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« The increasing contamination of freshwater systems with industrial
chemical compounds which are released deliberately into the
environment, is one of the key environmental problems we are facing
today.

« Water Framework Directive (WFD) 2000/60/EC to achieve “good water
status” for all European waters by 2015.

e Groundwater is the most sensitive and the largest body of freshwater in
the European Union (EU) and, in particular, also a main source of public
drinking water supplies in many regions.

e EU Groundwater Directive (GWD) 2006/118/EC on the protection of
groundwater against chemical pollution and deterioration sets out
criteria for the assessment of the chemical status of groundwater.
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Groundwater Directive 2006/118/EC
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DIRECTIVE 2006/118/EC OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL
of 12 December 2006

on the p ion of g

THE EUROFEAN PARUAMENT AND THE COGUNCIL OF THE
EUROPEAN UNION,

Having regard to the Treaty establishing the European Comau-
nity, and in particular Articke 175(1) thereof,

Having regand to the propasal from the Commission,

Having regard to the Opinion of the Furopean Economic and
Social Commitee (1),

Having regard to the Opinion of the Committee of the
Regions (),

Acting in accondance with the procedure laid down in Article 251
of the Treaty (%), in the light of the joint text approved by the
Conciliation Commistee on 2§ November 2006,

Whereas:

(1) Groundwater is a valmble natural resource and as such
should be protected from deterlorstion and chemical
pollution. This i particubirdy impoerant for grosrewmses—

voosystems andd for the wse of groundwater in
water supply for human consumption

against pollutior and deters

{7

(  Groundwater is the most seasitive and the largest body of
freshwater in the Evropean Union and, in particulas, also 2
main source of public dnnking water supplies in many
Tegions.

18,

(5)  In order o protect te environment as 2 whole, snd human

health in particular, detrimental concentrations of harmful
pollutanss in groundwater must be avoided, prevensed—os
———

(8)  Directive 7000{60)EC sets out general pravisioas for the
d 3 3 Aeararided

# # #
for m Anicle 17 of that Directive, measures to prevent and
control groandwater pollution should be adopted, includ-
ing criteria for assessing geod groundwater chemical status
and crierda for lh.- identification of signilicant and

points for trend mmk

Having rgard 10 the need o achicve consistent Jevels of
s andd thres!

ﬂ)‘mlm Or grosin ll-lll'f, ul“\' St
uluc\ should be rslahlmhul and methadologics based on
commen approach deveoped, (n order to provide criteria
for the ssessment of the chemical stats of bodies of
groundwater.

Quality sandards foe nitrates, plant protection products

and bioddes shoukd be set as Communicy criteria for the

assessmeat of the chemical status of bodics of groundwater,
"I 1 (ERS i b 2

(3 Groundwater in bodies of water used for the abstraction of
drinking water or intended for such future use muss be
protected in such & way thar deterioration in the quality of
auch bodies of water is avoided in order to reduce the lovel
of purification treatment req in the production of
drinking water, in accordance with Article 7(2) and {3) of
Diecctive 2000/60/EC of the European Pardiament and of
the Council of 23 October 2000 establishing a framework
for Community action in the field of water policy (7).

2

Decision No 1600/2002/EC of the European Pardiament
and of the Counc of 22 July 2002 kying down the Sexth
C E Action Pr %) includes
the objective to schicve water quality Jevels that do not give
rise to significanc impacts on, and risks to, human health
and the environment,

') ©)C 112, 3042004, p. 40

1 0] € 109, 30.4.2004, p. 29,

{"| Opinion of the European Parbament of 18 Apeil 2005 (0] C 45 E
23,2.2006, p. 15), Coundl Common Pasnloo of 23 Jauary 2006
{01 € 126 E 3052006, p 1] #ad Position of the Furopean
Parliament of 13 Jane 2006 {net yet peablished in the Official
Joumnal). Eumpean Parlizment Legishtive Resokzion of 12 December
2006 (1ot yet published i the Offictal Journal) ard Covncll Decision
of 11 Decensber 2006

0] L 327, 22322000, p. 1, Directive s amended by Dedsion
No 2455{2001{EC (O] L 33115122001, p 1}

O] L 242,10.9.2002, p. 1.

