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plant tests were conducted on about 80 large-capacity wells. This
work was conducted by Kansas State University’s Agricultural
Extension Service. Results were analyzed, and a report was
prepared by the Kansas Geological Survey.

In FY90, data retrievals from the U.S. Geological Survey’s Ground-
Water Site Inventory (GWSI) data base were made for the Dakota
aquifer area of Kansas and for the two southeastern counties of
Colorado. In Kansas, data from 80 sites with multiple-
measurement water levels were retrieved; 1,017 sites had single
(inventory) measurements, and 182 sites had no measurements. In
the southeast Colorado counties, there were 101 multiple-
measurement sites, 197 single-measurement sites, and 13 no-
measurement sites. Driller’s logs were obtained from the Colorado
State Engineer’s office. Bedrock water levels were plotted on a base
map of the study area, and water-quality data were compiled for
adjacent counties in Colorado and Nebraska. Water levels
measured by cooperating agencies in spring 1990 at about 98 sites
in Prowers and Baca Counties, Colorado, were included as part of
a mass measurement of water levels in aquifers in Lower
Cretaceous rocks throughout Kansas and southeastern Colorado.

In FY91, additional GWSI retrievals were completed and
transferred on magnetic tape to the Kansas Geological Survey.
Contract specifications were written for drilling sites in Finney and
Stanton Counties for aquifer tests. Discussions and plans for
digital modeling of the aquifer were held with the Kansas
Geological Survey. Special water-quality samples for selected
radiochemical constituents were collected.

Reports Macfarlane, P.A., Whittemore, D.O., Butler, J.J., Jr., Wade, Alan,
Coleman, J., Townsend, M.A., Meehan, T.J., Doveton, J.H.,
Bohling, G.C., Macpherson, G.L., and Hamilton, V.J., 1991,
The FY90 annual report of the Dakota aquifer program--
Executive summary: Kansas Geological Survey Open-File
Report 91-1, 9 p.

Macfarlane, P.A., Whittemore, D.O., Townsend, M.A., Butler, J.J.,
dJr., Doveton, J.H., Hamilton, V.J., Coleman, J., Chu, T.M.,
Wade, Alan, and Macpherson, G.L., 1991, The Dakota
aquifer program--Annual report, FY90: Kansas Geological
Survey Open-File Report 91-1, 42 p.

Macfarlane, P.A., Whittemore, D.O., Townsend, M.A., Doveton,
J.H.,, Hamilton, V.J., Coyle, W.G.,, III, Wade, A,
Macpherson, G.L., and Black, R.D., 1989, The Dakota
aquifer program--Annual report, FY89: Kansas Geological
Survey Open-File Report 90-27 and 90-27a (report map
plates), 301 p.
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Macfarlane, P.A., Wade, Alan, Doveton, J.H., and Hamilton, V.J.,
1991, Revised stratigraphic interpretation and
implications for pre-Graneros paleogeography from test-
hole drilling in central Kansas: Kansas Geological Survey
Open-File Report 91-1A, 73 p.

Wade, Alan, 1991, Determination of aquifer properties of the
Dakota aquifer in Washington County, Kansas, from a
pumping test: Kansas Geological Survey Open-File Report
91-1E, 62 p.
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PROJECT TITLE: Water
resources of northeast
Kansas

PROJECT NUMBER:
KS-165 and KS-167

COOPERATING AGENCY:
U.S. Bureau of Indian Affairs
and Iowa Tribe of Kansas
and Nebraska, Kickapoo
Tribe of Kansas, Prairie
Band of Potawatomie, and
Sac and Fox Tribe of
Missouri

PROJECT CHIEF:
T.J. Trombley

KS165 &
167

L] T

Problem--Water-related data for the Kickapoo, Potawatomie, Iowa,
and Sac and Fox Indian tribes in northeast Kansas are needed for
water-resources management. An assessment of water resources
would include descriptions of surface and ground water;
summaries of existing information on quantity, quality, and use of
the water; and collection of additional information as needed to
supplement existing data. This information will be useful to the
tribal councils, the U.S. Bureau of Indian Affairs, and other State
and Federal agencies.

Obijectives--The objectives of the projects are to: (1) compile and
evaluate existing information on the extent of water resources; (2)
identify deficiencies in data on surface- and ground-water
resources and water use; and (3) acquire additional data needed to
describe the predevelopment water resources of these areas and to
define current water uses and availability.

Approach--Water-resources-related information will be mapped,
and available water data within the study area will be retrieved
using automated data-aquisition and processing system (ADAPS)
programs. Current and historic data on streamflows, well
measurements, and water quality will be evaluated for consistency
of coverage and data needs. Additional data will be collected by the
U.S. Geological Survey to supplement data on surface water,
ground water, water quality, and water use. The water resources
will be appraised for availability, suitability, and dependability.

Significant milestones--Water-quality data (92 constituents) have
been compiled from 116 stream sites with 6,802 analyses available
and 1,831 wells with 1,831 available analyses. The data are being
analyzed for areal and temporal trends. The site locations for wells
in the study area have been updated using a computer program
that computes latitude and longitude from land-net locations. A
report has been approved as a study description, and a data report
listing available water-resources data is being compiled.
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Problem--Water in the Arkansas River has dissolved-solids
concentrations that are large in comparison to the ground water in
the adjacent Equus beds aquifer. The Equus beds aquifer is an
important source of water for municipal, industrial, and irrigation
usage. Continuing development of the Equus beds aquifer near the
Arkansas River could have a detrimental effect on the quality of
water in the aquifer if lowered ground-water levels cause river
water to seep into the aquifer. In addition, withdrawals of large
quantities of ground water from the aquifer could reduce flows in
the river below acceptable levels.

Objectives--The objectives of this study are to: (1) define the flow
system between the Arkansas River and the adjacent Equus beds
aquifer and (2) define the water-quality profile between the
Arkansas River and the adjacent Equus beds aquifer in the reach
from Hutchinson to Wichita, Kansas.

Approach--An interpretation of the stream-aquifer relation will be
made based on results of past studies and the analysis of data
collected during this study. A series of nested wells will be drilled
in cross sections across and parallel to the Arkansas River to
develop hydrogeologic and water-quality profiles across and along
the river. A ground-water flow model will be developed to simulate
the stream-aquifer relation. If the modeling successfully
represents the stream-aquifer interaction, the model would be used
to project the effects that various stresses on the system could have
on the stream-aquifer system. In addition, a particle-tracking
program could be used to simulate the flow path of chloride
between the stream and aquifer.

Significant milestones--Nested monitoring wells have been
installed at 49 sites along the Arkansas River. Water samples from
the wells have been analyzed for common inorganic ions and
metals. Water levels in these wells are being measured on a
monthly or quarterly basis. Digital water-level recorders have been
installed on wells near the river. A computer model of ground-
water flow has been developed as well as a computer program to
simulate movement of chloride mass through the Equus beds
aquifer using particle-tracking results.

PROJECT TITLE: Effects of
the Arkansas River on the
Equus beds aquifer adjacent
to the Arkansas River
between Hutchinson and
Wichita in south-central
Kansas

PROJECT NUMBER: KS-169

COOPERATING AGENCY:
Kansas Water Office

PROJECT CHIEF:
N.C. Myers
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PROJECT TITLE: Central
Nebraska river basins water-
quality assessment

PROJECT NUMBER: KS-171

COOPERATING AGENCY:
Federal

PROJECT CHIEF:
T.L. Huntzinger

Problem--The Central Nebraska Basins, which include the Platte
and Loup River systems, is a significant resource to the State and
to users downstream who are affected by it. Hydrologically, the
area is an integrated stream and water-table aquifer system with
reservoir control and pumpage for irrigation and public-water
supplies. Economically, the area is primarily agricultural and,
therefore, has the potential for depletion of ground-water supplies
and contamination from agricultural chemicals. Current
information indicates large nitrate and pesticide concentrations in
the water. The Platte River is located within the Central Flyway of
migratory birds and is a major stopover for waterfowl, including
endangered species, such as the whooping crane. There is concern
that decreased streamflow and deteriorating water quality will
have a negative affect on this wildlife resource.

