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WATER-RESOURCES ACTIVITIES OF THE U.S. GEOLOGICAL SURVEY
IN KANSAS--FISCAL YEARS 1983 AND 1984

Compiled by
L. J. Combs

ABSTRACT

The principal mission of the U.S. Geological Survey, Water Resources
Division, in Kansas is to investigate the occurrence, quantity, quality,
distribution, and movement of surface and ground waters throughout the
State. Primary activities include the systematic collection, analysis,
and interpretation of hydrologic data, evaluation of water demands, and
water-resources research. Hydrologic investigations are conducted through
four basic types of projects: (1) data-collection programs, (2) local
or areal investigations, (3) statewide or regional investigations, and
(4) research projects. These projects are funded through cooperative
agreements with State and local agencies, transfer of funds from other
Federal agencies, and direct Federal funds.

Fifty water-related projects were ongoing during fiscal years 1983
and 1984 in Kansas. This report describes for each of these water-
resources activities the problem that initiated the study, the objectives
of the project, and the approach designed to achieve these objectives.
Information on data-collection stations in Kansas is presented in maps
and tables. A list of the 40 reports approved for publication by the U.S.
Geological Survey, its cooperators, or technical and scientific organi-
zations during 1983 and 1984 is provided.

INTRODUCTION

The Organic Act of March 3, 1879, established the U.S. Geological
Survey as a separate Bureau of the Department of the Interior. The
Survey's principal mission became (1) the classification and survey of
public lands, (2) the examination of the geologic structure and the
mineral resources of the national domain, and (3) the determination of
the water resources of the United States. Seven years later, in 1886,
the first water-resources investigation by the U.S. Geological Survey
in Kansas was completed by A. C. Peale. A cooperative program with the
Kansas State Board of Irrigation and Surveys instituted the first stream-
gaging stations in western Kansas during 1895. The gaging program was
extended to eastern Kansas in 1899.



From these early beginnings, the U.S. Geological Survey has expanded
its work in Kansas to meet the growing demand for scientific data by
Federal, State, and local agencies for use in the management of one of
the State's most precious resources--water. The Kansas District, with
headquarters in Lawrence and a subdistrict office in Garden City (fig. 1),
investigates the occurrence, quantity, quality, distribution, and movement
of surface and ground waters. Its activities include the systematic
collection, analysis, and interpretation of data; the investigation of
water demand for public supply, industrial, domestic, and agricultural
purposes; and the research and development of new techniques to improve
the scientific basis of data collection and investigative principles.

Hydrologic-data collection and analyses and investigative studies are
conducted at project offices in Lawrence and Garden City. Hydrologic
data management, the district sediment laboratory, computer applications,
and the scientific reports section are centered at the District office
in Lawrence. The fiscal year for Federal government operations extends
from October 1 of each year to September 30 of the following year. In
publications of the U.S. Geological Survey, this time period is also
known as a water year.
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Figure l.--Location of offices of the U.S. Geological Survey in Kansas.



PROGRAM FUNDING AND COOPERATION

Moneys for program operation of the U.S. Geological Survey in Kansas
come from joint-funding agreements with State and local agencies, transfer
of funds from other Federal agencies, and direct Federal allotments to the
U.S. Geological Survey. Distribution of funding for program operation in
FY83-84 is illustrated in figure 2. Those agencies cooperating with the
U.S. Geological Survey in Kansas during the 1983 and 1984 fiscal years
were:

State and local agencies

Kansas Geological Survey

Kansas Water Office

Kansas State Board of Agriculture, Division of Water Resources
Kansas Department of Health and Environment

City of Hays

City of Wichita

Western Kansas Groundwater Management District No. 1
Southwest Kansas Groundwater Management District No. 3
Kansas=-0Oklahoma Arkansas River Commission

Arkansas River Compact Administration

Harvey County

Federal agencies

U.S. Department of Army, Corps of Engineers
U.S. Bureau of Reclamation

PUBLICATIONS

Water-resources data and the results of hydrologic investigations in
Kansas are published or released either by the U.S. Geological Survey, by
cooperating agencies, or by journals of technical and scientific organiza-
tions. Requests for such information and for publications resulting from
past or present investigations of the U.S. Geological Survey in Kansas
should be addressed to one of the following:

District Chief Subdistrict Chief

U.S. Geological Survey U.S. Geological Survey
Water Resources Division Water Resources Division
1950 Constant Avenue - Campus West 206 Fulton Terrace
Lawrence, Kansas 66046 Garden City, Kansas 67846
Phone: 913-864-4321 Phone: 316-275-4123






The U.S. Geological Survey also conducts an extensive topographic
mapping program in Kansas from its regional office in Rolla, Missouri.
Standard quadrangle maps published in the 7 1/2- and 15-minute series
provide coverage for the entire State. To obtain an index to these
topographic quadrangles or to purchase the maps, contact:

Kansas Geological Survey
Publications Sales, 4th Floor
1930 Constant Avenue - Campus West

Lawrence, Kansas 66046

For additional information on the U.S. Geological Survey's mapping program
in Kansas, write to:

Mid-Continent National Cartographic Information Center
U.S. Geological Survey
1400 Independence Road
Rolla, Missouri 65401

Studies in Kansas to investigate the frequency and extent of flooding
have resulted in delineation of the 100-year flood boundary on selected
topographic quadrangle maps (fig. 3). These maps are available from
the Kansas District office in Lawrence.

NEBRASKA
Jo2e 101e 100° 99¢ es°
40 +-~--T-“-L.T;"T*" .__1._4__._1_“.‘1—"1.-_

COLORADO

370“’. ., | . — —'_._ R
KLAHOMA EXPLANATION 0 28 650 MILES
AREA COVERED BY FLOOD-PRONE AREA MAPS 25 50 KILOMETERS

Figure 3.--Availability of flood-prone area maps.



DATA-COLLECTION PROGRAMS

Throughout its long history of service, one mission of the U.S.
Geological Survey, Water Resources Division, has been the comprehensive
and systematic collection of hydrologic data and the timely release of
such data for public use. To help provide this service, a network of
hydrologic-data stations is maintained throughout Kansas to obtain re-
cords of (1) stage, discharge, chemical quality, and sediment yield of
streams; (2) stage, content, and chemical quality of lakes and reservoirs;
(3) precipitation; and (4) water levels and chemical quality of ground
water.

Hydrologic data collected in Kansas as part of the water-resources-
data network are published annually in a comprehensive report entitled
"Water-Resources Data for Kansas, Water Year 19--". Each water-data
report carries an identification number consisting of the two-letter
state abbreviation, the last two digits of the water year, and the volume
number. For example, the report for the 1983 water year is identified
as "U.S. Geological Survey Water-Data Report KS-83-1. Reports for each
water year are released the following calendar year. Water-data reports
are available from the U.S. Geological Survey office in Lawrence, Kansas,
or from the National Technical Information Service, U.S. Department of
Commerce, Springfield Virginia 22161.

Hydrologic data also are stored in both current and historical com-
puter files in the U.S. Geological Survey's National Water-Data Storage
and Retrieval System (WATSTORE). The data are available for- water plan-
ning and management in machine-readable form, computer-printed tables or
graphs, statistical analyses, and digital plots. Local assistance in the
acquisition of computer services is available from the Kansas District
office in Lawrence.



STATEWIDE

PROJECT TITLE: Surface-water data program
PROJECT NUMBER: KS-001

COOPERATING AGENCY: Multi-agency

PROJECT CHIEF: C. 0. Geiger

Problem -- Surface-water information is needed for purposes of sur-
veillance, planning, design, hazard warning, operation, and management
in such water-related fields as water supply, hydroelectric power, flood
control, irrigation, floodplain management, and water-resources develop-
ment. To provide this information, an appropriate and comprehensive
data base is necessary.

Objectives -- Collect surface-water data sufficient to satisfy needs
for current-purpose uses, such as (1) assessment of water resources, (2)
operation of reservoirs or industries, (3) forecasting, (4) pollution
controls and disposal of wastes, (5) discharge data to accompany water-
quality measurements, (6) compact and legal requirements, and (7) research
or special studies.

Collect data necessary for analytical studies to define, for any
location, the statistical properties of, and trends in, the occurrence
of water in streams, lakes, and reservoirs for use in planning and design.

