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Wastewaters are highly contaminated waters by anthropogenic compounds. To limit the

propagation of these contaminants in water bodies and allow safe reuse of this resource, sewage

treatment plants were developed. For the last few decades, many studies evidenced the partial

cleaning efficiency of these systems. Many compounds, such as pharmaceuticals, are therefore

designated as emerging contaminants. Most of the studies investigated sewage treatment plants

releasing rates, but spatial and temporal behaviours of pharmaceuticals in natural environments

received less attention. In this study, 27 pharmaceuticals were investigated into both water, bed-

load sediments and suspended particles from a small tributary of the Loire River: a peri-urban

stream named Egoutier (Loiret, France). The catchment area of the Egoutier is characterized by an

upstream/downstream anthropogenic gradient and the presence of two sewage stations whose

effluents are released in the watercourse: one coming from the Central Army Pharmacy, a second

one draining a psychiatric hospital and a last one defining a bad connection of the pluvial piping

system. Only 13 pharmaceuticals were found in our samples. Cationic compounds, such as

doxepin, metoprolol, atenolol, codeine and trimethoprim, were mostly adsorbed on mineral

phases, except tramadol appearing mostly associated with organic matter, like the anionic and

neutral compounds, such as sulfamethoxazole, ibuprofen, diclofenac, acetaminophen, diazepam,

carbamazepine and oxazepine. High spatial and temporal variabilities were observed. Bed-load

geochemistry fluctuations appear linked to the sedimentary dynamic from both suspended

particles and organic matter. In the suspended particles fraction, pharmaceuticals contents seem

to be driven by grain-size distribution. Variations in pharmaceutical inputs and low half-life of

some molecules also have an influence on both particulate fractions contents. In this way, some

compounds highly biodegradable, such as acetaminophen, are accumulated near to their

emission zones, while other molecules highly transported in suspended particles, for example

diazepam, are transported over the stream and mostly accumulated in bed-load sediments during

dry periods. On the contrary, compounds adsorb on coarser particles, such as trimethoprim, have

higher propagation distances during humid periods. Some molecules could be used as sourcing

markers. Indeed, codeine is for example exclusively released by the psychiatric hospital. In the

same way, sulfamethoxazole, ibuprofen, tramadol and codeine are specifically emitted from the



Central Army Pharmacy and the psychiatric hospital. This study improve the understanding of

pharmaceuticals adsorption, dispersion and accumulation in receiving environments. Moreover, it

allow better distinction between domestic consumption releases and hospital and/or pharmacy

facilities impacts.
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