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WATER-RESOURCES ACTIVITIES OF THE U.S. GEOLOGICAL
SURVEY IN ILLINOIS, 1994

Compiled by G.O. Balding

ORIGIN AND MISSION OF THE U.S. GEOLOGICAL SURVEY

The U.S. Geological Survey (USGS) was established by an Act of Congress on March 3, 1879, to
provide a permanent Federal agency to conduct the systematic and scientific classification of the public
lands, and examination of the geological structure, mineral resources, and products of the national domain.

Since 1879, the research and factfinding role of the USGS has grown and has been modified to meet
the changing needs of the Nation. The USGS, however, has remained an impartial scientific and technical
agency without developmental or regulatory responsibilities. Today’s programs serve a diversity of needs
and uvsers. The current mission of the USGS is to provide geologic, topographic, and hydrologic
information that contributes to the wise management of the Nation’s natural resources and that promotes the
safety and well-being of the public. This information is provided to the public in many forms including
reports, maps, and data bases that provide descriptions and analyses of the water, energy, and mineral
resources, the land surface, the underlying geologic structure, and the dynamic processes of the Earth. To
accomplish its mission, the USGS:

* Performs and sponsors research in geology, hydrology, mapping, and related sciences.

* Produces and updates geographic, cartographic, and remotely sensed information in graphic and digital
forms.

* Describes the onshore and offshore geologic framework and develops an understanding of its formation
and evolution.

* Assesses energy and mineral resources, determines their origin and manner of occurrence, and develops
techniques for their discovery.

* Collects and analyzes data on the quantity and quality of surface water and ground water, on water use,
and on quality of precipitation.

* Assesses water resources and develops an understanding of the impact of human activities and natural
phenomena on hydrologic systems.

* Evaluates hazards associated with earthquakes, volcanoes, floods, droughts, toxic materials, landslides,
subsidence, and other ground failures, and develops methods for hazards prediction.

* Participates in the exploration of space and prepares geologic and other maps of the planets and their
satellites.

» Publishes reports and maps, establishes and maintains earth-science data bases, and disseminates earth-
science data and information.

* Provides scientific and technical assistance for the effective use of earth-science techniques, products,
and information.

» Coordinates topographic, geologic, and land-use mapping, digital cartography, and water-data activities.



» Develops new technologies for the collection, coordination, and interpretation of earth-science data.
* Provides scientific support and technical advice for legislative, regulatory, and management decisions.
» Cooperates with other Federal, State, and local agencies, and with academia and industry.

As the Nation’s largest earth-science research agency, the USGS maintains a long tradition of
providing accurate and impartial information to all, which underscores its continued dedication to “Earth
Science in the Public Service.”

MISSION OF THE WATER RESOURCES DIVISION

The USGS has the principal responsibility within the Federal Government to provide the hydrologic
information and understanding needed by others to achieve the best use and management of the Nation’s
water resources. To accomplish this mission, the Water Resources Division, in cooperation with other
Federal, State, and local agencies:

* Systematically collects data needed for the continuing determination and evaluation of the quantity,
quality, and use of the Nation’s water resources.

* Performs analytical and interpretive water-resources appraisals to describe the presence, availability,
and physical, chemical, and biological characteristics of surface and ground water and their inter-
relation.

* Performs supportive basic and problem-oriented research in hydraulics, hydrology, and related fields of
science and engineering to improve the basis for field investigations and measurement techniques and
to understand hydrologic systems sufficiently well to predict quantitatively their response to stress,
either natural or human-caused stress.

* Disseminates water data and the results of investigations and research through reports, maps,
computerized information services, and other forms of public release.

* Coordinates the activities of all Federal agencies in the acquisition of certain water data.

* Provides scientific and technical assistance in hydrologic fields to State, local, and other Federal
agencies, to licensees of the Federal Energy Regulatory Commission, and, on behalf of the
U.S. Department of State, to international agencies.

* Acquires, develops, and disseminates information on water-related natural hazards such as droughts,
floods, landslides, land subsidence, mudflows, and volcanoes.

* Administers the provisions of the Water Resources Research Act of 1984, which includes the State
Water Resources Research Institutes and the Research Grants programs.

* Supports the provisions of the National Environmental Policy Act of 1969 and manages USGS conduct
of natural-resources surveys in response to the Comprehensive Environmental Response, Compensa-
tion, and Liability Act (Superfund Act) of 1980.

The Water Resources Division is one of three program Divisions and two support Divisions within the
USGS (fig. 1). The headquarters of the Water Resources Division is located at the USGS’s National
Center in Reston, Va., and consists of the Office of the Chief Hydrologist, the Offices of the Assistant Chief
Hydrologists for Operations, Program Coordination and Technical Support, Research and External
Coordination, Scientific Information Management, and Water Assessment and Data Coordination (fig. 2).
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ILLINOIS DISTRICT ORGANIZATION

The Illinois District Office of the USGS, Water Resources Division, is located in Urbana and consists
of two support units, a special study unit, two operating sections, one Subdistrict Office in De Kalb, and a
Field Headquarters office in Mt. Vernon (figs. 3 and 4). The District operates with guidance from
Regional and National offices in Reston, Va. Offices for research, training, equipment development, and
laboratory services, located throughout the United States, provide technical assistance and advice to the
District.

Administrative Unit

The Administrative Unit is responsible for the maintenance of and compliance with Federal acquisition
regulations, Department of the Interior manuals, and USGS and Water Resources Division operating
policies. The Unit provides support services in the areas of administrative management, budget
formulation and execution, financial planning and accounting, personnel, procurement, space management,
and general office procedures.

Publications Unit

The Publications Unit assembles reports for review and prepares camera-ready copy for publication.
The Unit also maintains the District’s back-data files and the drainage-area map file.

Computer Unit

The Computer Unit maintains the District’s computer system. The Unit provides data-processing
services, maintains a library of computer manuals and program catalogs, does computer programming, and
assists hydrologists in program selection, application, and modification.

National Water-Quality Assessment Unit

The NAtional Water-Quality Assessment (NAWQA) Unit is responsible for carrying out the goals of
the NAWQA program which are to (1) describe water-quality conditions and trends and (2) identify,
describe, and explain causative factors for the observed conditions and trends. The Ilinois District has two
NAWQA projects—the lower Illinois River NAWQA project, which began in fiscal year 1994, and the
upper Illinois River NAWQA project, which began in fiscal year 1986 as a pilot study, is currently inactive,
and is scheduled to restart in fiscal year 1997.

Investigations Section

The Investigations Section conducts multi-discipline hydrologic investigations to determine the
quantity and quality of surface and ground water and to define and evaluate the extent and availability of
water resources of drainage basins, counties, and the State. The Section performs special hydrologic
research studies on current water issues such as nuclear hydrology, sedimentation and erosion, urban
hydrology, land-use mapping, rainfall-runoff modeling, hydraulic unsteady-flow modeling, ground-water
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quality, U.S. Environmental Protection Agency (USEPA) Superfund site work, waste disposal, and stream
quality. Special investigative techniques for water-resource evaluation include the use of test drilling,
packer tests, tracers, surface and borehole geophysics, and ground-water and surface-water modeling of
flow and solute movement. Personnel prepare and review reports of investigations for both scientific and
lay audiences.

Operations Section

The Operations Section designs and implements a network of streamflow, water-quality-, and
sediment-sampling sites based on data needs. The Section directs the installation and maintenance of
equipment, data collection and analysis, and compilation of records for publication in the annual data
report. The Section provides assistance in the collection of water-resources data in support of projects,
conducts special data-collection efforts as needed or requested including major floods, low-flow
measurements, and indirect measurements. The Section conducts special projects related to water use and
coordinates the water-use program.

De Kalb Subdistrict Office

The De Kalb Subdistrict Office performs multi-discipline hydrologic investigations to determine the
quantity and quality of surface and ground water and to define and evaluate the extent and availability of
water resources of drainage basins and counties in the northern quarter of Illinois. The Subdistrict
maintains a network of stream-gaging sites and directs the data collection, analysis, and compilation of
records for publication in the annual data report.

ILLINOIS DISTRICT FUNDING SOURCES

Funds to support the work performed by the Illinois District, Water Resources Division, are derived
from three principal sources—Federal Program, Federal-State Cooperative Program, and Other Federal
Agencies Program. The activities funded are directed toward obtaining the information needed by
managers and planners to achieve the best use and management of the water resources in Illinois and the
Nation. Funding from all sources in fiscal year 1994 amounted to about $4,106,000, which was received
as follows:

Other Federal

Federal Agencies

Federal-State
Cooperative



The diagram below shows the percentage of the activities for fiscal year 1994 in the two broad
categories of hydrologic-data collection and water-resources investigations:

Hydrologic-Data
Collection 51%

49% Water-Resources

Investigations

Federal Program

Funds for the Federal Program are appropriated by Congress and are specifically identified in the
annual USGS budget. These funds are used to support research, data collection, high-priority topical
programs, the coordination of all Federal programs related to collection of water data, and internal support
services.

Federal-State Cooperative Program

Federal funds are appropriated by Congress for the Federal-State Cooperative Program and used to
match those furnished by State and other local tax-supported agencies on a 50-50 basis (Gilbert and Mann,
1993). These funds are used for a variety of hydrologic-data-collection activities and water-resources
investigations in which there are both national interests and State and local interests. Agencies supporting
water-resources activities in Illinois during fiscal year 1994 are listed in table 1.

Other Federal Agencies Program

In this program, the funds are transferred to the USGS as reimbursement for work performed at the
request of another Federal agency. These funds are used for a variety of hydrologic-data collection and
water-resources investigations such as stream gaging, ground-water-quality assessments, and suspended-
sediment monitoring in streams.