Aggroach -- A network of gaging stations (figs. 4, 5, 6 and tables 1,
2, an at the end of this report) is maintained to provide surface-water
data for management and operation, for determination of long-term trends,
and for research and special studies. Data are collected on stage and
discharge of streams or canals, on stage, surface area, content of lakes
and reservoirs, and on precipitation. The network of stations is revised
periodically to ensure the collection of meaningful and worthwhile data.
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STATEWIDE

PROJECT TITLE: Ground-water data program
PROJECT NUMBER: KS-002

COOPERATING AGENCY: Multi-agency

PROJECT CHIEF: C. 0. Geiger

Problem -- Long-term water-level records are needed (1) to evaluate
the effects of climatic variations on the recharge to and discharge from
the ground-water systems in Kansas, (2) to provide a data base from which
to measure the effects of development, (3) to assist in the prediction of
future supplies, and (4) to provide data for management of the resource.

Objectives -- Collect water-level data sufficient to provide a mini-
mum long-term data base so that the general response of the hydrologic
system to natural climatic variations and induced stresses is known and
so that potential problems can be defined early enough to allow proper
planning and management.

Provide a data base against which the short-term records acquired in
areal studies can be analyzed. This analysis must (1) provide an assess-
ment of the ground-water resources, (2) allow predictions of future
conditions, (3) detect and define pollution and supply problems, and (4)
provide the data base necessary for management of the resource.

Approach -- A network of observation wells (fig. 7 and table 4 at the
end of this report) is measured to provide a data base for monitoring the
general response of ground-water systems to natural climatic variations
and to stresses of pumpage. A long-term record of water-level measure--
ments, in conjunction with a description of the hydrological system,
provides data for proper planning and management, and for scientific
investigations.
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STATEWIDE

PROJECT TITLE: Water-quality data program
PROJECT NUMBER: KS-003

COOPERATING AGENCY: Multi-agency

PROJECT CHIEF: C. 0. Geiger

Problem -- Water-resources planning and water-quality assessment re-
quire a national data base of relatively standardized information. For
intelligent planning and realistic assessment of the water resource, the
chemical and physical quality of the rivers, streams, lakes, and reser-
voirs, as well as major ground-water aquifer systems, must be defined and
monitored.

Objectives -- To provide a national bank of water-quality data for
State, local, or Federal planning and action programs, and to provide data
for the Federal management of interstate waters. Primary objectives of
the network are to depict areal variability of streamflow and water-qual-
ity conditions nationwide on a year-by-year basis and to detect and
assess long-term changes in streamflow and water quality.

Approach -- Surface-water-quality stations (fig. 8 and table 5 at the
end of this report) are maintained in Kansas to monitor long-term and
short-term trends related to changes in streamflow, reservoir operation,
and local or regional pollution. In addition, a network for collection
of surface-water-quality data, identified as the National Stream-Quality
Accounting Network (NASQAN), is designed by the U.S. Geological Survey to
meet many of the information demands of agencies or groups involved in
national or regional water-quality planning and management. Water samples
are collected at a few regular surface-water stations, as a Federal inte-
ragency activity, for monitoring and concentration and distribution of
pesticides in streams where potential contamination could result from
continued or future application of the commonly used insecticides and
herbicides. As part of a nationwide sampling of major drainage basins,
water also is collected at one station to be analyzed for radicisotopes.

Water-quality samples are collected from a network of wells (fig. 9
and table 6 at the end of this report) to determine the chemical charac-
teristics of ground water in the principal aquifers and to assess the
suitability of the water for use in domestic and municipal supplies.
The data also are used to establish an adequate data base for monitoring
changes in water quality according to the provisions of the Safe Drinking
Water Act, 1975. Other samples of ground water from various geologic
formations at specific locations are analyzed for interpretive hydrologic
investigations.
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STATEWIDE

PROJECT TITLE: Sediment data program
PROJECT NUMBER: KS-004

COOPERATING AGENCY: Multi-agency
PROJECT CHIEF: C. 0. Geiger

Problem -- Sediment concentrations and discharges in rivers and
streams must be defined and monitored in order to make a comprehensive
water-quality assessment of the Nation's water resources.

Objectives -- To provide a national data base of standardized sedi-
ment in%ormation for use in State, local, and Federal planning and action
programs, and to provide data for Federal management of interstate waters.

Approach -- A network of sediment stations (listed in table 5 at the
end of this report) has been established to provide spatial and temporal
averages and trends in concentration, discharge, and particle size of
sediment being transported by rivers and streams. Water samples are
collected on a routine basis at about 60 stations for analysis and deter-
mination or suspended-sediment discharge. In addition, periodic measure-
ments are made of the particle-size distribution of suspended sediment
and bed material.
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PROJECT TITLE: National Atmospheric Deposition Program and National Trends
Network Stations in Kansas

PROJECT NUMBER: KS-005

COOPERATING AGENCY: Federal

PROJECT CHIEF: C. 0. Geiger

Problem -- In recent decades human activities have greatly increased
both the abundance of substances dispersed in the atmosphere and their
impact on the biosphere of the earth. These changes have resulted mainly
from increases in: (1) Combustion of fossil fuels in power production,
space heating, and transportation; (2) emmissions of dust, aerosols, and
gases from industrial and land-management activities; (3) use of fertilizers
and other chemicals in intensive agriculture and forestry; and (4) decompo-
sition and combustion of 1industrial, urban, and agricultural wastes.

Objectives -- Establish a National Atmospheric Deposition Network
to determine spatial and temporal trends in the supply of beneficial
nutrient elements and injurious substances in precipitation and dry particu-
late matter. Determine the relative importance and contribution of precip-
itation, dry particulate matter, aerosols, and gases to the total atmosphe-
ric deposition. Coordinate research on the effects of changes in atmosphe-
ric deposition on: (1) Productivity of agricultural crops, forests, range-
land, wetlands, and surface water; (2) health and productivity of domestic
food, wildlife and fish; and (3) corrosion of metals and other materials.

Approach -- Sites in Kansas, located on the index map above, are
equipped with an identical collector of wet/dry deposition, a recording
rain gage, and pH and conductivity meters. Samples of precipitation are
collected at each site on a weekly basis. During the first phase of
network operations, analyses will be made for the following elements,
ions, or other properties of each sample: sulfate, nitrate, phosphate,
chloride, ammonia, potassium, calcium, magnesium, pH, acidity or alkalinity
and conductivity. Later certain additional elements will be added including
fluorine, bromine, manganese, zinc, copper, iron, molybdenum, boron, lead,
mercury, iodine, nickel, cadmium, and vanadium. Pesticides and radioactive
materials will also be added. To insure that the network data are of high
quality to provide maximum credibility for a wide variety of fundamental
research and mission-oriented purposes, a Quality Assurance Committee over-
sees the operations.
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STATEWIDE

PROJECT TITLE: Automated water-use data base in Kansas

PROJECT NUMBER: KS-007

COOPERATING AGENCY: Division of Water Resources, Kansas State
Board of Agriculture

PROJECT CHIEF: C. H. Baker, Jr.

Problem -- Use of Kansas waters and competition among types of
uses are increasing each year. State water-rights agencies need detailed
information about water use in order to effectively manage the resource.
As part of the National Water-Use program in Kansas, plans have been made
to create a State-operated and maintained water-use/water-rights data
base. This long-term plan has come to the immediate foreground by a grow-
ing concern within the State for automated handling of water-use/water-
rights data. In order to facilitate the progress of the water-use program
in Kansas and to ensure that the resulting State data base will fully meet
the needs of the National Water-Use program, it is important for the U.S.
Geological Survey to participate in the State data-base development.

Objective -- To design, implement, load, and evaluate an automated
State water-use/water-rights data base. The data base will serve the
dual functions of a management tool for administering water rights within
the State and of acting as a repository for vital water-use data to meet
National and State needs.

Approach -- Actual development of the data base will be done by the
Kansas %tate Department of Administration, Division of Computer Services.
Data capture, preparation, and input is handled jointly by the Division of
Water Resources, Kansas State Board of Agriculture, and the State Division
of Computer Services. U.S. Geological Survey personnel work closely with
both State agencies to insure that all data elements needed for the National
Water-Use program are provided in the data base and to provide for data
exchange between the completed State data base and the National Water-Use
Data System.
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PROJECT TITLE: Hydrologic-data base for management decisions in Southwest
Kansas Groundwater
Management District No. 3
PROJECT NUMBER: KS-086
COOPERATING AGENCY: Southwest Kansas Groundwater Management District
No. 3
PROJECT CHIEF: L. E. Stullken

Problem -- Management, planning, and administration of water rights
depend on the availability of and ready access to hydrologic data. State
and local water agencies that must make these decisions have requested
establishment of a system to provide current information on (1) large-
yield wells in southwest Kansas, (2) the amount and time distribution of
ground-water withdrawals, (3) the amount and location of irrigated acre-
age, (4) the hydraulic characteristics of the High Plains (Ogallala) aqui-
fer, (5) the configuration of the water table, (6) the annual changes in
saturated thickness, and (7) the movement of ground water through the
aquifer system. Most of these data are readily amenable to storage, re-
trieval, and analysis using digital computers.

