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Understanding chemical
micropollutants in water
Our drinking water: monitoring & water quality protection
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The value of water
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Water
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Source: Sector in beeld - Vewin
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https://ec.europa.eu/environment/water/
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Paradigms in 200 years Dutch drinking water
Dominant paradigms can change over the
decennia
GRROW - Generational and Radical
Rethinking of the Water Sector - KWR
(kwrwater.nl)
Overview of developments in the drinking
water sector with guiding events in the
socio-political and biophysical system
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Ruben van den Berg, Els van
der Roest, Nicolien van
Aalderen. H2O July 2022
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Paradigms in 200 years Dutch drinking water

1800-1900 Awaress clean water need for public
health protection
1900-1950 Local production and first national
water quality standards
1950-1970 Institutionalized, large-scale production
1970-1990 Awareness environmental water quality
and source protection
1990-2015 Drinking water availability as a given
2015-now Increased water awareness

Paradigms have changed: from a luxury
product, taken as a given, to sustainable
and conscious use and production of
water
Creating a sustainable, robust and
resilient water system
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R&D and
authorisation

prescription
and use

legislation

waste and
removal

8

https://www.rijksoverheid.nl/documenten/beleidsnot
as/2019/02/12/ketenaanpak-medicijnresten-uit-water
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• Microplastics
• Biocides
• Consumer products
Kennisimpuls Waterkwaliteit | STOWA
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Welcome at KWR
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KWR Water Research
institute
• Nieuwegein, The Netherlands
• Shareholders: 10 Dutch and 1 Flemish water
utilities
• +/-180 employees: +/- 135 researchers
• Covering the full water cycle
Brief history:
1948: Founded als KIWA
1973: start toxicology research (surface water
quality)
2006: KWR founded
11
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Shareholders
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Bridging Science to Practice
Water quantity and quality in:
• The urban water cycle,
• its surrounding nature and
agriculture,
• and the Water-Energy-FoodHealth nexus
 interface of science, business and society.
 Translating scientific knowledge into applicable, practical solutions for end-users in the Dutch and international water
sector
 Specialized in ‘wicked problems’ (challenges for the watersector are complex, diverse, uncertain, interconnected)
 innovation accelerators and international network builders.
 coordinating role in national and international collaborations.
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KWR research
Mission-driven research agenda
(global, EU, NL)
Joint Research Programme with water
companies (KWR is coordinator and principal
implementer)
• 40 years of collective research covering
source to tap, institutional memory for
the drinking water sector
Emerging contaminants
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Other networks and
collaborations
• Water in the circular economy (WiCE)
• Joint Research Programme Dune Water
(DPWE)
• European Research
• Dutch Water Technology (TKI)
• Watershare
• Allied Waters
• Aqua Research Collaboration (ARC)
• Water Europe
• European Innovation Partnership (EIP) on
Water
• WHO Collaborating Centre
• Global Water Research Coalition (GWRC)
15
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Water quality research
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drinking water distribution
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www.praktijkcodesdrinkwater.nl
Code of Hygiene for drinking water
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Water sources

Source: Dutch Drinking Water Statistics 2022 (www.vewin.nl).
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Water sources
• Many different combinations of treatment
technologies (depending on raw material /
source)
• No chlorination!

sedimentation
filtration
carbon
oxidative processes
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Evides.nl
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Emissions
Point / diffuse emissions of anthropogenic
chemicals
• Pharmaceuticals (e.g. stp and agriculture)
• Industrial chemicals (e.g. STP, IWWTP,
precipitation)
• Crop protection products (e.g. STP, runoff, drift,
infiltration)
(specific issues: PMOC chemicals (PFAS);
infiltration of surface water in groundwater)
Water treatment and distribution: certification and
normalisation to prevent chemical hazards
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Van Wezel et al. Science of the Total Environment 2018
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Removal requirement over time
Water Framework Directive: ‘Member States shall ensure the necessary protection for the bodies of water identified with the aim of avoiding
deterioration in their quality in order to reduce the level of purification treatment required in the production of drinking water. ‘
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More information: dr.ir. Tessa Pronk
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Wastewater monitoring - sewer surveillance - WBE
COVID
Drug use
Environmental exposures
Contribution to yearly European
Monitoring Centre for Drugs and Drug
Addiction (EMCDDA) reports
Part of SCORE* network (international
QC-QA infrastructure and knowledge
network) * Sewage analysis CORe group – Europe
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More information: dr. Thomas ter Laak
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Toxicology research for
water quality
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Chemical Water quality
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Emerging Contaminants
•
•
•
•
•

not routinely monitored
indications of environmental presence
possibly toxic or persistent
little information available
no quality standards

signalling value
‘other antropogenic
substances’: 0,1 µg/L
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Risk-based monitoring - measure what matters

