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Antibiotics and Other Organic
Wastewater Compounds (OWCs)

The occlurrence off these compoeumndsi in
sUriace and' groundiwaters has become an
emerging environmental concern.

= NUmereus studiesi acress the Nation and other
countries addressing| the eccurrence of these
compounds In different environments

Faterand transport, ecoelogical efifects off
these compounds becoming the fecus of
severall studies.
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Antibiotics and Other Organic
Wastewater Compounds (OWCs)

Why:are weifinding these chemicals now?

= Analytical technigues, methods and eguipment:
ave Improved tiemendously — We can NeW.
detect these, cnemicals at very: low: levels.

s e USGS Texic Substances Hydrelegy: Program
nas made this' a priority, and severall state
Water SCIEncesi centers andl COoPEratiors NOW
COMSIder thisfemerging CoNcern.

’he occurrence: off these chemicals are
wide-spread, resulting firomr human and
agricultural activities.

ZUSGS



Antibiotics and Other Organic
Wastewater Compounds (OWCs)

The purpoese; off this study: Was) tiorevallate
the oceurrence off antibiotics and other OWES
N selected streams oF north—centraliand
northwest Arkansas.

Ihis preject was completed asia joint effioxt
petween the USGES Arkansas Water SCIENCES

Center, USDA—ARS, and the University: of
ArKansas,
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Water—Quality Monitoring Sites in North—
Central and Northwest Arkansas

Streams. in; northwest Arkansas Were, selected
Pecause; of the presemnce of municipal WAV
efflluent discharges.

Tihe stream in north—centrall Arkansas drains; a
relatively: indeyveloped! catchment:

x NorthrSylamore; Creek near’ Fifity-Six, Arkamnsas

a USGS Hydroelogic Benchmark Network

WWater samples were collected at 16isites in March
and Aprilr 2004 water samples were collected at 3
selected sites in August 2004.

s A total of 21 samples were collected and analyzed for
antibiotics and other OW(Cs.

ZUSGS



Water—Quality Monitoring Sites in North—
Central and Northwest Arkansas
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EXPLANATION

® WATER-QUALITY SAMPLING LOCATION
WITH ASSOCIATED MAP IDENTIFICATION NUMBER

A WASTEWATER TREATMENT FACILITY
DISCHARGE LOCATION




Water Sample Collection
and Laboratory Analyses

\Water samplesiwere; collected fellowing
standard USGS technigues.

he USGS Nationalf Water Quality, 12ad
measured pharmaceutical and other OWE
concentrations N Water' sasmples.

The USGS' Organic Chemistry: Research
L2l measured antibiotic concentrations in
Water'samples.

s \Water samples analyzed in"August 2004 had
reporting limits (RILS) an order off magnitude
less than that i Marchiand Aprill 2004.
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=

Antioxidants (2)

Detergent
Metabolites (7)

Disinfectants; (5)
Eire Retardantsi(4)

Fragrances &
Flavers (11)

Insect Repellents &
Pesticides (11)
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~_ Antibiotics and OWCs
Chemical Categories

INOnprescrption '
Drugs (3)

PelYCYElIc; Aromatic
Hydrecarpons (10)

Plasticizers (3)
Solvents (3)
Steroids (4)
Antibioetics (45)




RESULTS AND DISCUSSION

One; or more OWECs were fiound in Water
samples collected at the sites ini this study,
except at Spavinaw! Creek near Mayesville.

s [his catechment has a high density: of poultry:
Three OWEs were even found: at North
Sylamore Creek near’ Fifty-Six, incltdings:
s Caffieine (Nenprescription Drug)
s Phenoel (Disinfiectant)

= ARIIN (Fragrances & Flavers)
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RESULTS AND DISCUSSION

Overall, 42 of the, 108, targeted antibiotics
and OWCs were detected at least once.

s Concentrations were generally low (<1 gl =Y).

= Many: concentrations were estimated, because
they were lessithani the reporting limit (RL):

IHOWEVer, a few: chemical concentrations
were greater than 1 pg L, including:

s 5-[5-Coprestanol, p-Sigmastanel, & Cholestere!
s para-Nenylphenoli(total), NPEOCZ, & OPEG
s AHTIN (Widely: used musk firagrance)

anhyvdro-Erythromycin
zuses / ;i



RESULTS AND DISCUSSION

Individual OWCs detected! in greater than
50% of the; water samples; includings:

s AHTIN} Cafifeine, para-Cresol and! Phenol.

None off the individual chemicals exceeded
drinking water guidelines, healthr advisories,
Or agquatic lifie criteria.

It Was apparent that municipal WAVIP
effllent discharges significantly increased
the number of detections (p<0.05) and
totall measured concentrations (/<0.10).
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RESULTS AND DISCUSSION

Overall, four' chemical categories produced
thelincrease in the number off detections and
total meastredl concentration downstream
rem municipalWAVITP effiiuent dischakdes.

s Detergent Metabolites

s Fire Retardants

s Fragrances) & Flavors

s Steroids

Antibioticsiwere only founadlin Water samples

collected downstream; iem municipal WAVTP
effluent discharges.
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Current Activities

Evaluating the fate and transport of antibietics and ether
OWGCs in effiluent dominated streams.

s Whole—Reach Attenuation Factors

x Sediment Accumulation

Samples are Being collected! at more sites downstream
from WP discharges) 3 times a year (different flow
conditions)

s Mud Creek (Fayetteville WAWIIP), Spring Creek (Springdale

WWWHIP), and Decatir Branch' (Decatur WANAP)

Evaluating the: presence ol antibietic resistant bacterial
strains Ineffluent dominated streams, especially in these
with measurable antibiotics (Mary: Sabin, University: of
Arkansas)

s Focus on Fecal Bacteria

= Evaluate Multipler Antibietic' Resistances
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ANY QUESTIONS?

Report online:
http://pubs.usgs.gov/sir/ 2005
/5140/SIR2005-5140.pdf
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