¢!

I
© O L 277, 11.10.2005, p. 1. Regulation as amended by Regulation

¥
91{676/EC of 12 December 1991 concerning the protec-
tion of vaters against pollution caused by nitrates from
agricultuzal sources %), Council Directive 91)414/EFC of
15 July 1991 conceming the placing of plant protection
preducts on the market ), and Directive 98/8{EC of the
Furopean Parliament and of the Council of 16 February
1998 coxerning the placing of biockdal products on the
market {'), respectively.

%) The protxtion of groundwater may in some areas require 3

change i farming or forestry practices, which could entail a
loss of facome, The Common Agriculural Pobey provides
for funding mechanisms to i to comply
with  Cemmunity standards, namely through  Counal
Regulation (EC) Ne lb"&}’DD) of 20 Seprember 2005
on suppeet for rural devel by the E

.-\gricumn.l Fund for Rural Dﬂ!lnpm:nl {EAFRDY) ('}

* O L 375, 31.12.1991. p. 1. Directive as amended by Reguiativn (£C)

No 1882/2)03 of the fwropean Parllament and of the Coencil (0]
1. 284, 3102003, p. 1}

O] L 230, 98,3991, p. 1. Directive i kst amended by Cammission
Directive 2006/85/EC {07 L 293, 24.10.2006, p. 3)

OF L 323, M41993. p. 1. Dicective as st amended by Comenisshon
Darective 2)06/50/EC [OJ L 142, 30.5.2006, p. 6.

(EC) No 1483[2006 (O] L 277, 9.10.20006, p. 1}
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(3% TErective 2000/60/EC inclodes in Ardcle 11{Z) and Part B

i
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Annex V1 am the pmgramme of measrs a non-
exchusive e of supplemenary measores which Member
Sutes may choose to adom as pant of the pmgmmme af
measares, S akia

—  legslzne mamumenss,
—  admigsirEne mEnamens, md

—  megoiated agreememss for the protecsion of dhe

ETVITONMETE .

The meamres necemary for the mmplemermation of this
Derearve should be adopied m accordance weh Councd
Decson 1999)468/EC of 28 june 1999 Lying domm the
procedums for the exemie of implememmg powers
comfarred on the Commisson {7

In parsculag it & necemary so Sollow the reguleary
procedum with scnainy as regards measmes of geneml
scope desgned 0 amend nom-essmsal demems of ths
Derective, imter alia by deleting some of those dements ar
by sopplememing s Direcive by adding new nom-
el demens o it

HAVE ADOFTED THE DIRECTIVE:

Article |
Pumpuse

This Direczive esubliches specific measres @ providad dor

=
m A:n::r.'h 1701} and |3 of Direcsve 2000/60/EC I ande #o

prewem and comm! goundwre polmon Thes meamaes
B e e e

f}  oriteria for the amesment of good gmundwaser chemial
samy and

B e for the idemification and mversal of sSgnificant and
samained upward trends and for the dafnison of maming
prins for mend reversals.

I. This Drearve ako complements the provisons preventmg

or Emiting inpmes of polians into groundwamer already

comtamad m Dereczve 2000J60/EC, and amms o prevem the
deerioreiom of the s of all bodiss of gaundwamr

Far

Dhefinitians

the prposes of this Direcsve, the following definitions shall
in addtion to those lod down in Amtice 2 of Direcne

20000 60 [EC:

‘prondwae guity sandard means an emvmonmereal
gualiy sundird expemed & the comcenmasom of a
parsculr pollmam, group of polhmams or mdcxar of

') O L 1E4, WTTISES, po 13 Decice as amendsd by Dedsioa

BOOSISIZEC (0 L 100, 1272008, p. 11).

g

polasan m groundwaer, which shoald notbe meeaded m
arde to protect human healh and the emvronmene;