Table 1. Agencies supporting water-resources activities in Illinois during fiscal year 1994

State Agencies

Illinois Department of Transportation
Division of Water Resources
Division of Highways

Illinois Environmental Protection Agency

Illinois Department of Energy and Natural Resources
State Water Survey

llinois Department of Conservation

Local Agencies

Bloomington and Normal Sanitary District

Forest Preserve District of Cook County

Forest Preserve District of Du Page County

Du Page County, Department of Environmental Concerns,
Stormwater Management Division

Kane County Development Department

Lake County Stormwater Management Commission

McHenry County, Department of Planning and Development

McHenry County Conservation District

Vermilion County Conservation District

Winnebago County, Department of Public Works

Danville Sanitary District

City of Champaign

City of De Kalb, Public Works Department

City of Decatur, Public Works Department

City of Springfield, Commission of Public Property

City of Monticello, City Services

City of Urbana

Kankakee Soil and Water Conservation District

Otter Creek Utility District

Village of Oak Brook

Universities
University of Illinois

Federal Agencies

U.S. Department of the Army
Corps of Engineers
Rock Island District
St. Louis District
Chicago District
U.S. Environmental Protection Agency, Region V
Federal Emergency Management Agency
U.S. Fish and Wildlife Service
U.S. Air Force
Air Mobility Command
Directorate of Environmental Programs
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WATER CONDITIONS

Illinois generally has adequate supplies of water suitable for most uses. The average annual
precipitation for the 1961-90 period is shown in figure 5. Water is available from several major rivers and
lakes within or bordering Illinois and from ground-water sources. In the northern one-third of the State,
most municipal water supplies (excluding the Chicago metropolitan area) are obtained from ground-water
sources, whereas, in the remainder of the State, municipal water supplies generally are obtained from
surface-water sources. In the southern two-thirds of the State, however, potable ground water can be
obtained locally from shallow alluvium-filled valleys that were eroded into the bedrock by ancestral
streams.

Annual average precipitation Statewide for the 1994 water year (October 1, 1993-September 30,
1994), over the nine crop-reporting districts, averaged 87 percent (33.3 in.) of the 30-year (1961-90)
average and ranged from 75 percent (27.0 in.) in the northwestern part of the State to 97 percent (41.6 in.)
in the southwestern part. Monthly average precipitation ranged from a low of 22 percent (0.69 in.) of
normal in the western part of the State in March to a high of 253 percent (9.70 in.) of normal in the west-
southwestern part of the State in April. Monthly precipitation was deficient during October, December,
February, March, May, and July through September; and excessive during November, January, April, and
June.

Streamflow records have been collected continuously at three index stations since the early 1900’s
(fig. 6). Annual average discharge, when compared to that of the 30-year period (1961-90), was in the
normal range at Pecatonica River at Freeport (05435500) and was excessive at Sangamon River at
Monticello (05572000) and at Skillet Fork at Wayne City (03380500). Monthly average discharges at the
three index stations were in the normal-flow range during December, January, March through July, and
September at Freeport; during January through March, May, and July through September at Monticello; and
during December, February, and June at Wayne City. Monthly average discharge was excessive during
the months of October, November, February, and August at Freeport; during October through December,
and April at Monticello; and during October, November, January, April, and May at Wayne City.

Flooding occurred in many parts of the State in November, January, April, and June. April was the
wettest month of the year with precipitation at 166 percent of normal. During April, peak discharges of
record were set at several gaging stations in Illinois. Stream discharges nearly equaled or exceeded the
100-year flood at streams in the eastern, central, and west-southwestern parts of the State including Middle
Fork Vermilion River above Oakwood (03336645), Vermilion River near Danville (03339000), Embarras
River near Camargo (03343400), Sangamon River at Fisher (05570910), South Fork Sangamon River near
Rochester (05576000), Sangamon River at Riverton (05576500), Sangamon River near Oakford
(05583000), and West Okaw River near Lovington (05591700).

DATA COLLECTION

The USGS Water Resources Division is the principal Federal agency responsible for providing
hydrologic information required for the best utilization and management of the Nation’s water
resources. The activities of the Illinois District are structured to provide data and information required to
meet these needs.

Surface-Water-Data Stations

Surface-water data are collected for general hydrologic purposes such as assessments of water
resources, areal analyses, determination of long-term trends, research and special studies, or for

11
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management and operational purposes. The need for surface-water data in Illinois has varied over the
years. In 1940, the USGS operated 46 continuous-record streamflow-gaging stations; by 1980, the
streamflow-gaging-station network increased to 183. Currently (1994), the Illinois District of the USGS
operates 148 continuous-record streamflow-gaging stations (fig. 7).

Stage and Discharge Stations

Stage data are generally recorded every 15 minutes at each continuous-record stage-only and
streamflow-gaging station; some stations are equipped with telemetry and transmit stage data on a near real-
time basis to the District office where it is converted to discharge. In 1994, data on stage and discharge in
Illinois were recorded and published by the Illinois District for the following numbers of stations:

Number of
Station classification stations
SHEAM SLALIONS ...eeveeevreereerereeneeerrerserreessesseesssseesessessassassssesan 172
Continuous record:
DiSCharge ......cocovevimeeiiiiiiciicicieenictcercseseenesesenas 148
StaE ONLY...urieniiiiritciceaet e 8
Partial record:
Peak (maximum) flow only........ccceoceecrivicnvcencncenennne 12
8:00 a.m. Stage Only .......oceevvvrinrerrriereeeerenineenirecens 4
Lake, reservoir, and subimpoundment stations..............cc.c...... 8
Stage and CONLENLS......c.ceeeruerienrercerererrrneeriereeseeeseeseesevenees 3
StAZE ONLY ..cverriririetcte ettt e staeate s e e emanane 5
TOUAL ..o ceeeteerte v cceette e s esesesnetasnns 180

Of the 148 continuous-record streamflow-gaging stations, 138 are part of the Illinois District surface-
water network and the other 10 are used for special projects. The locations of these stations and stage-only
stations are shown in figure 8, and the types of data collected at each station are shown in table 2 (at end of
report).

Water-Quality and Sediment Stations

Water-quality samples were collected monthly, quarterly, bimonthly, or less frequently depending
upon the particular station. The water-quality constituents of interest included physical parameters,
nutrients, major ions, trace metals, suspended sediment, and organics. Data were collected from 20 water-
quality-sampling stations operated by the Illinois District during fiscal year 1994. Station locations are
shown in figure 9 and are listed in table 2 (at end of report). Of the 20 stations, 4 stations are operated as
part of the USGS’s NAtional Stream Quality Accounting Network (NASQAN) program, 7 are part of the
Federal-State cooperative program, and 9 are part of the Federal Mid-Continent Herbicide Initiative.
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Daily or near-daily suspended-sediment samples were collected from, and daily suspended-sediment-
discharge records were computed for 13 stations; the station locations are shown in figure 9 and listed in
table 2 (at end of report). Of the 13 stations, 5 are operated as part of the sediment network and the
remaining 8 are project stations, 2 of which are located in Indiana.

The various types of water-quality and suspended-sediment data were collected and published by the
Illinois District for the following numbers of surface-water stations:

Number of

Data classification stations
Physical data:

Water temperature .........cceveieivirieenene 14

Specific conductance...........ccceecvevvercerenns 14

PH ettt 14

Dissolved OXYZeN ...ccccevvevivcrvcreeseerccennes 14
Sediment data (daily).....ccccecevereereiininnnccnne 13
Chemical data:

Inorganic constituents........ceccovueeveesnenes 20

Organic cOnStituents ..........cceevevveeneeceenee 10
Microbiological data........ccccceeeeevneerncrcannne. 5

Ground-Water Stations

Water-level measurements in wells, discharges of springs and wells, and ground-water-quality
analyses are used in assessing ground-water conditions and trends; hydrologic data, however, must be
integrated with other observations and studies of ground-water systems to understand ground-water
conditions and trends. In Illinois, the USGS measures water levels in 13 observation wells. Four wells,
three of which are piezometers, are at the same location but at different depths. Water samples are
periodically collected for water-quality analysis from all of the observation wells. The types of data
collected include water levels, water temperature, specific conductance, pH, and inorganic constituents.

The ground-water stations and types of data collected at each station are listed in table 3 (at end of
report). The number of stations, by county, are shown in figure 10.

DATA MANAGEMENT

The USGS Water Resources Division manages data from its own activities and from the activities of
other water-oriented agencies. The data are stored in the National Water Data Storage and Retrieval
System. Data site information is available from the National Water-Data Exchange.

National Water Data Storage and Retrieval System

The National WATer Data STOrage and REtrieval System (WATSTORE) of the USGS was
established in November 1971 to computerize the water data of the USGS and to provide for more effective
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and efficient management of its data-related activities. The system is operated and maintained on the
central computer facilities of the USGS at its National Center in Reston, Va., and on computers in District
offices throughout the Nation as part of the Distributed Information System. Data may be obtained from
WATSTORE through the 48 District Offices of the USGS Water Resources Division. General inquiries
about WATSTORE may be directed to:

Chief Hydrologist or U.S. Geological Survey

U.S. Geological Survey Water Resources Division

437 National Center 102 East Main Street, 4th Floor
Reston, VA 22092 Urbana, IL 61801

(703) 648-5215 Phone: (217) 344-0037

National Water-Data Exchange

The NAtional Water-Data EXchange (NAWDEX) is an interagency program to facilitate the exchange
of water data and to promote the improvement of water-data handling procedures. Participants in the
NAWDEX program are Federal, State, and local governments and interstate, academic, and private
organizations that collect, store, and use water data. NAWDEX is managed by a Program Office, which
is administered by the Water Resources Division.