Objectives--The objectives of the project are to access the water-
quality conditions in the lower Platte River basin. Maximum use of
existing data will: (1) provide a description of current water-quality
conditions and trends in water quality, including sources of
contamination, and (2) conceptually describe apparent relations
between water-quality conditions and natural and human factors.
Additional analyses and data will: (1) verify the description of
water-quality conditions, (2) define long-term trends in water
quality, (3) reduce the uncertainty of the described water-quality
conditions, (4) increase knowledge of the important water-quality
issues in the basin, and (5) improve the understanding of the
relations between causative factors and water quality.

Approach--The water-quality assessment of the lower Platte River
basin will include four distinct components that relate to a
quantitative description of the water-quality conditions and
characteristics of the basin: (1) A thorough compilation, analysis,
and interpretation of existing hydrologic data will be performed; (2)
the analysis will provide the basis for developing the strategy for
obtaining specific additional hydrologic data that will be used to
define areal and temporal distribution of water quality; (3)
ancillary information will be obtained that will provide the most
reliable information about current water-quality conditions and
trends and their relationship to human and natural factors; and (4)
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hydrologic processes may be investigated in more detail in smaller
areas on river reaches that relate to the solution of eritical water-
quality problems in the river basin based on analyses of available
data or collection of new data.

Significant milestones--Staffing for the project was completed as
planned for fiscal year 1991. All major hydrologic data sets were
obtained. Plans for the summary of available data are underway.
An extensive list of publications was compiled for the Platte River
basin. The first draft of the work plan was completed.

Huntzinger, T.L., 1991, National water-quality assessment
program--The Central Nebraska Basins: U.S. Geological
Survey Open-File Report 91-97, 2 p. (Water Fact Sheet)
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PROJECT TITLE: Organic
geochemistry of natural and
polluted water--Nonpoint-
source contamination

PROJECT NUMBER: KS-156

COOPERATING AGENCY:
U.S. Agricultural Research
Service

PROJECT CHIEF:
EM. Thurman

Research
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Prgblem--The midcontinent area of the United States, especially
Kansas, Nebraska, and Iowa, uses many herbicides to control
weeds that affect corn, sorghum, and soybean production. The
result is that large quantities of herbicides (2 to 5 pounds per acre)
are used annually in these States. Numerous reports indicate the
contamination of rivers, reservoirs, and ground water by
herbicides. To assess the effect of nonpoint-source pollution on
surface and ground water and to develop management strategies,
the compounds that cause nonpoint-source contamination need to
be determined and linked to both geochemical and hydrologic
processes.

Objectives--The objectives of this research are to: (1) investigate
the amount, distribution, geochemistry, and transport of nonpoint-
source pollutants (herbicides, degradation products, adjuvants,
and fertilizers) at field scales in the midcontinent, where problems
are most acute, and to tie research with modeling efforts of other
agencies, using computer models such as GLEAMS and PRZM; and
(2) identify “fingerprint” compounds that indicate agricultural and
urban sources of nonpoint-source pollution and to link this
research with hydrologic information and management models of
nonpoint-source pollution, such as large-scale (regional) data
bases, which then could be used to formulate strategies for the
abatement of nonpoint-source pollution.

Approach--The approach consists of three parts that will be
implemented in the midwestern United States:

1. Herbicide runoff in streams will be collected at 150
sites for three time periods to measure large-scale
variation.

2. Herbicides in storm runoff will be determined using
immunoassay and gas chromatography/mass
spectrometry. Research will include recording of storm
runoff, measurement of degradation products in storm
runoff, and model simulation of storm runoff.
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3. Chemical modeling of nonpoint-source contamination
will be accomplished by combining knowledge of the
chemistry of nonpoint-source pollutants with the large
data base on the distribution of herbicides and related
chemicals (nitrogen) available from the U.S. Geological
Survey.

Significant milestones--Atrazine and alachlor are major herbicides
in surface and ground water of the Midwest. Concentrations are
less than 1.0 microgram per liter in the spring before application to
fields and increase to 10 to 50 micrograms per liter after
application. These values exceed State and Federal drinking-water
regulations and pose health hazards and water-quality problems to
many townships in the Midwest. A survey of herbicides in
rainwater of the midcontinent United States has begun. Work
continues on reports and journal articles.

Brown, D.E., Meyer, M.T., Pomes, M.L., Thurman, EM., and
Goolsby, D.A., 1990, Temporal variations of triazine and
chloro-acetanilide herbicide concentrations in selected
streams in the Midwestern United States, in Abstracts for
the AGU Fall Meeting, December 3-7, 1990, San
Franscisco, Calif.: EOS, Transactions of the American
Geophysical Union, v. 71, no. 43, October 23, 1990, p. 1331.

Goolsby, D.A., and Thurman, E.M., 1990a, Pesticides in streams of
the upper midwestern United States (abstract):
Proceedings of 7th Annual Water and the Future of Kansas
Conference, Manhattan, Kansas, March 7-8, 1990, p. 27-
28.

___1990b, Pesticides in streams of the upper midwestern United
States, in Ertel, Madge,compiler, Information exchange on
models and data needs relating to the impactof agricultural
practices on water quality--Workshop proceedings: U.S.
Geological Survey, Agricultural Research Service, and Soil
Conservation Service, February 5-8, 1990, Reston,
Virginia, p. 89-90.

Goolsby, D.A., Thurman, E.M., Clark, M.L., and Pomes, M.L.,
1990, Immunoassay as a screening tool for triazine
herbicides in streams--Comparison  with  gas
chromatographic-mass  spectrometric = methods, in
Vanderlaan, Martin, Stanker, L.H., Watkins, B.E., and
Roberts, D.W., eds., Immunoassays for trace chemical
analysis--Monitoring toxic chemicals in humans, food, and
the environment: American Chemical Society Symposium
Series 451, Chapter 8, p. 86-99.

Goolsby, D.A., Thurman, E.M., and Kolpin, D.W,, 1991, Herbicides
in streams--Midwestern United States: Irrigation and
Drainage, Proceedings of 1991 National Conference,
American Society of Civil Engineers, July 22-26, 1991,
Honolulu, Hawaii, p. 17-23.

Reports
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Meyer, Michael, Thurman, E.M., and Bannister, Robert, 1989,
Concentrating suspended sediment for organic analysis, in
Pederson, G.L., and Smith, M.M., compilers, U.S.
Geological Survey, Second National Symposium on Water
Quality--Abstracts of the technical sessions, Orlando,
Florida, November 12-17, 1989: U.S. Geological Survey
Open-File Report 89-409, p. 61.

Mills, M.S., Thurman, E.M,, and Patel, Ragina, 1991, Isolation of
polar metabolites of atrazine by mixed-mode adsorption:
Abstracts of papers presented at 1991 Pittsburgh
Conference and Exposition on Analytical Chemistry and
Applied Spectometry, Chicago, Illinois, March 3-8, 1991, p.
982.

Mills, M.S., Thurman, E.M., and Wing, R.E., 1990, Dissipation of
starch-encapsulated herbicides--A field comparison with
powdered herbicides, in Abstracts for the AGU Fall
Meeting, December 3-7, 1990, San Francisco, Calif.: EOS,
Transactions of the American Geophysical Union, v. 71, no.
43, October 23, 1990, p. 1331-1332.

