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Project Goals

Determine 1fi detectanble levels oif selected phammaceutical
analyies ane presentin tnetNYAES \Walershied

Why?
110 ad@ress| CONCEMS INECENT SCIENUNIC and popular
literatureregarding tierpotential for contaminatien of

Surface Walters by eHMeRes ana Numan-use
pharmaceuticals



\Vieadia Headlines

RX=IDrugl H,WOE  New York Post, 8/23/04

Stiay/ calmieveryone, therers Prozac Inithe dianking Water
|“endeni ©ksenver, 8/8/04

IHoUSENeld sUpplIes appear InWater: Ditgs; dISInfiecCiants\Wora/
state panell The Arizena Republic, 7/23/04

Eat, drankiand e wan/:s Chemicals oiten lingerinwateranter
treatment Poughkeepsie Journall(INY), 1/18/02

Eish offt ArClic CIty get drug cockiarl firem SeWers
Reuters, 11/24/03

Frogs, fish, and pharmaceuticals a troubling brew...
CNN, 11/14/03

Drugs In your drinking water? Take a valium
The Glebe and Mail (Canada), 2/12/03



 ChiariaCternze Input tonwatershed from effluent ol iour:
VVANAIRES (day-ef-week, seasenality, variability within and between plants)

- MonIterrmajeifinpuis ancfoutput eI KEYESEINVOINS

monitor terminal reservolr te determing li-any/ analytes ane
dDIE Prior to distrinution




P rOj eCt G Oal S (Continued)

What-didwe ook for (and winy)?

[Basic compPounds Acid/neut@l compounas
amoxicillimi(@ntiIenc) 17 or-ethinylestradiol (Steroia)
atenololi(leta-leeker) 1v5=estradiel (sterord)
caffeine (suimulant) estirone (sieroid)

cephalexint (antibiotic) Ibupreten (analgesic)
sulfamethexazele (antidIoetic) Valpreic acid* (antieprieptic)
trimetheprim: (antibiotic) carbamazepine (prior)

*10 our knewledge, these compounds have net een previously.
Investigated



Total Retail Units Prescribed, 2002

Product Total * |Elimination From Body Approx DDD
amoxicillin 34,046,000 |60% unchanged (urine) 750 mg

atenolol 39,368,000 |40-50% unchanged (urine) 50-100 mg
50% unchanged (feces)

cephalexin 24,154,000 |90% unchanged (urine) 1000 mg

ibuprofen 22,660,000 |1% unchanged (urine), 800-1600 mg
14% conjugated (urine),
45-79% met (urine)

trimethoprim/ 13,313,000 [66.8% free trimethoprim; 320 mg trimeth./
sulfamethoxazole 54.5% sulfamonide met, 1600 mg sulfameth.
30% free sulfamethoxazole

valproic acid 6,279,000 |3% unchanged (urine) 250-750+ mg
(from Depakote) 30-50% conjugated (urine)

** Total retail units prescribed, 2002
DDD: Defined Daily Dose

met: metabolite(s)

Source: www.drugtopics.com
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Vietneooleoy

Saimplesiare extractedwitnin 48 hours, of collection on
Empore SDB-XC extraction disks

AnalysisivigrAgiient $100 S PLEC and TEmoQUEST
LCQ len ipap [EC/MS Wit EST (electrospray ionization)

- SIMfoer allfanalytes; except amoxicillin andfcephalexin (IMS/IVIS)

Methodoelegy developed by Dr. Patrick O Keefe, NYSDOHIWCLR;
Method Detection Limit (MDL) study approved by US EPA
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DEtection limits (from VDI study)

Basic cmpas no/is - Env. Cone.,  Acid/neutralicmpas; no/ic Env. Cone.
amoxiciiiin SO /e |7 e-etnimyiestradiols 8842
atenolol Y 3:241 LY{5-Estiadio) 40 62
caffeine ¢)0) 9-12000 EStione 30 27/0)
cephaJex]n* 502 /el pLpreten 20) 3-8

210]0) \Valprolc acio 199
0]