Objectives =-- To develop and maintain a comprehensive hydrologic-data
base for the area within the Southwest Kansas Groundwater Management Dis-
trict and to provide timely storage, retrieval, and analyses of the data
for use principally by the Management District and by the Division of
Water Resources, Kansas State Board of Agriculture, in the management,
planning, and administration of water rights.

AEgroach -- Establish and monitor a comprehensive observation-well
network, produce saturated-thickness maps, perform several aquifer tests
on selected wells, and assist the Management District in measuring and
monitoring ground-water withdrawals for irrigation. Compile all data
pertinent to the hydrology of the area in readily accessible computer
files for various analyses essential to management and administrative
decisions.

24



PROJECT TITLE: Hydrologic-data base, Western Kansas Groundwater Manage-
ment District No. 1

PROJECT NUMBER: KS-117

COOPERATING AGENCY: Western Kansas Groundwater Management District No. 1

PROJECT CHIEF: L. E. Stullken

Problem -- The original saturated thickness in Groundwater Manage-
ment District No. 1 has been reduced 50 percent or more in five areas
of the district covering about 225 square miles. Water is being pumped
from the High Plains (Ogallala) aquifer 5 to 35 times faster than it is
being recharged. Some irrigation wells have been abandoned, and the ground-
water supply is no longer adequate for some domestic wells in areas where
the aquifer has been dewatered. The Management District needs a continuing
data-collection and analysis program to provide information on ground-water
conditions for making management decisions.

Objectives -- (1) Maintain and operate water-level recorders at a
recharge reservoir, (2) collect continuous water-level data in problem
locations, (3) prepare ground-water depletion maps.

Approach -Continuous recorders monitor surface storage and ground-water
conditions at the Janzen recharge reservoir. Hydrologic maps produced
using kriging techniques are supplied to the district annually. Previous
maps have shown the water-table, the resulting errors-of-estimate from the
kriging, saturated thickness, and percentage change in saturated thickness
of the High Plains aquifer in west-central Kansas.

Reports -- Pabst, M. E., and Dague, B. J., 1984, Percentage change in
saturated thickness of the High Plains aquifer, west-central Kansas, 1950
to average 1982-84: U.S. Geological Survey Water-Resources Investigations
Report 84-4357, scale 1: 125,000, 1 sheet.
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HYDROLOGIC INVESTIGATIONS

Hydrologic investigations provide water-resources information that
is valuable for a wide variety of uses by Federal, State, and 1local
agencies, by the general public, and by universities and the consulting
community. These investigations may include regional, state, county, and
site-specific studies, as well as applied research. Some of the antici-
pated uses of the results of these investigations include general resour-
ces information and definition of hydrologic systems; water supply (plan-
ning and development); protection and conservation of resources; pollu-
tion detection, control, abatement, and enforcement; bridge, culvert,
and highway design; public safety (flood warning and flood-plain deline-
ation); salinity control and abatement; hazardous waste disposal; land
management; and fish and wildlife resources management. These investiga-
tions help to assess the State's water resources in terms of quality,
quantity, and use of water, and to develop the knowledge and hydrologic
understanding necessary to predict the consequences of alternative plans
and policies for water development and use.

Areal or Local Investigations

PROJECT TITLE: Effects of urbanization on flood runoff in the Wichita area
PROJECT NUMBER: KS-013

COOPERATING AGENCY: City of Wichita, Kansas

PROJECT CHIEF: C. A. Perry

Problem -- The effects of urbanization on flood-frequency discharges
in Kansas have not been quantified. Sprawling urbanization in Wichita and
vicinity has caused increased concern for the effect of urbanization on
design discharges. Data on the magnitude and frequency of flood flows are
needed in designing urban-drainage systems.

Objective -- Derive a method of estimating the relation of peak
(flood) discharges to frequencies that 1is applicable to basins, with
various degrees of urbanization, in the Wichita area.

Approach -- Rainfall-runoff data were collected in basins where the
land use and percentage of impervious surface could be determined. The
shape of unit hydrographs and changes resulting from urbanization were
defined. A digital rainfall-runoff model for predicting peak discharges
from small urbanized basins was tested and calibrated.

Reports -- Perry, C. A., and Hart, R. J., 1984, Flood-frequency

estimates for five gaged basins in Wichita, Kansas: U.S. Geological
Survey Water-Resources Investigations Report 84-4038, 23 p.
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PROJECT TITLE: Availability and chemical quality of ground water from
sandstone aquifers in southwest Kansas

PROJECT NUMBER: KS-079

COOPERATING AGENCY: Kansas Geological Survey

PROJECT CHIEF: Jack Kume

Problem -- A significant potential may exist for the development of
ground-water supplies from sandstone units in Upper Permian, Upper Jurassic,
and Lower Cretaceous rocks in southwest Kansas. Previous studies commonly
considered the sandstone units as a single undifferentiated aquifer,
which has lead to erroneous conclusions. Detailed studies are needed to
define the geohydrology and the chemical quality of water in the sandstone-
aquifer system. -

Objectives -- Define the character of geologic formations that com-
pose the sandstone-aquifer system; determine the geohydrologic relations
between the individual aquifers; describe the chemical quality and suit-
ability of water for most uses; and predict possible effects of ground-
water development on the availability and chemical quality of water
resulting from induced 1eakage between sandstone units.

Approach -- Data were compiled from previous studies and from exist-
ing weiis and drill additional test wells to define the geologic and hydro-
logic characteristics of the sandstone-aquifer system. More detailed
information on the areal extent, thickness, and degree of cementation of
individual sandstone units and on the effects of hydraulic interconnection
between units were obtained.

Reports -- Kume, Jack, and Spinazola, J. M., 1982, Geohydrologic
data Trom sandstone aquifers in southwestern Kansas: U.S. Geological
Survey Open-File Report 82-868, 112 p.

1983, Depth and thickness of selected units in Upper Permian,
Upper Jurassic, and Lower Cretaceous rocks in southwestern Kansas: U.S.
Geological Survey Water-Resources Investigations Report 83-4095, scale
1: 500,000, 7 sheets. '
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PROJECT TITLE: Kansas-Nebraska Big Blue River Compact
PROJECT NUMBER: KS-084

COOPERATING AGENCY: Federal

PROJECT CHIEF: E. R. Hedman

Problem -- The Kansas-Nebraska Big Blue River Compact Administration
insures equitable apportionment of waters of the Big Blue River between
the states of Nebraska and Kansas.

Objective -- To administer the travel funds for the Federal Repre-
sentative of the Compact.

Approach -- Travel costs incurred by Federal Representative are ad-
ministered,
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PROJECT TITLE: Geohydrology of Arkansas River valley in southwest Kansas

PROJECT NUMBER: KS-088

COOPERATING AGENCY: Division of Water Resources, Kansas State Board of
Agriculture

PROJECT CHIEF: R. J. Lindgren

Problem -- Flow of the Arkansas River between the Colorado-Kansas
State 1ine and the Kearny-Finney County line in Kansas has continued to
decrease in recent years. Consequently, the availability of surface
water for diversion at the headgates of irrigation ditches has been
inadequate to meet demands. Withdrawals of ground water from wells in
the valley alluvium, which is hydraulically connected to the stream, are
thought to be depleting streamflow and adversely affecting senior water
rights.

Objectives -- Define the relationship between ground water and sur-
face water in the Arkansas River valley and determine the effects of
ground-water withdrawals on streamflow. Construct and calibrate a digital
model of the river-aquifer system that can be used by State and local
management agencies to improve conjunctive use of ground and surface
waters within the constraints of water-rights structure in Kansas.

Aggroach -- The hydrologic boundaries of the stream-aquifer system,
the hydraulic characteristics of the aquifer, the hydrologic stresses
imposed on the system, and the effects of those stresses on ground-water
storage and on streamflow were determined. These data were used in a
digital model of the system to predict the results of various management
alternatives designed to optimize conjunctive use of ground and surface
waters.

