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Sanitation is lagging behind

4.5 billion people

globally have no toilets at home
that safely manage excreta o5

Of those people...
2.3 billion
still do not have basic
sanitation services

600 million
892 million S
e wr il with other households

UNIVERSAL AND EQUITABLE ACCESS TO SAFE SANITATION FOR ALL BY 2030
END OPEN DEFECATION

) drsren nicef @

e Strategy vision: A world with accessible,
available and sustainably managed water
and sanitation for all people and the planet.

e Strategy impact: A more holistic, integrated
approach that accelerates progress on
internationally agreed water-related goals
and targets and leaves no one behind.

United Nations
System-wide Strategy
for Water and Sanitation
Highlights by UN-Water

June 2024
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Sanitation and Health

> Evidence of health impact of sanitation

> Addressing Ministries of Health who's role in
sanitation has declined over the last 50 years

> There is a lack of public health guidance on how to
maximize health gains from sanitation systems

GUIDELINES ON SANITATION
AND HEALTH

> Shift from basic sanitation to full, safely managed
sanitation chain

Source: Guidelines on sanitation
and health (who.int)



https://www.who.int/publications/i/item/9789241514705
https://www.who.int/publications/i/item/9789241514705

Pathways

Route of
infection
Sepsis and
generalized
infection may
CCUr

and Pathogens

Inh al ation and

Ingestion i rati Contact
. aspiration .
{Drinking) (Aerosols) (Bathing)
i Skin (especially if abraded),
Gastrointestinal Respiratory mucous membranes,

wounds, eyes

v

Bacteria
Campylobacter
SpP.

E coli
pathogenic
Francisella
tularensis
Salmonella
spp.including
5. Typhi
Shigella spp.
Vibrio cholerae

v

Viruses
Adenoviruses
Astroviruses
Enteroviruses
Hepatitis A
virus
Hepatitis E
virus
Moroviruses
Rotaviruses
Sapoviruses

v

Protozoa and
helminths
Cryptosporidium
hominis/parvum
Cyclospora
cayetanensis
Dracunculus
medinensis
Entamoeba
histolytica
Giardia
intestinalis
Toxoplasma

gondii

v

Adenoviruses
Enteroviruses
Legionella
pneumophila
Mycobacteria

inon-tuberculous)
Naegleria fowleri

Source: Guidelines for drinking-water quality, 4th ed.,

v

Acanthamoeba spp.
Burkholderia pseudomallei
Leptospina spp.
Mycobacteria
(non-tuberculous)
Schistosoma mansoni

incorporating the 1st addendum (chapters) (who.int)



https://www.who.int/publications/m/item/guidelines-for-drinking-water-quality-4th-ed.-incorporating-the-1st-addendum-(chapters)#:~:text=Guidelines%20for%20drinking-water%20quality%2C%204th%20ed.%2C%20incorporating%20the,Microbial%20aspects%208%208.%20Chemical%20aspects%20More%20items
https://www.who.int/publications/m/item/guidelines-for-drinking-water-quality-4th-ed.-incorporating-the-1st-addendum-(chapters)#:~:text=Guidelines%20for%20drinking-water%20quality%2C%204th%20ed.%2C%20incorporating%20the,Microbial%20aspects%208%208.%20Chemical%20aspects%20More%20items

Pathogen characteristics
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> Morphology
Size matters
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Figure 1 Values of kg, time to first log (n = 563) as a function of
temperature, categorized according to detection by cell culture (CC),
in simple (5) or complex {C) matices and temperatures <50°C or
250°C. The values shown in the figure were obtained from studies
marked by the * after the year of publication in the References.
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Wastewater: Solely a Source of Infectious
Diseases or also of Value for Public Health

Bathing, drinking, urban

Treated sewage and irrigation water

Raw sewage Surface and

groundwater
o_0
9 . o
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Human surveillance Efficiency water Environmental transmission
Water Quality treatment processes to humans and animals
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Environmental Surveillance - multipurpose

1.

Identification of contaminated water source
that caused infectious disease cases/
outbreaks (e.g. norovirus, hepatitis E virus,
Trichobilharzia)

Water- and foodborne transmission routes
e.g. norovirus, Coxiella burnetii, rotavirus,
enterovirus, Cryptosporidium and Giardia

Retrospective environmental surveillance to
origin e.g. norovirus, parechovirus, aichi
virus

4. Risk-based monitoring e.g. poliovirus

5. Emerging pathogens e.g. Francisella
tularensis, nontuberculous mycobacteria,
antibiotic resistant pathogens

6. Environmental surveillance in addition to
pathogen and disease surveillance e.q.
poliovirus and measles virus, resistant
pathogens



Retrospective environmental surveillance - Norovirus

Norovirus genogroup II Seacroft N |
strain first identified in a stool =
sample collected in 1990 in the —[ e
United Kingdom. GG Hawai
Retrospective environmental e
surveillance confirmed earlier
circulation in archival water samples RN
from 1987 in the Netherlands.

