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TREFOR Vand

Debiterede 11,3 mio. m3/år

VandCenter Syd

Debiterede 9,1 mio. m3/år

Aarhus Vand

Debiterede 14,3 mio. m3/år

Novafos

Debiterede 15,1 mio. m3/år

HOFOR

Debiterede 52,4 mio. m3/år

Aalborg Forsyning

Debiterede 6,8 mio. m3/år

Hjørring Vand

Debiterede 3,6 mio. m3/år

Din Forsyning

Debiterede 8,8 mio. m3/år

FORS 

Ca. 6 mio. m3/år

18 waterworks

qNTA: Drinking water

50,573
Total number of 

features

19,049
Total number of 

features after blank 
filtration

1,314

Number of features 
annotated from 

spectral libraries

576
Mass filtering m 

±2 ppm

404
Filtering false 
positive (peak 

shape, duplicates)

278
Annotated 

compounds

Level 1: 40
Level 2: 15

Level 3: 223High resolution mass spectrometry

Quantitative!

Nanusha et al. ES&T Water (2025)
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278 Substances in drinking water

ng/L

Nanusha et al. ES&T Water (2025)

Carbamazepine
(treatment of epilepsy)

5-Methyl-1H-benzotriazole
(R)-2-((2,6-Dimethyl-phenyl)-(2-
methoxy-acetyl)-amino)-propionic acid
(Metalaxyl TP2)

Hexazinone
(herbicide)
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Health risk screening of contaminants in drinking water
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“…This guidance enables the identification of actual 
public health concerns from exposure to harmful 
compounds generated during … the production of 
drinking water…”

“The guidance presents the method to address potential 
harm to human health through the consumption of TP via 
drinking water.”
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Genotoxicity screening

General toxicity assessment
In absence of experimental 
toxicological data -> Threshold 
of Toxicological Concern (TTC)

Refine risk assessment
Toxicity assessment based on other 
endpoints (e.g. developmental 
neurotoxicity, immunotoxic and 
reproductive effects). In vitro -> in 
vivo -> not 3R! / $$$!

EFSA 
Guidance 
document
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Tier 1: Genotoxicity screening

“Non-identified substances […] exceeding 0.075 μg/L in drinking water, should be considered genotoxic (worst-case) 
unless demonstrated otherwise. Consequently, mitigation would be needed to ensure levels would be below 0.075 
μg/L…”. (In DK this value is even lower: 7.5 ng/L)
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Nanusha et al. ES&T Water (2025)

Risk Screening Workflow
(PharmaRisk )

https://insa-drikkevand.dk/insa-drikkevand/vidensbank/igangvaerende-projekter/pharmarisk-vaerktoej-til-workshop-oktober-2025
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𝑀𝑎𝑟𝑔𝑖𝑛 𝑜𝑓 𝐸𝑥𝑝𝑜𝑠𝑢𝑟𝑒 (𝑀𝑜𝐸) = 𝟎. 𝟐
𝑃𝑂𝐷

𝐴𝐷𝐷

𝐴𝑣𝑒𝑟𝑎𝑔𝑒 𝑑𝑎𝑖𝑙𝑦 𝑑𝑜𝑠𝑒 (𝐴𝐷𝐷) =
𝐶𝑠𝑢𝑏𝑠𝑡𝑎𝑛𝑐𝑒 × 𝐷𝑊𝐼

𝐵𝑊

Age Groups Body weight (kg) DWI (L/day)

0-6 months 5.75 0.19

6-12 months 8.8 1

1-3 yrs 11.9 1.3

3-10 yrs 23.1 1.6

10-14yrs 43.4 2

14-18 yrs 61.3 2.25

Adults(>18 years) 70 2.25

𝐷𝑟𝑖𝑛𝑘𝑖𝑛𝑔 𝑊𝑎𝑡𝑒𝑟 𝐸𝑞𝑢𝑖𝑣𝑎𝑙𝑒𝑛𝑡 𝐿𝑒𝑣𝑒𝑙 (𝐷𝑊𝐸𝐿)
𝑛𝑔

𝐿
=

𝟎. 𝟐 × 𝑨𝑫𝑰 × 𝐵𝑊

𝐷𝑊𝐼

Typical for pesticides and pharmaceuticals

Other substances with toxicological data

𝑅𝑄𝑠𝑢𝑏𝑠𝑡𝑎𝑛𝑐𝑒 =
𝐶𝑠𝑢𝑏𝑠𝑡𝑎𝑛𝑐𝑒

𝐷𝑊𝐸𝐿𝑠𝑢𝑏𝑠𝑡𝑎𝑛𝑐𝑒

ADI, acceptable daily intake (mg/kg/day); BW, body weight (kg) ; DWI, drinking water intake (L/day)

An MoE of below 100 for the general population and 1000 
for the sensitive population is unacceptable and generally 
warrants further toxicological investigation.