Mills, M.S., Thurman, E.M., Wing, R.E., and Barnes, P.L., 1991,
Dissipation of starch-encapsulated herbicides--A field
comparison with powdered herbicides, in Mallard, G.E.,
and Aronson, D.A., compilers, Abstracts of the technical
meeting, U.S. Geological Survey Toxic Substances
Hydrology Program, Monterey, Calif., March 11-15, 1991:
U.S. Geological Survey Open-File Report 91-88, p. 13.

Pomes, M.L., and Thurman, E.M., 1990, Comparison of microtitre
plate immunoassay (ELISA) and GC/MS for herbicides in
stormflow samples, in Abstracts of AGU Fall Meeting,
December 3-7, 1990, San Francisco, Calif.: EOS,
Transactions of the American Geophysical Union, v. 71, no.
43, October 23, 1990, p. 1331.

__1991, Comparison of microtrite-plate immunoassay (ELISA) and
GC/MS for analysis of herbicides in storm-runoff samples
(abstract): Proceedings of 8th Annual Water and the
Future of Kansas--Water in Conflict, March 4-5, 1991,
Manhattan, Kans., p. 43.

Pomes, M.L., Thurman, E.M., and Goolsby, D.A., 1991,
Comparison of  microtrite-plate, enzyme-linked
immunosorbent assay (ELISA) and gas chromatography/
mass spectrometry (GC/MS) for analysis of herbicides in
storm-runoff samples, in Mallard, G.E., and Aronson, D.A.,
compilers, Abstracts of the technical meeting, U.S.
Geological Survey Toxic Substances Hydrology Program,
Monterey, Calif.,, March 11-15, 1991: U.S. Geological
Survey Open-File Report 91-88, p. 108.
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Thurman, E.M., Goolsby, D.A., Meyer, M.T., and Kolpin, D.W.,
1991, Herbicides in surface waters of the midwestern
United States--The effect of spring flush: Environmental
Science and Technology, October 1991, p. 1794-1796.

Thurman, E.M., Meyer, Michael, and Adams, C.D., 1991, Analysis
of atrazine metabolites by enzyme-linked immunosorbent
assay and gas chromatography/mass spectrometry, in
Mallard, G.E., and Aronson, D.A., compilers, Abstracts of
the technical meeting, U.S. Geological Survey Toxic
Substances Hydrology Program, Monterey, Calif.,, March
11-15, 1991: U.S. Geological Survey Open-File Report 91-
88, p. 107.

Thurman, E.M., Meyer, M.T., Pomes, M.L., Mills, M.S., and Brown,
D.E.,, 1990, Enzyme-linked immunosorbent assay
compared with gas chromatography/mass spectrometry for
the determination of triazine herbicides in water, in
Abstracts of the AGU Fall Meeting, December 3-7, 1990,
San Francisco, Calif.: EOS, Transactions of the American
Geophysical Union, v. 71, no. 43, p. 1330.

Thurman, E.M., Meyer, Michael, Pomes, Michael, Perry, C.A., and
Schwab, A.P., 1990, Enzyme-linked immunosorbent assay
compared with gas chromatography/mass spectrometry for
the determination of triazine herbicides in water:
Analytical Chemistry, v. 62, no. 18, September 15, 1990, p.
2043-2048.
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PROJECT TITLE: Chemical
and microbial degradation
rates of atrazine in ground-
water systems

PROJECT NUMBER: KS-157

COOPERATING AGENCY:
Kansas State University

PROJECT CHIEF: C.A. Perry

KS157

Problem--Little is known about atrazine degradation rates or
degradation pathways (chemical, microbiological, or both) in
ground water. This information is essential to understanding the
transport, persistence, and long-term effects of atrazine in ground-
water systems. Also, an understanding of the physical, chemical,
and microbial factors that affect the degradation of atrazine in the
unsaturated zone and their relation to each other are important in
protecting midcontinent environments.

Objectives--The overall objective of this research is to define the
persistence and long-term effects of atrazine in ground-water
systems and overlying soils typical of midcontinent environments.
Specific objectives are to: (1) determine the degradation rates in
ground-water systems, (2) determine the principal degradation
pathways (chemical or microbiological), (3) determine, to the extent
possible, the principal degradation products of atrazine in ground
water, and (4) conduct a parallel study of atrazine in unsaturated
soil environments.

Approach--Define a representative shallow aquifer and overlying
soil properties, including ranges of temperature, moisture content
(soil), pH, organic-matter content, soil texture, oxide
concentrations, minerology, and fertility. Determine hypothetical
ranges of properties for the midcontinent United States. Complete
literature review of degradation rates and pathways and compare
these with laboratory experiments involving saturated and
unsaturated aquifer material and soils. Emphasis will be placed on
the effect of microbes on degradation.

Significant milestones--Column studies were performed with
aquifer material and native ground water spiked with atrazine and
alachlor under various conditions. Two master’s theses have been
written at Kansas State University (Manhattan) on the basis of
these experiments, and a journal article was published in the
“Journal of Environmental Quality.” Project is complete.
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Adams, C.0., and Thurman, E.M., 1991, Formation and transport
of deethylatrazine in the soil and vadose zone: Journal of
Environmental Quality, v. 20, no. 3, p. 540-547.

Siegele, S.M., 1991, Validating models for atrazine movement

through the soil root zone:

University, master’s thesis, 132 p.

Manhattan, Kansas State

Splichal, P.A,, 1991, Atrazine and alachlor degradation under
simulated aquifer conditions: Manhattan, Kansas State
University, master’s thesis, 143 p.
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PROJECT TITLE: Data
analysis by expert system

PROJECT NUMBER: KS-158

COOPERATING AGENCY:
Federal

PROJECT CHIEF:
EM. Thurman

m

KS158

Problem--Large data bases of both chemical determinations and
hydrologic measurements exist in each U.S. Geological Survey
office. These data bases are used in studies of water quality, but
their use requires time-intensive efforts. The graphical plotting of
both chemical and hydrologic data takes considerable time and
effort. Yet graphical analysis of data is a powerful tool in
understanding scientific processes at work.

The problem is to decrease the time needed for graphical and some
statistical analyses of the water-quality and hydrologic data
available from project studies as well as from data-base
information presently available. Furthermore, expert advise on
water quality takes time to implement for large sets of data.

Obijectives--The objective of this research is to develop an expert
system on a desktop workstation that is an intelligent data
analyzer (IDA). The IDA will rapidly analyze chemical and
hydrologic data from its data base using the color graphics of the
workstation to enhance relations among variables (for example,
water quality, hydrology, and mass transport). Some limited
expert-system advice will be given on water quality by the IDA.

Approach--The approach consists of three parts:

1. Develop the prototype IDA on a Sun color workstation
using the chemical and hydrologic data from the study
of the Cedar River in Iowa. :

2. The prototype will be coded and implemented to do
histograms, bar charts, and scatter diagrams of the
water-quality data in a series of stacked windows. This
will allow the user to view an entire data set
graphically in approximately 1 hour (normally a 1-
week job). Hydrographs and mass-transport
calculations also will be done on the IDA,

3. Test prototype and complete project report.
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Significant milestones--Software to analyze chemical data from
rivers has been developed for use on SUN workstations. The
software is currently available on the Cedar River data set.

