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INTRODUCTION & OBJECTIVES

Introduction : Emerging contaminants like pharmaceuticals are of growing interest because of their use in large quantities in human and

veterinary medicine. The amounts reaching surface waters and drinking water reservoirs depend on rainfall patterns, hydraulic conditions,

consum ption, metabolism, degradation and an improper disposal. The behaviour of endocrine disruptors including pharmaceuticals in the

aquatic environmentis widely unknown.

ObjECtiVGS « The main goal of the project is to analyze Xenobiotics in river waters of Luxembourg by sampling the Alzette river (5 points),

the contributions of the W aste W ater Treatment Plantof Beggen W W TP ), as well as flood events in the Mess river.
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MATERIALS & METHODS
SOLID PHASE EXTRACTION (SPE) > HPLC/MS-MS
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RESULTS & DISCUSSION

W Beggen

O Treatment plant QUT
O'Walferdange

B Lorentzweiler

O Rallingern

Hormones
(=um : Estrone, Eztradiol and Ethinylestradiol)

Discharge
B Precipitation
—@— Estrone
—w— Estradiol
—O— Ibuprofen

gt
o
B
o

I [rlg M

W Analgesics

O Hormanes .
B Antibiotics (tetracyclines)

Y
o
o=
(=]

ritratic
Ibuprofen [ng I"']

2
—
o

_onc

AAEAAA AAAAAEEAEEEE A A A A A A A A A AR A A A A A A A A A A A A A

—t
o

Estrone; Estradiol [ng I]

Precipitation RECKANGE [mm]
o

Discharge PONTPIERRE [m®s™]

=
w
—_
o

IR ] AAAAAAAAAEAAAAEEAE AAEAAEEAE AAAAAAAEEEEE AAAA A AEEE

Concentration [ng.l

AAAAAApEAAAAAAAAApAAEEAAARn A A A A A A A A A A A A A A A A A A A A A A A A A A A A AAAAAEAAAAAAEARn
- Apaaaap ApaEmaa A A A A A A A A A A A A A A A A A A A A A AR A AAAAAAAAAAR ApaEap
Apaaaap ApaEmaa A A A A A A A A A A A A A A A A A A A A A AR A AAAAAAAAAAR ApaEap

I | A | FFFFFFFFFFF AAmaAmaam ApAAAEAAam am am
I I I || | II I i il

14005307 120607 120707 180907 02M 07

08/07/07 10/07/07
Time (days)

IR ] RN AEjAAEEEEEan AAAAAAAEEEEE AAAA A AEEE

éConcentratlon of hormones during a 6-months sampling alongé
‘the Alzette (upstream of the WWTP, at the WWTP-outlet and 3;
points downstream of the WWTP) :

gConcentratlon of Xenobiotics during a summer flood
_eventon the Mess river : |

_ ' This flood event followed a summer drought period,
: : : _ Begoen Treatment plant arentzweiler Rollingen _ . _
2 different hydrological cases : during spring, hormone auUT causing concentrations to be very high : 2500 ng/A for IBU |

or 30 ngA for E, (first flush effect)

éconcentrations are two to four times higher than in summer. During
ésummer, the discharge is mainly fed by groundwater contributions,

écausing a dilution of average concentrations.

3 cases of concentration profiles compared to the WW TP outlet :

= Accumulation of hormones (15-20 ng/A ) at the WW TP outlet (|n

Eblue) and dilution in the Alzette further downstream (sampling ofE §Xenobiotics concentrations on the 08/08/07 in Alzetteg
140307 and 030407  river water samples (upstream of the WWTP, at the
- Higher concentrations in the Alzette downstream of the WWTP WWTP'OUtlet and downstream of the WWTP): |

(120607 d 120707 ight b d to illicit ti £ T
g( Do af RTRT ) i © He 10 HHER CORAeCHons O Case of accumulations of pharmaceuticals at the WWTP -
. Calculated Fluxes are:

éhousehold wastewater evacuation systems. _ _ _
y outlet, followed by a dilution in the Alzette downstream of

- Higher concentrations in the Alzette upstream of the WWTP% the WWTP; llustrated by the accumulation of theé =24 000 mg of IBU

5(08/08/07 and 02/10/07) might be due to a malfunctioning of theé étetracyclines in the WWTP outlet, while they are noté
WWTP. ~ idetected anywhere else.
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CONCLUSIONS AND PERSPECTIVES

=12 Xenobiotics with very large differences in physico—chemical properties were extracted in a single method on copolymer cartridges.
=Located in industrialized areas in Luxemburg, the Alzette and Mess rivers were shown to be polluted with different Xenobiotics.
=The WWTP of Beggen obviously is notremoving all pharmaceuticals from the incoming waste waters.

=The perspectives opened by the project are to analyze other micro—pollutants, like alkylphenols, and to follow these Xenobiotics during a

complete hydrological year on catchments with contrasting physiographical characteristics.