QSAR
screening

Bioassay
(r)evolution
in
toxicology

Non-target
screening
data

Risk
assessment

Risk Based
Monitoring

Groupwise
and generic
(TTC-based)
screening

Bioassay
data

Quantitative
target data
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Toxicology and risk assessment to derive guidelines for
emerging chemicals
To emphasize non-statutory status:
health-based provisional guideline values

https://rvszoeksysteem.rivm.nl/

Health authorities derive tolerable daily
intake values (lifelong) based on
toxicological weight-of-evidence
Provisional guideline values for drinking
water are based on tolerable daily intake,
allocation of 20%, assuming 2L water
intake, with a body weight of 60 or 70 kg
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Toxicology and risk assessment to derive guidelines for
emerging chemicals
Tolerably Daily Intake (ADI/TDI/RfD/DNEL)
↓
Allocation usually 20% to drinking water
(policy decision)
↓
Relate to body weight (60-70 kg) and
water intake (2L)
↓
guideline value for
drinking water
28

Population variation generally considered
sufficiently in uncertainty factors
From a health perspective, the policy
strategy should ensure that the total
tolerable dose is not exceeded by the sum
of exposure via air, water, soil, food and
consumer products.

More information: Sanah Shaikh MSc
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Threshold of Toxicological Concern as early warning
tool
• compounds grouped related to
structure/MoA
• no Observed Effect Levels (NOELs)
collected and 5th percentile derived
• TTC’s of 0.01 en 0.1 µg/L drinking water
currently used for genotoxic and nongenotoxic substances seem sufficiently
protective for human health effects of
contaminants of emerging concern in
drinking water (Baken et al. 2018)
29
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In silico methods: (Q)SAR and read-across
1.

identifying (quantitative) structure activity
relationships (SARs) between chemical
structures and biological activity

2.

predicting potential toxicological effects
based on analogous compounds for which
experimental data are available (readacross)

QSAR Toolbox / VEGA QSAR / CASE Ultra
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More information: Dr. Renske Hoondert
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In silico methods: (Q)SAR and read-across
1.

identifying (quantitative) structure activity
relationships (SARs) between chemical
structures and biological activity

2.

predicting potential toxicological effects
based on analogous compounds for which
experimental data are available (readacross)

QSAR Toolbox / VEGA QSAR / CASE Ultra
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More information: Dr. Renske Hoondert
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Effect-based monitoring of water quality
From ‘one out all out’ to a more nuanced evaluation of
water quality
environmental and drinking water sets for effect-based
monitoring and effect-based trigger values
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More information: Dr. Milo de Baat
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Effect-based monitoring of water quality
xenometrix.ch

Reus et al. 2010

• Hazard assessment of substances and mixtures
• Available in vitro genotoxicity bioassays for water quality assessment
- Modified versions of regulatory in vitro assays (e.g. Ames test, micronucleus test (MNT),
comet assay)
- ISO standards available (e.g. Ames fluctuation test,umu test, MNT)
- New Approach Methods (NAM) (e.g. p53 CALUX1, ToxTracker2)
Photo: L. Kuipers

• Different mechanisms involved in genotoxicity, different assays needed!
- Mutagenicity
- Chromosome damage

wikipedia.org

1

Van der Linden et al. 2014
2 Hendriks et al. 2012

More information: Astrid Reus MSc
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Online Prioritization through Intelligent HRMS Data
Acquisition
Sampling

Analysis

Data Preprocessing

Sampling

Analysis

Data Preprocessing

Prioritization

Identification

Identification

Prioritization
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More information: Nienke Meekel MSc
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Summary
• Increasing number of chemicals present
in the aquatic environment require
innovative approaches for risk
assessment
• Implement innovations at the level of
hazard and risk assessment
• Implement innovations at the level of
water quality monitoring
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Milou Dingemans
milou.dingemans@kwrwater.nl
030-6069505

Groningenhaven 7
3433 PE Nieuwegein
The Netherlands
T +31 (0)30 60 69 511
E info@kwrwater.nl
I www.kwrwater.nl

Chemical Water Quality
and Health
@KWR_Water

KWR

KWR_Water

https://www.kwrwater.nl/en/expertsexpertises/expertises/chemicalwater-quality/

KWR Library
https://library.kwrwater.nl/
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