Reports -- Barker, R. A., Dunlap, L. E., and Sauer, C. G., 1983,
Analysis and computer simulation of stream-aquifer hydrology, Arkansas
River valley, southwestern Kansas: U.S. Geological Survey Water-Supply
Paper 2200, 59 p.

Dunlap, L. E., Lindgren, R, J., and Sauer, C. G., 1983, Geohydrology
and model analysis of stream-aquifer system along the Arkansas River in
Kearny and Finney Counties, southwestern Kansas: U.S. Geological Survey
Open-File Report 83-222, 84 p.
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PROJECT TITLE: Glacial deposits (Pleistocene) in northeast Kansas
PROJECT NUMBER: KS-091

COOPERATING AGENCY: Kansas Geological Survey

PROJECT CHIEF: J. E. Denne

Problem -- As population and demand for water increase in northeast
Kansas, ground-water supplies are gaining in significance. They are
especially important during periods of low precipitation when surface-
water supplies decline. Although the bedrock formations in the area
generally contain little, if any, good-quality water, the glacial buried-
valley aquifers may yield up to several hundred gallons per minute of
freshwater to wells,

Because the buried-valley aquifers are variable in location, extent,
and hydrologic characteristics, detailed study of them is necessary.
Current aquifer usage and development potential for domestic, municipal,
agricultural, and industrial needs also must be evaluated. These analyses
will allow realistic water-resource planning for the area. Knowledge of
aquifer locations also should allow protection of ground water from con-
tamination.

The geophysical techniques (for example, seismic, resistivity, and
thermal) developed and utilized in this program should prove useful for
studies of other unconsolidated aquifers in Kansas.

Objectives -- The objectives of this study are to: (1) locate and de-
lineate the major Pleistocene aquifers of northeast Kansas, (2) determine
ground-water levels in and saturated thicknesses of these aquifers, (3)
analyze the Pleistocene stratigraphy and the character of the glacial
deposits, (4) analyze the quality of waters contained in the Pleistocene
aquifers, (5) determine current municipal, agricultural, and industrial
usage of the aquifers, and (6) evaluate future potential of the aquifers
for water supplies.

Approach -- Buried-valley aquifers will be located by evaluation of
existing hydrogeologic information, interpretation of maps and remote-
sensing data, and onsite work (drilling and geophysical investigations).
Ground-water levels will be measured in wells and test holes, and saturated
thicknesses will be calculated. Grain size and clay mineralogy of sedi-
ments will be analyzed for stratigraphic correlation and aquifer evalu-
ation. Chemical constituents of water from Pleistocene aquifers will
be determined by sample analyses (performed by the Kansas Department of
Health and Environment).
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PROJECT TITLE: Hydrogeology of the "Equus beds" aquifer, central Kansas
PROJECT NUMBER: KS-092

COOPERATING AGENCY: Kansas Geological Survey

PROJECT CHIEF: J. M. Spinazola

Problem -- Unconsolidated deposits of Pleistocene age, commonly known
as the "Equus beds," are the major source of water for municipal, indus-
trial, ang irrigation use in central Kansas. Continued increasing with-
drawals of water from this important aquifer can result in mining of
water, reduced well yields, deterioration of water quality, and impairment
of existing water rights.

Objective -- Determine the effects that increased ground-water with-
drawals will have on (1) ground-water availability and (2) chemical qual-
ity of the ground water as they relate to the possible contamination of
parts of the "Equus beds" as a result of induced movement of saline
water now present 1n the aquifer and saline-water inflow from the under-
lying Wellington aquifer.

Approach -- Additional data were collected with special emphasis on
defining the distribution of chloride concentrations in the aquifer and
on modeling of the ground-water-flow system. An appropriate model was
selected that would simulate the movement of saline water. Evaluation
of the simulation will be made, and new model development may result.
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PROJECT TITLE: Quality of water from urban runoff, Topeka
PROJECT NUMBER: KS-096

COOPERATING AGENCY: Kansas Department of Health and Environment
PROJECT CHIEF: L. M. Pope

Problem -- The Kansas Department of Health and Environment must
obtain information to evaluate the impact of urbanization on the water
resources of the State. Some Kansas counties are heavily urbanized,
others currently are being urbanized, and still others are planned for
urban development. One of the major urban developments in Kansas is in
Shawnee County. A critical need exists for data relating to character-
istics of urban runoff in the county, primarily with respect to the
quality of water from runoff in the city of Topeka.

Objectives -- Establish a data base from selected study areas within
the city of Topeka that will include streamflow, physiographic, climatic,
and water-quality information. Evaluate the quality of water by defining
the physical, chemical, and biological characteristics of runoff from
selected urban areas under existing conditions and make projections of
these characteristics of runoff that may occur with future urban develop-
ment.

Approach -- Streamflow, physiographic, climatic, and water-quality
data were collected at selected sites, which were equipped with stream-
gaging and water-quality monitoring equipment. Data was collected to
determine the variation of water quality during storms and among seasons.
Peak chemical concentrations were identified, and total constituent loads
were calculated. Water-quality determinations consisted of major cations
and anions, trace metals, nutrients, organic carbon, bacteria, and sus-
pended sediment.

Reports -- Pope, L. M., Diaz, A. M., and Butler, M. K., 1983,
Urban water-quality data and statistical summaries for selected sites
in the Shunganunga Creek basin, Topeka, Kansas: Kansas Department of
Health and Environment Bulletin B2-49, 203 p.

Pope, L. M., and Bevans, H. E., 1984, Relations of urban land-use
and dry-weather, storm, and snowmelt flow characteristics to stream-
water quality, Shunganunga Creek basin, Topeka, Kansas: U.S. Geological
Surve{ Open-File Report 84-750 (pending publication as a Water-Supply
Paper).
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PROJECT TITLE: Hydrologic consequences of strip mining the Mulberry coal
in Miami, Linn, and Bourbon Counties of eastern Kansas

PROJECT NUMBER: KS-099

COOPERATING AGENCY: Federal

PROJECT CHIEF: H. E. Bevans

Problem -- The thickest and most extensive remaining coal seam in
Kansas is the Mulberry coal. Approximately 260 million short tons of
Mulberry coal underlie a 300-square-mile area in Miami, Linn, and Bourbon
Counties of eastern Kansas. The great thickness of overburden, up to
100 feet, that must be removed to mine this relatively thin, less than
4 feet, coal seam makes the stripping ratio (thickness of overburden to
coal) one of the highest in the Nation. Coal-mining activities can present
both immediate and long-term hydrologic consequences. In order to protect
the hydrologic environment, State and Federal regulatory agencies and
coal-mining companies require information regarding the premining hydrol-
ogic environment and the hydrologic consequences of coal mining.

Objectives -- Assemble and interpret the available hydrologic and
related data necessary to describe the hydrologic environment. Determine
and collect additional hydrologic data needed to describe the hydrologic
environment and the consequences of coal mining. Describe the hydrologic
consequences of coal mining in the study area.

Approach -- The investigation was carried out in a sequential three-
phase approach. Phase I assembled and interpreted available hydrologic
and related data in order to describe the hydrologic environment and
determine additional hydrologic data necessary to describe and determine
the effects of coal mining on the hydrologic environment. Phase Il was
an intensive data-collection period that acquired the additional hydrologic
data. Phase III involved interpretation of hydrologic data to determine
the hydrologic consequences of coal mining in the study area.

Reports -- Kenny, J. F., Bevans, H. E., and Diaz, A. M., 1982,
Physicai and _hydrologic environments of the Mulberry Coal reserves in
eastern Kansas: U.S. Geological Survey Water-Resources Investigations
82-4074, 50 p.

Bevans, H. E., 1984, Hydrologic responses of streams to mining of

the Mulberry Coal reserves in eastern Kansas: U.S. Geological Survey
Water-Resources Investigations Report 84-4047, 30 p.
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PROJECT TITLE: Conjunctive-use models for North and South Fork Solomon
Rivers, north-central Kansas

PROJECT NUMBER: KS-100

COOPERATING AGENCY: U.S. Bureau of Reclamation

PROJECT CHIEF: J. E. Carr

Problem -- The management of surface and ground waters, which are
used for irrigation in the Solomon Basin, 1is becoming more critical.
Deficiencies in recent years of surface water for irrigation has resulted
in the increasing use of ground water to supplement the available surface
water. The conjunctive use of surface and ground waters will be required
for optimal use of the water resources of the valleys. The streams and
alluvial aquifers are in close hydraulic connection and should be studied
as a stream-aquifer system,

Objective -- The objective of the study is to evaluate various
management alternatives for the stream-aquifer systems utilizing a digital
model.

