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WATER-RESOURCES ACTIVITIES OF THE U.S. GEOLOGICAL SURVEY
IN SOUTH DAKOTA--FISCAL YEARS 1986-87

Compiled by Ella M. Decker

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. An integral part of that original mission includes publishing and
disseminating the earth-science information needed to understand, to plan the
use of, and to manage the Nation's energy, land, mineral, and water resources.

Since 1879, the research and fact-finding role of the USGS has grown and
been modified to meet the changing needs of the Nation it serves. As part of
that evolution, the USGS has become the Federal Government's largest earth-
science research agency, the Nation's largest civilian mapmaking agency, the
primary source of data on the Nation's surface- and ground-water resources,
and the employer of the largest number of professional earth scientists.
Today programs serve a diversity of needs and users. Programs include:

a0 Conducting detailed assessments of the energy and mineral potential of
the Nation's land and offshore areas.

0 Investigating and issuing warnings of earthquakes, volcanic eruptions,
landslides, and other geologic and hydrologic hazards.

0 Conducting research on the geologic structure of the Nation.

0 Studying the geologic features, structure, processes, and history of
the other planets of our solar system.

a0 Conducting topographic surveys of the Nation and preparing topographic
and thematic maps and related cartographic products.

o Developing and producing digital cartographic data bases and products.

o Collecting data on a routine basis to determine the quantity, quality,
and use of surface and ground water.

0 Conducting water-resource appraisals in order to describe the
consequences of alternative plans for developing land and water
resources.

0 Conducting research in hydraulics and hydrology, and coordinating all
Federal water-data acquisition.

0 Using remotely sensed data to develop new cartographic, geologic, and
hydrologic research techniques for natural resources planning and
management.



0 Providing earth-science information through an extensive publications
program and a network of public access points.

Along with its continuing commitment to meet the growing and changing
earth-science needs of the Nation, the USGS remains dedicated to its original
mission to collect, analyze, interpret, publish, and disseminate information
about the natural resources of the Nation--providing "Earth science in the
public service."

THE WATER RESOURCES DIVISION

The mission of the U.S. Geological Survey's Water Resources Division is
to provide the hydrologic information and understanding needed for the optimum
use and management of the Nation's water resources for the overall benefit of
the people of the United States. For more than 93 years, the U.S. Geological
Survey has studied the occurrence, quantity, quality, distribution, and move-
ment of the surface and underground water that composes the Nation's water
resources. As the principal Federal water-data agency, the Geological Survey
collects and disseminates about 70 percent of the water data currently being
used by numerous State, local, private, and other Federal agencies to develop
and manage our water resources. This nationwide program, which is carried out
through the Water Resources Division's U3 District offices and 4 Regional
offices, includes the collection, analysis, and dissemination of hydrologic
data and water-use information, areal resource appraisals and other interpre-
tive studies, and research projects. Much of this work is a cooperative
effort in which planning and financial support are shared by State and local
governments and other Federal agencies.

The Geological Survey, through its O0ffice of Water Data Coordination
(OWDC), also coordinates the water-data-acquisition activities of other
Federal agencies. Information on these Federal activities is made available
to all users of water data by means of a national network of assistance
centers managed by the Geological Survey's National Water Data Exchange
(NAWDEX). In South Dakota, NAWDEX services can be obtained from the District
Chief, U.S. Geological Survey, Water Resources Division, Federal Building,
Huron, SD 57350. A leaflet explaining NAWDEX services is available from the
Assistance Center or from the NAWDEX Program Office, U.S. Geological Survey,
421 National Center, Reston, VA 22092.

HISTORICAL SUMMARY - SOUTH DAKOTA DISTRICT

During 1979, the U.S. Geological Survey observed its 100th anniversary.
In South Dakota, the first collection of streamflow data by the U.S.
Geological Survey was in 1903. The early records collected during 1903-06
were from Black Hills area streams, and from 1912-20 data were collected at
sites in the Standing Rock, Rosebud, and Pine Ridge Indian Reservations.
During 1928-30, the U.S. Army Corps of Engineers provided financial support
for the establishment and operation of 18 gaging stations in the Missouri
River basin in South Dakota. One station has been in operation on the
Missouri River continuously since 1930.



