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resoW'Ces. The objective in meeting these
goals is to produce a wealth of waterquality information that will be useful to
policymakers and managers at the National, State, and local levels.

Figure 1. Lake Erie -lake St. Clair Basin Study Unit

BACKGROUND

Studies of 59 hydrologic systems that include parts of most major river basins and
aquifer systems (study-unit investigations) are the building blocks of the national assessment. The 59 study units
range in size from 1,000 to more than
60,000 mi2 (square miles) and represent
60 to 70 percent of the Nation's water use
and population served by public water
supplies.+

The U.S. Geological Survey (USGS) be- TIM ELINE
gan to implement a full-scale National
Water-Quality Assessment (NAWQA) NAWQA study-unit activities are conprogram in 1991. The long-term goals of ducted in two phases, a High Intensity
the NAWQA program are to describe the Phase (HIP) and a Low Intensity Phase
status and trends in .the quality of a large, (LIP). Activities during the HIP are direpresentative part of the Nation's sur- rected at answering questions related to
face- and ground-water resources and to the oocurrence, distribution, and effects of
identify the major natural and human fac- contaminants on streams and ground wators that affect the quality of these
ters (described in table 1). Compared to

the-~~~i}.,lOr
ed at
temporal trends in contaminant concentrations, sampling at a
lower frequency at fewer locations, and
completing reports. After completion of
the first 10 years of the study, objectives
in subsequent years are planned to focus
on the assessment of temporal trends,
sources, loads, and transport of contaminants.

Activities in the LERI (Lake Erie-Lake
St. Clair Basin study unit, fig. 1) began in
1994. After two years of retrospective
study and planning, the project is currently in the third year of the HIP. The study
will move from the lDP to the LIP in
1999. The period 1999-2000 will be a
time for writing and publishing interpretive reports and journal articles and conducting LIP sampling (table 2). +

LIAISON COMMITTEE
The fifth meeting of the LER1 Liaison

Committee is set for March 25, 1998, at
the Wyndham Hotel·and Conference

'lable 1. Components, objectives, description, number, and tlmeUne of stream and ground-water studies in the
Lake Erie-Lake St. Clair Basin-study wdt, 1996-2003.
·

2. Bed-sediment and fish tissue: assess
occurrence and distribution of traceorganic and trace-element contaminants.
3. S~am ecology: assess the occu,rreoce
and distributio~ of fish, macroinv~rte- ..
brates, and algae with land·use, water .
quality, and habitat.
studies

Synoptic sites

20

High-intensity-phase fixed sites

10

Low-intensity-phase fixed sites

2-3

1999-2003 Planned

5-10

1997-98 Ongoing

30

1998 Ongoing

60

1998 Ongoing

Synoptic sites

1996-97 Completed

High-intensity-phaSe fix~ sites
Low-intensity-phase fixed sites

~~ Land-u~e studies: Assess t,he effec~ of
monitoring w~s
·urban and agricultural land uses on
· Agricultural monitoring wells
shaDow-gl'Ound water quality.

5. Subunit surveys: Assess the occurrenee and distribution of contaminants
in aquifers.

1998 Proposed

Domestic wells in aquifer
subunits
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Center in Toledo, Ohio. The focus of this
meeting will be to provide a progress report on study activities and findings to the
Liaison Committee and to seek input on
products and field studies that are being
planned or prepared.
Communication and coordination between the USGS and other scientific and
water-management organizations are critical to the NAWQA program. The liaison
committee of the LERI study unit consists
of water-quality managers and other advisors who represent Federal, State, and local agencies; universities; and the private
sector in Ohio, Michigan, Indiana, Pennsylvania, and New York.
Feedback from the Liaison Committee
has been an important part of the design
and implementation of the project. Liaison Committee suggestions from the first
meetings resulted in the expansion of the
study area to include areas in Michigan,
Pennsylvania, and New York. The study
unit now includes all the Lake Erie Basin
in the United States. +

of the project are scheduled to be completed in 1998 (table 1). These include
sampling water chemistry in monitoring and domestic wells, planning and
proposing a synoptic study in streams,
and sampling streamwater and aquatic
biota.
Stream-Quality Components

The stream-quality sampling network is
designed to (1) assess the chemical
quality of streamwater, streambed sediments, and fish tissue, (2) to characterize the species distribution and relative
abundance of macroinvertebrates, algae,
and fish, and (3) to describe the physical
characteristics of aquatic habitat.

PROGRESS

Streamwater-quality studies: The
stream-sampling sites in the LERI study
unit represent a wide range of physiographic, hydroclimatic, geologic, and
land-use settings and a gradient of
streamflow, runoff, soils, cropping practices, chemical use, and population density. Collectively, these factors are
referred to as the environmental and hydrologic setting.