Thurman, E.M., Squillace, PdJ., Strzepek, KM., and Garcia, L., Reports
1988, Intelligent data analyzer--Herbicide transport in the
Cedar River, Iowa, in Preprints of papers presented at the
196th ACS National Meeting: American Chemical Society,
Los Angeles, Calif., September 25-30, 1988, v. 28, no. 2, p.
13-15.
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PROJECT TITLE: Effects of
soil and crop management
on atrazine movement in soil
water

PROJECT NUMBER: KS-159

COOPERATING AGENCY:
Kansas State University

PROJECT CHIEF:
C.A. Perry
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Problem--Atrazine has been detected in both ground and surface
water in Kansas. The source of this contamination is
predominantly the agricultural regions devoted to production of
corn, sorghum, or wheat. Information is needed at the initiation
point concerning the initial transport of the herbicide into the
surface-drainage pattern or into the ground-water system. The
effects of soil-particle size, field slope, and tillage techniques need
to be studied.

Objectives--Measure the flux of atrazine and the degradation
product, hydroxy-atrazine, through the unsaturated zone to the
water table and determine the relation of this flux to tillage
practice, land slope, soil texture, and time. Apply the U.S.
Department of Agriculture’s computer model GLEAMS to the
experimental plots for verification. Information from the plots will
be used to broaden the scope of the model for application to
watersheds on the scale of acres to square miles.

Approach--Field experiments will be conducted at the Kansas
River Valley Experimental Farm near Topeka. Plots of corn about
50 by 100 feet in size will be used for the experiments. Field plots
will include eight combinations of the following factors: (1) land
slope, 0 and 0.2 percent,; (2) soil texture, clay and silt loam; and (3)
tillage, clean and residue conservation. Soil water will be sampled
using a suction lysimeter. For each plot, soil water will be sampled
at depths of 2, 3, 4, 6, 12, and 15 feet, and at the water table.

Soil-water samples will be analyzed for atrazine before application
of the herbicide to determine background concentrations. Two sets
of samples will be collected the first month and one set each for the
next 3 months after application. A potassium chloride tracer will be
used to follow the movement of the atrazine. An irrigation system
designed specifically for controlled plot experiments will apply
water to the plots. Runoff water will be sampled for sediment and
atrazine.

Significant milestones--Data were gathered in the experimental
sampler for five events during the 1989 season. Concentrations of
herbicides were very similar to those obtained in the 1988 season.
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One master’s thesis at Kansas State University (Manhattan) and
two journal articles have been written on the basis of data gathered
from this experiment. One journal article has been approved for
publication in “Analytical Chemistry,” and one article is in review.
The project is complete.

Barnes, Philip, and Perry, C.A., 1990, Herbicide transport in runoff
from agricultural fields in Kansas: Proceedings of the 7th
Annual Water and the Future of Kansas Conference,
Manhattan, Kansas, March 7-8, 1990, p. 23-24.

Ingle, P.B., 1991, Herbicide runoff as affected by tillage practice
and soil type: Manhattan, Kansas State University,
master’s thesis, 61 p.

Perry, C.A.,, and Barnes, P.L., 1990, A comparison of
concentrations and mass of herbicides in runoff from test
plots using conventional and minimum-tillage practices,
Kansas River valley, in Abstracts of AGU Fall Meeting,
December 3-7, 1990, San Francisco, Calif.. EOS,
Transactions of the American Geophysical Union, v. 71, no.
43, October 23, 1990, p. 1331.

Perry, C.A., and Thurman, E.M., 1989, Experimental surface-
water sampling device for agricultural field-runoff
investigations, in Pederson, G.L., and Smith, M.M.,
compilers, U.S. Geological Survey Second National
Symposium on Water--Quality Abstracts of the technical
sessions, Orlando, Florida, November 12-17, 1989: U.S.
Geological Survey Open-File Report 89-409, p. 72.
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PROJECT TITLE:
Evaluating field-scale
pesticide movement in
surface and ground water

PROJECT NUMBER:
KS-15901

COOPERATING AGENCY:
Kansas State University

PROJECT CHIEF: L.M. Pope
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Problem--Nonpoint-source contamination of surface and ground
water from agricultural land in the midwest United States has
emerged as a National issue. In the lower Kansas River basin,
surface water frequently has contained concentrations of soluble
herbicides, such as atrazine, in excess of the Maximum
Contaminant Level established by the U.S. Environmental
Protection Agency. Data collected at sites that drain land
principally in row crop indicate that atrazine concentrations in
water resulting from surface runoff often exceed 10 pg/L
(micrograms per liter) during the 2 months following application.
Additionally, concentrations of atrazine in base flow,
predominately ground water, are largest in areas of greatest
application. The purpose of this study is to determine the potential
to mitigate or aggravate the transport of pesticides into surface and
ground water by commonly used agricultural and land-
management practices. Unless research can find a scientific
solution to the safe and effective use of pesticides, such as atrazine,
it could be banned from agricultural use. The economic effect of an
atrazine ban on growers would be significant because its nearest
competitor cost almost twice as much.

Obijectives--The objectives of this study are to: (1) Measure
pesticide and specific metabolites and suspended-sediment
concentrations in surface runoff between a clean-tilled,
nonterraced cornfield and a terraced cornfield, both of which are
planted up-and-down the slope; (2) compare the amount of atrazine
in surface runoff to the amount that has been applied on both the
terraced and nonterraced fields; and (3) evaluate the difference in
infiltration volume and soil water quality between the terraced and
nonterraced fields.

Approach--Surface-water flows from each field are measured with
commercially available Parshall-type flumes. Approach hydraulic
head is measured by pneumatic-bubble orifices continuously
monitored by a multichannel data-acquisition system and recorded
on solid-state storage modules. Samples of surface-water runoff are
collected automatically throughout the duration of storms by
refrigerated samplers with a 24-discrete-sample capacity. Discrete
samples from each storm will be composited into a one storm-event
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sample. For the first few storms after pesticide application,
discrete samples also will be analyzed. The U.S. Geological Survey
research laboratory in Lawrence, Kans., will analyze the samples
for concentrations of dissolved and suspended atrazine and
alachlor, two dealkylated degradation products of atrazine, and a
principal degradation product of alachlor. To determine soil water
quality, a nest of suction lysimeters were installed just upfield of
each terrace and in the nonterraced field. Each nest contains three
lysimeters set a 2, 4, and 6 feet below the land surface.

Significant milestones--During FY91, all flumes, samplers, and
instruments were installed. Samples of runoff were collected for
each storm beginning immediately after pesticide application. This
is a multiyear project. Subsequent years will evaluate different
agricultural practices.
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PROJECT TITLE: Flux of
dissolved organic carbon in
ground water of the Kings
Creek watershed (Konza
Prairie)

PROJECT NUMBER: KS-161

COOPERATING AGENCY:
Kansas State University

PROJECT CHIEF:
E.M. Thurman
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Problem--The flux of dissolved organic carbon in a prairie
ecosystem is a function of the primary production of prairie
grasses, such as Big Bluestem (Andropogon gerardi), of the
conversion of this biomass to soil organic matter, and of its
transport through the unsaturated zone, ground water, and
streams. The flux of dissolved nutrients, such as dissolved organic
carbon, has received considerable attention and study in forested
streams, but much less is known of the nature, movement, and fate
of dissolved organic carbon in prairie streams. This study proposes
to follow the movement of dissolved organic carbon through soil
profiles, soil water, the unsaturated zone, ground water, and
streams of a prairie region in order to understand the organic
geochemistry of carbon flux in prairie hydrologic systems.

Objectives -- The objectives of this project are to:

1. Determine the ground-water flow through the riparian
zone of the Kings Creek watershed in order to estimate
the flow of dissolved organic carbon transported by
ground water from the watershed. Kings Creek is
instrumented for measurement of surface water, and
only the ground-water component islacking.