Services are available through the Program Office at the USGS National Center in Reston, Va., and a
nationwide network of Assistance Centers in all 50 States, the District of Columbia, and Puerto Rico, which
provide local and convenient access to NAWDEX facilities. A directory of assistance centers (Blackwell,
1993) that provides names of organizations and persons to contact, as well as addresses, telephone numbers,
and office hours for each of these organizations, is available on request from the Program Office in Reston,
Va.

The NAWDEX program can assist any organization or individual in identifying and locating water
data. To accomplish this service, NAWDEX maintains a computerized Master Water-Data Index that
identifies sites for which water data are available, the type of data available for each site, and the
organization retaining the data. The NAWDEX program also maintains a Water-Data Sources Directory
identifying organizations from which water data may be obtained. In addition, NAWDEX has direct
access to some large water data bases of its members and has reciprocal agreements for the exchange of
services with others. For additional information concerning the NAWDEX program or its services
contact:

Program Office or NAWDEX Assistance Center

National Water Data Exchange (NAWDEX) Illinois

U.S. Geological Survey U.S. Geological Survey

421 National Center Water Resources Division

12201 Sunrise Valley Drive 102 East Main Street, 4th Floor

Reston, VA 22092 Urbana, IL 61801

Phone: (703) 648-6848 Phone: (217) 344-0037

Hours: 7:00 to 4:30 eastern time Hours: 8:00 to 4:30 central time
21
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depths and Item 113 ratings. A data base was designed to
store the data collected from IDOT files of bridges where
conventional scour analysis was completed. Visits to four
of the nine IDOT district offices were completed with
approximately 300 bridge-site files inspected for the
necessary data.

PLANS: Collect all necessary bridge information and
data from IDOT files of bridge structures that have had
conventional scour analysis performed. These data will be
used to develop relations between computed 500-year-flood-
scour depths and easily measurable bridge-site

characteristics. These relations will be refined into a
method to estimate the 500-year-flood-scour depths without
using conventional hydraulic and scour-estimation methods.
These estimated depths will be used by IDOT to assign an
Item 113 rating to Hlinois local agency bridges. The
method and development will be presented in a Water-
Resources Investigations Report.

PLANNED REPORT:

Development, testing, and application of a simplified
method to estimate total streambed scour in Illinois
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——  April 15, 1981, at 1,030 cubic feet per second
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January 28, 1993, at 194 cubic feet per second
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PUBLICATIONS

The USGS announces all its publications in a
monthly catalog “New Publications of the U.S. Geo-
logical Survey.” Free subscriptions to this list are
available from U.S. Geological Survey, 582 National
Center, Reston, VA 22092. All publications are for
sale unless specifically stated otherwise. Prepayment
is required and information on price and availability
should be obtained before placing an order. The
“U.S. Geological Survey Yearbook” provides a com-
prehensive description of the Federal Government’s
largest earth-science agency. Copies of the yearbook
may be purchased at the address where Professional
Papers are sold (see below).

Water-Resources Information

A monthly summary of the national water situation
is presented in “National Water Conditions.” It is
available free, on request, from the Hydrologic Infor-
mation Unit, U.S. Geological Survey, 419 National
Center, Reston, VA 22092.

Beginning with the 1971 water year, a new
publication series entitled “U.S. Geological Survey
Water-Data Reports,” combined for each State under
one cover streamflow data, water-quality data for
surface and ground water, and ground-water-level
data. For Illinois, the title is “Water Resources Data
for Illinois—Water Year 19XX: U.S. Geological Sur-
vey Water-Data Report IL-XX-1 and IL-XX-2" (XX
represents water year published). Prior to the 1971
water year, records of streamflow, quality of water, and
ground-water levels were published in U.S. Geological
Survey Water-Supply Papers as explained below.

Streamflow Records

Records of daily flows of streams prior to 1971
were published in the Water-Supply Paper series
“Surface-Water Supply of the United States,” which
were released in numbered parts as determined by
natural drainage basins; until 1961 this was an annual
series. Monthly and yearly summaries of these data
were then compiled in two reports: “Compilation of
Records of Surface Waters of the United States through
September 1950” and “Compilation of Records of
Surface Waters of the United States, October 1950 to

September 1960.” For the period 1961-70, 5-year
compilations were published; data for Illinois are
published in Parts 3, 4, and 5 of these reports.

Water-Quality Records

Data on quality of surface water, prior to 1971,
were published annually in the Water-Supply Paper
series “Quality of Surface Waters of the United States,”
which also was released in numbered parts as
determined by natural drainage basins. Data for
Illinois are in Parts 3, 4, and 5 of that series.

Ground-Water Records

Ground-water levels and artesian pressures in
observation wells prior to 1975 were reported by
geographic areas in a 5-year Water-Supply Paper
series. Data for Illinois are in “Ground-Water Levels
in the United States, North-Central States.”

PUBLICATIONS PERTINENT TO ILLINOIS

The reports listed below represent selected
references prepared by the USGS in cooperation with
other agencies. The list contains reports that
contribute to the understanding of the hydrology of the
water resources in Illinois.

Professional Papers

Professional Papers are comprehensive formal
reports of significant and lasting scientific interest and
include results of resource studies and of geologic,
hydrologic, or topographic investigations. Profession-
al Papers are sold by the USGS Information Services,
Box 25286, Federal Center, Denver, CO 80225 (phone
303-202-4700).

P448-H Low-flow characteristics of streams in the Mississippi
embayment in Tennessee, Kentucky, and Illinois, by
P.R. Speer, W.J. Perry, J.A. McCabe, O.G. Lara,
and others, with a section on Quality of the water by
H.G. Jeffery. 1965.

P813-A Summary appraisals of the Nation’s ground-water

resources—Ohio Region, by R.M. Bloyd, Jr. 1974.

P813-B  Summary appraisals of the Nation’s ground-water
resources—Upper ~ Mississippi  Region, by

R.M. Bloyd, Jr. 1975.



P813-J  Summary appraisals of the Nation’s ground-water
resources—Great Lakes Region, by W.G. Weist, Jr.
1977.

P 1467 Floods of March 1982 in Indiana, Ohio, Michigan, and

Illinois, by D.R. Glatfelter, U.S. Geological Survey;
and E.H. Chin, National Weather Service, NOAA.
1988.

Water-Supply Papers

Water-Supply Papers are formal reports dealing
with all aspects of hydrology, including quality,
recoverability, and use of water resources; statistical
reports on streamflow, floods, ground-water levels, and
water quality; and collections of short papers on related
topics. Water-Supply Papers are sold by the USGS
Information Services, Box 25286, Federal Center,
Denver, CO 80225 (phone 303-202-4700).

W 1370-B  Floods of October 1954 in the Chicago area, Illinois
and Indiana, by W.S. Daniels and M.D. Hale. 1958.

W 1669-O Ground-water conditions at Argonne National
Laboratory, Illinois, 1948-60, by D.B. Knowles,

W.J. Drescher, and E.F. LeRoux. 1963.

W 2002 Water in urban planning, Salt Creek Basin, Illinois, by

AM. Spicker. 1970.

W 2005 Model hydrographs, by W.D. Mitchell. 1972.

W 2078 Some chemical characteristics of mine drainage in

Illinois, by L.G. Toler. 1982.

W 2226 Low-level radioactive-waste burial at the Palos Forest
Preserve, Illinois: Geology and hydrology of the
glacial drift, as related to the migration of tritium,

by J.C. Olimpio. 1984.

W 2250 National Water Summary 1983—Hydrologic events

and issues, by U.S. Geological Survey. 1984.

W 2262 A system for measuring surface runoff and collecting
sediment samples from small areas, by J.R. Gray
and M.P. deVries, in Meyer E.L., ed., Selected

papers in the hydrologic sciences. 1984.

W 2269 Traveltime and longitudinal dispersion in Illinois

streams, by J.B. Graf. 1986.

W 2275 National Water Summary 1984—Hydrologic events,
selected water-quality trends, and ground-water

resources, by U.S. Geological Survey. 1985.

Illinois ground-water resources, by
M.G. Sherrill, T.R. Lazaro, and
L.L. Harbison.
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W 2300

W 2301

W 2325

W 2327

W 2333

W 2350

W 2362

W 2367

W 2375

W 2386

W 2390

W 2398

National Water Summary 1985—Hydrologic events
and surface-water resources, by U.S. Geological
Survey. 1986.

Illinois surface-water resources, by
G.O. Balding.

Relations between quality of urban runoff and quality
of Lake Ellyn at Glen Ellyn, Illinois, by R.G. Striegl
and E.A. Cowan. 1987.

National Water Summary 1986—Hydrologic events
and ground-water quality, by U.S. Geological
Survey. 1988.

Illinois ground-water quality, by
D.C. Voelker.

Evapotranspiration and microclimate at a low-level
radioactive-waste disposal site in northwestern
Illinois, by R.W.Healy, M.P.deVries, and
A .M. Sturrock, Jr. 1989.

Tritium migration from a low-level radioactive-waste
disposal site near Chicago, Illinois, by
J.R. Nicholas and R.W. Healy. 1988.

National Water Summary 1987—Hydrologic events
and water supply and use, by U.S. Geological
Survey. 1990.

Storm and flood of August 13 to 15,
1987, in Cook and Du Page
Counties, Illinois, by G.W. Curtis.