Approach -- A digital model of each stream-aquifer system was utilized.
The model was capable of “inputing" streamflow, surface-water irrigation,
pumping, and recharge on a monthly basis. Various water allocations, both
of surface and ground waters, were tested as management alternatives, and
prediction as to the response of the stream-aquifer system was made. The
model of the valley of the South Fork Solomon River was studied as phase
l. The modeling of the North Fork Solomon River was considered as phase 2
and was initiated at about the completion of phase 1.

Reports -- Burnett, R. D., 1984, Predictive simulation of alternatives
for managing the water resources of North Fork Solomon River valley between
Kirwin Dam and Waconda Lake, north-central Kansas: U.S. Geological Survey
Water-Resources Investigations Report 84-4249, 34 p.
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PROJECT TITLE: Water resources of Ford County

PROJECT NUMBER: KS-106

COOPERATING AGENCY: Southwest Kansas Groundwater Management District
No. 3

PROJECT CHIEF: J. M. Spinazola

Problem -- The rate of depletion of the water resources in Ford
County has accelerated in recent years. Increased ground-water pumpage
and coincident drought conditions have caused declines in water levels.
Water levels in the unconsolidated aquifer have declined 7 to 10 feet
since 1940. Industrial and agricultural demand for water continues to
be strong, and available data are not adequate for local water managers
to allocate the diminishing water supply in an equitable and hydrolog-
ically sound fashion.

Objectives -- (1) Update the hydrologic data base for the county,
including an estimate of water use from the unconsolidated aquifer,
(2) document the areal aquifer response to pumping stresses, and (3)
determine the availability of water, for irrigation or other uses, as
defined by the guidelines of the Southwest Kansas Groundwater Management
District No. 3.

Approach -- The hydrologic data base was updated by an inventory
of large-capacity wells in the county and by measurement of the discharge
of about 8 percent of the wells. Total ground-water withdrawal was
estimated by an evapotranspiration model, which utilized a soil-moisture
accounting procedure. The aquifer's areal response to pumping is shown
by a water-table map constructed during the pumping season. Availability
of water for large-capacity wells were determined by using the water-table
map and the 9-square-mile depletion model developed by the U.S. Geological
Survey for a previous project in west-central Kansas.

Re?orts -- Spinazola, J. M., and Dealy, M. T., 1983, Hydrology of

the Ogallala aquifer in Ford County, southwestern Kansas: U.S. Geological
Survey Water-Resources Investigations Report 83-4226, 58 p.
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PROJECT TITLE: Effects of ground-water withdrawals on water levels and
streamflow in the Arkansas River near Garden City
PROJECT NUMBER: KS-107
COOPERATING AGENCY: Division of Water Resources, Kansas State Board of
Agriculture
PROJECT CHIEF: R. J. Lindgren

Problem -- The flow of the Arkansas River at Garden City has dimin-
ished during the last decade such that the periods of no flow have in-
creased from about 10 to 90 percent. Concurrently, large-scale irriga-
tion has developed in the sandhills south of the river from the Bear
Creek fault in Kearny County to the vicinity of Garden City. Consequently,
the yields of old irrigation wells near the river nave decreased, and
‘the rate of water-level declines has accelerated. Recent requests for
appropriation of large quantities of ground water for industrial use in
this area may adversely affect senior water rights.

Objectives -- Define the hydrologic relationships among the Arkansas
River, the valley alluvial aquifer, and the underlying unconsolidated
aquifer of the Ogallala Formation; determine the changes in the relation-
ship between the ground-water system and the Arkansas River; and con-
struct, test, and apply a digital ground-water-flow model to determine
the effects of pumping ground water from the unconsolidated High Plains
(Ogallala) aquifer south of the Arkansas River on flow of the river, on
the yield of wells in the valley alluvial aquifer, and on water-level
declines north of the river.

Approach -- Principal work items in this project were to determine:
(1) the hydrologic boundaries of the stream-aquifer system, (2) the hy-
draulic characteristics of the aquifers, (3) the hydrologic stresses that
are being imposed on the system, and (4) the effects of the hydrologic
stresses on the stream-aquifer system. These data were used in a multi-
layer digital ground-water-flow model of the system to evaluate the
effects of various management alternatives on the availability of ground
water and on flow of the Arkansas River.

Reports -- Dunlap, L. E., Lindgren, R, J., and Carr, J. E., 1984,
Projected effects of ground-water withdrawals in the Arkansas River
valley, 1980-99, Hamilton and Kearny Counties, southwestern Kansas:
U.S. Geological Survey Water-Resources Investigations Report 84-4082,
168 p.
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PROJECT TITLE: Geohydrology and water quality of deep-aquifer systems,
Cretaceous and Jurassic ages, western Kansas

PROJECT NUMBER: KS-109

COOPERATING AGENCY: Kansas Department of Health and Environment

PROJECT CHIEF: Jack Kume

Problem -- The High Plains aquifer system has been stressed exten-
sively in much of western Kansas. The underlying rocks of Cretaceous
and Jurassic ages contain permeable units that have potential for use as
alternative sources of water supply. The permeable zones within these
rocks are used for disposal of brine that results from oil and gas pro-
duction. A real hazard exists for contamination of the Cretaceous-Jurassic
aquifer system if brine disposal continues without a sound hydrologic
basis.

Objectives -- Define the geohydrology of the rocks of Cretaceous and
Jurassic ages 1in detail at selected sites. Determine the vertical and
horizontal variation in chemical quality of water in the permeable zones
and determine the hydraulic-head differences between permeable zones and
across confining beds. Determine the hydraulic characteristics of prin-
cipal permeable zones and regionalize the results using available geo-
physical logs and other oil- and gas-exploration data.

Approach -- Use lithologic and geophysical logs of oil and gas test
wells to determine test-drilling sites. A test-drilling program provided
detailed geohydrologic data needed to define the hydrology of the aquifers
and the confining beds in the rocks of Cretaceous and Jurassic ages.
Arrangements were made to re-enter three plugged and abandoned o0il and gas
test wells. Special well-completion tests were used in the abandoned wells,
as applicable, to permit the independent measurements of hydraulic heads
in permeable zones, the testing of hydraulic characteristics, and the
collecting of ground-water samples.

Reports -- Kume, Jack, 1984, Geohydrology and chemical quailty of
water in Middle and Upper Jurassic and Lower Cretaceous rocks, western
Kansas: U.S. Geological Survey Water-Resources Investigations Report 84-
4045, 54 p.
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PROJECT TITLE: Geohydrology of Wellington Formation and Smoky Hill
Valley alluvium in Salina area, central Kansas

PROJECT NUMBER: KS-110

COOPERATING AGENCY: Kansas Water Office

PROJECT CHIEF: J. B. Gillespie

Problem -- Saline water is discharged from the alluvial aquifer into
the Smoky Hil1l and Solomon Rivers east of Salina. The source of the saline
water is brine from the underlying Wellington aquifer. The eastward move-
ment of brine in the Wellington aquifer is believed to be confined to a
limited cross section under the alluvium of the Smoky Hil1l Valley. A tight
confining shale layer occurs between the two aquifers northeast of Salina.
The most promising method for alleviation of saline-water contamination of
the aquifer-stream system may be the construction of a 1ine of relief wells
in the area northeast of Salina. The brine discharged from the relief
wells could possibly be injected into deep saline aquifers.

Objectives -- Define more accurately the area under which the brine is
flowing eastward in the Wellington aquifer. Determine the volume of brine
moving eastward and delineate any areas of saline-water contamination in
the alluvial aquifer in the Salina area. Determine location of relief
wells to intercept eastward-flowing brine and predict the effects of
different pumping alternatives on brine flow by using a digital model.

Approach -- Test holes were drilled on the north and south sides of
the vaiiey boundaries to determine if there is any brine flowing under-
neath the adjacent uplands. Also, additional wells were installed in
the Wellington aquifer underlying the valley alluvium. Aquifer tests were
conducted on these wells, and the brine was injected into the deep
Arbuckle aquifer. Short- and long-term aquifer tests were conducted on
both aquifers simultaneously. Observation wells were augered in the
alluvium. Water samples from both the Wellington and alluvial aquifers
were collected for chemical analysis. A quasi-three-dimensional digital
model will be constructed to predict the effects of different pumping on
brine flow.
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PROJECT TITLE: Transit losses and traveltimes for reservoir release
during drought conditions along the Neosho River from
Council Grove Lake to Iola, east-central Kansas

PROJECT NUMBER: KS-115

COOPERATING AGENCY: Kansas Water Office

PROJECT CHIEF: R. J. Hart

Problem -- The management of surface water and ground water, which are
used for water supply and irrigation in the Neosho River, is becoming more
critical. The use of water directly from the river for irrigation has in-
creased in recent years. All the water supply available from John Redmond
Reservoir, about 100 miles downstream from Council Grove, has been pur-
chased; therefore, additional water supplies are only available from
Council Grove Reservoir. Natural streamflow gains and losses in the river
must be calculated to determine the required amount of water released at
the reservoir to supply the target discharge at the point of use.

