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Abstract

The New York State Department of Health (NYS DOH) is surveying surface waters in the New York City drinking water reservoir system for a select list of pharmaceuticals and hormones.  The survey has twelve sampling locations: eight sites covering the three major reservoir systems of the New York City Watershed and four wastewater treatment plants that discharge into the watershed.  Eleven pharmaceuticals are targeted for analysis.  The results presented in this abstract are from the first sampling event in June 2003.  Sampling for the remainder of the survey will be completed in 2004.  The survey is funded by a grant from the United States Environmental Protection Agency (US EPA), administered by New York State Department of Environmental Conservation.

Samples were collected in silanized four-liter amber glass bottles.  The acid/neutral compounds (17α-ethinyl estradiol, 17β-estradiol, estrone, ibuprofen, and valproic acid) and the basic compounds (amoxicillin, atenolol, caffeine, cephalexin, sulfamethoxazole, and trimethoprim) were extracted from separate water subsamples and analyzed by liquid chromatography/mass spectrometry (LC/MS).  The analytical method was developed by NYS DOH laboratories and described in the US EPA-approved Method Detection Limit (MDL) study.  Samples were extracted within 24-48 hours of collection.  Final concentration and analysis were completed by August 2003.  

Five of the 45 surface waters samples collected in the watershed were determined to contain nanogram per liter (ng/L) concentrations of ibuprofen, trimethoprim, or caffeine.  One of the five samples contained both ibuprofen and trimethoprim.  None of these findings were verified in the associated duplicate sample.  These results suggest that some pharmaceuticals are only intermittently present or are present at concentrations near or below the detection limits.

All of the samples from the wastewater treatment plants (WWTP) contained at least one analyte.  Differences in the effluent were found to exist between the four plants.  In general, the two WWTPs located in rural areas had much lower concentrations of some basic analytes than the two WWTPs located in large suburban communities.  In addition to the pharmaceutical analysis, a subset of the effluent samples were analyzed for volatile organic compounds (VOCs) and semi-volatile organic compounds (SVOCs) using EPA Methods 502.2 and 625.  Only a few VOCs (acetone, MTBE, chloroform) were detected.  Using Method 625, only one target analyte was detected in the WWTP effluent samples, and a number of non-target SVOCs were tentatively identified.  Some of these tentatively identified compounds included: acetaminophen, camphor (decongestant/analgesic), carbamazepine (anticonvulsant), carisoprodol (muscle relaxant), cholesterol, clindomycin (antibacterial), DEET, galoxolide (fragrance), KP-140 (de-airing/antifoam agent), menthol, primidone (anticonvulsant), and valium (antianxiety).  None of the listed compounds were detected in the surface water samples or the laboratory blanks.  

The pilot study results suggest that the targeted analytes, if present in New York City drinking water, are at levels well below those that would be considered to present a potential health concern from long-term exposure.  This conclusion is based on the very low frequency and concentrations at which analytes were found in the reservoir samples and the lack of confirmation in the corresponding duplicate samples.  The results suggest that the effluents from the wastewater treatment plants differ from each other.  More work is recommended to understand why these differences exist.
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