2. Measure the amount (concentration and flux) of
dissolved organic carbon moving through soils of the
Konza Prairie.

3. Measure the volume of ground water transported
annually in the saturated flow in the riparian zone of
the stream and the amount (mass) of dissolved organic
carbon also transported.

Approach--To measure the amount of dissolved-organic-carbon flux
through soil, a part of the Kings Creek watershed will be
instrumented with lysimeters and ground-water observation wells,
as well as stream gaging of South Branch Kings Creek. The amount
of ground-water flux will be estimated on the basis of
measurements of recharge and water budgets. The purpose of this
part of the study is to characterize the hydrologic regime with
estimates of water flow, both direction and quantity. Secondly, in
order to calculate the amount of dissolved-organic-carbon flux in
soil water, stream water, and ground water, dissolved organic
carbon will be measured in each of these three environments and
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combined with estimates of flow for flux calculations. Standard
methods of dissolved-organic-carbon determinations will be used.
Finally, a simple conceptual model of dissolved-organic-carbon flux
will be constructed from the study of the hydrologic-geochemical
system.

Significant milestones--Twenty ground-water wells and 60 soil
lysimeters were installed at the Konza Prairie to study natural
organic compounds in ground water. The dissolved-organic-carbon
concentrations have been measured and tabulated for all sites. Soil
water contains considerably larger dissolved-organic-carbon
concentrations than ground water. During FY91, fire damaged all
lysimeters. Lysimeters are being repaired or replaced for further
isolation and characterization of humic substances. Project is
complete except report.
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PROJECT TITLE: Origin and
chemistry of natural
surfactants in streams

PROJECT NUMBER: KS-168

COOPERATING AGENCY:
Federal

PROJECT CHIEF:
EM. Thurman
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Problem--The problem is to understand the chemical nature of
natural foams (surfactants) on streams and rivers and to
demonstrate with chemical analysis that synthetic detergents are
significantly different in chemical structure than natural foams.

Objectives--The objectives of the research are to: (1) develop a
simple sampling scheme for natural foam in streams, (2)
characterize the natural foams from a mountain stream and an
algae pond with chemical analysis, and (3) show that natural foam
is chemically different than synthetic foam.

Approach --The approach to the problem involves: (1) sampling of
foam from two sources--a mountain stream and an algae pond; (2)
separation of foam with Ron Miles apparatus; (3) collapse of the
foam and chemical analysis for percent carbon, carbohydrate
content, and humic content; and (4) performance of fast-atom
bombardment/mass spectrometry on synthetic components.

Significant milestones--Surfactant samples have been collected
from two sites. They are a surfactant sample from Como Creek, a
mountain stream in Colorado, and an algae-derived foam from a
sample from Clinton Lake in Kansas. Characterization of
surfactants in the two samples is complete, and a master’s thesis
and journal article are being written on the results. Project
complete except for reports.
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Problem--To correct problems caused by herbicide contamination of
ground water, it is important to be able to distinguish point-source
contamination from nonpoint source. Point source is the incorrect
usage of herbicide, such as a spill, whereas nonpoint source is the
correct application of herbicide to a field. Being able to distinguish
these two sources will allow regulations about herbicides to be
formed that are reasonable both for the farmer and the chemical
manufacturer.

Objectives--The objectives of the project are to distinguish whether
ground-water contamination by herbicides has occurred because of
correct applications of herbicides (nonpoint-source contamination)
or because of incorrect application, spillage, or disposal of
herbicides (point-source contamination).

Approach--The approach consists of measuring the parent
herbicide (atrazine) and a major degradation project
(deethylatrazine) in ground water that has been contaminated both
by point sources (spills) and nonpoint sources (field dissipation)
and determine if the ratio of deethylatrazine to atrazine, called the
DAR, is different. The hypothesis is that the DAR will be small for
point-source and large for nonpoint-source contamination. This
hypothesis will be tested at 5 to 10 locations.

Significant milestones--A field study was done at the Kansas State
Agricultural farm near Topeka, Kansas. To date it has been
learned that the DAR is from 0.5 to greater than 1.0, and
deethylatrazine is the main degradation product. Thus, this is the
first confirmation of the use of the DAR for the identification of
nonpoint-source contamination.

PROJECT TITLE:

Atrazine occurrence in
ground water--Point source
versus nonpoint sources

PROJECT NUMBER: KS-173

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

PROJECT CHIEF:
EM. Thurman
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PROJECT TITLE:
Progression of climate
patterns across North
America which affects water
availability and its relation
to systematic global energy
inputs

PROJECT NUMBER: KS-174

COOPERATING AGENCY:
University of Kansas Center
for Research

PROJECT CHIEF: C.A. Perry

KS174

Problem--Water availability at any one location in North America
is quite variable and dependent upon many factors. Shortages or
excesses of water in regional water budgets can create problems in
public drinking-water supplies, both quantity and quality, and in
water supplies for irrigation, hydroelectric-power production, and
in damage from floods. Hydrologic processes tend to lessen short-
term climatic variability but can retain long-term trends or
fluctuations in water availability in a regional sense. Estimates of
water availability are needed in time frames that exceed
established weather-prediction capabilities. Analysis of
hydroclimatic information may provide a means to obtain these
estimates.

Objectives--The objective of this research is to test the hypothesis
that a periodic progression of climatic patterns across North
America exists, evidenced by regional deviations in streamflow,
ground-water levels, and other climatic data. The progression of
patterns would include an analysis of teleconnections between
different regions throughout North America. A consequent
objective would be to determine if a relation exists between the
climatic patterns and global-energy input. The global-energy input
would be a function of solar-constant fluctuations and their effect
on sea-surface temperatures.

Approach--Hydroclimatic data will be examined for approximately
16 selected areas located throughout the United States. Special
emphasis will be placed on the northwest one-fourth of the country.
This data will include information from the U.S. Geological
Survey’s Hydro-Climatic Data Network (HCDN), temperature,
precipitation, and geopotential atmospheric heights for North
America. The available data will be collated for the selected areas
and analyzed for trends and periodic fluctuations using Fourier
analysis and neural networking. Trends and periodicity-phase
shifting for each selected area will be examined for teleconnections
to the other regions and with solar-constant variations to
demonstrate a possible mechanism for climatic change.

Significant _milestones--Annual irradiance differences were
correlated to 344 regions of annual precipitation values for seven
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lag times. Sea-surface temperatures were correlated with jet-
stream wind speeds and direction. Jet-stream latitude was
correlated with precipitation. Precipitation at Pacific Ocean
stations was examined.

Perry, C.A., 1990a, A solar-luminosity model and climate, in Reports
Schatten, K.H., and Arking, Albert, eds., Climate impact of
solar variability: National Aeronautics and Space
Administration, NASA Conference Publication 3086, p.
181-188.

__1990b, Speculation on a solar chronometer for climate, in
Schatten, K.H., and Arking, Albert, eds., Climate impact of
solar variability: National Aeronautics and Space
Administration, NASA Conference Publication 3086, p.
357-364.

_1991a, A Pleistocene/Holocene climatic model (abstract):
Symposia, Institute for Tertiary-Quaternary Studies,
University of Kansas, Lawrence, February 28-March 1,
1991, unnumbered page.

__1991b, Future water availability (abstract): Proceedings of 8th
Annual Water and the Future of Kansas--Water in
Conflict, March 4-5, 1991, p. 42.

__1991¢, Annual precipitation estimates--1 to 4 years in advance
(abstract), in Program of Federal Forecasters Conference/
1991, Washington, D.C., September 12, 1991: U.S.
Department of Agriculture, p. 13.
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REPORTS AND ABSTRACTS PUBLISHED OR

RELEASED DURING 1989, 1990, AND 1991

Adams, C.D., Randtke, C.D., and Thurman, EM.,,
1991, Atrazine and its degradation products in
soil and ground water, and the effectiveness of
water-treatment processes for their removal:
Proceedings from the 40th Annual University of
Kansas Environmental Engineering Conference,
February 7, 1990, Lawrence, Kansas, 24 p.