‘threshold waluee’ means a groundwarer gualsy sandard s
by Member S2es @ accordance with Amice &

scart _and _sowtamed ward tmnd' means a
susstically and evronmenully sSgnifiam noease of
concememzon of a poloam, group of polems or
indiczor of ]:a_]r:_lc:m in gromndweer for which trend

i I 3 o

I3 ¥

Amicle %

‘mpie of polieans neo gromdwater’ means the dima ar
indirect imroducion of polieans o groundwater as a
resul of uman aciiy;

*background lew! means the concenmasion of a substance
or the wmiie of an indicaror i a body of gromdweer

comespinding @0 no, o only YeEy Mmoo anfnopogme
alermions to undEmnrbed comdisons

‘baselne level’ means the average valoe measared @ lbeas
during the reference yeam 2007 and 2008 on the bass of
manmoring programmes implemented under Amide § of
Direcne 2000/60EC o, in the cse of mbmanes
idenfiad after these redmence years, during the fim period
for which a repmsemsve perind of monmoring dam &=
avalable.

Arsde 3

Criteria for assessing groundwatker dhemical status

1. For the purpasss of the assessmen of the chemical satus of
a body or a group of bodies of goundwater pursaant to
Zection 2. % of Armex V to Dimaive 200060 EC, Member States
shall e the following criteric

)

gromndwarter quality sandaxds 2 referred to i Amnex |

threshold valhues o be esablshed by Member Stmes m
i

for the palpans, goups of polwans and mdicasars of
;uﬂuncm which, whin the temitory of 2 Member Stze

ave been idemified a5 comtribnming o the characersasion
of badies or groaps of bodies of gromdwaer as beng @
risk, along mo accomnt & kas delbsconamedm Pa B
af Ammex 1L

The timshald vaboes applicable o good chempedl smatus shall be
basad on the prowcson of the body of groundmater o
acoordmce with i A poires 1, 2 and 3 of Amnex 11 hawing
parscalar mgard to = fmpac on, and mtereleinsp weh,
amodared sorface waters and direcly dependemt terrestrial
ecoaymems and welnds and shall e gl rake Mo accoum
Traman seocalagy and ecotonon kagy mowledge.
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e Multi-compound analysis for polar organic water pollutants
e Solid phase extraction SPE
e Triple-quadrupole LC-MS-MS

1E I
SPE LC-MS-MS

(Autotrace®; Caliper) (Quattro micro Waters)
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Alkylphenolics Pesticides Pharmaceuticals
Nonylphenol (NP) 219 > 133 Atrazine 216 > 174 Carbamazepine 237 > 194
4n-NP 219 > 106 Atrazine (13C5) 219 > 177 Carbamazepine (d10) 247 > 204
4n-NP (d8) 227 > 112 Terbutylazine 230 > 174 Ibuprofen 205 > 161
tert-Octylphenol (OP) 205 > 133 Atrazine-desethyl 188 > 146 Ibuprofen (13C;) 208 > 163.4
4n-0OP 205 > 106 Terbutylazine-desethyl 202 > 146 Diclofenac 294 > 250
Bisphenol A 227 > 133 Simazine 202 > 132 Diclofenac (d4) 298 > 254
NPE,C 277 > 219 Simazine (3C;) 205 > 135 Ketoprofen 253> 209
! ) 3 Naproxen 229 > 185
NPE,C 321> 219 Propazine 230 > 146 Gemfibrozil 249 > 121
NPE,C 365 > 219 Diuron 233> 72 Benzafibrate 360 > 274
NPE,Os (n=2-17) Isoproturon 207 > 72
Linuron 249> 160 Steroid Estrogens
Phenols Alachlor 270> 238 17p-Estradiol 271 > 145
1-Nitrophenol 138 > 108 M?tqlachlor 284> 252 Estriol 287 > 145
2,4-Dinitrophenol 183 > 109 D1az‘mon 305> 169 Estrone 269 > 145
Molinate 188 > 126 Diethylstilbestrol 267 > 222
Metoxuron 229> 71.6 17a-Ethinylestradiol 295 > 145
Sucralose 395> 359 Hexazinone 253 > 171
Carbaryl 202 > 145 Personal Care Products
Perfluorinated Surfactants Triclosan 287 > 35
PFOS 499 > 80 2,4-D 219 > 161 Caffeine 195 > 138
PFHXS 399 > 80 Mecoprop 213 > 141 DEET 192 > 119
PFOS (7°Cy) 203 > 80 Bentazone 239> 132
PFHpA 363 >319 sl as
PFOA 413 > 369 MCPA 199 > 141 Antibiotics
PFOA (13C,) 417 > 372 MCPA d3 222 > 144 Sulfomethoxazole 254 > 156
PFNA 463 > 419 Dichlorprop 233 > 161
PFDA 213> 469 Propanil 216 > 160 Benzotriazoles
ProTA 003> 219 Atrazine-OH 198 > 156 1H-Benzotriazole 120 > 64.6
PFBS 299 > 80 Terbutylazine-OH 212 > 156 1-Methvl-H - '
PFHXxS 399 > 80 ethyl-1H-benzotriazole 134> 78.6