Lllinois water supply and use, by
J.K. LaTour.

Floods of December 1982 to May 1983 in the central
and southern Mississippi River and the Guif of
Mexico Basins, by R.B. Stone and R.H. Bingham.
1991.

Results of hydrologic research at a low-level
radioactive-waste disposal site near Sheffield,
Illinois, by B.J. Ryan. 1991.

National Water Summary 1988-89—Hydrologic
events and floods and droughts, by U.S. Geological
Survey. 1991.

llinois floods and droughts, by
E.E. Zuehls.

Water and tritium movement through the unsaturated
zone at a low-level radioactive-waste disposal site
near Sheffield, Illinois, 198185, by P.C. Mills and
R.W. Healy. 1993.

Effects of low-level radioactive-waste disposal on
water chemistry in the unsaturated zone at a site
near Sheffield, lllinois, 1982-1984, by C.A. Peters,
R.G. Striegl, P.C. Mills, and R.W. Healy. 1992.

Water movement and water chemistry in the
unsaturated zone at a low-level radioactive-waste
disposal site near Sheffield, Illinois, 1986-87, by
P.C. Mills. 1993.



W 2400 National Water Summary 1990-91-—Hydrologic
events and stream water quality, by U.S. Geological

Survey. 1993.

Illinois stream water quality, by
G.0. Balding and R.H. Coupe.

Circulars

Circulars contain technical or nontechnical
information of popular interest including timely
administrative or scientific information. Circulars
may be ordered, free of charge, from the USGS
Information Services, Box 25286, Federal Center,
Denver, CO 80225 (phone 303-202-4700).

C216 Water resources of the St. Louis area, Missouri and
Illinois, by J.R.Searcy, R.C.Baker, and

W.H. Durum. 1952.

Flood hazard mapping in metropolitan Chicago, by
J.R. Sheaffer, D.W. Ellis, and A.M. Spieker. 1970.

Guide to obtaining USGS information, by Kurt Dodd,
H.K. Fuller, and P.F. Clarke. 1989.

Proceedings of the advanced seminar on sedimenta-
tion, August 15-19, 1983, Denver, Colorado, edited
by G.D. Glysson. 1987.

Erosion and landform modification
at a low-level radioactive-waste
disposal facility near Sheffield,
Illinois, by J.R. Gray.

Measurement of bedload discharge
in nine Illinois streams with the
Helley-Smith sampler, by
J.B. Graf.

Estimated use of water in the United States in 1985, by
W.B. Solley, C.F. Merk, and R.R. Pierce. 1988.

Safe disposal of radionuclides in low-level
radioactive-waste repository sites; Low-level
radioactive-waste disposal workshop, U.S. Geo-
logical Survey, July 11-16, 1987, Big Bear Lake,
California, proceedings edited by M.S. Bedinger
and P.R. Stevens. 1990.

Surface hydrology at the low-level
radioactive-waste repository site
near Sheffield, Illinois, by
J.R. Gray.

Results of some geohydrologic
studies at the low-level
radioactive-waste repository site
near  Sheffield, Illinois, by
R.W. Healy.
Flood discharges in the upper Mississippi River Basin,

1993, by Charles Parrett, N.B. Melcher, and
R.W. James, Jr. 1993.

C601-C

C 900

C953

C 1004

C 1036

C1120-A
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C 1120-B  Precipitation in the upper Mississippi River Basin,

January 1 through July 31, 1993, by K.L. Wahl,
K.C. Vining, and G.J. Wiche. 1993.

C1120-C Occurrence and transport of agricultural chemicals in

the Mississippi River Basin, July through August
1993, by D.A.Goolsby, W.A.Battaglin, and
E.M. Thurman. 1993.

Yearbook

The U.S. Geological Survey Yearbook summarizes
the activities of the USGS in response to its scientific
and regulatory missions. The yearbook has been
published annually since 1976 and is sold by the USGS
Information Services, Box 25286, Federal Center,
Denver, CO 80225 (303-202-4700).

U.S. Geological Survey yearbook, fiscal year 1992. 1993. 123 p.

The 1992 Chicago underground flood, by
S.F. Blanchard and A.R. Schmidt. p. 37-39.

Hydrologic Investigations Atlases

Hydrologic Investigations Atlases may contain a
wide range of hydrologic and hydrogeologic data of
regional and national interest, such as streamflow,
ground water, water quality, and extent of
flooding. Hydrologic Investigations Atlases and other
maps are sold by the USGS Information Services, Box
25286, Federal Center, Denver, CO 80225 (phone 303-
202-4700). The Hydrologic Investigations Atlases
that pertain to stream basins in Illinois are as follows:

HA-39. Floods in the Little Calumet River Basin near Chicago
Heights, [northeastern] Illinois. 1960.
HA-449. Floods on Loop Creek and Richland Creek near

Belleville, [southwestern] Illinois, by J.D. Camp.
1972.

The Hydrologic Investigations Atlases (HA) listed
below are all flood maps for quadrangles in
Illinois. The information in the table can be used, as
shown in the following example, to construct the full
bibliographic reference. The example reference is as

follows:

HA-67 Floods in  Arlington Heights quadrangle,
[northeastern] Illinois, by D.W. Ellis, H.E. Allen,
and A.W. Noehre. 1963.



HA
number

67
68
69
70
71

85
86
87
88
89

142
143
144
145

146
147
148
149
150

151
152
153
154
202

203
204
205
206
207

208
209
210
211
226

227
228
229
230
231

232
233
234
251
252

Quadrangle

Arlington Heights

Elmhurst
Highland Park
Aurora North
Wheeling

Park Ridge
Hinsdale
Palatine
Libertyville
Joliet

Harvey
Geneva
Lombard
Wadsworth
Palos Park

Romeoville
Elgin
Wheaton
Sag Bridge
Barrington

Fox Lake
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Hydrologic-Unit Maps reports are intended for quick release to the public in

Hydrologic-Unit Maps have been developed for
each State and depict the major hydrologic regions,
subregions, accounting units, and cataloging units used
for the collection and organization of hydrologic
data. Hydrologic-Unit Maps and other maps are sold
by the USGS Information Services, Box 25286, Federal
Center, Denver, CO 80225 (phone 303-202-4700).

U.S. Geological Survey, 1975, Hydrologic unit map of Illinois—
1974,

A companion publication describing hydrologic
units nationwide titled, “Hydrologic Unit Maps” by
P.R. Seaber, F.P. Kapinos, and G.L. Knapp, 1987,
U.S. Geological Survey Water-Supply Paper 2294, is
available from the same above mentioned source.

Water-Resources Investigations Reports
(WRI or WRIR)

Water-Resources Investigations Reports contain
hydrologic information, mainly of local interest. The

book or map format.

WRI/NTIS

The following reports can be ordered, free of
charge, while supplies last, from the District Chief,
U.S. Geological Survey, 102 E. Main Street, 4th Floor,
Urbana, IL 61801 (phone 217-344-0037). The reports
are sold either as microfiche or hard copy by the
National Technical Information Service (NTIS),
U.S. Department of Commerce, 5285 Port Royal Road,
Springfield, VA 22161 (phone 703-487-4650); the
NTIS ordering number is given in parentheses at the end
of the citation.

WRI 13-75. Drainage areas for Illinois streams, by K.M. Ogata,
1975. (PB 246298/AS)

WRI 77-104. Frequency analysis of Illinois floods using observed
and synthetic streamflow records, by G.W. Curtis,
1977. (PB 277350/AS)

WRI 77-117. Technique for estimating magnitude and frequency of
floods in Illinois, by G.W.Curtis, 1977.
(PB 277255/AS)



WRI 78-22, Chemical analyses of surface water in Illinois,
23,24, 1958-74, Volume I, Des Plaines River Basin and
Lake Michigan; Volume II, Illinois River Basin and
Mississippi River tributaries north of Illinois River
Basin; Volume III, Ohio River tributaries and
Mississippi River tributaries south of Illinois River
Basin, by R-W.Healy and L.G.Toler, 1978.
Three-volume set (PB 282673/AS)

WRI 78-78. Water quality in the Sugar Creek Basin, Bloomington
and Normal, Illinois, by B.J.Prugh, Jr., 1978.
(PB 288359/AS)

WRI 79-23, Chemical analyses of surface water in Illinois,
24,25. 1975-77, Volume I, Des Plaines River Basin and
Lake Michigan; Volume II, Illinois River Basin and
Mississippi River tributaries north of Illinois River
Basin; Volume III, Ohio River tributaries and
Mississippi River tributaries south of Illinois River
Basin, by David Grason and R.W. Healy, 1979.
Three-volume set (PB 299911/AS)

WRI 79-36. Effects of urbanization on the magnitude and
frequency of floods in northeastern Illinois, by
H.E. Allen, Jr. and  R.M. Bejcek, 1979.
(PB 299065/AS)

WRI 79-110. River mileages and drainage areas for Illinois
streams—Volume 1, Illinois except Illinois River
Basin, by R.W. Healy, 1979. (AD A082472)

WRI 79-111. River mileages and drainage areas for Illinois
streams—Volume 2, Illinois River Basin, by
R.W. Healy, 1979. (AD A082473)

WRI 82-13. Time of concentration and storage coefficient values
for Illinois streams, by J.B. Graf, George Garklavs,
and K.A. Oberg, 1982. (PB 82-219320)

WRI 82-16. Hydrologic characteristics of surface-mined land
reclaimed by sludge irrigation, Fulton County,
Illinois, by G.L.Patterson, R.F.Fuentes, and
L.G. Toler, 1982. (PB 83-124982)

WRI 82-22. A technique for estimating time of concentration and
storage coefficient values for Illinois streams, by
J.B. Graf, George Garklavs, and K.A. Oberg, 1982.
(PB 82-218793)

WRIR/ESIC

The following reports may be ordered, free of
charge, while supplies last, from the District Chief,
U.S. Geological Survey, 102 E. Main Street, 4th Floor,
Urbana, IL 61801 (phone 217-344-0037). The reports
are sold by the USGS Information Services, Box 25286,
Federal Center, Denver, CO 80225 (phone 303-202-

4700).

