drinking and hydration

_ Medical clinical care

IPC measures

Sanitation and hygiene



Responsibilities for water safety in HCFs

* Water supply in HCFs is provided on a contractual basis,
and the provision of water is subject to licensing
requirements

* The water supplier (manufacturer) is responsible for service
quality and maintaining external water supply networks

* The HCF (consumer) is responsible for maintaining its
internal water pipeline systems

* In case of disruptions local authorities and service
enterprises must ensure the availability of back up water
supply options



Water safety: quality
control

Drinking water standards are
regulated by the State Sanitary
Norms and Rules

Normal conditions:
epidemiological, radiation,
chemical, and organoleptlc crlterla

During emergencies under
martial law:

Primary focus epidemiological
safety and microbiological control




Parameter Ukraine standard EU Directive WHO Guidelines on Drinking-Water
(DSanPin) 2020-2184 Quality, 4" edition (2022)
Turbidity <=1.0-3.5 HOK According to |Ideally < 1 NTU for disinfection and

acceptability of

aesthetic purposes. If this is not possible,

consumer the aim should be to keep turbidity < 5
NTU.
Free chlorine |0.3-0.5 mg/dm3 eq.to - > 0.2 mg/l at the point of delivery for
residual (0.3-0.5 mg/l) piped supplies, or at the point of use.
E. coli 0 CFU/100 ml 0 CFU/100 ml |0 CFU/100 ml
Legionella No standard < 1000 CFU/I No guideline value, but monitor and
control according to risk
Nitrates <50 mg/l [nitrates]/50 + |< 50 mg/|
[nitrites]/3<1
Nitrites < 0.5 mg/l mg/| <3 mg/l
Arsenic < 0.01 mg/I < 0.01 mg/I < 0.01 mg/I
Fluorides <0.7-1.5 mg/l <1.5mg/L < 1.5 mg/l
Lead < 0.01 mg/I < 0.01 mg/I < 0.01 mg/I




Water supply inf
HCFs: current
state



HeRAMS self-reporting:
water supply

10,726 HCFs

®92.8% (9,956 HCFs) had water
available

=744 (out of 770 reported no/partial)
water were primary health care
facilities (PHC) 0 4%

" 45 PHC facilities had no water B Available

Partly available
* as of December 2025 Not available




HeRAMS self-reporting:
water sources

I ————— 7083

Piped Supply Network

Tube well/borehole

Protected dug well
Unrotected dug well
Protected spring

Tanker truck

Surface water (river/dam/lake)
Rain water

Unrotected spring

I—— 2330

I 1954

Il 263
247
154
1 41
1 40
1 25

Majority of facilities have piped water
(59%) but many have boreholes (19%),
protected wells (16%) and 264 (2%) have

unprotected wells

* as for December 2025



Operational challenges

* Insufficient knowledge for estimating water needs

* Lack of knowledge on water storage maintenance and operation
* Ensuring water quality (water testing at the point of use)

* Lack of distribution system for technical water

* Water accounting and saving strategies

* Limited technical staff expertise of water safety practices

* Absence of internal policy documents (SOPs, guidelines)

®
b Support for managing water safety — quick guide



Managing water
safety in health
care facilities: a

quick guide

Pilot version discussed
during the workshop

(16-17 December 2025,
Kyiv, Ukraine)

.

Y




Workshop: purpose and key stakeholders

Participants:

* Healthcare facilities (engineers, |IPC staff)

* Regional Centers for Disease Control and Prevention (CDC)
* Expert groups active in the sector

* Governmental authorities and other

Purpose:

* Promote a risk-oriented approach to water management in
HCFs and discuss the quick guide for managing water
supply systems



Quick guide for water management in HCFs

=
[ A

<

Documenting Ensuring safety of Using the results to

Information on water by regular set priorities for

water supply operation and building resilience
maintenance, and planning gradual

operational monitoring improvements



Priority actions to strengthen water safety in
HCFs

» Engage regional CDCs to provide methodological support
and guidance

» Implement the quick guide in selected HCFs, followed by
monitoring and improvement actions

» Supportin strengthening national regulations
(water-needs estimation, maintenance of water-storage
systems, water-saving strategies)



Investments in safe water in HCFs in Ukraine

»Reducing cost of healthcare-associated infections, incl.
caused by antimicrobial-resistant pathogens

»Reducing the spread of waterborne outbreaks

»Advancing national priorities for resilience and sustainability

»Supporting efforts to strengthen primary health care

» Facilitating alignment with EU standards through the shift to
a risk-based approach for more effective use of resources
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Comprehensive Water Quality Assessment in District
and National Level Hospitals across Bangladesh

Dr. Zahid Hayat Mahmud

Scientist and Head

Laboratory of Environmental Health, icddr,b

Solving public health problems through innovative scientific research www.icddrb.org




Objectives: Systematic sampling to map water quality transition from source to tap and guide
hazard control and mitigation strategies in water safety planning

« 181 national-level hospitals across Bangladesh.