Point of Departure 
(POD)

Risk Quotient (RQ) and Margin of Exposure (MoE)
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Denmark
A 10% pollutant load is accepted from drinking 
water, i.e. the TTC value for carcinogens 
/genotoxicants are corrected from 0.15 to  0.015 
µg/person/day (i.e. 15 ng/person/day).

i.e. for a 2.25 L drinking water consumption:
The drinking water limit is 6.7 ng/L for SUM
carcinogens / genotoxicants! 

Threshold of Toxicological Concern (TTC) – pragmatic screening 
tool for substances without toxicological data 

1-20% pollutant load is accepted 
from drinking water.
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Nanusha et al. ES&T Water (2025)

US EPA databases look-up

Authoritative sources

•European Chemicals Agency (ECHA) Classification Labeling and 
Packaging (CLP)

•EPA mid-Atlantic Region Human Health Risk-Based 
Concentrations

•Germany Permanent Senate Commission for the Investigation of 
Health Hazards of Chemical Compounds in the Work Area

•World Health Organization International Agency for Research on 
Cancer (IARC) Monographs on the Evaluation of Carcinogenic Risks 
to Humans

•Integrated Risk Information System (IRIS)

Screening Sources

•Safe Work Australia Hazardous Chemical Information System 
(HCIS)

•Canada CNESST Workplace Hazardous Materials Information 
System (WHMIS)

•Environment and Climate Change Canada Domestic Substance 
List (DSL)

•Health Canada Priority Substances Lists (2006) (Carcinogenicity)

•Health Canada Priority Substances Lists (2006) (Reproductive 
Toxicity)

https://www.epa.gov/comptox-tools/cheminformatics-analysis-modules-resource-hub

TFA, trifluoroacetic acid

SMILES: FC(F)(F)C(=O)O

https://www.epa.gov/comptox-tools/cheminformatics-analysis-modules-resource-hub
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Nanusha et al. ES&T Water (2025)

Hazard scores, grading and rankings

VH=4, H=3, M=2, L=1
Authoritative = 3, Screening = 2, Predicted =1
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Nanusha et al. ES&T Water (2025)
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Nanusha et al. ES&T Water (2025)
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Nanusha et al. ES&T Water (2025)
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Nanusha et al. ES&T Water (2025)

Acceptable daily intake
(ADI)

Values from literature, WHO, PPDB
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Acceptable daily intake
(ADI)

Values from literature, WHO, PPDB

Nanusha et al. ES&T Water (2025)
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Nanusha et al. ES&T Water (2025)
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Nanusha et al. ES&T Water (2025)

15 ng/person/day
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Nanusha et al. ES&T Water (2025)
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Effect-directed analysis
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Androgen receptor antagonism
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• Risk screening approach
• PMTs (Persistent, Mobile, Toxic)

• Tiny PFAS
• Inorganic “PFAS”

• Nitrate !
• Organophosphates
• Carbamazepine (and its metabolites)
• Benzotriazoles (5-Methyl-1H-benzotriazole)
• Triazine herbicides and their metabolites
• Diphenylguarnidine

Nanusha et al. ES&T Water (2023)
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Semi-quantitation evaluation

Liigand, J., Wang, T., Kellogg, J. et al. Quantification for non-targeted LC/MS screening without 
standard substances. Sci Rep 10, 5808 (2020). https://doi.org/10.1038/s41598-020-62573-z

log-Error = 10
log10

𝑐pred

𝑐
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n = 369

µ = 3.9

s = 3.6

    IQR={1.6, 2.8,4.8}

• 21 substances

• 114 samples
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Wastewater

Human exposome
Toxicometabolomics
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Sludge

Soil

Groundwater

Surface water

Drinking water
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