Fenarimol 329 > 217
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e Analysis of the liquid water phase (decanting)

e Qasis HLB (200 mg; 6 mL)

e 500 ml water (1L)

e Internal standard: Concentration 10 - 100 ng/L

® PFOABC, PFOS 13C,; 4n-NP dg; NP/OP 13C,; Bisphenol A 3C,,; Carbamazepine d,;
Ibuprofen 13C;; 2,4-D d3; MCPA d3; Atrazine 13C;; Simazine 13C;; Triclosan d10; Sucralose d6

e Extraction of 400 ml water (950 mL)
e Elution with methanol
e Concentration to 250 pl (or 500 pl)

e Injection volume 5 uL 0

(200 mg)

Loos et al., Anal. Bioanal. Chem. 387 (2007) 1469-1478
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Positive Negative

1

0 2: MRM of 18 Channels ES+

100 ' 100
TIC Atrazine TIC 2 MRW of 13 Chanels E5- pros | PFUA
4.08e5 2882
Diazinon PFDoA
Ispproturon . .
K Diuron . B3
Terbutylazine PFNA
Carbaryl Molinate Metolachlo
ETW 20" Alachor PFHpA  PFOA
Propazine o 2538
Vg LA UL
Bezafibrate
100 T 100 Dichlorprop
TIC 1 MRM of 16 Channels ES+ TIC i Fenarimol 1: MRM of 31 Channels ES-
Metoxuron . o Mecoprop enarimo 29265
Hexazinone Methabenzthiazuron Propanil Diclofenac
Simazine 15 Bentazone 24-D
a MGEA Ibuprofen
S o
° . Chlortoluron = 2 4-Dinitro- ot
Benzotriazole Carbama- [, phenol
o DEA , zepine |’ , .. Gemfibrozil
Caffeine .. Tolyltriazole Nitrophenol
°1° Sulfamethox- Triclosan
32 azole w%A‘ oo
3.0 5.0 7.0 9.0 11.0 13.0 15.0 17.0 19.0 21.0 6.0 10.0 14.0 18.0 22,0 26.0 30.0 34.0

Conditions:
Hypersil gold column, 100 x 2.1 mm, water (0.1 % acetic acid) - acetonirile,
gradient start with 90 % water, up to 90 % acetonitrile
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32.04
562.6 > 518.5 1ngl  PFUNA W s 1‘% W s 208> 163.4
e Ao = A T 7 7 T + T T T JT‘—\"AT_"'\VbT"’v‘A/\LL T T T T T T T T T T 7 T

H
2.5.8

30.62

1”;3 5125 > 468.6 2ngl.  PFDA I 51008 10;% 2.5 ug/L Ibuprofen KTM 205 > 161
30.36 .
1"% 502.7 > 79.5 } 72103 “ﬁ% 81 ng/L Diclofenac 17”! s 294> 250
30.36
1"% 498.7>795 154ngl.  PFOS M a08es d 194 ng/L Mecoprop M 213> 141
28.9¢ .
10% 462.7 > 418.7 3ng/ll  PFNA A * 38703 12% 402 ng/L Bezafibrate 16{\“ La6ed 360 > 274
26.60
1‘% 416.7> 3717 A 694¢3 “f% 428 ng/L Naproxen "1 ... 229 > 169
26.56
g 27>3687 PFOA i 88 ng/L 5 850t 3 223 ng/L 2,4-D jil_ o150 219> 161
.66

