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Intro

•100.000 chemicals registered in EINECS inventory;

•30.000-70.000 in daily use;

•New and more sensitive analytical techniques lead to detection of new 

“emerging” contaminants in the water cycle;

•US EPA and WHO have derived approx. 125 statutory drinking water 

guideline values (GLVs);

•The toxicological relevance of many other unknown compounds for 

humans is often unknown;

•Presently, for unknown compounds in drinking water a threshold of 

toxicological concern (TTC) is applied (0.1 ug/L for nongenotoxic 

compounds; 0.01 ug/L for genotoxic compounds).
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Aim of the present study

• Obtain existing drinking water GLVs OR derive provisional GLVs with the aid of human 

relevant toxicological data for a selection of 110 emerging contaminants.

• Inclusion criteria:

A) Questions related to toxicity posed by drinking water companies;

B) Potential low removal during drinking water treatment;

C) Appearance in recent literature;

D) Occurrence in surface waters, ground water, and or drinking water.

• Compare the results to:

(i) max concentrations in surface water and/or ground water (RIWA, AWR, else);

(ii) max concentration found in drinking water (REWAB database, else);

(iii) the TTC.

• Prioritize compounds that may deserve additional attention (monitoring etc).
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Materials and Methods

Compound categories: 

Compound with established GLV A

Compounds with established TDI, ADI, RfD B

Compounds with established LO(A)EL or NO(A)EL C

Compounds with miscellaneous toxicological information D
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Materials and Methods

BQ threshold for

Surfacewater and/or 

groundwater

BQ threshold for

Drinking water

P(GLV) = max concentration in water 1 1

Potential human health concern ≥ 1 ≥ 1

Further investigation may be neccesary ≥ 0.2 ≥ 0.1

No appreciable concern to human health ≤ 0.2 ≤ 0.1
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Results

~105  compounds of interest;

~30 compounds with a log Kow > 3;

~20 compounds without useful toxicological data;

~5 compounds without a concentration in surface water or ground water;

Final list contains 50 compounds (15 without drinking water concentrations).

Iodinated contrast media 5

Miscellaneous organic compounds 21

Miscellaneous pesticides 14

Oxygenated gasoline additives 2

Perfluorinated organic compounds 2

Pharmaceuticals 6
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Results

1) 1,4-dioxane (MOC)

2) Benzene (MOC)

3) DEET (MP)

4) ETBE (OGA)

5) Iopromide (ICM)

6) MTBE (OGA)

7) NDMA (MOC)

8) PFOS (PFC)

9) PFOA (PFC)
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Results

Compound 

category

Number Examples

Cat A 10 AMPA, bentazone, benzene

Cat B 22 1,4-dioxane, acetylsalicylate, BCIPE

Cat C 7 Benzothiazole, benzotriazole, DEET

Cat D 11 Chloridazon, DTPA, iomeprol
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Results

Highest concentration in ground-/ surface water EDTA (29 ug/L) SW

MTBE (27.3 ug/L) GW

Highest concentration in drinking water EDTA (13.6 ug/L)

Lowest p(GLV) (most toxic) NDMA (0.0001 mg/L)

Highest p(GLV) (least toxic) Iopamidol (415 mg/L)

Lowest BQ value (least problematic) Iodinated contrast media

Highest BQ value (most problematic) ground-

/surfacewater

1,4-dioxane, carbamazepine, PFOS

Highest BQ value drinking water Benzene/PFOA
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Results – ground-/surface water

1)  1,4 dioxane

12) CBZ

38) NDMA

40) PFOS

Schriks et al, Water Research, in press
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Results – drinking water

8)  benzene

41) PFOA

Schriks et al, Water Research, in press
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Discussion / conclusions

•For most compounds evaluated there is large margin of safety between the 

p(GLV and the max concentration in various waters;

•PFOA and PFOS are becoming a global problem and environmental 

concentrations (may) increase. More research should be devoted to removal 

during drinking water treatment (Christian Eschauzier/Pim de Voogt PERFOOD 

project);

•Compounds with a low (p)GLV deserve attention since seasonal factors may 

influence concentrations, resulting in temporarily higher BQ values;

•The toxicological assessment of the studied compounds shows that the TTC 

concept may be very conservative safe to use in absence of any tox-data;

•Obtain better understanding of mixture toxicity effects.
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Results media impact
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Results (relationship between (p)GLV and log Kow)

y = 272.51e-0.5228x

R2 = 0.1123
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Results max concentrations
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Perchlorate

Results risk ratios (RR) for compounds in surface water, ground water, 

and drinking water

PFOS
1.4-dioxane
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