Objective -- The purpose of this study is to determine the magnitude
of natural streamflow gains and losses during drought conditions in two
reaches of the Neosho River. One reach is from the outlet of Council
Grove Reservoir to Neosho Rapids. The other reach is from the outlet of
John Redmond Reservoir to the U.S. Geological Survey streamflow gage
near Iola.

Approach -- The approach to this study entailed a data-acquisition
phase and a modeling phase. First, a data base was developed from existing
data and additional data that were collected to adequately describe the
stream-aquifer system. The modeling phase entailed selection, calibra-
tion, and verification of a stream-aquifer model. The modeling phase
also was devoted to using the calibrated model to determine streamflow
losses under varying reservoir-release conditions during drought condi-
tions.
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PROJECT TITLE: Quality of water in lead-zinc mined areas of southeast
Kansas

PROJECT NUMBER: KS-119

COOPERATING AGENCY: Kansas Department of Health and Environment

PROJECT CHIEF: T. B. Spruill

Problem -- Seepage from abandoned tailings piles and contaminated
water from underground lead-zinc mines present a continuing source of
chemical pollutants to ground and surface waters in a tri-state area
that includes southwest Missouri, northeast Oklahoma, and southeast
Cherokee County, Kansas. Determination of the characteristics and extent
of pollution in the area is necessary in order to evaluate the severity
of potential hazards to local water resources.

Objectives -- (1) Define water-quality characteristics of ground and
surface waters of the lead-zinc mined areas, (2) determine extent and type
of chemical pollution present, (3) describe the hydrology and geochemistry
of the area.

Approach -- Collect water samples from mines, wells, and surface-
water sites for chemical analysis, compile historical water-quality and
hydrologic data, and evaluate data using appropriate statistical and
geochemical analytical techniques. The extent to which the natural
hydrologic system has been affected by abandoned lead-zinc mines will be
examined.

Reports -- Spruill, T. B., 1984, Assessment of water resources in
lead-zinc mined areas in Cherokee County, Kansas, and adjacent areas:
U.S. Geological Survey Open-File Report 84-439 (pending publication as
a Water-Supply Paper), 102 p.
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PROJECT TITLE: - Hydrology of Coal Area 40, Western Interior Coal Province,
Kansas

PROJECT NUMBER: KS-121

COOPERATING AGENCY: Federal

PROJECT CHIEF: J. F. Kenny

Problem -- Continued production of coal in the Western Interior Coal
Province will require the stripping and reclamation of large land-surface
areas. In recognizing the potentially adverse effects of coal mining on
water resources, the Surface Mining Control and Reclamation Act of 1977
(Public Law 95-87) requires that comprehensive hydrologic information be
provided on the general area prior to mining., This information is needed
by surface-mine owners and operators and consulting engineers in the anal-
ysis of proposed mine sites and adjacent areas and by Federal and State
regulatory agencies in appraising the adequacy of permit applications.

Objectives -- The U.S. Geological Survey is helping to provide data
required by Public Law 95-87 through a series of reports covering the coal
provinces nationwide. This study will provide broad hydrologic and re-
lated information and assess existing hydrologic conditions for Area 40
in southeastern Kansas, southwestern Missouri, and northeastern Oklahoma.
Additional data needed to evaluate the impacts of strip mining on the
water resources of Area 40 will be indicated, and extensive references
to sources of more detailed information will be provided.

Approach -- Available data from previous and ongoing hydrologic in-
vestigations were compiled by personnel from the Kansas and Oklahoma
Districts. These data will be presented in a report consisting of a
brief text with an accompanying map, chart, graph, or other illustration
for each of a number of water-resources related topics. The summation
of the topical discussions will provide a description of the hydrology
of Area 40.

Reports -- Marcher, M. V., Kenny, J. F., and others, 1983, Hydrology
of Area 40, Western Region, Interior Coal Province, Kansas, Oklahoma,
and Missouri: U.S. Geological Survey Water-Resources Investigations
Report 83-266, (in press).
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PROJECT TITLE: Natural ground-water recharge dynamics in the Kansas
Plains

PROJECT NUMBER: KS-122

COOPERATING AGENCY: Kansas Geological Survey

PROJECT CHIEFS: Marios Sophocleous and C. A. Perry

Problem -- Recent large-scale irrigation development in Kansas and
the consequent declines in ground-water supplies focused attention on
ground-water-recharge rates. These rates are not sufficient to meet the
current demands over a long period of time. The lack of detailed informa-
tion about natural recharge aggravates the problems of planning for and
managing the ground-water resources of Kansas.

Objectives -- (1) Investigate the mechanisms of natural ground-water
recharge; (2) quantify the amount of recharge water and specify its time
distribution for two areas in Kansas, one in the "Equus beds" and the
other in the Big Bend region; (3) study and evaluate the Tatest technology
with regard to instrumentation and techniques for studying ground-water
recharge; and (4) coordinate onsite and laboratory measurements with
mathematical modeling techniques to develop improved methods of estimating
ground-water recharge.

Approach -- Two experimental sites were instrumented to provide inte-
grated and automated measurements of the subsurface flow regime on a
year-round basis. Onsite data were supplemented with laboratory deter-
minations and were used to modify numerical models and thus to better
understand and predict the recharge process.

Reports -- Sophocleus, Marios, and Perry, C. A., 1984, Experimental

studies in natural groundwater recharge dynamics--Assessment of recent
advances in instrumentation: Journal of Hydrology, v. 70, p. 369-382.
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PROJECT TITLE: Effects of irrigation return flow on the chemical quality
of water in the Smoky Hill River, Prairie Dog Creek, and
Republican River, Kansas

PROJECT NUMBER: KS-125

COOPERATING AGENCY: Kansas Department of Health and Environment

PROJECT CHIEF: T. B. Spruill

Problem -- Although ground water now provides the principal source of
irrigation water in central and western Kansas, surface-water sources may
become more important in the future because of gradual depletion of ground-
water reservoirs. Application of irrigation water in a semiarid region,
such as western Kansas, may cause changes in the local hydrologic regime,
as well as causing potentially deleterious changes in the soils and in
ground- and surface-water quality. Water draining from an irrigated
basin may be rendered unfit for other beneficial uses. There is a need to
document current conditions and possible long-term deleterious effects
of irrigation to provide information useful for management decisions
directed at minimizing these problems.

Objectives -- (1) Areally define post-irrigation season surface-
and ground-water quality characteristics within the irrigation districts
and adjacent areas in the Prairie Dog Creek and Republican River valleys.
(2) Statistically compare possible differences in surface- and ground-
water quality of areas within each irrigaton district that are minimally
irrigated, irrigated with ground water, and irrigated with surface
water. (3) Define possible seasonal changes in hydrologic conditions
and ground- and surface-water quality of areas that are minimally irri-
gated, irrigated with ground water, and irrigated with surface water.
(4) Determine possible long-term effects of ground- and surface-water
quality in the Cedar Bluff and Almena Irrigation Districts.

Approach -- Irrigation, domestic, and public-supply wells were
selected in each of the three areas for water-quality sampling., Each of
these areas contained 6 to 15 wells. Samples of well water in the Almena
and Cedar Bluffs Districts were collected during the fall 1981, and
spring, summer, and fall 1982. Samples of well water in the Bostwick
District were collected from April to November 1982. Several seepage
investigations were also conducted in each area. Data obtained from
the study will be statistically analyzed to determine significant areal,
seasonal, and temporal changes in water quality.
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PROJECT TITLE: Hydrology of the Lower Cretaceous sandstone aquifers of
southwest Kansas

PROJECT NUMBER: KS-127

COOPERATING AGENCY: Groundwater Management District No. 3

PROJECT CHIEF: K. R. Watts

Problem -- Sandstones of Early Cretaceous age form a major aquifer
system in southwest Kansas. As the heavily developed High Plains aquifer
becomes depleted, more water users will tap the resources of these deeper
aquifers. The Southwest Kansas Groundwater Management District No. 3 is
responsible for controlling development of ground-water resources in
parts of southwest Kansas, and has established criteria for well spacing
and yield appropriation of ground water. Detailed knowledge of the hy-
drology of the sandstone aquifers and possible hydraulic connections
with the High Plains aquifer and underlying aquifers is needed so that the
Management District may refine their selection criteria.