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

-Environmental concentrations are those found in surface waters or WWT P effluents in
the literature
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Figure 1. Map of WWTP and Reservoir Sampling Locatlons August 2003 May 2004.
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6/10/03| ND | 21000 | ND 883 ND 91 ND 338 ND ND ND
§ ND 20200 ND 1250 ND 93 ND 161 ND ND ND
2 |6/11/03| ND | 17800 | ND | 2140 | ND 127 ND 26 ND ND ND
% ND | 22200 | ND 1600 | ND 104 ND 127 ND ND ND
| 6/12/03| ND | 15800 | ND 709 ND 111 ND ND ND ND ND
ND 15700 ND 787 ND 116 ND 169 ND ND ND
6/10/03 ND 220 ND 264 ND 495 ND ND ND ND ND
—_— ND 563 ND 367 ND 400 ND ND ND ND ND
g 6/11/03 | ND 666 ND 349 ND 383 ND ND ND ND ND
= ND 518 ND 267 ND 402 ND ND ND ND ND
©le12/03] No | 443 | np | 253 | ~o | 455 | o | wp | 31 ND | WD
ND 391 ND 214 ND 379 ND 49 ND 48 ND
6/24/03 ND ND ND 107 ND ND ND 26 ND ND ND
o ND ND ND 72 ND ND ND ND ND ND ND
= |6/25/03| ND ND ND 146 ND ND ND ND ND ND ND
‘g ND ND ND 176 ND ND ND ND ND ND ND
6/26/03 ND ND ND 177 ND ND ND ND ND ND ND
ND ND ND 154 ND ND ND 166 ND ND ND
Q 6/24/03 ND ND ND 98 ND T0 ND 23 ND ND ND
F; ND ND ND 824 ND 81 ND 126 ND ND ND
§ 6/25/03 ND ND ND 716 ND 63 ND ND ND ND ND
gﬁ ND 158 ND 847 ND 69 ND 26 ND ND ND
5 |6/26/03| ND ND ND 524 ND 39 ND 249 ND ND ND
= ND ND ND | 854 | ND 39 ND 79 ND ND ND
Notes

ng/L: nanograms per liter

ND: not detected
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6/24/03 | ND ND ND ND ND ND ND ND ND ND ND
-4 ND ND ND ND ND ND ND ND ND ND ND
'Z | 6/25/03 | ND ND ND ND ND ND ND ND ND ND ND
2 ND ND ND ND ND ND ND ND ND ND ND
=~ | 6/26/03 | ND ND ND ND ND | 50 SR | ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND
6/24/03 | ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND
<t | 6/25/03 | ND ND ND ND ND ND ND ND ND ND ND
2 ND ND ND ND ND ND ND ND ND ND ND
6/26/03 | ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND
= | 6/24/03 | ND ND ND ND ND ND ND ND ND ND ND
% ND ND ND ND ND ND ND ND ND ND ND
5| 6/25/03 | wD ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND
= | 626003 | wD ND ND ND ND ND ND | 32S8R | ND ND ND
= ND ND ND ND ND ND ND ND ND ND ND
6/24/03 | ND ND ND ND ND ND ND ND ND ND ND
= ND ND ND ND ND ND ND ND ND ND ND
2| 6/2503 | ND ND ND ND ND ND ND ND ND ND ND
= ND ND ND ND ND ND ND ND ND ND ND
~ | 6/26/03 | ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND
Notes

EDA: East Delaware Aqueduct

WDA: West Delaware Aqueduct

CANN: Cannonsville Reservoir

ng/L: nanograms per liter

ND: not detected

SR: suspect result

*For the first two days of the pilot study, samples were collected at the WDA Intake Chamber at the Cannonsville
Reservoir. The third day’s samples were collected at the WDA outlet at the Rondout Reservoir.
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Vieanmr€oncentration (ng/L) for

Yorkiown
Carmel
\Walton
Margaretville

Canrhamazepine

Selected Analytes
Cafifeine Atenolol Iirmethepam
21899 ey 1681i@22) 1261 @2/2%)
132! @/20) 233 (28/30) 3502 (21/20)
165 ©/22) 228 (25/32) 231 (23/32)
225 @zzzy 1894 @222 121 @1/22)

110! @2/22)
167 28/20)
152! @2/22)
239 (22/32)



neprim concentrations (ng/L)

dme

[Fecation: IVIeasuir Overall Summer  Eall Winter  Spring
5 YOorktown JrlmoJa/ etects 34/34;  11/11 5/ 5/ 17
MiIImum 42 [ 50 106 42!
VIedian 115 115 146 127 48
\Viean 126 112 174 146 12
Vigximuim 424 147 424 246 (1523
o Carmel Samples/detects 30/21 1 5/0) Il 1
Minimum Y 24)0) - 154 Y
Vieaian 552 300 - 6490 900

‘y a
Maximum



(CaAleIne iy Season
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Atenelelivy Season
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IAmetnopIm: by Season
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Caifemeny Day of the Week
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ramethopimi by Day of the Week

o
<
<
<

—
o

—_—
—
2
=
=1
)
<
o
=
)
o
£
=
=
)
-]
3]
E
Tt
=

TH
Dav of Week



Atenelel vy Day of the Week

Atenolol Conc (log ng/L)
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7

WANARPS are discnarging PPCPS INtor Suriace VWaters

Inter-YWANVARR aneENnua=VWANVANPA/ERanIITY CanHoe
SIgnITICaNEor SPECTCI contaminantsi(CateIne;

trimethoprime)

WANARE ana I ntra=\WAN P Vaiaority 1S remarkaioly/
101 semePPCPS (Carbamazepine




Conclusions

\/eny few: detections Iniresenvolr samples (and many net in

duplicates), didisee more fHequent detections 1 ECIH (less
driution?)

Consistentwithpiteraturerespecialiy Whien consicerng
detection limits.” HeWeVer this may/ e duge te' metned
detectionlimits

WW TP efifluent concentrations (ng/L) are orders of
magnitude lower than therapeutic doses (mg/day)



7 Sampling Wit tighiter spatial reseluLion
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