W 360753187 p,:HpA 6 ng/L o m:% 134 ng/L Bentazone W s 239> 132

T e 100 120 140 160 180 200 220 240 260 280 300 320 340 mns "70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 mins

] 100, "2 Sucralose d6

10 384 ng/L Loes %2 Diuron 233>72 Restek Ultra Aqueous spiked at 1 pg/L 401 > 365

% column 1.93e3
1°;3 2 pglL ]\ Isoproturon  207>72

T ‘ asans aaann ' 7.26
" 341 ng/L 395> 359 089

1308 247 > 204
2.35¢4

2, 5.3

- 698 ng/L 1tharbamaLzepine 237> 194
M A R 6.24
) ) Sucralose d6
H | Gold 401 1.73e3
mg% 302 ng/L Loses j\ Sulfamethoxazole 254> 156 Hypersil G0 spiked at 1 pg/L 01>365
o T T S|
mf% 1.2 pglL M TonItriazoIe 134.1>76.7 )
A R R A A R A A R A R A AR AR RS 6.35
] 346 ng/L 395 > 359 11563
w;i L3605 /\ 1H-Benzotriazole 3 uglL 120.1>64.6 (extern: 287 ng/L) ] ©
: : . ! ! : . ! : T : = rec. 62 %
10;;3 L3266 K Caffeme 26 pg/L 195> 138 )

2.0 6. 8.0 10.0 12.0 14.0 16.0 18.0 200 mins 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0 11.0 12.0 13.0 14.0 min
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Positive ionization Negative ionization

29.1
5.33e5
10%3 2: MRM of 18 Channels ES+ 77 ng/L Metolachlor 18/\’77 ’ 204> 202 10% MRt Channets £ o e 2/“\/\ - e
1003 2: MRM of 18 Channels ES+ 2ngi.  Terbutylazine 15/5\1 198t 230> 174 .
ﬁ R ————————— ‘O;% 2: MRM of 14 Channels ES- 12ng/.  PFDA A 46084 512.5 > 469
Propazine 152e4
mg% 2 MRM of 18 Channels ES+ 3ng/l 1600 P: 230 > 146 A : : T : T : : T : T T aamas T Aaman T Aaaae T aamas: T Aaman
L T T e e e ey s
) e 233572 "3 2:MRM of 14 Channels ES- PENA 10 ng/L 7t 462.7 > 419
10;3 2: MRM of 18 Channels ES+ 13nglL 1483 Diuron
Atrazine 31 ng/L 6.43¢5 239
1059 2 Wt 18 Chamt €5+ 176 no 216> 174 12% 2: MRM of 14 Channels ES- ,\jL PFHXS 74 3088>79.7
Carbamazepine s e T T e T R T e e T T T v
10;3 1: MRM of 16 Channels ES+ 20ng/L 1300 P * 237>194 6 13
T B A A A s A A R At 10;% 2: MRM of 14 Channels ES- PFOA C, 2.09e4 416.7 > 372
105y - o1 16 e €5+ 13ngiL 17@ Desethylterbutylazine STeet 202> 146 e e A s
L0 T e s
100 PFOA 39ng/L
. . 5.56e4 2: MRM of 14 Channels ES- 1.50e5 412.7 > 369
1%%3 1: MRM of 16 Channels ES+ 1145 Simazine  33ng/L 202>132 %
.30 Sulfamethoxazole 8ng/L 1234 254 > 156 195
mﬁ@ 1 MR of 16 Channel £57 9/39\ ’ 1‘% 2: MRM of 14 Channels ES- [\ PFHPA  2ngiL 8.28e4 362.7 > 319
1%%3 1 MR of 16 Channels £S+ a/vs\ Methyl-1H-benzotriazole 229 ng/L € 134.1 > 78.6 ) oo
o TP T P P e e e e e e e e e e 100% 1: MRM of 31 Channels ES- Diclofenac 24 ng/L 20764 294 > 250
&
i 2.47e5
1003 1: MRM of 16 Channels ES+ a7 Desethylatrazine  79ng/L © 188>146 T A L e e i e BRI e B B B
Mecopro 18