Effluent — Leerdam (August 5, 1987)
Our observation confirms, {Zj:jf‘*:m“
retrospectively, the potential .
usefulness of environmental Gediin
surveillance as a tool for monitoring Gt Norwak
virus infections in the population. —

GGl4 QueensArms

GGIV1 Alphatron



Risk-based monitoring -
poliovirus

>

On 6 September 2014, 10(13) infectious wild
poliovirus type 3 particles were accidentally
released into the sewage system by a vaccine
production plant in Belgium.

Virus was discharged directly to a wastewater
treatment ﬁlant and subsequently into rivers that
flowed to the Western Scheldt and the North Sea.

No environmental surveillance was in place and
poliovirus was not detected in post-notification
samples from the wastewater, surface waters,
mussels from the Netherlands.

Quantitative microbial risk assessment showed that
1/ the infection risks resulting from swimming in
Belgium waters were above 50% for several days

and warnings were issued and 2/ that the infection
risk for consuming local shellfish warranted a
shellfish cooking advice.

x Eurosuwelllance Europe's journal on infectious disease survei

A Cumrent Archives v Special compilations v  Collections v  About Us v  Editorial

Home Eurosurveillance Volume 21, Issue 11, 17/Mar/2016  Article

Research article

Risk assessment, risk management and risk-based monitoring
following a reported accidental release of poliovirus in
Belgium, September to November 2014

M) Check for updates

Erwin Duizer!, Saskia Rutjes' , Ana Maria de Roda Husman'?, Jack Schijven34

Accidental WPV3 release
O Sampling at the WWTP

O Sampling of mussels
. Sewage water sampling

in Krabbedijke and Stavenisse

Reporting of WPV3 release
Press release of acciden
Consultation LCI and WHO polio laboratory
First meeting polio response team
RA: WPV3 notin NL before 18 Sep
First draft QMRA
Second meeting polio response team
QMRA finalised
Shellfish cooking advise issued

End of poliovirus alert

Expected arrival of WPV3 in Western Scheldt

Final laboratory result: no WPV3 foun
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* EUI‘OSUFVBI”BHC@ Europe's journal on infectious disease surveillance, epidemiol

# Current Archives v Special compilations ¥ Collections ¥ About Us v Editorial Policies v

Home Eurosurveillance Volume 28, Issue 5, 02/Feb/2023  Article

Rapid communication & Open Access
Wild poliovirus type 3 (WPV3)-shedding event following

detection in environmental surveillance of poliovirus essential
facilities, the Netherlands, November 2022 to January 2023

‘.] Check for updates

285228 ARARLEREBARcamemnmen 03 30330803 3RdRRIYEBERELARAT cnm=asmweonowedd el

Event Day 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 6364
Iinginfected employee] e

[l 52 mple was positive for poliovirus in RT-FCR

[ sample was negative for poliovirus in RT-PCR

Event

Complementary
ES - poliovirus

> On 21 November 2022, a wild
poliovirus type 3 (WPV3) was
Isolated from an environmental
surveillance sample of poliovirus
essential facilities in the
Netherlands.

> All 51 employees with access to this
strain were screened for ongoing or
recent poliovirus infection.

> One employee shedding WPV3 was
identified on 8 December and
placed in isolation; monitoring and
contact tracing were initiated.

> WPV3 shedding continued for 4
weeks and stopped 5 January 2023.

> Isolation was lifted 11 January and
halted further transmission.



Complementary sewage surveillance - AMR

Lessons learned

1. Resistant bacteria of concern at STP w/o HCI:
largest contribution from open population
indicating complementarity of information from
sewage surveillance to clinical surveillance

2. Sensitive detection of resistant bacteria:
originating from few people among thousands

3. Global sewage surveillance useful in data-
limited regions: improving sanitation and
health potentially limit global AMR burden




Proofs of principle SARS-CoV-2 in sewage

SARS-CoV-2 RNA fragments detected in 2. Near the first notified case: showing
feces (published beginning of February) wastewater surveillance is a sensitive
approx. 50% samples independent of GI tool detecting few in 1000s of cases

and severity

» Wastewater of importance for COVID-
Wastewater sampled at different 19 surveillance

locations, analysed for SARS-CoV-2 > But less so as a risk for spread of

1. In absence of severe cases: in line SARS-CoV-2
with the contribution of virus in feces
or other excreta from for instance
presymptomatic people