82-4047. Hydrologic effects of storing liquified sewage sludge
on strip-mine land, Fulton County, Illinois, by
G.L. Patterson. 1982.

82-4073. Runoff, sediment transport, and water quality in a
northern Illinois agricultural watershed before
urban development, 1979-81, by H.E. Allen, Jr.

and J.R. Gray. 1984.

83-4048. Water in sand and gravel deposits in McHenry County,

Illinois, by J.R. Nicholas and J.T. Krohelski. 1984.

83-4125. Hydrogeology of a low-level radioactive-waste
disposal site near Sheffield, Illinois, by J.B. Foster,

J.R. Erickson, and R.W. Healy. 1984.

83-4136. Measurement of bedload discharge in nine Illinois
streams with the Helley-Smith sampler, by

J.B. Graf. 1983.

83-4265. Runoff and water-quality characteristics of surface-

mined lands in Illinois, by T.P. Brabets. 1984.

84-4003. Estimates of long-term suspended-sediment loads in
Bay Creek at Nebo, Pike County, Illinois, 1940-80,
by T.R. Lazaro, K K. Fitzgerald, and L.R. Frost, Jr.

1984.

84-4037. Evaluation of a hydrograph-shifting method for
estimating suspended-sediment loads in Illinois

streams, by L.R. Frost, Jr. and L.J. Mansue. 1984.

84-4123. Cost effectiveness of the U.S. Geological Survey’s
stream-gaging program in Illinois, by D.M. Mades

and K.A. Oberg. 1984.

84-4165. Hydrogeology of the Cambrian-Ordovician aquifer
system at a test well in northeastern Illinois, by
J.R. Nicholas, M.G. Sherrill, and H.L. Young.

1987.

84-4180. Quality of water in the alluvial aquifer, American
Bottoms, East St. Louis, Illinois, by D.C. Voelker.

1984,

84-4183. Hydrogeologic setting east of a low-level radioactive-
waste disposal site near Sheffield, Ilinois, by
J.B. Foster, George Garklavs, and G.W. Mackey.

1984.

84-4205. U.S. Geological Survey research in radioactive waste
disposal, fiscal year 1982, by Robert Schneider and

N.J. Trask. 1984.

Sheffield, Illinois, by J.B. Foster,
R.W. Healy, and J.R. Gray,
p. 90-93.

Argonne National Laboratory site,
Illinois, by J.R. Nicholas, p. 93-95.

84-4256. Hydrology of a surface coal mined area in Randolph
County, Illinois, by J.V.Borghese and

AR. Klinger. 1984.

84-4311. Low-flow characteristics of streams in the Kishwaukee
River Basin, Illinois, by H.E. Allen,Jr. and

E.A. Cowan. 1985.

84-4355. A gazetteer of surface-mine lakes, Eastern Interior

Coal Province, Illinois, by D.C. Voelker. 1985.



85-4228.

85-4344,

86-4008.

86-4072.

86-4112.

86-4153.

86-4156.

86-4182.

86-4323.

87-4009.

87-4024.

87-4106.

87-4151.

87-4207.

87-4226.

Concepts and data-collection techniques used in a
study of the unsaturated zone at a low-level
radioactive-waste disposal site near Sheffield,
Illinois, by R.W.Healy, M.P.deVries, and
R.G. Striegl. 1986.

Assessment of low-flow water quality in the Du Page
River, Illinois, by W.O. Freeman, A.R. Schmidt,
and J.K. Stamer. 1986.

Estimating generalized skew of the log-Pearson
Type III distribution for annual peak floods in
Illinois, by K.A. Oberg and D.M. Mades. 1987.

Evaluation of the U.S. Geological Survey’s gaging-
station network in Illinois, by D.M. Mades and
K.A. Oberg. 1986.

Channel-storage/discharge relations for the Peoria and
La Grange Dams on the Illinois River in Illinois, by
George Garklavs, A.R. Klinger, and D.M. Mades.
1986.

Hydrogeology, ground-water flow, and tritium
movement at a low-level radioactive-waste disposal
site near Sheffield, Illinois, by George Garklavs and
R.W. Healy. 1986.

Technique for predicting ground-water discharge to
surface coal mines and resulting changes in head, by
L.S. Weiss, D.L. Galloway, and A.L. Ishii. 1986.

Water use in the United States, 1980, by W.B. Solley,
N.L. Barber, and C.F. Merk. 1986.

Assessment of low-flow water quality in Richland
Creek, Illinois, by W.O.Freeman and
A.R. Schmidt. 1986.

U.S. Geological Survey research in radioactive waste
disposal, fiscal years 1983, 1984, and 1985, by
G.A. Dinwiddie and N.J. Trask. 1986.

Sheffield, Ilinois, by B.J. Ryan,
JR.Gray, R.G.Striegl, and
R.W. Healy, p. 80-84.

Argonne National Laboratory site,
Illinois, by J.R. Nicholas and
A_M. Shapiro, p. 84-85.

Assessment of water quality and factors affecting
dissolved oxygen in the Sangamon River, Decatur
to Riverton, [llinois, summer 1982, by
AR. Schmidt and J.K. Stamer. 1987.

Traveltime and dispersion in the Illinois River,
Marseilles to Peoria, lllinois, by E.E. Zuehls. 1987.

Investigation of techniques to estimate rainfall-loss
parameters for Illinois, by L.S.Weiss and
A.L. Ishii. 1987.

Technique for estimating flood-peak discharges and
frequencies on rural streams in Illinois, by
G.W. Curtis. 1987.

Discharge ratings for control structures at McHenry
Dam on the Fox River, Illinois, by G.G. Fisk. 1988.
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88-4025.

88-4111.

88-4141.

89-4027.

89-4041.

89-4081.

89-4088.

89-4106.

89-4124.

90-4116.

90-4162.

90-4166.

91-4034

Distribution of gases in the unsaturated zone at a low-
level radioactive-waste disposal site near Sheffield,
Illinois, by R.G. Striegl. 1988.

Quality of water from public-supply wells in principal
aquifers of Illinois, 1984-87, by D.C. Voelker.
1989.

Assessment of processes affecting low-flow water
quality of Cedar Creek, west-central Illinois, by
A.R. Schmidt, W.O. Freeman, and R.D. McFarlane.
1989.

A numerical solution for the diffusion equation in
hydrogeologic systems, by A.L. Ishii, R.W. Healy,
and R.G. Striegl. 1989.

An inventory and evaluation of Dbiological
investigations that relate to stream-water quality in
the upper Illinois River Basin of Illinois, Indiana,
and Wisconsin, by D.W. Steffeck and R.G. Striegl.
1989.

Hydrogeology and results of aquifer tests in the
vicinity of a hazardous-waste disposal site near
Byron, Illinois, by R.T.Kay, D.N.Olson, and
B.J. Ryan. 1989.

Storm runoff and its effects on the water quality and
bottom-material quality of Cedar Creek, west-
central Illinois, 1985-86, by W.O.Freeman,
AR. Schmidt, and R.D. McFarlane. 1989.

Techniques for computing discharge at four navigation
dams on the Illinois and Des Plaines Rivers in
linois, by D.M. Mades, L.S. Weiss, and J.R. Gray.
1991.

Determination of hydraulic properties in the vicinity of
a landfill near Antioch, Illinois, by R.T. Kay and
1.D. Earle. 1990.

Changes in chloride concentration in water from
municipal wells that tap aquifers in rocks of
Cambrian and Ordovician age in northeastern
Illinois, 1915-84, by G.O. Balding. 1991.

U.S. Geological ~ Survey  National = Computer
Technology Mecting: Proceedings, Phoenix,
Arizona, November 14-18, 1988, edited by
B.H. Balthrop, and J.E. Terry. 1991.

Statistical and graphical methods
used to describe ground-water
quality in Illinois, by R.H. Coupe
and K.L. Warner, p. 111-122.
Determination of water use in Rockford and Kankakee
areas, Illinois, by J.K. LaTour. 1991.

U.S. Geological Survey Toxic Substances Hydrology
Program: Proceedings of the technical meeting,
Monterey, California, March 11-15, 1991, edited by
G.E. Mallard and D.E. Aronson. 1991.

Triazine herbicides in selected
streams in Illinois during storm
events, spring 1990, by R.H. Coupe
and G.P. Johnson, p. 343-346.



91-4062.

91-4084.

92-4095.

92-4149.

93-4048.

93-4056.

93-4089.

93-4187.

93-4188.

94-4034.

94-4112.

Floods of June 13-14, 1981, and December 2-12,
1982, in Illinois, by A.L. Ishii. 1991.

U.S. Geological Survey research in radioactive waste
disposal: fiscal years 1986-1990, N.J. Trask and
P.R. Stevens, comps. 1991.

Sheffield, Illinois, by P.C. Mills,
p. 40-47.

Overview and bibliography of methods for evaluating
the surface-water-infiltration component of the
rainfall-runoff process, by R.B. King. 1992.

Floods of September 26—October 4, 1986, and August
14-17, 1987, in Illinois, by G.O Balding and
A.L. Ishii. 1993.