100 . _
2 Benzotriazole 278 ng/L 6454 1201 > 91.7 % 1: MRM of 31 Channels ES

m 75 ng/L 7.9%3 213> 141

160 180 200 220 240 260 280 300 320 340 mins

10§§ 1: MRM of 16 Channels ES+ >

20 6.0 8.0 10.0 120 140 16.0 180 200 mins 60 80 100 120 140

Conditions:
Hypersil gold column, 100 x 2.1 mm, water (0.1 % acetic acid) — acetonirile, gradient start with 90 % water, up to 90 % acetonitrile
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Legend

® Groundwater sampling point
® Surface water sampling point
—— Main rivers

JDS2-Tributaries sampling point
JDS2-Danube sampling point

1
3 3 12 Decimal Degrees

Surface water: 122 samples
Ground water: 164 samples
Danube and tributaries: 103 samples
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100

Schelde

7 Average frequency
of detection: 62 9

70+

oN
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Frequency of detection [%)]

250

200

150

100

e
Median concentrations [ng/L]

The most frequently detected compounds were 1-nitrophenol (freq
97%), NPE,C (97%), PFOA (97%), caffeine (95%), carbamazepine
(95%), PFOS (94%), benzotriazole (94%), 2,4-dinitrophenol (86%),
diclofenac (83%), and tolyltriazole (81%). o R ‘I(;I‘ LA8an o nnnnn

50

O 2 e OIS, S RSO F O EE&FFLIF SR D v(g\Qz
. . . LEEEFEE F T EL S ST EN I F CEEL S EE L E S
The highest median concentrations were measured for NPE,C (233 S TE S TF L S & FEF PSS
1 ¥ S O S &
& > N

ng/L), benzotriazole (226 ng/L), tolyltriazole (140 ng/L), *“ o o )

carbamazepine (75 ng/L), and caffeine (72 ng/L). Loos et al., Environ. Poll. 157 (2009) 561
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« Pesticides were in general found in relatively low concentration

ranges, most likely because the survey was conducted in autumn.

« Among the 122 river water samples analysed, there were 11 samples,
which contained only few chemical substances at very low
concentrations.

« The compounds detected at low concentrations (<50 ng/L) in these

“clean” water samples were benzotriazole, tolyltriazole, caffeine, and

NPE,C, which shows their ubiquitous occurrence in even remote areas.

« The most pristine water samples came from water bodies in Estonia,
Lithuania, and Sweden, which might be explained by the low  population

density in these sampling areas.

Loos et al., Environ. Poll. 157 (2009) 561



Sucralose: Artificial Sweetener /\/Q/S
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Concentration [ng/l] » Sucralose presence was confirmed in
o about 50 % of all samples investigated
© s0-100  F with a maximum concentration of 924
o 201000 ng/L in one sample.
o « Sucralose was predominately found in
) s & samples from the UK, Belgium, the
- ;] | Netherlands, France, Switzerland, Spain,
) S i q : Italy, Norway, and Sweden.
> ol "Oo 2% 5 | « In samples from Germany and Eastern
i d‘fzzfg ' ‘?Oo S Europe minor concentration levels were
S ° doefbo ¢ : 8 ‘ detected, suggesting a lower use of
: ¥ e sucralose as artificial sweetener in food
T } e 00 products.
- e This clearly shows an EU-wide spread of
g 3 sucralose in surface waters.
(e

Loos et al., J. Chromatogr. A 1216 (2009) 1126
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: L / Legend
K

® PFO sampling points

[ ] Country borders
| River Basins

[ | Sub-basin borders

e 46 river monitoring points
for rivers which
“discharge” into the seas

e« Around the same number of
relevant rivers / streams
(~50) is missing
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Maps of PFOA and PFOS emissions (t/a) for monitored catchments in Europe
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Linear scatter plots of observed PFOS/A discharges in European rivers with population in the catchments upstream
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Estimation for the year 2007:

PFOS and PFOA discharges along the whole European river network to coastal
areas in Europe: ~ 20 t/a PFOS and 30 t/a PFOA.

