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INTRODUCTION

Groundwater is the sole source for drinking water in Denmark where 98% of the Danish population drink water from public abstraction wells. The Danish regulation of pesticides are among the
strictest in the world, but residues from pesticides are regularly found in groundwater. We asked ourselves whether the Danish regulations do protect human health from harmful residues of
pesticides in drinking water? Having access to GEUS Jupiter data basel'l, we used chemical data from groundwater as a proxy for exposure from drinking water.

Since the 1980’s samples from water abstraction wells, and later from the superficial groundwater, were analysed for pesticide residues. In 1986 the first in a row of Pesticidplaner (Pesticide
Plans) were passedl?l. Highly watersoluble pesticides were banned and from 1999 a system (PLAP) was organized for monitoring leaching of allowed pesticides B!, If residues from allowed field
spraying exceed 0,1 pg/l in the superficial groundwater, steps will be taken to restrict or to ban the pesticide.

Launching the Drinking Water Directive in 1998 the EU set common requirements for drinking water. For chemical contaminants health-based guidance values were set, but pesticides — including
relevant metabolites - would share a common precautionary guidance value of 0,1 ug/l. For most pesticides this is well below a toxicologically derived guidance value based on hazards to human
health. In Denmark all metabolites are treated as “relevant” sharing the drinking water guidance value of 0,1 ug/I®l. Groundwater as such do not have a guidance value. When the EU in 2017
consulted WHO about the revision of the Drinking Water Directive, WHO suggested pesticides be regulated like other anthropogenic chemicals using health-based guidance values!®l. In the EU
though, the precautionary principle is still being used.
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The dataset used as basis for this analysis spans:
o 5.926 abstraction wells in which,
« 36.329 groundwater samples were taken, on which
« 838.720 chemical analysis have been performed, for

Pesticide (and chemical) residues exceeding the toxicological guidance value (TGV):

« 593 different pesticides, metabolites and related compounds. Ethylenethlourea (ETU): An industrial ch_e mical used Pentachlorophenol PCP:
for production of neoprene and a metabolite of two A Dangerous Substancel’s and a
Toxicological data were obtained mainly from the EU pesticide registrations. Where not fungicides (Maneb and Mancozeb), sold until 1998 and Persistent Organic Pollutant™. PCP
9 y P J ' 2013[8l. ETU has a safety factor of 100l'4, and a short- has a known cancer risk. The Danish

available, from the US-EPA or WHO. From these sources, the toxicological guidance values
for drinking water or the ADI (acceptable daily intake) was derived. Data on the use of
pesticides were primarily from Miljgstyrelsenl’l and Middeldatabasenl8l.

TGV is 0,01ug/Ll. Exposure to the
TGV would induce cancer
(statistically) in 1 of 10 mil. people!’l.

time exposure above the TGV is not likely to do harm.
Dinoterb: Very toxic. Appears on the UN list of

Danger_ous Substances!'l. If more AWs could be Surprisingly only 20% of AWs were
contaminated, the monitoring program should address analysed for PCP, a chemical been
this. For both compounds further risk assessment used for utility-poles and tiles for

should be carried out. many decades.
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Table 3. 85% of all exceedances (in 8,7% of AWs) are caused by 5 metabolites from 3
pesticides, having 5%, 4% and 2% of wells exceeding the guidance value (GV). All are non-
relevant metabolites according to the EU!"'% and do not exceed their toxicological guidance
values.!M11121[13]

metabolite parent used for # AW >GV max amount TGV by C O N C L U S I O N S
N,N-Dimethylsulfamid (DMS) 260 2,9 pug/l 10 ug/l DK

Tolylfluanid paint, wood preservation, AG until 2007 4.835

Desphenyl chloridazon (I_I)PC) Cloridazon AG Herbicide (tubers and onions) 5149 210 11,0 yg/l 50 ug/l DK o . . . o
Methyl-desphenyle-chloridazon sales stopped i 1997 5,085 24 12 pg/l 50 ug/l DK In 2010-21 pesticide residues above the precautionary guidance value for drinking water of
2,6-Dichlorbenzamide (BAM) . . pre-emergency herbicide, widely used 5.883 116 17 pgl 8 ugh US 0,1 ug/l were found in 70% of Danish public drinking water abstraction wells. 9.8% from
2,6-Dichlorbenzoic acid public areas, water abstractionsites ~ 5.819 1 0,11 yg/l 8 ug/l residues of 25 pesticides not allowed, the majority (8,7% of wells and 85% of exceedances)
being non-EU-relevant metabolites from 3 pesticides. 0,3% of wells held residues from 2

Table 4: 0,17% of abstraction wells (AWs) have compounds exceeding their toxicological pesticides having current uses not exceeding 0,1 ug/l in groundwater. In 3 wells (0,77%)
guidance values (TGVs): the toxicological guidance value was exceeded for residues from 3 pesticides not allowed.
compound #AW >TGV max amount TGV hazards _ _ . ,
Ethylen thiourea (ETU) 5 829 2 (0,03%) 135 ugl 1.0 poll US  reproductive The Danlsh regulatlon.o.f pestlc_:ldes generally protect the popqlatlon from harmful

_ _ concentrations of pesticide residues in groundwater from public abstraction wells.
Dinoterb 67 1(1,9%) 068 pgh 01 pgl DK persistent Residues from 3 pesticides, not allowed, may pose a risk to human health. For those a
Pentachlorophenol (PCP)  1.198 3 (0,3%) 0,7 pgh 0,01 pgh DK carcinogen refined exposure assessment should be carried out in order to characterize the risk.
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