Adams, C.D., and Thurman, EM., 1991, Formation
and transport of deethylatrazine in the soil and
vadose zone: Journal of Environmental Quality,
v. 20, no. 3, July- September 1991, p. 540-547.

Baker, C.H., Jr., and Kenny, J.F., 1990, Kansas
water supply and use, in National water
summary 1987--Water supply and use: U.S.
Geological Survey Water-Supply Paper 2350, p.
259-266.

Barnes, Philip, and Perry, C.A., 1990, Herbicide
transport in runoff from agricultural fields in
Kansas (abstract): Proceedings of 7th Annual
Water and the Future of Kansas Conference,
Manhattan, Kansas, March 7-8, 1990, p. 23-24.

Bevans, H.E., 1989, Interior province--Western
region, in Britton, L.J., Anderson, C.L., Goolsby,
D.A., and Van Haveren, B.P., eds., Summary of
the U.S. Geological Survey and U.S. Bureau of
Land Management National Coal-Hydrology
Program, 1974-84: U.S. Geological Survey
Professional Paper 1461, p. 53-61.

Bevans, H.E., 1989, Water resources of Sedgwick
County, Kansas: U.S. Geological Survey Water-
Resources Investigations Report 88-4225, 119 p.

Brown, D.E., Meyer, M.T., Pomes, M.L., Thurman,
E.M., and Goolsby, D.A, 1990, Temporal
variations of triazine and chloro-acetanilide
herbicide concentrations in selected streams in
the Midwestern United States, in Abstracts for
the AGU Fall Meeting, December 3-7, 1990, San
Francisco, Calif.: EOS, Transactions of the
American Geophysical Union, v. 71, no. 43,
October 23, 1990, p. 1331.

Clement, R.W., 1991, Kansas floods and droughts, in
Paulson, R.W., Chase, E.B., Roberts, R.S., and
Moody, D.W., compilers, National water
summary 1988-89--Hydrologic events and floods

and droughts: U.S. Geological Survey Water-
Supply Paper 2375, p. 287-294.

Combs, L.J., compiler, 1989, Water-resources
activities of the U.S. Geological Survey in
Kansas--Fiscal years 1987 and 1988: U.S.
Geological Survey Open-File Report 89-592, 97 p.

Falwell, Ronald, Bigsby, P.R., and Myers, N.C., 1990,
Hydrogeology and ground-water-quality con-
ditions at the Linn County Landfill, Kansas,
1988-89: U.S. Geological Survey Water-
Resources Investigations Report 90-4117, 48 p.

Geiger, C.O., Lacock, D.L., Merry, C.E., and
Schneider, D.R., 1989, Water resources data,
Kansas, water year 1988: U.S. Geological Survey
Water-Data Report KS-88-1, 490 p.

Geiger, C.0., Lacock, D.L., Schneider, D.R., Carlson,
M.D., and Merry, C.E., 1990, Water resources
data, Kansas, water year 1989: U.S. Geological
Survey Water-Data Report KS-89-1, 457 p.

Geiger, C.0., Lacock, D.L., Schneider, D.R., Carlson,
M.D., and Pabst, B.J., 1991, Water resources
data, Kansas, water year 1990: U.S. Geological
Survey Water-Data Report KS-90-1, 370 p.

Gillespie, J.B., Hargadine, G.D., Myers, N.C., and
Hargadine, D.A., 1991, Geohydrologic data for
the South Fork Ninnescah River valley and
adjacent plains in Pratt and Kingman Counties,
south-central Kansas: U.S. Geological Survey
Open-File Report 91-186, 55 p.

Goolsby, D.A., and Thurman, E.M., 19904, Pesticides
in streams of the upper midwestern United
States (abstract): Proceedings of 7th Annual
Water and the Future of Kansas Conference,
Manhattan, Kansas, March 7-8, 1990, p. 27-28.

__1990b, Pesticides in streams of the upper
midwestern United States, in Ertel, Madge,
compiler, Information exchange on models and
data needs relating to the impact of agricultural
practices on water quality--Workshop proceed-
ings: U.S. Geological Survey, Agricultural
Research Service, and Soil Conservation Service,
February 5-8, 1990, Reston, Virginia, p. 89-90.

88 WATER-RESOURCES ACTIVITIES OF THE U.S. GEOLOGICAL SURVEY IN KANSAS-FISCAL YEARS 1989, 1990, AND 1991



Goolsby, D.A., Thurman, E.M., Clark, M.L., and
Pomes, M.L., 1990, Immunoassay as a screening
tool for triazine herbicides in streams--
Comparison with gas chromatographic-mass
spectrometric methods, in Vanderlaan, Martin,
Stanker, L.H., Watkins, B.E., and Roberts, D.W.,
eds., Immunoassays for trace chemical analysis--
Monitoring toxic chemicals in humans, food, and
the environment: American Chemical Society
Symposium Series 451, Chapter 8, p. 86-99.

Goolsby, D.A., Thurman, EM,, and Kolpin, D.W,,
1991, Herbicides in streams-- Midwestern United
States: Irrigation and Drainage, Proceedings of
1991 National Conference, American Society of
Civil Engineers, July 22-26, 1991, Honolulu,
Hawalii, p. 17-23.

Hansen, C.V., 1991a, Description and evaluation of
selected methods used to delineate wellhead-
protection areas around public-supply wells near
Mt. Hope, Kansas: U.S. Geological Survey
Water-Resources Investigations Report 90-4102,
39 p.

_1991b, Estimates of freshwater storage and
potential natural recharge for principal aquifers
in Kansas: U.S. Geological Survey Water-
Resources Investigations Report 87-4230, 100 p.

Hedman, E.R.,, and Engel, G.B., 1989, Flow
characteristics for selected streams in the Great
Plains subregion of the Central Midwest aquifer
system and selected adjacent areas--Kansas and
Nebraska, and parts of Colorado, lowa, Missouri,
New Mexico, Oklahoma, South Dakota, Texas,
and Wyoming: U.S. Geological Survey Hydrologic
Investigations Atlas HA-708, scale 1:1,000,000, 3
sheets.

Hedman, E.R., and Jorgensen, D.G., 1990, Surface-
and ground-water interaction and hydrologic
budget of the Missouri River valley aquifer
between Yankton, South Dakota, and St. Louis,
Missouri: U.S. Geological Survey Hydrologic
Investigations Atlas HA-721, scale 1:1,500,000, 1
sheet.

Helgesen, J.0., 1990, Effects of agricultural and
petroleum-production land use on water quality
in the High Plains aquifer, south-central Kansas
(abstract): Ground Water, v. 28, no. 5, p. 795.

1991, Effects of land use on ground-water quality,
south-central Kansas (abstract): Proceedings of

8th Annual Water and the Fﬁture of Kansas--
Water in Conflict, March 4-5, 1991, p. 40.

Helgesen, J.0., and Hansen, C.V., 1989, Description
of data files compiled for the Central Midwest
regional aquifer-system analysis: U.S. Geological
Survey Open-File Report 89-42, 37 p.

Helgesen, J.0., and Leonard, R.B.,, 1989,
Geohydrology of the Great Plains aquifer system,
central United States, in Swain, L.A., and
Johnson, AL, eds., Regional aquifer systems of
the United States--Aquifers of the midwestern
area: American Water Resources Association,
AWRA Monograph Series No. 13, p. 179-190.