Emission factor: 27 ug/day/person PFOS, and 82 ug/day/person PFOA.

A. Pistocchi, R. Loos, ES&T, ASAP
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a37
33
§is

Average frequency of detection for all compounds: 25%
12000

47
32

Frequency of detection [%]

Concentration [ng/L]

Not included:

Dimethylsulfamid (max. 52 ug/L in one sample; freq. 12%), Chloridazon-desphenyl (max. 13 ug/L; freq. 17%),
Chloridazon-methyldesphenyl (max. 1.2 ug/L; freq. 6%), PFOA (max. 39 ng/L; freq. 66 %).



JRC Ground water results
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1007 ' Bisphenol A 13C,,

50 ng/L 2.29e3

9.6

239> 139

6.1
] Sample Bisphenol A 3.8804 227 > 212
§7 AA01522 1138 ng/L
0
6.1 .
100- Bisphenol A 13C,,
50 ng/L 3.45e3 239 >139

. Frequency 40%
0 Max. 2.3 ug/L

6.1 .
100, Sample Bisphenol A 1024 997 > 212
s AA01150 154 ng/L
0
1007 ol Bisphenol A 13C,,
50 ng/L 3.15e3 239> 139

Sample
AA01514 Bisphenol A 1.17e3 227 >212

100,

%

3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0 11.0 12.0 13.0 14.0 150 mins

Hohenblum, P., Gans, O., Moche, W., Scharf, S., Lorbeer, G., 2004. Monitoring of selected estrogenic hormones and industrial chemicals in groundwaters
and surface waters in Austria. Sci. Total Environ. 333, 185-93.

Osenbriick, K., Glaser, H.-R., Knoller, K., Weise, S.M., Moder, M., Wennrich, R., Schirmer, M., Reinstorf, F., Busch, W., Strauch, G., 2007. Sources and
transport of selected organic micropollutants in urban groundwater underlying the city of Halle (Saale), Germany. Water Res. 41, 3259-3270.
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Surface River Water

Desethyl-Atrazine (DEA)
Desethyl-Terbutylazine (DET)

NPE,C (nonylphenoxy acetic acid)
Frequency 97 % 0

O\)J\OH
Max.: 7.5 pg/L ﬁ@
Medium: 233 ng/L

Highest medium concentration of all

compounds!

JRC Metabolites /\/Q’S

Ground Water

Some metabolites or degradation products of

environmental concern where identified.

Chloridazon-desphenyl, Chloridazon-
methyldesphenyl, N,N’-Dimethylsulfamid (DMSA),
DEA, DET.

NPE,C is a recalcitrant degradation product of NPEO
surfactants; it was among the most relevant
compounds detected in ground waters, with a
frequency of detection of 42%, and a maximum

concentration level of 11.3 ug/L.

Interestingly, this compound is degraded in surface

water, but stable in anoxic ground water.

Swartz et al., 2006.
. Environ.
Sci. Technol. 40, 4894-4902.


http://pubs.acs.org/doi/abs/10.1021/es052595%2B
http://pubs.acs.org/doi/abs/10.1021/es052595%2B
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e QOur results show the importance of multi-residue analytical methods for
analyzing chemical mixtures.

 Intotal, 77 different organic chemical compounds were analyzed in the
ground water samples.

« The maximum number of compounds detected at any site was 29, and the
median number of detections per site was 12. There was no sample free of
organic chemicals; in five samples only 3 compounds were found.

e Moreover, multi-compound analysis is mandatory for compliance with the
European groundwater quality standard of 0.5 ug/L for the sum of
pesticides (and degradation products).



JRC Conclusions /\’Q’S

EUROPEAN COMMISSION Reviranvassl ond

Norman workshop, Amsterdam: Mixtures and metabolites of chemicals of emerging concern, 19 November 2009

e Frequency of detection: In surface water higher than in ground water,

but some exemptions:
Simazine, DEA, Bisphenol A, Octylphenol

e For most of the chemicals analysed no environmental limit values or

guidance do exist.

« The European WFD however introduces environmental quality

standards for 41 (groups of) chemicals.

e Analysis of metabolites is very important.