Certain major data-collection components

Each fixed stream site in the LERI study
unit was selected to provide unique

Table 2. Time&ne for project activities in Lake Erie-Lake St. Clair Basin-study
unit, 1994-2003.
(LIP, Low Intensity Phase; HIP, High Intensity Phase)

MODERATE LEVEL OF

Acnvmv

HIGH LEVEL OF ACTIVITY

information regarding the effects of natural and human factors on water quality.
Sampling for the 24-month required timeframe during ·the HIP is being completed
at 10 stream sites in February and March
1998.
Three sites are proposed for LIP sampling--the Maumee River at Waterville,
Ohio; the St. Joseph River near Newville,
Indiana; and the Clinton River at Sterling
Heights, Michigan. It is likely, however,
that resources available to the study will
allow sampling of only two of these sites.
Samples will be collected monthly to bimonthly during the LIP. The samples will
be collected and analyzed for pesticides,
nutrients, and common ions. Streamflow
and water temperature also will be measured. Final selection of stream sites for
the LIP will be made after input from the
LERI Liaison Committee and in consultation with NAWQA program managers.
Collecting streamwater samples at high
and low streamfl.ows is an important part
of every NAWQA study. Extreme-flow
sampling is one aspect of the streamwater-quality design that makes NAWQA
streamwater data sets unique from many
other data sets. Samples from 9 of the 10
stream sites in the study unit were collected during 6 to 8 high-flow periods and 2
to 3 low-flow periods in 1996-98. Samples collected during periods when
streams contain runoff from the land surface are likely to yield results that represent important transport episodes for
urban and agricultural nonpoint-source
contaminants such as pesticides, fertilizers, and volatile organic compounds
(VOCs). Samples collected during periods when streams contain little or no runoff are likely to yield results that represent
the influences of point sources and (or)
ground water on streamwater quality.
Ecological studies: The objectives of
ecological studies are to relate the occurrence and distribution of aquatic biota to
land use, habitat, and water quality. Communities of aquatic invertebrates, algae,
and fish were sampled, and stream habitat
characteristics were measured at least
once during 1996-97 at the 10 sites where
streamwater samples were collected.
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and sieved in the field to contain only fine
sand-, silt-, and clay-sized particles.
Sieved sediment samples were subsequently analyzed for organochlorine pesticides,
polychlorinated
biphenyls
(PCBs), semivolatile organic compounds, organic carbon, and total trace elements.

Figure 2. Taxonomic ldentiftcations are provided by Ichthyologist Terry Keiser of Ohio
Northern University (shown in blue shirt along with Steve Frum of the USGS).

Sampling was done in 200- to 500-meter
reaches.
Fish, macroinvertebrates, and algae were
sampled from natural substrates quantitatively and qualitatively. Fish were collected using pulsed DC electrofishing
methods (fig. 2) and were released after
identification. Macroinvertebrates were
collected using kick nets, large surbertype samplers, or dredges. Algae were
collected using a variety of established
techniques.
Habitat assessments of riparian and instream cover were made by identifying
and mapping vegetation and measuring
the geomorphic featmes and physical dimensions of the stream channel within the
stream reach. Samples of bed and .bank
materials were collected for sieve analysis. Particle-size of the coarse-grained
channel materials was measured by use of
the Wolman pebble count technique.
At three stream sites, multiple-year and
multiple-reach ecological assessments
were done in 1996-97. Sampling for the
third year of the multiple-year assessments is planned for 1998. The multipleyear and multiple-reach sites are the Clinton River at Sterling Heights, Michigan,
Maumee River at Waterville, Ohio, and
Grand River at Harpersfield, Ohio.

Biologists involved with the LERI
NAWQA and biologists at the Ohio Environmental Protection Agency (Ohio EPA).
are evaluating the comparability of methods for collecting fish, macroinvertebrates, and habitat from data collected by
both agencies in 1996-97. One objective
of this work is to investigate the feasibility of using data from the two programs infor
aquatic-resource
terchangeably
assessments.
Bed sediment and fish tissue studies: Samples for subsequent analysis of
chemical contaminants in fish tissue and
in streambed sediments were collected in
200- to 500-meter reaches at the 10
stream sites where other stream-quality
components were sampled in 1996-97.
Multiple-reach and multiple-year studies
were continued in 1997 at three sites and
are planned for completion in 1998 (table
1).

Carp are the preferred target species for
tissue analysis. Whole fish are subsequently analyzed for organochlorine pesticides and PCBs (polychlorinated
biphenyls). FtSh livers are analyzed for
trace elements. Sampling for this component at 10 stream sites was completed in
1996-97.
Bed sediments samples were collected

A retrospective analysis is being done on
bed-sediment-quality from three large
computerized data bases: the National
Sediment Inventory, the Ohio Sediment
Inventory, and a U.S. Environmental Protection Agency (USEPA) Region 5 data
base called FIELDS (Fully Integrated Environmental Location Data System). The
objectives of the retrospective analysis
are to determine occurrence and distribution of organochlorine, semivolatile, and
trace-element contaminants in streambed
sediments.
Ground-Water-Quality Components

Ground-water studies are taking place in
the northwestern part of the study unit, in
areas where interbedded sandstone and
shale bedrock are overlain by unconsolidated glacial deposits that are greater than
100 feet thick and that serve as the principal sources of ground-water supply.
Two types of ground-water quality studies
are planned or completed: land-use studies and aquifer subunit surveys (table 1).
The objectives of the two land-use studies
are to characterize the effects of urban
and agricultural land use on shallow
ground-water quality. The objectives of
the subunit survey are to characterize the
quality of water in major supply aquifers
or subunits of those aquifers.

