Temporal Heavy Metal Distribution and Bioaccumulation in the Lower Raritan River
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2018 Field Work

Background and The Problems

Undergraduate students in Analytical Environmental Chemistry
lab (11:375:310) collected water samples at 1-2 m below surface
along stations 1-5 from the R/V Rutgers, in April 2018.

 15+ EPA designated Superfund Sites have been identified
within the Raritan watershed. Many of them are known for
heavy metal contamination (e.g. As, Cd and Pb).
 Few studies examining Raritan River as a source of heavy
metal contamination to the aquatic environment have been
published in the past 25 years.

 Zooplankton population was too low for sample collection
during the April trip but we hope it will became more
abundant in the June trip as weather gets warmer.
Collecting sediment with Ekman sediment sampler

Surface water collection

Our Goals
 To better understand the temporal variability as well as spatial
distribution of toxic heavy metals (Arsenic, Chromium,
Cadmium and Lead) in water, sediment and biota dwelling in
the regional ecosystem along the Lower Raritan.

Study Sites and 2018 Sampling Scheme
 Six stations along the Lower Raritan will be sampled during
three events from April to July, 2018. Most of the stations are
close to known contaminated sites adjacent to the river.
 River water samples from the 6 stations will be collected in
triplicate during spring/summer (April, June and August).
 Sediment samples will be collected during June trip,
depending on the availability at each station.
 Depending on availability, zooplankton will be collected with
river water samples. A separate sampling trip will be carried
out for grass shrimp, which will be collected from wetlands
near to the sampling stations.
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Analytical Methods
 River water
Water samples are collected in triplicate with 50 mL trace metal
free syringes. For each sample, 10 mL of water will be passed
through 0.45 µm filters and the metals will be analyzed as
dissolved fraction. The unfiltered samples will be digested using
EPA method to determine the recoverable metals in suspended
particles.
 Sediment
Sediment samples will be digested following EPA method to
determine the recoverable metal levels.
 Biota
Zooplankton and shrimp samples will be freeze dried and
digested with concentrated nitric acid.

 All the analytical work will be performed at Rutgers Inorganic
Analytical Laboratory (RIAL) at DMCS.

Concentration (ppb)

 To evaluate if seasonal variables such as river discharge
influences the size fractionation and temporal trend in heavy
metal concentration in the surface water and heavy metal
bioaccumulation.
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 Participating undergraduate student will learn contaminationfree sampling techniques for collecting environmental
samples, as well as analytical principles and techniques for
metal analyses of different sample types.

 With additional water, sediment and biota sample to be
collected in the next two events, a more comprehensive
comparison can be performed.

Concentration (ppb)

 Initial river water sampling along LRR in spring 2016 showed
elevated levels of heavy metals such as Cd and Pb in water
samples downstream of several Superfund Sites.

 Our preliminary results from April sampling event indicated
total recoverable concentration of Cd and As increased
towards river mouth with the dissolved form dominating. Cr
and Pb were higher at site RR2-RR4, and occurred mostly in
particulate form. However the salinity indicated stronger
seawater mixing as getting closer to the bay, therefore in the
future we will focus on surface water where metal
concentrations are less influenced by the seawater mixing.

Concentration (ppb)

 With the surge of urban growth and industrialization, the 15mile long Lower Raritan River (LRR) has experienced
profound contamination over the last 100 years.

Preliminary Results and Future Plan
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Heavy metal concentrations in dissolved and particulate fractions in river water collected in April trip
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