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Sampling Map

Abstract
The goal of this research project is to increase our understanding of the
occurrence of contaminants of emerging concern (CECs) in surface waters
by collecting and analyzing ambient water samples from a targeted area of
the Delaware River Basin. Concentrations of CECs are generally higher in
urbanized and industrialized areas as was found in a previous study of the
tidal Delaware River (report by DRBC; MacGillivray, 2012). The ten
sampling sites in this study are in an area of southeastern Pennsylvania
with numerous municipal and industrial discharges to surface water. The
sampling locations are above and below potential source discharges for
CECs in watersheds draining to the Delaware River (Figure 1). Data and
information obtained from this study should advance our understanding of
the prevalence of emerging contaminants in relation to potential sources
and build on previous studies. Collectively, this information can provide
environmental managers and other members of the environmental
community and stakeholders with a greater awareness and better
understanding of the presence of unregulated contaminants of concern in
surface waters. This project can provide information needed for water
quality planning and policy for emerging contaminants.

Data
The data from this research study is still processed and analyzed. The data
shown below is sample data from the previous DRBC, MacGilivray 2012
study.
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Figure 1. Sampling map (DRBC, MacGillivray, 2012)

The contaminants might have an affect on the environment in which they
are present. If a compound has a certain hazard and if there is exposure to
it, then there is risk to the species that are living or are in contact with that
environment. This study is the first step for evaluating the risk of these
emerging contaminants. We are quantifying their presence and in turn the
exposure to these compounds in the watershed.
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Photo from DRBC, MacGillivray, 2012
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Emerging Contaminants
Contaminants of Emerging Concern (CECs) or often simplified as Emerging
Contaminants (EC) are compounds who's discharge into the environment is
not regulated. “In the past decade, polybrominated diphenyl ethers
(PBDEs) and perfluorinated compounds (PFCs) have emerged as
contaminants of concern because they are widely distributed and
persistent in the environment. Both types of chemicals accumulate in
human tissue or blood, and are associated with health effects including
endocrine disruption” (EPA. 2014). This study will focus more on ECs that
are in the Pharmaceutical and Personal Care Product (PPCP) group.
Pharmaceuticals are widely used and the majority of pharmaceuticals are
not fully metabolized by the human body. They are excreted through urine,
which then becomes part the municipal sewer system that is treated in the
wastewater treatment plant. What is not fully removed is ending up in our
watershed. Therefore we need to know their presence in our watershed to
determine the exposure.

Figure 2. Photo from the WET Center lab showing
analytical instrument WATERS XEVO TQMS

Figure 3. Sample chromatograms from the
HLPC/MS/MS

Analytical Method
The sample collection and analysis were performed based on the EPA Method 1694: Pharmaceuticals
and Personal Care Products in Water, Soil, Sediment, and Biosolids by HPLC/MS/MS. Grab samples
were taken at 10 different locations shown on the map. The 1L samples were further processed and
analyzed on the Waters XEVO TQMS (Figure 2). Once the compounds are eluted by liquid
chromatography (Figure 3.) then they are confirmed by two daughter ions that are obtained on the
mass spectrometer. This allows us to quantify each compounds up to a low parts per trillion (a million
times smaller then a milligram), in our case nanograms per liter.
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