Comparison, analysis, and estimation of discharge data
from two acoustic velocity meters on the Chicago
Sanitary and Ship Canal at Romeoville, Illinois, by
C.S. Melching and K.A. Oberg. 1993.

Surface-water and streambed-sediment quality of
streams draining surface-mined land reclaimed with
sewage sludge, Fulton County, Illinois, 1972-89, by
R.H. Coupe and J.A. Macy. 1993.

Contribution of return flows to streamflow in selected
stream reaches in Illinois, 1988-89, by J.K. LaTour.
1993.

Geohydrology and ground-water quality in the vicinity
of a ground-water-contamination site in Rockford,
Illinois, by R.T. Kay, S.T. Prinos, and F.L. Paillet.
1994.

Relations of changes in wastewater-treatment practices
to changes in stream-water quality during 1978-88
in the Chicago area, Illinois, by P.J. Terrio. 1994.

Interaction of ground water with the Rock River near
Byron, Illinois, by Charles Avery. 1994.

Measurements of leakage from Lake Michigan through
three control structures near Chicago, Illinois,
April-October 1993, by K.A.Oberg and
AR. Schmidt. 1994.

Open-File Reports (Information Services)

Open-File Reports are informal manuscripts, maps,

and other material made available to the public.

The

following reports may be ordered, free of charge, while
supplies last, from the District Chief, U.S. Geological
Survey, 102 E. Main Street, 4th Floor, Urbana, IL 61801
(phone 217-344-0037). The reports are sold by the
USGS Information Services, Box 25286, Federal
Center, Denver, CO 80225 (phone 303-202-4700).
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77-867.

79-210.

79-1545.

80-775.

81-1009.

82-692.

82-693.

82-1001.

83-926.

84-584.

84-603.

84-856.

85-629.

86-130.

86-416(W).

87-039.

87-473.

Sediment transport to the Fox Chain of Lakes, Illinois,
by T.P. Brabets. 1977.

Water-table contour map of land reclamation site,
Fulton County, Illinois, by R.F.Fuentes and
G.L. Patterson. 1979.

Preliminary report on the hydrogeology of a low-level
radioactive-waste disposal site near Sheffield,
Illinois, by J.B. Foster and J.R. Erickson. 1980.

Low-level radioactive-waste burial at the Palos Forest
Preserve, Illinois, Part 1. Preliminary finite-
difference models of steady state ground-water flow,
by J.C. Olimpio. 1980.

Stage-discharge relations at dams on the Illinois and
Des Plaines Rivers in Illinois, by D.M. Mades.
1981.

Data for wells at the low-level radioactive-waste burial
site in the Palos Forest Preserve, Illinois, by
J.C. Olimpio. 1982.

Work Plan for the Sangamon River Basin, Illinois, by
J.K. Stamer and D.M. Mades. 1983.

Water-Data-Users
February 23-24,

Proceedings—Illinois
Peoria, Illinois,
L.G. Toler. 1982.

Geologic and hydrologic data collected during 1976
1984 at the Sheffield low-level radioactive-waste
disposal site and adjacent areas, Sheffield, Illinois,
by J.B. Foster, George Garklavs, and G.W. Mackey.
1984.

Illinois  ground-water observation network—A
preliminary planning document, by L.R. Frost, Jr.,
Michael O’Hearn, J.P.Gibb, and M.G. Sherrill.
1984.

Effects of urban runoff on Lake Ellyn at Glen Ellyn,
Illinois, by R.G. Striegl. 1985.

Meeting,
1982, by

Measurement of ground-water velocity using
rhodamine WT dye near Sheffield, Ilinois, by
George Garklavs and L.G. Toler. 1985.

Sources of climatologic, hydrologic, and hydraulic
information in the Illinois River Basin, Illinois,
Indiana, and Wisconsin, by G.W. Curtis. 1986.

Water-resources  activities in Illinois, 1985, by

M.L. Garrelts. 1986.

Observation-well network in Illinois,
D.C. Voelker. 1986.

1984, by

Water-resources activities in Illinois,

M.L. Garrelts. 1987.

1986, by

Surface-water-quality assessment of the upper Illinois
River Basin in lllinois, Indiana, and Wisconsin:
Project description, by D.M. Mades. 1987.



87-538.

87-543.

87-698.

88-143.

89-031.

89-409.

89-625.

90-375.

Water-quality data from the observation-well network
in IHinois, 1985-87, by D.C. Voelker, D.J. Oberg,
and M.J. Grober. 1988.

Data-collection methods and data summary for the
assessment of water quality in Cedar Creek, west-
central lllinois, by R.D. McFarlane, W.O. Freeman,
and A.R. Schmidt. 1987.

Water-resources activities in Illinois,

M.L. Garrelts. 1988.

1987, by

U.S. Geological Survey ground-water studies in
Illinois, by D.C. Voelker, J.R.Nicholas, and
K.L. Norton. 1988. (Water Fact Sheet)

Water-resources activities of the U.S. Geological
Survey in Illinois, 1988, by M.L. Garrelts. 1989.

U.S. Geological Survey Second National Symposium
on Water Quality: Abstracts of the technical
sessions, Orlando, Florida, November 12-17, 1989,
compiled by G.L. Pederson and M.M. Smith. 1989.

Surface-water quality of the upper
Illinois River Basin in Illinois,
Indiana, and Wisconsin: Analysis
of existing information, by
S.F. Blanchard, p. 5.

Relations between fish populations
and water quality in the upper
Hlinois River Basin in Ilinois,
Indiana, - and Wisconsin:
Analysis of existing information,
by P.M.Ruhl and R.G. Striegl,
p. 80-81.

Using a geographic information
system to relate human and natural
factors to stream-water quality in
the upper Illinois River Basin in
Illinois, Indiana, and Wisconsin,
by F.A. Stanke, p. 96.

Occurrence and  distribution of
nutrients and dissolved oxygen in
the upper Illinois River Basin in
Illinois, Indiana, and Wisconsin:
Results of a 1988 low-flow
synoptic survey, by P.J. Terrio,
p. 100-101.

Water-resources activities of the U.S. Geological
Survey in Illinois, 1989, by M.L. Garrelts. 1990.

Availability and suitability of municipal wastewater
information for use in a National water-quality
assessment: A case study of the upper Illinois
River Basin in Illinois, Indiana, and Wisconsin, by
J.S. Zogorski, S.F.Blanchard, R.D. Romack, and
F.A. Fitzpatrick. 1990.
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90-382. Well-construction and hydrogeologic data for
observation wells in the vicinity of a low-level
radioactive-waste disposal site near Sheffield,

Illinois, by L.J. Mansue and P.C. Mills. 1991.

90-571. Surface-water-quality assessment of the upper Illinois
River Basin in Illinois, Indiana, and Wisconsin:
Geochemical data for fine-fraction streambed
sediment from high- and low-order streams, 1987,

by J.A. Colman and R.F. Sanzolone. 1991.

91-088. U.S. Geological Survey Toxic Substances Hydrology
Program; abstracts of the technical meeting,
Monterey, California, March 11-15, 1991, compiled

by G.E. Mallard and D.A. Aronson. 1991.

Triazine herbicides in selected
streams in Illinois during storm
events, spring 1990, by R.H. Coupe
and G.P. Johnson.

91-175. Surface-water-quality assessment of the upper Illinois
River Basin in  [linois, Indiana, and
Wisconsin: Fixed-station network and selected
water-quality data for April 1987-August 1990, by

D.J. Sullivan and S.F. Blanchard. 1994.

91-209. Development and organization of a geographic
information system data base and its application to
investigation of rainfall/runoff-model parameters in

Illinois, by A.R. Schmidt and R.D. Romack. 1991.

91-220. Hydrogeologic information in the Great Lakes Basin,
United States, and application of a geographic
information system to public-supply wells and
hazardous-waste sites, by K.L. Warner, J.D. Earle,

and M.G. Sherrill. 1991.

92-149. Floating sample-collection platform with stage-
activated automatic water sampler for streams with
large variation in stage, by S.R.Tarte,

AR. Schmidt, and D.J. Sullivan. 1992.

92-451. Water-resources activities of the U.S. Geological

Survey in Lllinois, 1990, by G.O. Balding. 1992.

92-452. Water-resources activities of the U.S. Geological

Survey in Hlinois, 1991, by G.O. Balding. 1992.

92-467. Surface-water-quality assessment of the upper Illinois
River Basin in Illinois, Indiana, and Wisconsin:
Data on manmade nonagricultural volatile and
semivolatile organic chemicals in water, May 1988
through March 1990, by F.A. Fitzpatrick and

J.A. Colman. 1993.

92-485. Rainfall in and near Du Page County, Illinois, February
1986-September 1991, by J.J. Duncker, T.J. Vail,

and J.D. Earle. 1993.

93-141. U.S. Geological Survey ground-water studies in

Illinois, by Charles Avery. 1994. (Water Fact Sheet)



93-402.

93-403.

93-404.

93-418.

93-421.

93-454.

93-483.

93-649.

94-052.

Vertical distribution of hydraulic characteristics and
water quality in the three boreholes in the Galena-
Platteville Aquifer at the Parson’s Casket Hardware
Superfund site, Belvidere, Illinois, 1991, by
P.C. Mills. 1993.

Hydrogeology and water quality of the Galena-
Platteville Aquifer at the Parson’s Casket Hardware
Superfund site, Belvidere, Illinois, 1991, by
P.C. Mills. 1993.