Despite its early beginning, it was not until October 16, 1944, that the
Bismarck District, comprising the states of North Dakota and South Dakota, was
created to assess the water resources of the two states with R. E. Marsh as
District Engineer. To operate the South Dakota stream-gaging stations, a sub-
district office, with W. M. Littlefield in charge, was established in Pierre,
South Dakota. The Pierre office was virtually independent of Bismarck, except
for major questions of policy. Marsh and Littlefield were the only
experienced men in the District yet it was a period of expansion and in less
than three years the number of stream-gaging stations increased from 28 to 63.
A second subdistrict office in South Dakota was later opened in Rapid City to
establish and maintain stations on streams and ditches in the Black Hills
area.

The next major increase in collection of surface-water records occurred
during the mid-1940's as a result of the Pick-Sloan Plan for Missouri Basin
development. Most of the stations established during this period were
financed by Interior Department Missouri Basin funds and were primarily
associated with U.S. Bureau of Reclamation studies.

Attempts had been made by State officials at various times to obtain
State funds for cooperation in stream gaging but without success as the
Legislature, reflecting the attitude of the citizens, was not water-minded.
However, in 1944, the new Governor became convinced that with the proposed
development of the Missouri Basin, then coming actively into the picture, the
State should participate in the inventory of its water resources. Having no
specific appropriation for that purpose, he decided that a number of State
agencies should contribute from their general funds, and as the work would be
done in cooperation with the U.S. Geological Survey, it seemed logical to him
that the State Geological Survey should be designated as the cooperating State
agency. Accordingly, that agency, the Highway Commission, and the Department
of Game and Fish, each contributed equal amounts of funding totaling $2,400
for the years 1944 and 1945. By 1958 the cooperative surface-water program
had grown to $57,000 in cooperation with the State Water Resources Commission.
The network of gaging stations has continued to expand and presently records
of daily flow are collected at about 106 sites.

In addition, in 1955, a cooperative program was begun with the South
Dakota Highway Commission to determine the magnitude and frequency of floods
in South Dakota. It was recognized that hydrologic data for floods from small
drainage areas were lacking and provision was made for establishment of
approximately 60 crest-stage gages in 16 areas in the State, mostly on basins
of less than 10 square miles.

The State Geologist started a small observation-well program in 1936 and
in the fall of 1939, he began cooperation with the USGS for the purpose of
enlarging that program; $400 was allotted annually through the fiscal year
1945, when cooperation ceased. At that time, Missouri Basin funds for ground-
water investigations became available.

A formal program of ground-water investigation was begun in South Dakota
in 1946, with investigations in a proposed unit of the Oahe Irrigation
Project. The Oahe Unit studies were begun under the supervision of the
district engineer at Bismarck, North Dakota. A field office was established
in Huron on May 13, 1947. This office conducted the ground-water activities
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while surface-water activities in South Dakota continued to be supervised from
sthe Bigmarck office. The early ground-water studies were made in cooperation
-with the U.S. Bureau of Reclamation (USBR) and were financed by funds
appropriated for studies in the Missouri River basin. In addition to the
long-range investigations in the Oahe area, several smaller projects were
initiated in cooperation with the USBR between 1946 and 1956. The first
ground-water studies in South Dakota utilizing the State-Federal Cooperative
Program began in 1955 when the South Dakota State Water Resources Commission
entered into a cooperative agreement with the U.S. Geological Survey to
investigate the large '‘and wasteful uncontrolled flow from artesian wells
throughout the State. In 1958, the South Dakota State Geological Survey
entered into a cooperative agreement for a study of ground-water resources
with particular emphasis to be placed upon the determination of ground-water
resources primarily in the eastern counties of the State.

As part of the reorganization of the Water Resources Division in 1966,
South Dakota was separated from the Bismarck District and both surface- and
ground-water activities were supervised from Huron. John E. Powell was the
first District Chief.