» Protection for those working with
human waste and wastewater needed



Trends in viral loads — SARS-CoV-2

Measured virus loads

Roadmap for municipal public health professionals l

- “ hY
us monitoring in sewage to ﬁghtCOVIDqg/)

Variant
prevalence \
Vaccination (Expected)
coverage - — Hospitalisations
Poisson regression

Virus load per ,
age group
Stratified by age in bins of 20 years

Population based stratification

(Using coronavir
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@ Maintain the currently applicable @ Stayalert. @ Map the spread of the virus @ Keep monitoring coronavirus levels 08/20 11/20 02/21 05/21 08/21 11/21 02/22
measures and advice. Watch for sudden trend shifts. at neighbourhood level. in sewage and comparing to other
Discuss deviations compared to indicators. Date
other indicators. ® Map higl_\-_risk_lo:ations within @ |Ifother indicators also rise: .
DEmURdRain SRR et e Reported hospitalisations (multicoulored) M Expected Hospitalisations
increase local communication, deploy 2
@ Source and contact tracing. large-scale risk-based testing - Modelled virus load
(e.g. test buses).
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Using coronavirus monitoring in sewage to fight COVID-19 | LCI richtlijnen (rivm.nl); Hetebrij et al. STOTEN 2024



https://lci.rivm.nl/coronavirus-monitoring-in-sewage

Harmonized guidance for polio, COVID-19 and AMR

> A multi-pathogen common harmonised o
approach to wastewater surveillance S

> Presents key principles of wastewater
surveillance and areas of harmonisation
e.g. governance

> Pragmatic actions and tools to support
the integration of these principles into
protocols and policies

> Case studies
- Pakistan
- South Africa
- Iraqg




T

Biogas production from industrial wastewater

> In 2016 (cluster 1) included 4 residents of Boxtel
(M) and two non-residents working in the
industrial area of the town (/)

- symptom onset between 28 October and 11 December
2016

> In 2017 (cluster 2) 8 more cases were reported
- symptom onset between 10 July and 3 November 2017

10
9 unknown sequence type (n=7) = ST1646 (n=5) = other sequence type (n=2)
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Loenenbach et al. 2018 Year and week of disease onset



What can WE do to further ES?

1/ What is the societal challenge?

2/ Who is responsible?

3/ Which public health action follows from the
intended environmental surveillance program?

LOBAL
\]UHUE?.%%@TE‘U‘ everyftastfehild DONATE  sHARe: F Q

WHO WE ARE POLIO TODAY WHERE WE WORK FINANCING GENDER NEWS TOOLS

TOOLS AND LIBRARY — POLICY + REPORTS — GLOBAL POLIO LABORATORY NETWORK REPORTS & PUBLICATIONS



Prepare for SSP

Describe the
sanitation system

Develop Identify hazardous
supporting events, assess
pragrammes existing control
and review measures and
plans SANITATION expose risks
SAFETY
PLANNING
SA N lTATl O N S A F ET Y P LA N N l N G Monitor control Develop and implement
Step-by-step risk management for safely managed sanitation systems measures and verify an incremental

- performance
Source: https://www.who.int/publications/i/item/9789240062887

improvement plan

18


https://www.who.int/publications/i/item/9789240062887

Sanitary Inspection u

Sanitary inspection questions

NO

YES
risk)

What action is needed?

TOILET

au
The location (€.g. ensuring a clear and secure access path] and design
$nould make It €3sy 10 use by all Users INCluding those with special neads
or reduced physical moily [e.g. the el is may
INciude 3dGINg features ke an 3CCess ramp. Randrad eic

n

incomplete, does.

Ingress of raimwater may Cause the pit 10 il Up and overfiow, while
animals, rodents, INSECs exc. entering the torles and/or pit can camage
ine 1301ty and CAFTY eXCreta 10 the CommMunIty. A Goor Lockadle from the
2 300 2 WOrking Lght Wikl nelp provide privacy 3nd security 10

ser.

If 1he Toilet S NOt Kept Clean, the users My be exposed 1o excretawhen
uSINg the tolle ana/or this My OISCOUrage (oket Use.

s anal cleansing material fe.g. toilet paper, Leaves, water] absent or
inappropriate for the technology?

1 Culturally 3pRropriase 1aCiities are not provided, users could be
xposed 10 excrera. I 3nal Ceansing Materal i not IPPropriate for the
technology used, thes My Cause bIoCKaGes o Gamages 10 the System.

TOILET

Hanawashing facliues Consis: of the presence of water and soap. They
may be fixed or mobile and INclude 3 SINK WRh [P WAIEr, DUCKELS Wit
1395, UPPY-13pS. 3NC JugS OF DISINS dESIgNated for Nandwashing. Saap
Includes bar so3p, liGuid 503p, Powder detergent, and SO3py Water.