Hydrogeology and water quality of the Galena-
Platteville Aquifer at the Parson’s Casket Hardware
Superfund site, Belvidere, Illinois, 1991-1992, by
P.C. Mills. 1993.

Selected papers in agricultural chemicals in water
resources of the Midcontinental United States,
compiled by D.A. Goolsby, L.L. Boyer, and
G.E. Mallard. 1993. 89 p. (Separatc papers not
available.)

Annual use and transport of
agricultural chemicals in the
Mississippi River, 1991-92, by
W.A. Battaglin, D.A. Goolsby, and
R.H. Coupe.

Surface-water-quality assessment of the upper Illinois
River Basin in Illinois, Indiana, and Wisconsin:
Data on agricultural organic compounds, nutrients,
and sediment in water, 1988-90, by D.J. Sullivan
and P.J. Terrio. 1994.

U.S. Geological Survey Toxic Substances Hydrology
Program—abstracts of the technical meeting,
Colorado Springs, Colorado, September 20-24,
1993: compiled by D.W.Morganwalp and
D.A. Aronson. 1993.

Annual use and transport of
agricultural chemicals in the
Mississippi  River, 1991-92, by
W.A. Battaglin, D.A. Goolsby, and
R.H. Coupe.

Transport and concentrations of
selected herbicides and nitrate in
the Sangamon River, Illinois,
April 1991-March 1992, by
G.P. Johnson and R.H. Coupe.

Data-collection methods and data summary for
verification of a one-dimensional, unsteady-flow
model of the Fox River in northeastern Illinois,
October~-November 1990, by M.J. Turner. 1994.

Water-resources activities of the U.S. Geological
Survey in Illinois, 1992, by G.O. Balding. 1994.

U.S. Geological Survey National Computer
Technology Meeting: Programs and abstracts,
New Orleans, Louisiana, April 10-15, 1994:
B.H. Balthrop and E.G. Baker (compilers). 1994.
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Applications of geographic
information systems and statistics
software to a large data base for
producing publication-quality
figures [abs.], by K.L. Warner,
T.L. Amold, and John Nazimek,
p. 56.

94-113. Rainfall in and near Lake County, Illinois, December
1989-September 1993, by J.J. Duncker, T.J. Vail,
and S.M. Robinson. 1994.

94-493. Water-resources activities of the U.S. Geological

Survey in Illinois, 1993, by G.O. Balding. 1994.

Water-Resources Investigations Open-File
Reports

The following reports are available free of charge,
while supplies last, from the District Chief,
U.S. Geological Survey, 102 East Main Street, 4th Floor,

Urbana, IL 61801 (phone 217-344-0037).
76-87. Index to water-resources data for Illinois, by
D.E. Winget. 1976.

Hydrology of Area 35, Eastern Region, Interior Coal
Province, Illinois and Kentucky, by E.E.Zuehls,
G.L. Ryan, D.B. Peart, and K.K. Fitzgerald. 1981.

Hydrology of Area 25, Eastern Region, Interior Coal
Province, Illinois, by E.E.Zuehls, G.L.Ryan,
D.B. Peart, and K K. Fitzgerald. 1981.

Hydrology of Area 29, Eastern Region, Interior Coal
Province, Illinois, by K.K. Fitzgerald, C.A. Peters,
and E.E. Zuehls. 1983.

Hydrology of Area 30, Eastern Region, Interior Coal
Province, Illinois and Indiana, by D.J. Wangsness
and others. 1983.

Hydrology of Area 28, Eastern Region, Interior Coal
Province, Illinois, by E.E. Zuehls, K.K. Fitzgerald,
and C.A. Peters. 1984.

Hydrology of Area 27, Eastern Region, Interior Coal
Province, Illinois, by E.E. Zuehls. 1987.

Hydrology of Area 31, Eastern Region, Interior Coal
Province, [llinois and Indiana, by E.E. Zuehls. 1987.

81-403.

81-636.

82-858.

82-1005.

83-544.

84-707.

85-342.

Fact Sheets

Fact Sheets are informal, one page manuscripts
describing items of National or local interest and are
available (free of charge while supplies last) from the
District Chief, U.S. Geological Survey, 102 E. Main
Street, 4th floor, Urbana, IL 61801 (phone 217-344-
0037). The sheets are also available from the USGS



Information Services, Box 25286, Federal Center,
Denver, CO 80225 (phone 303-202-4700).

OFR 88-143. U.S. Geological Survey ground-water studies in
Illinois, by D.C. Voelker, IJ.R.Nicholas, and
K.L. Norton. 1988.

OFR 93-141. U.S. Geological Survey ground-water studies in
Illinois, by Charles Avery. 1994.

FS 94-018. National water-quality assessment program—the
lower Illinois River Basin, by K.L. Warner and
A.R. Schmidt. 1994.
Miscellaneous Reports
The following miscellaneous reports were

developed in cooperation with other State of Illinois
agencies and published by those agencies. The reports
are available, for inspection only, at the Illinois District
Office of the U.S. Geological Survey. Information
about these reports may be obtained from the District
Chief, U.S. Geological Survey, 102 East Main Street,
4th Floor, Urbana, IL 61801 (phone 217-344-0037).

Carns, J.M., 1973, Magnitude and frequency of floods in Hlinois.
Curtis, G.W., 1969, Statistical summaries of Illinois streamflow data.

Kirk, J.R., 1987, Water withdrawals in Illinois, 1986.

Kirk, J.R., Jarboe, Jacquelyn, Sanderson, E.W., and others, 1979,
Water withdrawals in Illinois, 1978.

Kirk, I.R., Jarboe, Jacquelyn, Sanderson, EW., and others, 1982,
Water withdrawals in Illinois, 1980.

Kirk, J.R., Sanderson, EEZW., and Sasman,R.T.,
withdrawals in Illinois, 1982.

1984, Water

Kirk, J.R., Hlinka, K.J., Sasman, R.T., and Sanderson, E.W., 1985,
Water withdrawals in Illinois, 1984.

Kirk, J.R., and Sanderson, E.W., 1982, Iilinois water inventory
program.

Lara, 0.G., 1970, Low-flow frequencies of Illinois streams.
Mitchell, W.D., 1948, Unit hydrographs in Hlinois.

——1950, Water-supply characteristics of Illinois streams.
——1954, Floods in Illinois—Magnitude and frequency.
———1957, Flow duration of Illinois streams.

Prugh, B.J., Jr., 1976, Depth and frequency of floods in Illinois.
Sieber, C.R., 1970, A proposed streamflow-data program for Illinois.

Visocky, A.P., Sherril, M.G., and Cartwright, Keros, 1985,
Geology, hydrology, and water quality of the Cambrian and
Ordovician Systems in northern Illinois.
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Water-Data Reports

The annual State Water-Data Report contains
surface- and ground-water data for Illinois that has been
collected by the USGS in cooperation with other Federal,
State, and local agencies. These official USGS reports
have an identification number consisting of the two-
letter State abbreviation, the last two digits of the water
year, and the volume number. The Illinois water-data
reports are available free of charge, while supplies last,
for every year beginning in 1971, from the District Chief,
U.S. Geological Survey, 102 East Main Street, 4th Floor,
Urbana, IL 61801 (phone 217-344-0037).

The reports may also be purchased as hard copy or
microfiche from the National Technical Information
Service (NTIS), U.S. Department of Commerce, 5285
Port Royal Road, Springfield, VA 22161 (phone 703-
487-4650).

The following are the most recently published
water-data reports for Illinois. The NTIS ordering
number is given in parentheses at the end of the citation:

Maurer, J.C., Wicker, T.L., and LaTour, J.K., 1994, Water resources
data—TIllinois, water year 1993, volume 1, Illinois except
Illinois River Basin: U.S. Geological Survey Water-Data
Report IL-93-1, 247 p. (PB94-204138).

Zuehls, E.E., LaTour, J.K., and Wicker, T.L., 1994, Water resources
data—TIllinois, water year 1993, volume 2, Illinois River
Basin: U.S. Geological Survey Water-Data Report IL-93-2,
297 p. (PB94-204120).

Conference Papers and Abstracts and Journal
Articles

Conference papers and abstracts and journal articles
by USGS personnel, in the Illinois District, are printed in
non-USGS publications and are not available from the
USGS. The abstracts listed are those that were
published in 1994. Typically, the abstracts summarize
the principal conclusions of an author’s current work but
contain little supporting data.

Lessons learned in a hydrogeological case at Sheffield, Illinois, by
J.B. Foster, in Proceedings of the Symposium on Low-Level
Waste Disposal, Site Characterization and Monitoring,
June 16-17, 1982, Arlington, Virginia, NUREG/CP-0028,
CONF-820674, Vol. 2, p. 237-244.



Preliminary results of a study of the unsaturated zone at the low-level
radioactive-waste disposal site near Sheffield, Illinois, by
R.W. Healy, in Proceedings of the Fifth Annual Participants’
Information Meeting, DOE Low-Level Waste Management
Program, August 30-September 1, 1983, Denver, Colorado,
CONF-8308106, p. 669-673.

Accumulation of sediment and heavy metals in Lake Ellyn, an urban
lake at Glen Ellyn, Iilinois, by E.A. Cowan, in Proceedings of
Urban Effects on Water Quality and Quantity, October 20-21,
1983, Urbana, Illinois, Illinois Department of Energy and
Natural Resources Document No. 84/06, p. 280-292.

Effects of an urban lake on stormwater runoff and quality, by
R.G. Striegl, in Proceedings of Urban Effects on Water Quality
and Quantity, October 20-21, 1983, Urbana, Illinois, Illinois
Department of Energy and Natural Resources Document
No. 84/06, p. 74-83.

