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WATER
S ESSENTIAL | s

FOR LIFE

A Nature
s A-Ourlives and webeing
/. A_Food production
4 A Economic development




OUR RESEARCH

HEALTH

A Emerging contaminants
A Hygieneandsafety
A Antimicrobialresistanc AMR)
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ANTIMICROBIAL “moiefies

RESISTANCE G X
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Ponicillium REDUCED
colony Area of INFECTIOUS DISEASE
inhibition of MORTALITY RATE
bacterial growth Discovered
1928
Alexanderr Fleming Per 100,000 Population 1996
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HEALTH

ANTIMICROBIAL SN
RESISTANCE
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What you need to know

WHQO's first global report on antimicrobial resistance,
with a focus on antibiotic resistance, reveals that it is no
longer a prediction for the future. Antibiotic resistance -
when bacteria change and antibiotics fail -
right now, across the world
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Over the last 30 years, no major new types of antibiotics have been developed
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HEALTH
Evolution of ARGs

in environmental bacteria

A N\ ’ Chromosomal
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in environmental bacteria

ANTIBIOTICS
BACTERI& GENE:

A Present in the environment
A Human health

A Animalhealth

Onehealth concept

BengtssorPalmeet al, 2017
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AMR AT KWR
MONITORING
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Monitor: Drinking water companies
A antibiotics

A Antibiotic resistantbacteria

A Antibioticresistancegenes

Surfacewater, groundwater, sewagesystems,
hospitalwaste.

EstablisHevels of AMR
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RESISTANGENES

.........................................................................................................................

A Q-PCR

A Next Generation Sequencing

.....................
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Surface water

Infiltartion pond
Sand filter influent

DWTP outlet
Distribution network

Raw wastewater

2ndary treated water

Surface water

Ozonation
Carbon filters

DWTP outlet

DW reservoir tank

Raw wastewater
2ndary treatment

Raw wastewater
2ndary treatment
3rtiary tr. (UF/RO)
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multidrug
fluoroquinolone
polymyxin
aminoglycoside
beta-lactam
lincosamide
tetracycline
macrolide

phenicol

rifamycin
diaminopyrimidine
sulfonamide

peptide antibiotics
glycopeptide antibiotics
streptogramin
nucleoside antibiotics
fosfomycin
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AMR
RISK ASSESSMENT
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Riskquantification
What is the risk compared to others

KWR



HEALTH

AMR
RISK ASSESSMENT
REMOVAWWTP

..................................................................................................................................................

Riskquantification Which ARB and ARGs are the WWTPs

What is the risk compared to others (cassfied according to levels of
treatment, e.g., primary, secondary,

tartiary] capable of removing? Which
do they never remowve, and for whch
are the WWTP bactenal communities
sources of antibiotic resistanca?

A Wastewater treatment strategies

How much money are we willing to
nvest to ensure that the nsks from

waste water and WWITPE ame
mnamised?

There are justified concerns that the advanced treatment step may promote antibiotic resistance Karkmaret al. 2018
by inducing bacterial stress, and those concemns should be resolved rather quickly before large-

scale investments in the waste water treatment plants are made globally. The nsk analysis should 1{ w R



ANSWER

ANtibioticSand mobile resistance elements in-WastEwater Reuse

Treatment Technologies

Innovative Technologies

.

Advanced treatment
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LED driven photocatalytic
membrane treatment
Ceramic Membrane
improvement

Ozonation
Ultrafiltration
Activated Carhon
Light driven

E

TN

chemical oxidation
¢  Membrane Bioreactor (MBR) '

Conventional treatment
. Activated Sludge (CAS)