During the early years of USGS activity in South Dakota, interest ik

. Wwater quality centered on ground water, and studies of the chemical quality of
water were made as integral parts of ground-water investigations. Laboratory
work was done either in the Geological Survey Laboratory in Washington, D.C.,
‘or was contracted to other laboratories. Because of the need for large
amounts of water-quality information in connection with plans for development
of the Missouri River basin, the Quality of Water Branch of the U.S.
Geological Survey established laboratories in Lincoln, Nebraska, in 1945,
"which served the South Dakota District for many years., One Central
" Laboratory, located in Arvada, Colorado, provides analytical services for thé
- Geological Survey offices today. ]

Since 1944, about 98 water-resources studies have been made in South
Dakota. These range from reconnaissance-type studies of counties and Indian
reservations to research on small-basin runoff and toxic wastes, the quality
of water in lakes, the use of remote sensing for defining aquifers, and
studies using digital models to describe the ground-water regimen and surface-
water hydraulics such as those currently underway in the James River basin and
the Big Sioux River basin. During the past 20 years, 140 formal reports
describing the studies and results of investigations have been prepared to
inform the public and the scientific community.
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DISTRICT ORGANIZATION

The South Dakota District of the Water Resources Division consists of two
operating sections and one support unit. Water-resources projects conducted
by the District are assigned an operating section with the responsibility for
a project assigned to a project chief. Personnel are based at the District
office in Huron, the Subdistrict office in Rapid City, and the Field Head-
quarters in Pierre. The District is assisted and advised by research centers,
laboratories, technical consultants, and training centers maintained through-
out the United States by the Water Resources Division.

Office of the District Chief

R. E. Fidler - District Chief

Administrative Services Section

P. M. Hall - Administrative Officer

Hydrologic Data Collection
and Analysis Section

Hydrologic Studies Section

N. C. Koch - Section Chief

J. Little - Section Chief

Pierre Field Headquarters

R.

Rapid City Subdistrict Office

M. T. Anderson - Subdistrict Chief D. W. Heyd - Technician-in-Charge

Inquiries regarding work of the U.S. Geological Survey, Water Resources
Division, in South Dakota may be directed to the following offices:

Huron District Office

U.S. Geological Survey
Water Resources Division
Room 317, Federal Building
200 4th St. SW

Huron, SD 57350

(605) 353-7176

Rapid City Subdistrict Pierre Field Headquarters

U.S. Geological Survey
Water Resources Division
Federal Building/Courthouse
Room 237 - 515 9th St.
Rapid City, SD 57701

(605) 394-1781

U.S. Geological Survey
Water Resources Division
Room 344, Federal Building
P.0. Box 220

Pierre, SD 57501

(605) 773-5388



TYPES OF INVESTIGATIONS

The diagram below shows the percentage of water resources investigations
in South Dakota for fiscal year 1986 in the broad categories of collection of
hydrologic data, and areal appraisals and interpretive studies, as a percent
of total budget. -

Areal appraisals
and Interpretive studies

(54%)

Collection of hydrologic data

(46%)

The investigations are directed toward obtaining the information needed
by managers and planners for the solution or alleviation of water problems in
the State.

The investigations are supported (table 1) by services and (or) funds
provided by State and local agencies, matched on a 50-50 basis by
Federal/State cooperative program funds; by funds transferred from other
Federal agencies (OFA program); and by funds appropriated directly to the
Geological Survey for research, data collection, and special projects (Federal
program). In fiscal year 1986, the financial support for these programs in
South Dakota was about $2,440,000 which was distributed as follows:

L
Federal-State
cdboperative program

\

State share | Federal share

(26%) : (26%)
i
i




Table 1.--Agencies supporting water-resources investigations
in South Dakota during fiscal years 1986-87

State Agencies

South Dakota Department of Transportation

South Dakota Department of Game, Fish & Parks

South Dakota Department of Water and Natural Resources
Division of Water Rights
Division of Water Quality
Geological Survey

South Dakota School of Mines & Technology

Local Agencies

East Dakota Water Development District

West Dakota Water Development District

Counties of: Brookings Kingsbury Moody
Codington Lincoln Turner
Grant Minnehaha Union
Hutchinson

