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Introduction

« Antibiotics enter aquatic systems through direct input from municipal
wastewater treatment plant (WWTP) and agricultural effluent discharges,
as well as surface runoff from some sources.

* Sewage particulate matter can serve as a mode of transportation for
antibiotics in the effluent discharge.

« Particulate matter is often retained in the streambed or benthic biofilm
within several kilometers downstream from the effluent discharge.

« Antibiotics in effluent discharges that decay slowly and/or adsorb less
readily to soil and sediments are more likely to be transported further
downstream.

Methods

*Water column and bed material samples were collected at three effluent
dominated streams, Mud Creek, Spring Creek, and Decatur Branch, in
northwest Arkansas during August and September 2006.

« Water samples were collected at one site upstream of the influence of the
WWTP and at four sites downstream from the effluent discharge at each
stream and analyzed for five classes of antibiotics (beta-lactams,
macrolides, quinolones, sulfonamides and tetracyclines).

*The solute spiraling concept provided methodology to evaluate the
transformation and retention of solutes within a stream.

*Bed material samples were collected from various sites downstream of
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Objectives

* We evaluated the transport of antibiotics and associated degradation
products through a stream reach downstream from three WWTP effluent
discharges by estimating:

- net uptake length (S, [C=CeX; Spo=-1/K]

[Vine=h u/S;e=Q/(Sper Wl

[Unet=(Cor Q)/(Sper W)=Vinet Col

- net mass transfer coefficient (V¢_,)
- net uptake rate (U, ;)

« We evaluated the partitioning of antibiotics and degradation products
between the water column and bed material (i.e. benthic sediment).
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Results

* Antibiotics and associated degradation products within the classes
macrolides, quinolones, and sulfonamides were detected in the water
column at all three stream reaches.

» Some antibiotics and degradation products were significantly retained at
Mud Creek and Spring Creek; some antibiotics and degradation products
were significantly released at Decatur Branch.

» The same classes of antibiotics detected in the water column, as well as
the class tetracyclines, were detected in the bed material at all three
stream reaches.

* Antibiotic and degradation product contents in the bed material were
significantly greater than the concentrations in the water column.
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(center) and Decatur Branch (right) reaches. Dilution was not significant at Mud Creek.

Tables indicating P-value, S, v-f., and U, of antibiotics and degradation products detected within the Mud
Creek (left), Spring Creek (center) and Decatur Branch (right) reaches. NS = not significant.
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