Effluent

/
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Fruit e—
Leaves &
Root e—

Scientific Base for
Risk Assessment

D 3

Exposure through wastewater,
water, soil and crops

«  Mathematical modelling
» Exposure models

. Fate prediction

Threshold of concern

Soil / Rhizosphere

Groundwater

Effect Screening

A&ARBR&ARG profile and health-
based reference values for hazard

characterisation

~f—P Advanced chemical analysis

Acute f Chronic toxicity
Cytotoxicity 15
Genotoxicity / Mutagenicity ' .
Anti- / Estrogenicity
Anti- / Androgenicity
Glucocorticoid disruption
Thyroid disruption
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Quantification of

s Antibiotics ~FA L
«  Metabolites 22 1) et
»  Transformation products S,

Matrix charactarization

Characterisation of abiotic factors

7
].\.WR Watercycle Research Institute
Yy W

Microbial Analyses
Biodetection Systems

Assessment of

«  Antibioticresistant bacteria
Antibioticresistance genes
Mobile genetic elements
Gene transfer frequencies

Biodetection of antibiotic resistance [ 4 ¥
k.

| S

Contribution to policy framework and

environmental quality standards

development




Treatment Tachnologies

Incovative Tedinodogim

Sclentific Base for
Risk Assessment
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o Arine | Deosic pexory

. Cytotoskity

o Genotesiity / Mtagenioty
*  Ant. [ Estrogesicity

. Anti / Asdraganicity

o Gluseeortico'd disesption

o Thyvoud dsuption

A ANSWER™ workshop 1

..................................................................................................................................................

Quasditeation of
" Aetbiotics
o Metabolites

o Trarghormation prod uces
. Matrts charsctarantion

Charactamation of sbiotic facers

!

Assessment of
*  Aolbictic res htant bactaria

Blogeeecrion of anmib otic resstance

!

A Modelling and risk assessment tools towards sustainable wastewetse

A Scientific lectures, exercises and excursions

TEH

A Environmentabnd human health risk assessmentatibiotics
A Scientific lectures, exercises and webinar

A Special coursddow to Secure a Goalbb, Academinetworking

KWR

policy framework and

anvironmantal qualty standards
development
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Monday June 18, 2018

2ND WORKSH@DTEH 2nd workshop on "Modelling and risk assessment tools towards sustainable wastewater reuse”

5.30-9.00 Registration

9.00-9.15 Welcome greetings and Introduction of the Event

9.15-10.00  Topic: Fate and transport modelling of microorganisms in the environment.
Dr. Ir Nynke Hofstra, Wageningen University and Research.

10.00-10.30 Case study/group exercise

10.30-10.45 Coffee break

.........................................................

10.45-11.30 Topic Environmental risk assessment of pharmaceuticals
Dr. Caroline Moermond, Institute for Public Health and the Environment.

11.30-12.00 Case study/group exercise

12.00-13.00 Lunch break

13.00-13.45 (Risk) modelling of pharmaceuticals and antibiotics
Dr. Rik Oldenkamp, Radboud University, Nijmegen

13.45-14.15 Case study/group exercise

14.15-14.45 Bio-assays to determine the risk of pharmaceuticals and antibiotics
Dr. Milou Dingemans, KWR Watercycle Research Institute

14.45-15.00 Coffee break

15.00-15.30 Eeuse of water for irmgation, modelling water flows in so1l.
Dr. Ruud Bartholomeus. KWR Watercycle Research Instifute

15.30-16.30 Waste water reuse in the EU and the Netherlands 1" w P
Barry van de Glind, Ministry of Infrastructure and Water



NETWORKSNTERNATIONAL

WHO
COLLABORATING
CENTRE
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==
KWIl?ri]s a WHO Collaborating Cemma/Nater Quality and m \?
Health. 2

A Testlabfor the Household Water Treatment Verification Scher - =

A Testlabfor the WHO/UNICEF Joint MonitoriRgogrammefor
Water Supply and Sanitation

A Providingtechnical support to water quality guidelines and
supporting documents

A Strengtheningechnical capacity of national water quality
laboratories

A Providingexpertise on waterelated aspects of antimicrobial
' Zax), WHO Collaborating Centre on

resistance WP
A Supportingdissemination of WHO guidance to the water sector—= ' arer Quality and Health
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More articles and images
In our onlineyear review.
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