City of Aberdeen
City of Rapid City
City of Sioux Falls
City of Watertown

Oglala Sioux Tribe

Federal Agencies

Department of the Army
Corps of Engineers, Omaha District

Department of the Interior
Bureau of Indian Affairs
Bureau of Reclamation
EROS Data Center

Tennessee Valley Authority



WATER RESOURCES SUMMARY

South Dakota has an average annual precipitation of about 18 inches,
ranging from about 13 inches in the northwest to about 25 inches in the south-
east (fig. 1). 1In most years, 75 to 85 percent of the precipitation falls
between April and September. Droughts, especially those of the 1930's,
1950's, and 1970's, have been disastrous to agriculture, the State's dominant
industry. With the exception of the Missouri River, where 31 million acre-
feet of water can be stored in four large reservoirs in South Dakota, stream-
flow during low flows generally is not dependable for continued irrigation or
for municipal or industrial withdrawals (fig. 2).

The large dams on the Missouri River, built under the Pick-Sloan Missouri
River Program, provide flood protection and navigation benefits for the basin
States downstream. However, the tributary streams experience periodic
flooding, resulting from spring snowmelt and intense summer thunderstorms.
The majority of damage is to lands used for agriculture. The U.S. Geological
Survey outlines flood-prone areas on topographic maps as part of a nationwide
Federal program for managing flood losses. Parts of these topographic maps
showing flood-prone urban areas have also been published in urban-area
pamphlets. In South Dakota, 311 topographic maps and 45 urban-area pamphlets
have been completed (fig. 3). Information on these maps and pamphlets is
available on request from the District Chief, U.S. Geological Survey, Huron,
South Dakota.

Ground-water reservoirs constitute a large and reliable source of water
for domestie, industrial, stock, and municipal use. Historically, water from
confined (artesian) bedrock aquifers has been very important in the settlement
of the State, and in the development of its chief industry, agriculture.
Although artesian aquifers from which water flows, or can be pumped from
moderate depth, underlie nearly all the State, shallow ground water is absent
or scarce in much of the State, especially the unglaciated western part.
Hence, the availability of artesian water and the development of inexpensive
methods of drilling deep wells were of special importance in bringing about
early settlement, which otherwise might have been restricted to river valleys
where water is available from shallow alluvium. Much of the artesian water is
of inferior chemical quality, but it has been used nevertheless.

The other major ground-water source in the State is the glacial drift
that blankets South Dakota east of the Missouri River. Several hundred
million acre-feet of water, much of it suitable for irrigation, is stored in
glacial outwash and alluvium. These deposits are irregular in shape and size,
and are scattered throughout the area. Figure 4 shows areas in the State
where glacial deposits containing large amounts of ground water are known to
occur. The major glacial drift aquifers have been mapped as a result of
cooperative Federal-State-county-water development district water-resources
studies.









EXPLANATION

GLACIAL AQUIFER

? i L 1 flo

80 MILES

o 40 80 KILOMETERS

Figure 4.--Major glacial aquifers in eastern South Dakota. (Updated from Bardwell, 1984.)
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HYDROLOGIC-DATA PROGRAM

Surface Water

Surface-water discharge (streamflow) and stage (water level) data
(table 2, fig. 5) are collected for hydrologic purposes such as assessment of
water resources, areal analyses, determination of long-term trends, research
and special studies, or for management and operational purposes. Each year
surface-water gaging stations are added and others are terminated as the needs
and financial resources of the water-data users change. All data collected
are stored in the Survey's National Water Data Storage and Retrieval System
(WATSTORE) and are available on request to water planners and others involved
in making decisions affecting the State's water resources. These data can be
retrieved in machine-readable form or in the form of computer-printed tables
or graphs, statistical analyses, and digital plots. Local assistance in the
acquisition of services or products from WATSTORE can be obtained from the
District Chief, U.S. Geological Survey, Water Resources Division in Huron.
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Water-quality data are obtained at many of the surface-water stations
(table 3, fig. 6) and occasionally at other surface-water sites where dis-
charge and stage are not measured routinely. In addition to monitoring the
quality of surface water in South Dakota, eight of these stations also are
part of a U.S. Geological Survey nationwide network known as the National
Stream Quality Accounting Network (NASQAN), which is used to detect trends in
water quality.