Helgesen, J.0., and Perry, C.A., 1990, Occurrence of
pesticides in Kansas ground water (abstract):
Proceedings of 7th Annual Water and the Future
of Kansas Conference, Manhattan, Kansas,
March 7-8, 1990, p. 22.

Helgesen, J.0., and Rutledge, A.T., 1989, Relations
between land use and water quality in the High
Plains aquifer of south-central Kansas, in
Mallard, G.E., and Ragone, S.E, eds., U.S.
Geological Survey Toxic Substances Hydrology
Program--Proceedings of the technical meeting,
Phoenix, Arizona, September 26-30, 1988: U.S.
Geological Survey Water-Resources Investiga-
tions Report 88-4220, p. 437-443.

Helgesen, J.0., Stullken, L.E., and Rutledge, A.T.,
1991, Overview of nonpoint-source contam-
ination of the High Plains aquifer in south-
central Kansas, in Mallard, G.E., and Aronson,
D.A., compilers, Abstracts of the technical
meeting, U.S. Geological Survey Toxic
Substances Hydrology Program, Monterey,
Calif.,, March 11-15, 1991: U.S. Geological
Survey Open-File Report 91-88, p. 46.

Huntzinger, T.L., 1991, National water-quality
assessment program--The Central Nebraska
Basins: U.S. Geological Survey Open-File Report
91-97, 2 p. (Water Fact Sheet)

Huntzinger, T.L., and Stullken, L.E., 1988 [1989], An
experiment in representative ground-water
sampling for water-quality analysis: U.S.
Geological Survey Water-Resources Investiga-
tions Report 88-4178, 12 p.

REPORTS AND ABSTRACTS PUBLISHED OR RELEASED DURING 1989, 1990, AND 1991 87



dJordan, P.R.,, and Jennings, M.E., 1991,
Quantification of floods and droughts, in
Paulson, R.W., Chase, E.B., Roberts, R.S., and
Moody, D.W., compilers, National water
summary 1988-89--Hydrologic events and floods
and droughts: U.S. Geological Survey Water-
Supply Paper 2375, p. 158-161.

Jordan, P.R., and Stamer, J.K., eds., 1991, Surface
water-quality assessment of the lower Kansas
River basin, Kansas and Nebraska--Analysis of
available data through 1986: U.S. Geological
Survey Open-File Report 91-75 (pending
publication as a Water-Supply Paper), 172 p.

Jorgensen, D.G., 1989, Palechydrology of the
Anadako basin, central United States, in
Johnson, K.S., ed., Anadarko basin symposium,
1988: Oklahoma Geological Survey Circular 90,
p. 176-193.

Jorgensen, D.G., Signor, D.C., and Imes, J.L., 1989a,
Accounting for intracell flow in models with
emphasis on water table recharge and stream-
aquifer interaction--1. Problems and concepts:
Water Resources Research, v. 25, no. 4, April
1989, p. 669-676.

__1989b, Accounting for intracell flow in models
with emphasis on water table recharge and
stream-aquifer interaction--2. A procedure:
Water Resources Research, v. 25, no. 4, April
1989, p. 677-684.

Juracek, K.E., 1991, Application of geographic
information system technology to ground-water
management in Kansas: Program of abstracts,
36th Annual Midwest Ground Water Conference,
Indianapolis, Ind., October 9-11, 1991, p. 74.

Kenny, J.F., 1991, Reported water use in Kansas,
1987: U.S. Geological Survey Open-File Report
91-212, 39 p.

Meyer, Michael, Thurman, E.M., and Bannister,
Robert, 1989, Concentrating suspended sediment
for organic analysis, in Pederson, G.L., and
Smith, M.M., compilers, U.S. Geological Survey
Second National Symposium on Water Quality--
Abstracts of the technical sessions, Orlando,
Florida, November 12-17, 1989: U.S. Geological
Survey Open-File Report 89-409, p. 61.

Mills, M.S., Thurman, E.M., and Patel, Ragina, 1991,
Isolation of polar metabolites of atrazine by

mixed-mode adsorption: Abstracts of papers
presented at 1991 Pittsburgh Conference &
Exposition on -Analytical Chemistry and Applied
Spectrometry, Chicago, Ill., March 3-8, 1991, p.
982.

Mills, M.S., Thurman, E.M., and Wing, R.E., 1990,
Dissipation of starch-encapsulated herbicides--A
field comparison with powdered herbicides, in
Abstracts for the AGU Fall Meeting, December 3-
7, 1990, San Francisco, Calif.: EOS, Transactions
of the American Geophysical Union, v. 71, no. 43,
October 23, 1990, p. 1331-1332.

Mills, M.S., Thurman, E.M., Wing, R.E., and Barnes,
P.L., 1991, Dissipation of starch-encapsulated
herbicides--A field comparison with powdered
herbicides, in Mallard, G.E., and Aronson, D.A.,
compilers, Abstracts of the technical meeting,
U.S. Geological Survey Toxic Substances
Hydrology Program, Monterey, Calif., March 11-
15, 1991: TU.S. Geological Survey Open-File
Report 91-88, p. 13.

Myers, N.C., and Bigsby, P.R., 1989, Hydrogeology
and ground-water-quality conditions at the
Geary County Landfill, northeast Kansas, 1988:
U.S. Geological Survey Water-Resources
Investigations Report 89-4114, 41 p.

1990, Hydrogeology and ground-water-quality
conditions at the Emporia-Lyon County Landfill,
eastern Kansas, 1988: U.S. Geological Survey
Water-Resources Investigations Report 90-4043,
42 p.

Perry, C.A., 1990a, A solar-luminosity model and
climate, in Schatten, KH., and Arking, Albert,
eds., Climate impact of solar variability: National
Aeronautics and Space Administration, NASA
Conference Publication 3086, p. 181-188.

__1990b, Source, extent, and degradation of
herbicides in a shallow aquifer near Hesston,
Kansas: U.S. Geological Survey Water-Resources
Investigations Report 90-4019, 24 p.

_ _1990c, Speculation on a solar chronometer for
climate, in Schatten, K.H., and Arking, Albert,
eds., Climate impact of solar variability: National
Aeronautics and Space Administration, NASA
Conference Publication 3086, p. 357-364.

88 WATER-RESOURCES ACTIVITIES OF THE U.S. GEOLOGICAL SURVEY IN KANSAS-FISCAL YEARS 1989, 1990, AND 1991



__1991a, A Pleistocene/Holocene climatic model

(abstract): Symposia, Institute for Tertiary-
Quaternary Studies, University of Kansas,
Lawrence, February 28-March 1, 1991,
unnumbered page.

__1991b, Future water availability (abstract):

Proceedings of 8th Annual Water and the Future
of Kansas--Water in Conflict, March 4-5, 1991, p.
42,

__1991c, Annual precipitation estimates--1 to 4

years in advance (abstract), in Program of
Federal Forecasters Conference/1991,
Washington, D.C., September 12, 1991: U.S.
Department of Agriculture, p. 13.

__1991d, Observed and simulated distribution of

selected herbicides in silty loam, sandy loam, and
clay soil profiles near Topeka, Kansas, 1986-88:
U.S. Geological Survey Water-Resources
Investigations Report 91-4017, 61 p.

__1991e, Some guidelines for onsite studies of

pesticide leaching in the unsaturated and
saturated zones: U.S. Geological Survey Water-
Resources Investigations Report 91-4075, 38 p.

Perry, C.A., and Anderson, M.R., 1991, Statistical

comparison of selected chemical constituents in
water from chemigation and conventional
irrigation wells in Kansas, 1987: U.S. Geological
Survey Water-Resources Investigations Report
91-4049, 1 sheet.