Objective -- To define the hydrologic boundaries, aquifer character-
istics and fluxes, potentiometric surfaces, water quality, and the water-
supply potential of the sandstone aquifers and their connection with the
High Plains aquifer.

Approach -- (1) Lithologic and geophysical data were used to refine
the knowledge of the geologic and hydrologic boundaries of these aquifers;

(2) aquifer characteristics, transmissivity, and storativity were
determined from pump-test data;

(3) water-level information was collected from observation wells;

(4) water use from the aquifers was estimated for major water-use
categories;

(5) an inventory of large-capacity wells completed in the Dakota
aq?ifer will be used to update the Ground-Water Site Inventory (GWSI)
files; and

(6) a three-dimensional finite-element ground-water flow model con-

sisting of up to five layers will be calibrated and used to evaluate
management strategies.
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PROJECT TITLE: Natural ground-water recharge in Harvey County, Kansas
PROJECT NUMBER: KS-128

COOPERATING AGENCY: Harvey County

PROJECT CHIEF: C. A. Perry

Problem -- The "Equus beds" aquifer supplies large quantities of
water for cities including Wichita and Newton, as well as for irrigation,
at a steadily increasing rate. To best direct development in this area,
the Harvey County Planning Office needs information on the natural re-
charge of this aquifer in areas where the lithology of the unsaturated
zone is different.

Objective -- To determine natural ground-water recharge rates in
areas of different soil types in Harvey County.

Approach -- Three sites were established in conjunction with the on-
going recharge project, KS-122. Sites were equipped with an observation
well, a neutron moisture-probe access tube, and a recording rain gage.
The data collected were used in an unsaturated-flow simulation model to
estimate the natural ground-water recharge.

Reports -- Perry, C. A., 1984, Natural ground-water-recharge data

from three selected sites in Harvey County, south-central Kansas: U.S.
Geological Survey Open-File Report 84-457, 31 p.
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PROJECT TITLE: Hydrology of Coal Area 39, Western Interior Coal Province,
Kansas

PROJECT NUMBER: KS-129

COOPERATING AGENCY: Federal

PROJECT CHIEF: H. E. Bevans

Problem -- The Kansas part of Coal Area 39 of the Western Interior
Province contains approximately 295 megatons of strippable bituminous
coal reserves. The Marais des Cygnes, Little Osage, and Marmaton Rivers
drain the area. Large stripping ratios (overburden thickness/coal thick-
ness) will require large volumes of land to be disturbed during mining
operations. Comprehensive hydrologic information is needed to help guide
mining operators, regulatory agencies, legislators, and the public in
assessing the hydrologic consequences of coal mining in this area.

Objectives -- The objectives of this investigation are to assemble
and interpret existing hydrologic and related data to: (1) Evaluate
the adequacy of the existing data, (2) define current hydrologic and
related conditions, (3) describe the hydrologic consequences of coal
mining, and (4) determine additional data and investigations needed to
assess the hydrologic impacts of coal mining.

Approach -- Historic data and data collected from ongoing hydrologic
investigations were compiled and interpreted in a report that will consist
of a series of maps, each with a brief text describing a water-resources
related topic. These maps depict hydrologic and related environments.

Reports -- Bevans, H. E., Skelton, John, Kenny, J. F., and Davis,
Jo Vo, §§EZ, Hydrology of Area 39, Western Region, Interior Coal Province,
Kansas and Missouri: U.S. Geological Survey Water-Resources Investiga-
tions Report 83-851 (in press).
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PROJECT TITLE: Estimating stream-aquifer interactions in coal areas of
eastern Kansas

PROJECT NUMBER: KS-131

COOPERATING AGENCY: Federal

PROJECT CHIEF: H. E. Bevans

Problem -~ Information about stream-aquifer interactions in coal
areas of eastern Kansas, necessary to predict and manage the effects of
strip mining, is generally unavailable because of the lack of aquifer-test
data. Previously developed quantitative analytical procedures are avail-
able that can provide alternative approaches to estimating stream-aquifer
interactions. There is a need to demonstrate the application and evaluate
the accuracy of these procedures.

Objectives -- The objectives of this investigation are to: (1) De-
monstrate the application of quantitative analytical procedures for
estimating stream-aquifer interactions, (2) evaluate the accuracy and
transferability of the procedures, and (3) develop a method for estimating
stream-aquifer interactions for ungaged streams in coal areas of eastern
Kansas.

Approach -- Available streamflow data were utilized in quantitative
analytical procedures to estimate stream-aquifer interactions in coal
areas of eastern Kansas. The estimated interactions were compared between
subareas to determine their transferability within the study area.
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PROJECT TITLE: Availability of natural and regqulated streamflows for
instream uses during historical droughts, lower Neosho
River, southeastern Kansas

PROJECT NUMBER: KS-133

COOPERATING AGENCY: Kansas Water Office

PROJECT CHIEF: R. J. Hart

Problem: The magnitude of natural streamflow and reservoir releases
needed to achieve minimum desirable flows are critical to the management
of water resources in the Neosho River basin. The volume of reservoir
storage needed for augmentation of natural flows has not been determined
for either typical or more severe conditions.

Objectives -- The objectives of this project are to quantify augmen-
tation requirements during historical drought periods lasting from 1 to
4 years. The project will also determine the magnitude of reservoir
storage necessary to maintain these flows through releases and the magni-
tude and duration of deficiencies in flow resulting from lesser amounts
of storage.

Approach -- The basic approach of this project was to compare recom-
mended 5es1rab1e flows to observed and simulated daily streamflow during
three drought periods. The analyses were done separately for both natural
flow conditions and for flow regqulated by John Redmond Reservoir. Flow
simulation was provided by a reservoir-routing model and a streamflow-
routing model.

Reports -- Hart, R. J., and Stiles, T. C., 1984, Availability of
natural and requlated streamflows for instream uses during historical
droughts, lower Neosho River, southeastern Kansas: U.S. Geological
Survey Water-Resources Investigations Report 84-4292, 42 p.
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PROJECT TITLE: Transit loss, traveltimes, and related hydraulic and hy-
drologic characteristics of selected stream-aquifer sys-
tems

PROJECT NUMBER: KS-134

COOPERATING AGENCY: Kansas Water Office

PROJECT CHIEF: P. R. Jordan

Problem -- For most stream reaches downstream from the major
water-supply reservoirs in Kansas, little is known of losses of stream-
flow to bank storage, ground water, and evapotranspiration. The compo-
nents of the natural system must be evaluated during various combinations
of natural conditions and reservoir releases in order to provide informa-
tion for the sound planning and management of water supplies.

Objectives -- (1) Define the hydraulic and hydrologic characteristics
of selected stream-aquifer systems. (2) Quantify the movement of water
between stream, aquifer, and atmosphere. (3) Evaluate the effects of
changes in natural hydrologic conditions and of specific water management
alternatives.

Approach -- Currently under study is the Cottonwood River. The
project will begin with selection of a model after examination of the
available stream-aquifer models through literature review and consultation
with knowledgeable individuals. Existing data will be assembled and
interpreted. New data will be collected where needed. The model will
be calibrated, then used to simulate a variety of conditions that might
occur naturally or be imposed.

49



PROJECT TITLE: Hydrology and water quality of Sedgwick County, Kansas
PROJECT NUMBER: KS-136

COOPERATING AGENCIES: Sedgwick County and the city of Wichita

PROJECT CHIEF: H. E. Bevans

Problem -- Increasing population in Sedgwick County, the most
populous county in Kansas, and in Wichita, its principal city, requires
careful management of county water resources to provide adequate supplies
for domestic, industrial, and irrigation use. The county and city
currently (1984) are relying on information from a 1965 geohydrologic
study to manage their water resources. Current information regarding the
availability and quality of ground- and surface-water resources is neces-
sary to determine changes since 1965 and to predict future impacts.

Objectives -- This study will be directed towards: (1) Inventorying
the current quantity and quality of surface- and ground-water resources
in Sedgwick County; (2) evaluating the water resources with respect to
supplies required for domestic, industrial, and irrigation uses; and (3)
determining trends with respect to the quantity and quality of the water
resources over the past 20 years to predict future impacts.