Can flies and other insects easily enter and leave the
pit/container/tank?

tothe
tocal community.

ang/or
the toilet?
It there are, users may be exposed 10 excret.

AINMENT

pit poorty
‘Gamaged, and/or the side walls are not stable?

f the wals are not stable and/or the slab cracked, there may be a risk
that the plwill Collapse PUTTINg USers at risk (e.g. failing into pit]

Is the bottom of the it less than 1.5 m* from the water tablewhere
grounaw: s used for dri

1 50, the pit May Contarminate groundwater (€.g. by infitrationl. This may
Pose heaith risks were groundwater I used for Grinkin

used for drinking?
Tosets close 1o grounawater supplies may affect water qualry fe.g. by
INfitration) anG pose health risks 0 those retying on this water source
for drinking,

source?
Pollunon on higher ground poses 3 risk, especially In the wet sason, as.
faecal material may Nlow (OWards the Water SOUrce Delow.

I5 the container/pit/ septic tank not accessible for emptying?
Workers need 1o be 3l 10 JCCeSS the pitWith 100lS 3nd emptying
equipment 10 safety remove faecal studge. There should be 3¢ Least one
removadle access hatchcover/ id over 3 hole Large encugh for Noses 10
be Inserted for emprying the pIt/Sepuc tank

Q

Is the pit/container/septic tank almast full?

Q

Total number of risks identified: ........

/13

SRCUND LEVEL

CUTAWAY
BOUNDARIES

UNDERGROUND

Water table
9
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» SIF tool for digital sanitary Inspections (WHO)

SIF tool for digital sanitary Inspections (WHO)

Publication date 07-10-2016 | 00:00 Modification date 20-11-2018 | 14:49

The SIF tool developed by RIVM (based on WHO GDWQ, 2nd ed.) provides a way tot perform
sanitary inspections on a tablet or smart phone. Filled-out forms can be saved (as pdf’s) and
printed for administrative purposes. A sanitary inspection is an on-site inspection of a water
supply to identify actual and potential sources of fecal contamination or microbial risks. The
physical structure and operation of the system and external environmental factors (such as
latrine location) are evaluated. This information can be used to select appropriate remedial
action to improve or pratect the water supply in a qualitative and cost-effective manner.

This is a draft version based on the sanitary surveys first published in 1976 (WHO monograph series #63 "Surveillance
of Drinking Water Quality"), No rights can be derived from the use of this teol.

Downloads
Instruction: Save SIF.cdf first on your computer; Then load it as a stand alone teol with the CDF Player for full

functionality.

+ SIF directlink
» Link to free CDF Player to run SIF A

SANITARY INSPECTION FORMS

PIPED WATER [P [ Cleos score Clear form
PIPED WATER WITH SERVICE RESERVOTR
HYDRANTS AND TANKER TRUCKS 1 facility PIPED WATER
[ romsrvcenomenwatee | 1 General information Zone

RRAVITV_FER DIDEN WATER

National Institute for Public Health

Search



Integrated Water and Sanitation Safety Planning

step 1. e Identify and manage risks along
prepsetor s the entire water supply chain from
it source to tap and sanitation chain
==t from capture to disposal/end-use.
STEP 6. STEP 3.
D:%E"Eu"}:;g"idm Integrated Water h:sl:e:?i?; ::::tgs ]
2nsapiationTana™ e Desirable approach for rural areas
with limited resources and
STEP 5. STEP 4.
s ey s support.
- verify thef |m|::§vlreer:\ee'r‘1ttaprl‘an
ecnmsess;othe

e Probably also applicable for large
supplies.



Assess and demonstrate the feasibility of
integrating water and sanitation safety
planning.

> templates and guidance for iWSSP
implementation

> training workshops
> IWSSP implemented in 3 small systems

FOLLOW-UP

More pilots to improve and finalize the
IWSSP templates and guidance.

IWSSP - pilot project in rural Serbia

Aﬁ’& Narional Institute for Public Health
[+-58 and the Environment
Ministry of Health, Welfare and Sport

Experiences from integrating water and sanitation
safety planning in small systems in rural Serbia

H_van din Berd', B. Rickert', ). Lodk-Wah-Hoor', 0. Jovanowic, 5. Bllelovic, 5. Gligorijiic, V. Karadzic, M.
Vasic and A.M. de Roda Husmant

* Hnriorad Inytiny e dor Subiis Hayh and the Ensros mea. the Betherinds. * e rman [mvirmamen dgarcy, Sermany. Siearsame of fubl
T 2 DR AT D W01, i IS Lot F Bl ST 0T I, S0

Integraied water
and samitation

......
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https://www.rivm.nl/en/who-collaborating-centre-risk-assessment-of-pathogens-in-food-and-water
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