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INTRODUCTION

In 1991. the U.S. Geological Survey (USGS) 
began the National Water-Quality Assessment 
(NAWQA) Program to describe current water-
quality conditions in a large part of the nation's
streams, rivers, and aquifers. The purpose of the
NAWQA program is to characterize current water-
quality conditions, to observe any changes in
water-quality over time, and to improve the
understanding of natural and anthropogenic 
factors that influence water-quality. The study
incorporates more than 50 of the nation's largest 
river basins and aquifer systems; one of these 
basins is the Mississippi Embayment (MISE) 
study unit. 

In 1995, as a part of the MlSE study unit
evaluation, the USGS collected bed sediment
from 15 sites that represented a variety of 
land use and streams throughout the study unit. 
More than 85 percent (median value) of the land 
in the MlSE study unit is used for agriculture and 
includes row crops, grain crops, and
other grasses. The remaining land is used for 
forestry, wetlands, or open water. 

The sampling of bed sediment is important 
because changes in the chemistry of bed
sediment can provide insight about the
environment surrounding the stream. In addition, it
is important to understand the concentrations of 
potential toxins in sediment that could be available
to biotic communities, possibly causing 
environmental effects. 

Bed sediment samples were analyzed to
determine the concentrations of 34 trace 
elements, nine of which were chosen to discuss in
this report. These nine, aluminum, arsenic, 
cadmium, chromium, lead, mercury, nickel, 
selenium, and zinc, were chosen because, as
some of Priority Pollutant's, they are
considered a threat to aquatic organisms and
human health (Rice 1999). The objectives of this 
paper are to present trace element data from 15

sites and to compare MlSE concentrations to
national medians and applicable guidelines. 

DATA COLLECTIONAND ANALYSIS

At each of the 15 sampling sites, wet
depositional zones likely to have recently
deposited, fine-grained sediments were sampled
along a 500-meter reach of stream. The ten zones
were chosen to represent a variety of depositional
areas including left and right bank and center 
channel as well as varying water depths. In
wadeable streams, sediment was collected in the 
depositional area by using a Teflon spatula. In
non-wadeable streams, bottom samples were
collected from a bridge or boat by lowering a 
mechanical sampler, called a Young grab, to the 
stream bed by a rope. Only the fine surface
material scraped from the top 1 centimeter of
sample was used. At each site, a sediment
sample from the ten zones within the reach was
composited. Then the sediment was filtered
through a 63-micron mesh, nylon sieve cloth into 
an acid-rinsed, glass bottle (fig. 2). A bottle filled 
with native stream water was used to "pressure
sieve" the fine material through the sieve. When 
the sieved sample in the jar reached a depth of 1
centimeter, the bottle was sealed with a
lined lid (Shelton and 1994).

The samples were shipped to the USGS
laboratory in Denver, Colorado, for analysis.
Trace element concentrations were determined by
various analytical methods, such as hydride 
analysis (HA), graphite furnace atomic absorption 
(GFAA), inductively coupled plasma atomic
emission spectrophotometry (ICP-AES). and cold
vapor atomic absorption (CVAA) (Rice 1999).

RESULTS AND DISCUSSION

Bed sediment data collected during the MlSE
sampling were compared with reported United
States medians and Canadian Sediment Quality 
Guidelines (Rice 1999; Canadian Council
of Ministers of the Environment 1999). Although
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