September 2025 to June 2026

Sampling Points

Parameters

Source water

E. coli, Turbidity, Electrical Conductivity, Arsenic, Iron,

Manganese, Lead, Fluoride

Drinking water (point of use)

E. coli, Electrical Conductivity, Turbidity

Labor Room/High Risk Ward

E. coli, Legionella pneumophila, Pseudomonas aeruginosa,

Tap SCANU/ICU/NICU Turbidity
oT
E. coli, pH, COD, BOD DO (Dissolved Oxygen), Ammonia as
Wastewater Nitrogen, Phosphate, Nitrate (NO5), Nitrite (NO,), Total

Phosphorus, Total Suspended Solids




Tap water of high risk areas (n=538)

>=1000 cfu/100ml

100-<1000 cfu/100ml

10-<100 cfu/100ml

<10 cfu/100ml

Absent

E. coli Pseudomonas aeroginosa

>=5000 cfu/100ml

0.74%

1000-<5000 cfu/100ml 15.43%

100-<1000 cfu/100ml

11.52% <100 cfu/100ml

Absent

16.36%

21.75%

27.88%

18.59%

23.23%

Legionella pneumophila

>=1000 cfu/L [ 4.83%

16.17% 100-<1000 cfu/L [N 15.43%

10-<100 cfu/L [ 6.32%

<10 cfu/L  0.00%
48.33%

“icddr,b




Antibiogram of the resistant isolates

m Resistant u Intermediate m Sensitive

FOS Kl <

ESBL-producing E. coli vz TR 5% s
SXT 31.4%

Tl o PR
= ESBL E£. coliwas found in 113 out of TeC R

180 hospitals. =
) g o
= A total of 226 ESBL E. coliwas < MEm
;
isolated. gl 2o
CTX 100.0%
CXM 99.1%
AMP 100.0%

Percentage

KPC-producing E. coli

Distribution of resistance genes

= KPCE cqli was found in 38 out of o B i
180 hospitals.

= A total of 46 KPC E. coliwas sHV | 0.49%

isolated. TEM I o5
CTX-M I, ::

0.0% 10.0% 20.0% 30.0% 40.0% 50.0% 60.0% 70.0% 80.0% 90.0%

Genes

Percentage
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Arsenic (n=252)

Heavy metal analysis

= Within Standard (< 50 ppb) = Above Standard

Iron (n=252)

= Within Standard (< 1.0 mg/L) = Above Standard

Manganese (n=252)

= Within Standard (< 0.4 mg/L) = Above Standard

« According to the ECR’'23 Standard, Bangladesh

¢ ~ -
Y1icddr,b




We are deeply grateful to the unicef, DGFP, DGHS, and Hospital authorities for their
support and assistance.

i+l

Canada

icddr,b thanks its core donors

for their on-going support ;) Republic of Bangladesh
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$¥icddrb




Questions




cal guide for improving quality of care through
Lo T Ao

SECOND EDITION

1 World Health
idl’ Organization

unicef

Managing water safety in health care facilities: a quick guide
DRAFT VERSION-to be reviewed and revised further for Global Use
with focus on Health Care Facilities in Ukraine

February 2026

Introduction and Ukrainian Context

This quick guide is meant to be used as part of a wider quality improvement process, including through the:
‘Water and Sanitation for Health Facility Improvement Tool (WASH FIT). It focuses on water management and
water quality and is meant to help guide those in charge of water services within health care facilities on key
tasks and corrective actions.

This version is specifically for Ukraine. Key factors contributing to water related health risks in Ukraine
include poor condition of water treatment facilities and supply networks, lack of source water protection
and limited laboratory capacity, control and regulation. Select Ukraine, EU and WHO limits for select water
quality parameters are listed below.

Parameter Ukraine standard EU Directive WHO Guidelines on Drinking-Water
(DSanPin 2.2.4-171- | 2020-2184 Quality, 4* edition (2022)
10)
<=10-3.5 HOK® According to Ideally < 1 NTU for disinfection and
acceptability of aesthetic purposes. If this is not
consumer possible, the aim should be to keep
turbidity <5 NTU
Free chlorine 0.3-05 mg/dm® - 0.2 mg/l at the point of delivery for
residual equivalento (0.3-0.5 piped supplies, o at the point of use.
mg/l)
E. coli 0.CFU/100 mi 0CFU/100 mi 0 CFU/100 mI
Legioneila No standard <1000 CFU/I No guideline value, but monitor and
control according to risk
Nitrates <50 mg/l [nitrates)/50 + <50 mg/l
[nitrites]/3<1 mg/I
Nitrites <05 mgfl <3mg/l
Arsenic <001 mgfl <0.01 mg/l <0.01mg/l
Fluorides <07-15mg/l <15mg/l <15mgfl
Lead <001 mg/l <0.01 mg/l <0.01mg/l

PART 1: Understanding (and mapping) the HCF water supply system

Sections A, B and € of this guide provide templates for systematically collecting and documenting key
information on the water source(s) used in the health care fadility and any water storage facilities available.
Section D provides guidance on essential water guality monitoring and possible corrective actions that can

* HOK is an optical turbidity unit. Itis based on light attenuation while NTU is based on light scattering. While it is not
possible to do direct conversion, in general 1 HOK is approximatsly 2 NTU

WHO & UNICEF WASH in health care facilities

N A SI- @whounicefwashinhealthcarefa603 - 729 subsc
~ Videos and webinar re WA

dings on WA vealth care facilities from WHO and UNICEF ...more
Health Care Faciliti

Customise channel  Manage videos

Home Videos Shorts Playlists Posts

For you

District scale-up (2025 -30)

0 =

2

Securing public commitment for results-based i How 10 use the WASH FIT assessment tutorial in £ How to use the WASH FIT assessment form in Kobo  # WASH FIT Report - Launch Wabin.

funding of drinking water in rural HCFs (Feb 2026) Excel 100lbox

o  views 3 years ag kv
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