Approach -- A thorough review of available data and 1iterature will be
used to establish a frame of reference for determining trends in county
water resources and to determine additional data needs. Land-use and
water-use data will be compiled and analyzed to establish a representa-
tive data-collection network. Additional water data will be collected
for developing a potentiometric-surface map, describing water-quality
characteristics of ground and surface waters, constructing a solute-
transport model for determining the effects of ground-water withdrawals
on water quality in the Arkansas River alluvium south of Wichita, quanti-
fying ground- and surface-water resources available for county supplies,
and determining trends by comparisons to historical data.
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Statewide or Regional Investigations

STATEWIDE

PROJECT TITLE: Flood hydrology and hydraulics for transportation appli-
cations.

PROJECT NUMBER: KS-010

COOPERATING AGENCY: Kansas Department of Transportation

PROJECT CHIEF: R. W. Clement

Problem --There is a continuing need for adequately defined flood-
frequency characteristics for Kansas streams to assist in the efficient
design of highway-drainage structures, for flood-plain analysis, and to
evaluate flood-risk factors. Long-term records of annual peak discharges
are necessary to adequately define flood-frequency characteristics. Al-
though streamflow records have been collected on Kansas streams since
1895, they are limited primarily to those streams that drain areas larger
than 100 square miles. Very little long-term data are available for
streams draining areas of less than 100 square miles.

Objectives -- Define the flood-frequency characteristics on gaged
streams in Kansas using long-term data, both observed and synthesized,
and develop techniques to extend those characteristics to ungaged loca-
tions.

Approach -- Records of annual peak discharges for small drainage
areas are obtained from a crest-stage gage network. Selected crest-stage
gage sites are equipped to collect simultaneous records of continuous
rainfall and discharge. Long-term records of annual peak discharges are
synthesized through the use of a rainfall-runoff model and a record of
long-term rainfall. Data for large drainage areas are available from
the regular stream-gaging network. Flood-frequency relations, determined
by statistical methods, are extended to ungaged sites by using physical
and climatic factors.

Reports -- Clement, R. W., 1983, Improvement of flood-frequency esti-
mates for selected small watersheds in eastern Kansas using a rainfall-
runoff model: U.S. Geological Survey Water-Resources Investigations
Report 83-4110, 22 p.
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STATEWIDE

PROJECT TITLE: Streamflow characteristics
PROJECT NUMBER: KS-011

COOPERATING AGENCY: Kansas Water Office
PROJECT CHIEF: P. R. Jordan

Problem -- There is a need to express basic streamflow records in more
useful forms and to develop improved methods of estimating the frequency of
various types of flow in gaged and ungaged streams in Kansas.

Objectives -- Define the significant characteristics of streamflow
in Kansas; determine the interrelation between streamflow and ground-water
storage; analyze and summarize existing data in useful terms for devel-
oping optimum benefit from the available water supplies and optimum
protection from floods.

Approach -- Analyze significant streamflow characteristics and update
results of previous studies using improved methods applied to initial
data and additional data from 16 to 20 years of record, particularly the
data from small drainage basins. Where available, improved analytical
techniques will be used to determine flow probabilities.

Reports -- Jordan, P. R., 1983, Magnitude and frequency of low flows

of unregulated streams in Kansas, and estimation of flow-duration curves
for ungaged sites: Kansas Water Office Technical Report No. 17, 55 p.
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STATEWIDE

PROJECT TITLE: Evaluation of the Ground-Water-Quality Monitoring Network
PROJECT NUMBER: KS-077

COOPERATING AGENCY: Kansas Department of Health and Environment

PROJECT CHIEF: T. B. Spruill

Problem -- Data on the chemical quality of ground water is needed
from a statewide network of wells in response to State and Federal regu-
lations imposed by the Safe Drinking Water Act of 1974 (Public Law 93-523).
A continuing evaluation of the adequacy of the network is needed for
monitoring ground-water quality in the principal aquifers of the State.
These data are necessary for effective management decisions regarding
the State's water resources.

Objective -- Evaluate the chemical-quality data to determine the
adequacy of the network for describing baseline ground-water quality,
to detect poliution of the principal aquifers in the State, and to
determine the significance of the data in respect to State and Federal
water-quality standards imposed by the Safe Drinking Water Act.

Approach -~ Collect water samples for chemical analysis from a state-
wide network of about 500 wells., The wells will be sampled to provide
baseline data for determining the general chemical quality of ground water
in the principal aquifers and to provide a basis for detecting possible
long-term changes in regional ground-water quality. Interpretation of
sampled data will continue, and the adequacy of data will be reanalyzed
for detecting changes in chemical quality and in local occurrence of
pollution.

Reports -- Spruill, T. B., 1983a, Relationship of nitrate concen-
trations to distance of well screen openings below casing water levels:
American Water Resources Association, Water Resources Bulletin, v. 19,
no. 6, December 1983, p. 977-981.

1983b, Statistical summaries of selected chemical constituents
in Kansas ground-water supplies, 1976-81: U.S. Geological Survey Open-
File Report 83-263, 29 p.

1984, Use of data from regional ground-water-quality monitoring

networks: 29th Annual Midwest Groundwater Conference, Proceedings, Law-
rence, Kansas, October 1-4, 1984, p. 12.
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STATEWIDE

PROJECT TITLE: Potential for liquid-waste injection into the Arbuckle
Group

PROJECT NUMBER: KS-078

COOPERATING AGENCY: Kansas Geological Survey

PROJECT CHIEF: J. E. Carr

Problem -- Rocks of the Arbuckle Group, which underlie nearly all of
Kansas, are important oil reservoirs in much of the State and are an
important freshwater aquifer in the southeastern part. The rocks also are
a primary horizon for waste disposal, particularly oilfield brine. Little
is known about the regional geohydrology and the potential effects of con-
tamination to freshwater aquifers.

Objectives -- Determine the regional geohydrology of the Arbuckle
Group from available data and further define the Arbuckle Group by making
a preliminary assessment of the potential for waste injection to the
aquifer. Determine the hydraulic characteristics and potential for
liquid-waste injection in selected areas.

Approach -- Data were compiled to determine the areal extent and
thickness of aquifers, the areal changes in hydraulic characteristics and
chemical characteristics of the water, and the configuration of the poten-
tiometric surface of saline water in the Arbuckie and other aquifers. Test
wells were installed at selected sites to determine aquifer properties
and chemical quality. Modeling techniques will be used to evaluate the
potential for future injection and storage of 1iquid wastes and to assess
the effects of waste injection on freshwater aquifers.

Reﬁorts -- Gogel, Tony, 1981, Preliminary data from Arbuckle test

wells, Miami, Douglas, Saline, and Labette Counties, Kansas: U.S.
Geological Survey Open-File Report 81-1112, 156 p.
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PROJECT TITLE: Techniques for estimating ground-water withdrawals in
western Kansas

PROJECT NUMBER: KS-090

COOPERATING AGENCY: Kansas Water Office

PROJECT CHIEF: C. H. Baker, Jr.

Problem -- One of the principal unknown factors in quantitative
ground-water hydrology and management of ground-water resources is the
quantity of water withdrawn for irrigation use. The measurement of
ground-water pumpage by installation of totalizing flow meters is pos-
sible but very expensive.

Objectives -- Investigate methods, other than metering of wells, for
determining the withdrawal of ground water from irrigation wells in Kansas
with an acceptable degree of accuracy and test such methods by application
to a large irrigated area.

Aggroach -~ The project was divided into two parts: Part 1 was to
list, describe, and evaluate different methods of obtaining discharges at
a well site and for an area; Part 2 was to field test any suitable
method(s) evaluated in Part 1 on a large irrigated area, such as a ground-
water management district.

Reports -- Baker, C. H., Jr., 1983, Evaluation of techniques for

estimating ground-water withdrawals for irrigation in western Kansas:
Kansas Water Office Bulletin 26, 14 p.
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PROJECT TITLE: Aquifer-test evaluation
PROJECT NUMBER: KS-093

COOPERATING AGENCY: Kansas Geological Survey
PROJECT CHIEF: J. B. Gillespie

Problem -- Presently ongoing aquifer appraisal projects in eastern
Kansas require accurate determination of aquifer charateristics. The
files of the U.S. Geological Survey, Kansas Geological Survey, and Divi-
sion of Water Resources o<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>