An additional ground-water study was
done in cooperation with the Michigan
Department of Agriculture. The area of
this study coincides with that of the urban
land-use study. The objectives of the cooperative study are to determine the effects of urban land use on the quality of
water in domestic wells in residential ar-

eas.
Urban land-use studies: These studies are being done in selected residential
areas near Detroit, Michigan. In 1996,
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30 monitor wells were installed and sampled for concentrations of VOCs, pesticides, nutrients, trace elements, major
ions, radon, and tritium, an age-dating radioisotope. In the same residential areas,
28 domestic wells were sampled in 1997
as part of the cooperative project with the
Michigan Department of Agriculture.
These two data sets will be used to characterize how residential-land use affects
the quality of shallow and deep ground
water.
Agricultural land-use study: This
study is being conducted in southeastern
Michigan, northeastern Indiana, and
northwestern Ohio, in areas where corn,
soybeans, and wheat are the predominant
crop types. In 1997, 30 monitor wells
were installed. In early summer 1998, the
wells will be sampled for VOCs, pesticides, pesticide degradation compounds,
nutrients, major ions, radon, and tritium.

Figure 3. Location of NAWQA study units participating in a pllot project to assess the
microbial quality of streams and ground waters that serve as source waters for pubUc
supplies.

Subunit survey: The subunit survey is
in the same hydrogeologic setting as the
agricultural land-use study. Land uses terize the occurrence and distribution of
overlying the subunit survey wells range indicators of microbial pathogens in
from urban to agricultural but is mostly source waters used for public and domesagricultural. The 30 domestic wells iden- tic supply. Concentrations of three differtified for the subunit survey will be sam- ent pathogen indicators were determined
pled in summer 1998. Because 20 of the in samples collected at 4 stream sites and
30 subunit-smvey wells are in row- from 30 domestic wells in the Lake Eriecropped areas, the two types of studies are Lake St. Clair Basin in 1997.
nested. This design will provide data sets
that can be used to characterize how row- Water-quality data collected as part of the
crop agriculture affects the quality of LERI study can potentially provide useful
shallow and deep ground-water.+
information to state pesticide management plans. Streams that serve as source
APPLYING NAWQA DATA TO waters for public water supplies in the
Lake Erie-Lake St. Clair Basin where
WATER-QUALITY ISSUES
samples are being collected are the Raisin, St. Joseph, Maumee, and Auglaize
At a time when the need for water-quality Rivers. Ground waters that serve as
data of known and reliable quality is in- source waters for public and domestic wacreasing, the amount of water-quality data ter supplies where samples are being colbeing collected at all levels of govern- lected are in aquifer subunits in
ment is decreasing. One way to maximize southeastern Michigan, northwestern
the usefulness of the water-quality data Ohio, and northeastern Indiana.
being collected is to integrate and aggregate results and findings among agencies. Cooperation with others: Results of
Several studies of this type have been un- the urban-land-use study done in cooperadertaken by the LERI project in coopera- tion with the Michigan Department of
tion with State and other federal agencies. Agriculture can be used to addressed the
information needs of ground-water-proAssessing source-water quality: A tection programs. Information needs inpilot study was recently undertaken with clude data to support proposed domestic
U.S. Environmental Protection Agency in well-drilling regulations in Michigan,
six NAWQA study units (fig. 3). The ob- data to quantify the effects of urbanizajectives of the pilot study were to charac-

tion on ground-water quality, and information to fill a gap regarding the
concentrations of radon in ground water
in relation to proposed public health standards.
Cooperation between the LERI study unit
and the Lake Erie-Lakewide area Management Plan (LaMP) recently led to the
development of a Memorandum of
Agreement (MOA) between the USGS
and the U.S. Environmental Protection
Agency-Region 5. The MOA addresses
what each group can contribute to the
mission and goals of the other.
In 1997, the U.S. Army Corps of Engineers and the U.S. Department of Agriculture-Natural Resources Conservation
Service, in cooperation with the USGS,
established a new sediment-monitoring
site on the Maumee River near Defiance,
Ohio. Data from this site, along with data
collected at four other NAWQA sites can
be used to identify important source areas
of sediment discharge in the Maumee
River Basin. Results will help target areas
of the watershed where soil conservation
efforts will provide the greatest benefits.
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