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*to our knowledge, these compounds have not been previously.
imvestigated




Carbamazepine (anticonvulsant)






Asalyiical Miethodology
(S EXtractiion (within 48 hr)

Acid/Neutral Compounds

Adjust 2-L sample to pH 2.5 and pass through an Empore
SDB-XC disk.

Elute analytes with pH 8.5 methanol followed by acetone.
Cleanup extract with silica gel and concentrate to 100 uL.
Basic/Amphoteric Compounds

Pass 1-L sample through a 500 mg Carboprep 200
cartridge using silanized glassware.

Elute analytes with pH 2.9 methanol, methylene chloride
(80:20) and acetone. Final volume 500 pL.




Asalyiical Miethodology
(2) Analysis

® Prior to extraction all samples were spiked with internal
standards using labeled (D or 3C) compounds for valproic
acid, ibuprofen, estrogens and caffeine and unlabeled
analogs for other compounds.

® Analysis by ThemoQuest LCQ 1on trap MS in ESI mode.

® Mobile phase for acid/neutrals was acetonitrile/10mM N-
methyl morpholine (pH 9.4) and (M-H)  1ions were
monitored.

® Mobile phase for basics was acetonitrile/formic acid and
(M + H)" 1ons were monitored (MS/MS for penicillins).




2-240),

*to our knowledge, these compounds have not been previously investigated

-Environmental concentrations are those found in surface waters or WW TP effluents in
the literature




> FulliStdy=4-seasonal sampling eventsi(7/05=05/04))
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Figure 1. Map of WWTP and Reservoir Sampling Location, Auust 2003 -

May 2004.
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(OperamgrEcatures of WWTPs

o CARMEL: 757,000 gpd; activated sludge; membrane
microfiltration (proposed upgrade)

® YORKTOWN: 1,993,000 gpd; trickling filter; sand
filtration

e WALTON: 1,112,000 gpd; activated sludge; continuous
backwash upflow dual sand filtration (CBUDSF)

e MARGARETVILLE: 213,000 gpd; rotating biological
contactors (RBCs); membrane filtration; UV and
hypochlorite disinfection




MEDIAN CONCENTRATIONS OF
PHARMACEUTICALS DETECTED AT WWTPs

Table 2. Median Seasonal Concentrations” (in ng/L)

Analyte and Detection Limit

atenolol caffeine carbamazepine ibuprofen trimethoprim
Location Season 9 ng/L 80 ng/L 20 ng/L 20 ng/L 4 ng/LL
Yorktown summer 656 29600 62 41 115
fall 2115 18500 30 729 146
winter 3925 14750 181 2845 127
spring 272 24500 166 5340 48
Carmel summer 50 40 118 10 300
fall 794 77 82 10 2
winter 10700 40 268 10 6490
spring 106 40 199 10 566
Walton summer 5 40 70 10 7
fall 44 171 127 10 43
winter 464 40 220 41 2
spring 154 40 211 112 27
Margaretville summer 1008 250 120 178 136
fall 465 40 137 10 27
winter 5240 74 455 25 201
spring 200 40 243 50 103

*For nondetects, a value of half the detection limit was used to calculate the median



Atenelol by Season

(Vicdian Concentrations)
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Carbamazepine by Season

(Miedian Concentrations)
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Tamethoprm by Season

(Vicdian Concentrations)
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Conclusions
WWAPS are dischargimng PPCPs mito Suriace Waters
[nter-WWAP and [ntra= WWAP vatiability: can be

SIgnificant ior Speciiic contamimantsy(Caieine;
trimethiopiHm:)

[nter-WWAIP and Intra= WWAIP variability: is iemarkalsly;
small for some PPCPs (carbamazepine)

Higher atenolol and possibly carbamazepine
concentrations at WWTPs in winter. Reduced
biodegradation?




Coenclusions

Very liew: detections miresetvoin samples (and many not i
duplicates), did see more frequent detections i EOH
(catteinec m ['7 samples and ibuprotien in 7 samples). ILess
dilutionrand/er higher WWAIP el ucnt concentrations?

Consistent wathliteratire especially when considering
detection: | imiis;

WWTP effluent concentrations (ng/LL) are orders of
magnitude lower than therapeutic doses (mg/day)
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