Study of the unsaturated zone at a low-level radioactive-waste
disposal site, by R.W.Healy, C.A.Peters, M.P. deVries,
P.C.Mills, and D.L.Moffett, in Proceedings of the
Characterization and Monitoring of the Vadose (Unsaturated)
Zone, National Water Well Association, December 8-10,
1983, Las Vegas, Nevada, p. 820-830.

Predicting ground-water drainage to surface mines, by L.S. Weiss
and D.L. Galloway, in Proceedings of Water for Resource
Development, ASCE Hydraulics Division Specialty
Conference, August 14-17, 1984, Coeur d’ Alene, Idaho,
p. 184-188.

Runoff, sediment transport, and landform modifications near
Sheffield, Illinois, by J.R. Gray, in Proceedings of the Sixth
Annual Participants’ Information Meeting, DOE Low-Level
Waste Management Program, September 11-13, 1984,
Denver, Colorado, CONF-8409115, p. 534-544.

Methods for determining the transport of radioactive gases in the
unsaturated zone, by R.G. Striegl, in Proceedings of the Sixth
Annual Participants’ Information Meeting, DOE Low-Level
Waste Management Program, September 11-13, 1984,
Denver, Colorado, CONF-8409115, p. 579-587.

Ground-water drainage to surface mines refined, by L.S. Weiss, in
Hydraulics and Hydrology in the Small Computer Age,
Volume 1, Proceedings of the Specialty Conference sponsored
by the Hydraulics Division of the American Society of Civil
Engineers, Aug. 12-17, 1985, Lake Buena Vista, Florida,
p- 621-626.

Collapse and erosion at the low-level radioactive-waste burial site
near Sheffield, Illinois, by J.R. Gray and L.L. McGovemn, in
Proceedings of the Seventh Annual Participants’ Information
Meeting, DOE Low-Level Waste Management Program,
September 11-13, 1985, Las Vegas, Nevada, CONF-8509121,
p. 737-753.

Variability in the partial pressures of gases in the unsaturated zone
adjacent to a low-level radioactive-waste disposal site near
Sheffield, Illinois, by R.G.Striegl and P.M.Ruhl, in
Proceedings of the Seventh Annual Participants’ Information
Meeting, DOE Low-Level Waste Management Program,
September 11-13, 1985, Las Vegas, Nevada, CONF-8509121,
p. 725-736.
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Chemistry of pore water in the unsaturated zone at a low-level
radioactive-waste disposal site near Sheffield, Ilinois, by
C.A. Peters, in Proceedings of the NWWA Conference on
Characterization and Monitoring of the Vadose (Unsaturated)
Zone, November 19-21, 1985, Denver, Colorado, p. 272-282.

Landform modifications at a nuclear-waste burial site, by J.R. Gray,
in Proceedings of the Fourth Federal Interagency
Sedimentation Conference, Volume 1, March 1986, Las Vegas,
Nevada, p. 3-93 to 3-102.

Effect of rainfall excess calculations on modeled hydrograph
accuracy and unit-hydrograph parameters, by George Garklavs
and K.A. Oberg, in Water Resources Bulletin, v. 22, no. 4,
August 1986, p. 565-572.

Rainfall-loss parameter estimation for Illinois, by L.S. Weiss and
A.L. Ishii, in Proceedings of Water Forum ’86: World Water
Issues in Evolution, August 4-6, 1986, Long Beach, California,
p. 682-689.

Water and tritium movement in variably saturated glacial deposits
near Sheffield, Illinois, by P.C.Mills and R.W. Healy, in
Proceedings of the FOCUS Conference on Midwestern Ground
Water Issues, April 21-23, 1987, Indianapolis, Indiana,
p- 169-186.

Estimating fracture connectivity using measurements of borehole
temperatures during pumping, by S.E. Silliman, J.R. Nicholas,
and A.M. Shapiro, in Proceedings of the FOCUS Conference
on Midwestern Ground Water Issues, April 21-23, 1987,
Indianapolis, Indiana, p. 231-248.

Estimation of navigation-dam discharge in Illinois, by L.S. Weiss, in
Proceedings of the 1987 ASCE Conference on Hydraulic
Engineering, August 3-7, 1987, Williamsburg, Virginia,
p. 641-647.

Geographic estimation of runoff-model parameters by A.R. Schmidt,
L.S. Weiss, and K.A. Oberg, in Proceedings of the ASCE
Engineering Hydrology Symposium, August 3-7, 1987,
Williamsburg, Virginia, p. 551-554.

Hydrogeology of the Byron/Johnson Salvage Yard Superfund site
near Byron, Illinois, by R.T. Kay, B.J. Ryan, E.J. Mears, and
D.J. Yeskis in Proceedings of the ASCE Water Resources
Symposium, October 21-22, 1987, Rosemont, lllinois, p. 1-11.

Suspended sediment and metals removal from urban runoff by a small
lake, by R.G. Striegl, in Water Resources Bulletin, v. 23, no. 6,
December 1987, p. 985-996.

Leachate movement through unsaturated sand at a low-level
radioactive-waste disposal site in northwestern Illinois, by
P.C.Mills and M.P.deVries, in Proceedings, Session III:
Disposal technology and facility development, Tenth Annual
DOE Low-Level Waste Management Conference, August 30 to
September 1, 1988, Denver, Colorado, p. 54-68.

Water balance at a low-level radioactive-waste disposal site, by
R.W. Healy, J.R. Gray, M.P. deVries, and P.C. Mills, in Water
Resources Bulletin, v. 25, no. 2, April 1989, p. 381-390.



Assessing the validity of the channel model of fracture aperture under
field conditions, by A.M. Shapiro and J.R. Nicholas, in Water
Resources Research, v. 25, no. 5, May 1989, p. 817-828.

Seepage through a hazardous-waste trench cover, by R.W. Healy, in
Journal of Hydrology, v. 108, no. 1-4, June 1989, p. 213-234.

Diffusion and consumption of methane in an unsaturated zone in
north-central Illinois, by R.G. Striegl and A.L. Ishii, in Journal
of Hydrology, v. 111, no. 1-4, November 1989, p. 133-143.

Use of a geographic information system in the upper Illinois River
Basin pilot project of the National Water-Quality Assessment
Program, by F.A. Fitzpatrick, in Workshop proceedings;
Remote sensing and GIS applications to nonpoint source
planning, U.S. Environmental Protection Agency, April 1991,
p. 55-66.

Variability of an unsaturated sand unit underlying a radioactive-
waste trench, by R.W. Healy and P.C. Mills, in Soil Science
Society of America Journal, v. 55, no. 4, July—August 1991,
p. 899-907.

Sediment and water quality in the upper Illinois River Basin, by
A.R. Schmidt in Proceedings, 1991 Governor’s Conference on
the Management of the Illinois River System, October 22-23,
1991, Peoria, Illinois, p. 78-87.

Geochemical characterization of streambed sediment in the upper
Illinois River Basin, by J.A. Colman and R.F. Sanzolone, ir
Water Resources Bulletin, v.28, no.5, October 1992,
p. 933-950.

The role of the U.S. Geological Survey in the Great Lakes Basin, by
K.L. Warner, in U.S. Water News, December 1992, v. 9, no. 6,
p-21.

Assessing the effect of pesticides in agricultural runoff on aquatic life
in the Sangamon River near Monticello, Illinois, by
R.H. Coupe, M.S. Henebry, and M.R. Branham, in Water
Science and Technology, v. 28, no. 3-5, 1993, printed in Great
Britain, p. 569-572.

Integrating well logs into a multiple-scale investigation of a fractured
sedimentary  aquifer, by  F.L.Paillet, R.T.Kay,
Douglas Yeskis, and W.H. Pedler, in The Log Anpalyst, v. 34,
no. 1, January-February 1993, p. 24-40.

Water-level, velocity, and dye measurements in the Chicago tunnels,
by K.A. Oberg and A.R. Schmidt, in Hydraulic Engineering
’93, v. 2, Proceedings of the 1993 Conference, American
Society of Civil Engineers, Hydraulics Division, July 25-30,
1993, San Francisco, Calif., p. 1476-1481.

Importance of hydraulic-model uncertainty in flood-stage estimation,
by Satvinder Singh and C.S.Melching, in Hydraulic
Engineering 93, v. 2, Proceedings of the 1993 Conference,
American Society of Civil Engineers, Hydraulics Division,
July 25-30, 1993, San Francisco, Calif., p. 1939-1944.

Effect of boundary condition data selection on unsteady-flow model
calibration, by A.L. Ishii and J.E. Wilder, in Proceedings of
XXV Congress of International Association for Hydraulic
Research, special lectures, technical session A, flood and
drought, v. 1, August 30-September 3, 1993, Tokyo, Japan,
p. 193-200.
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Inorganic constituents in ground water from public-supply wells in
Illinois {abs.], by K.L.Wamer, in 38th Annual Midwest
Ground Water Conference Program and Abstracts, October
6-8, 1993, Champaign, Illinois, p. 41.

An alternative field methodology for investigating a fractured
bedrock, Superfund site [abs.], by Bill Bolen, Doug Yeskis,
Craig Thomas, and Bob Kay, in 38th Annual Midwest Ground
Water Conference Program and Abstracts, October 6-8, 1993,
Champaign, Illinois, p. 60.

A preliminary conceptual hydrogeologic model of the Galena-
Platteville Aquifer in northern Illinois [abs.], by P.C. Mills,
J.M. Howard, D.J. Yeskis, and R.T.Kay, ir 38th Annu<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>