Table 3.--Water-quality and sediment stations in operation
in South Dakota, October 1, 1986

[Supported by: COE, U.S. Army Corps of Engineers; BIA, Bureau of Indian
Affairs; BM, Federal bench-mark station; BR, Bureau of Reclamation; NASQAN,
National stream-quality accounting netowrk; MRB, Missouri River Basin
Program. ]

Supported by

Station

number Station name Water quality Sediment
06357800 Grand River at Little Eagle . . . . . . NASQAN NASQAN
06360500 Moreau River near Whitehorse. . . . . . NASQAN NASQAN
06409000 Castle Creek above Deerfield

Reservoir, near Hill City . . . . . . BM BM
06434500 Inlet Canal near Belle Fourche. . . . . MRB
06437000 Belle Fourche River near Sturgis. . . . MRB

06438000 Belle Fourche River near Elm Springs. . NASQAN NASQAN
06439300 Cheyenne River at Cherry Creek. . . . . NASQAN NASQAN
06441500 Bad River near Fort Pierre. . . . . . . COE
06449100 Little White River near Vetal . . . . . MRB, BR MRB, BR
06449300 Little White River above Rosebud. . . . BIA,MRB,BR BR
06452000 White River near Qacoma . « . « » « « & NASQAN NASQAN, COE
06452380 Andes Creek near Armour . « « « « « « & MRB, BR MRB, BR
06452383 Lake Andes tributary No. 3 near Armour. MRB, BR MRB, BR
06452386 Lake Andes tributary No. 2

near Lake Andes . . « . ¢« ¢ v ¢ ¢ o & MRB, BR MRB, BR
06452389 Lake Andes tributary No. 1

near Lake Andes . . . . ¢« & ¢ ¢ o . . MRB, BR MRB, BR

06452392 Lake Andes near Lake Andes. . . « « . . MRB, BR

06452410 Lake Andes below Lake Andes . . . . . . MRB, BR

06453200 Choteau Creek near Wagner . . . . « . . MRB, BR BR
06453252 Choteau Creek near Dante. « « « + « . . MRB, BR BR
06470985 Mud Lake near Houghton. . . « « « « « & BR

06470992 Sand Lake near Columbia . . . « . « .« . BR

06471000 James River at Columbia . . . . . . . . NASQAN, BR NASQAN
06473000 James River at Ashton . . . . . . . . . MRB, BR BR
06473700 Snake Creek near Ashton . . + « « . . . BR

06473750 Wolf Creek near Ree Heights . . . . . . BR

06474000 Turtle Creek near Tulare. . . . « . . . BR

06474300 Medicine Creek near Zell. . « « « « « & BR

06476000 James River at Huron. . . . . ¢« « « « « MRB,BR BR
06478500 James River near Scotland . . . . « . . NASQAN, BR NASQAN
06485500 Big Sioux River at Akron, Iowa. , . . . NASQAN NASQAN
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Ground Water

Water levels in wells, discharge from springs and wells, and water-
quality data are key characteristies in monitoring ground-water trends; how-
ever, these hydrologic characteristics must be integrated with other observa-
tions and ground-water system studies in order to have the fullest meaning and
usefulness. In South Dakota, the U.S. Geological Survey makes annual water-
level measurements in a number of observation wells (table 4, fig. 7) in the
bedrock artesian aquifers. Other wells, which are known as project wells, are
used for specific (generally short-term) studies and, although they are not
part of the observation-well program, data obtained from them also are avail-~
able. 1In addition, the South Dakota Department of Water and Natural Resources
maintains and measures more than 1,400 observation wells that are not listed
in table 4. '

Table 4.--Observation wells in bedrock aquifers in South Dakota,
October 1, 1986 (statewide network)

{Well number: The wells are numbered according to a system based on the
Federal land surveys of South Dakota. The well number consists of the town-
ship number followed by "N," the range number followed by "W," and the section
number, followed by a maximum of four uppercase letters that indicate, respec-
tively, the 160-, 40-, 10-, an<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>