Perry, C.A., and Barnes, P.L., 1990, A comparison of

concentrations and mass of herbicides in runoff
from test plots using conventional and minimum-
tillage practices, Kansas River valley, in
Abstracts of the AGU Fall Meeting, December 3-
7, 1990, San Francisco, Calif.: EOS, Transactions
of the American Geophysical Union, v. 71, no. 43,
October 23, 1990, p. 1331.

Perry, C.A., and Thurman, E.M., 1989, Experimental

surface-water sampling device for agricultural
field-runoff investigations, in Pederson, G.L.,
and Smith, M.M., compilers, U.S. Geological
Survey Second National Symposium on Water
Quality--Abstracts of the technical sessions,
Orlando, Florida, November 12-17, 1989: U.S.
Geological Survey Open-File Report 89-409, p.
72.

Pomes, M.L., and Thurman, E.M., 1990, Comparison

_ 1991,

of microtitre plate immunoassay (ELISA) and
GC/MS for herbicides in streamflow samples, in
Abstracts of AGU Fall Meeting, December 3-7,
1990, San Francisco, Calif.: EOS, Transactions of
the American Geophysical Union, v. 71, no. 43,
October 23, 1990, p. 1331.

Comparison of microtrite-plate
immunoassay (ELISA) and GC/MS for analysis of
herbicides in storm-runoff samples (abstract):
Proceedings of 8th Annual Water and the Future
of Kansas--Water in Conflict, March 4-5, 1991,
Manhattan, Kans., p. 43.

Pomes, M.L., Thurman, E.M., and Goolsby, D.A.,

1991, Comparison of microtitre-plate, enzyme-
linked immunosorbent assay (ELISA) and gas
chromatography/mass spectrometry (GC/MS) for
analysis of herbicides in storm-runoff samples, in
Mallard, G.E., and Aronson, D.A., compilers,
Abstracts of the technical meeting, U.S.
Geological Survey Toxic Substances Hydrology
Program, Monterey, Calif., March 11-15, 1991:
U.S. Geological Survey Open-File Report 91-88,
p. 108.

Pope, L.M,, and Hess, L.G., 1989, Load-detention

efficiencies in a dry-pond basin, in Roesner, L.A.,
Urbonas, Ben, and Sonnen, M.B., eds., Design of
urban runoff quality controls: Proceedings of
Engineering Foundation Conference on Current
Practice and Design Criteria for Urban Quality
Control, Potosi, Missouri, July 10-15, 1988, p.
258-267.

Rutledge, A.T., 1991, An axisymmetric finite-

difference flow model to simulate drawdown in
and around a pumped well: U.S. Geological
Survey Water-Resources Investigations Report
90-4098, 33 p.

Rutledge, A. T., and Helgesen, J.0., 1989a, Transport

of chloride and atrazine through the unsaturated
zone beneath two irrigated fields in south-central
Kansas, in Pederson, G.L., and Smith, M.M.,
compilers, U.S. Geological Survey Second
National Symposium on Water Quality--
Abstracts of the technical sessions, Orlando,
Florida, November 12-17, 1989: U.S. Geological
Survey Open-File Report 89-409, p. 81.

REPORTS AND ABSTRACTS PUBLISHED OR RELEASED DURING 1989, 1990, AND 1991 89



__1989b, Use of a simplified transport model for

pesticides in the unsaturated zone, in Mallard,
G.E., and Ragone, S.E., eds., U.S. Geological
Survey Toxic Substances Hydrology Program--
Proceedings of the technical meeting, Phoenix,
Arizona, September 26-30, 1988: U.S. Geological
Survey Water-Resources Investigations Report
88-4220, p. 523-530.

1990, Characterization of ground-water flow and

chemical transport beneath two irrigated fields
in south-central Kansas, 1988: U.S. Geological
Survey Water-Resources Investigations Report
90-4065, 37 p.

1991, Steady-state unsaturated-zone model to

simulate pesticide transport: U.S. Geological
Survey Water-Resources Investigations Report
90-4164, 13 p.

Signor, D.C., and Imes, J.L., 1989, Geohydrology and

regional aquifer systems in Cretaceous and older
rocks underlying the central United States, in
Swain, L.A., and Johnson, Al eds., Regional
aquifer systems of the United States--Aquifers of
the midwestern area: American Water
Resources Association, AWRA Monograph Series
No. 13, p. 149-163.

Spruill, T.B.,, 1989, Transport of organic

contaminants in ground water beneath an
abandoned oil refinery, in Pederson, G.L., and
Smith, M.M., compilers, U.S. Geological Survey
Second National Symposium on Water Quality--
Abstracts of the technical sessions, Orlando,
Florida, November 12-17, 1989: U.S. Geological
Survey Open-File Report 89-409, p. 95.

__1990a, Preliminary evaluation of the effects of an

abandoned oil refinery on chemical quality of
water in the Arkansas River valley, Arkansas
City, Kansas, 1985-86: U.S. Geological Survey
Water-Resources Investigations Report 89-4190,
53 p.

___1990b, Monitoring regional ground-water quality

--Statistical considerations and description of a
monitoring network in Kansas: U.S. Geological
Survey Water-Resources Investigations Report
90-4159, 41 p.

Spruill, T.B.,, and Candela, Lucila, 1990a, Two

approaches to design of monitoring networks:
Ground Water, v. 28, no. 3, p. 430-442.

Stamer, J.K., 1991, An investi;gation summary

concerning pesticides in lower Kansas River
basin in Kansas and Nebraska (abstract):
Proceedings of 8th Annual Water and the Future
of Kansas--Water in Conflict, March 4-5, 1991,
Manhattan, Kans., p. 45-46.

Stamer, J.K., Pope, L.M., and Zelt, R.B., 1990a,

Occurrence and distribution of pesticides in the
lower Kansas River basin in Kansas and
Nebraska (abstract): Proceedings of 7th Annual
Water and the Future of Kansas Conference,
Manhattan, Kansas, March 7-8, 1990, p. 25-26.

_1990b, Occurrence and distribution of pesticides

in the inflows and outflows of reservoirs in
northeast Kansas: Kansas Academy of Science,
Abstracts, v. 9, p. 60.

Tanner, D.Q., Sanzolone, R.F., and Zelt, R.B., 1990,

Surface-water-quality assessment of the lower
Kansas River basin, Kansas and Nebraska--
Concentrations of major metals and trace
elements in streambed sediments, 1987: U.S.
Geological Survey Open-File Report 90-581, 73 p.

Thurman, E.M., Goolsby, D.A., Meyer, M.T., and

Kolpin, D.W., 1991, Herbicides in surface waters
of the midwestern United States--The effects of
spring flush: Environmental Science and
Technology, October 1991, p. 1794-1796.

Thurman, E.M., Meyer, Michael, and Adams, C.D.,

1991, Analysis of atrazine metabolites by
enzyme-linked immunosorbent assay and gas
chromatography/mass spectrometry, in Mallard,
G.E., and Aronson, D.A., compilers, Abstracts of
the technical meeting, U.S. Geological Survey
Toxic Substances Hydrology Program, Monterey,
Calif,, March 11-15, 1991: U.S. Geological
Survey Open-File Report 91-88, p. 107.

Thurman, EM., Meyer, M.T., Pomes, M.L., Mills,

M.S., and Brown, D.E., 1990, Enzyme-linked
immunosorbent assay compared with gas
chromatography/mass spectrometry for the
determination of triazine herbicides in water, in
Abstracts of the AGU Fall Meeting, December 3-
7, 1990, San Francisco, Calif.: EOS,
Transactions of the American Geophysical
Union, v. 71, no. 43, p<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>