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MINUTES OF THE __House COMMITTEE ON Appropriations
The meeting was called to order by Bill Bunteﬁmirpm(m at
_1:30 &%X/pm. on February 16 1988 in room _514=5  of the Capitol.

All members were present except: All present.

Diane Duffy, Legislative Research
Committee staff present: Ellen Piekalkiewicz, Legislative Research
: Robin Hunn, Legislative Research

Jim Wilson, Revisor of Statutes

Sharon Schwartz, Administrative Aide

Sue Krische, Committee Secretary

Conferees appearing before the committee:

Jan Allen, Commissioner of Adult Services, SRS

John Bladwin, Chairman, Kansas Water Authority

Helen Schabel, Kansas Water Authority

Stanley Grant, Secretary, Department of Health & Environment
Robert Meinen, Secretary, Department of Wildlife and Parks
Kenneth Kern, Executive Director, State Conservation Commission
Lee Gerhard, Director, Kansas Geclogical Survey

Others attending: See attached list.

HB 2763 - An Act concerning the department of social and rehabilitation
services; authorizing certain fees for home care services;
providing for the disposition thereof.

Jan Allen, Commissioner of Adult Services, Department of SRS, testified
in support of HB 2763 and provided written testimony (Attachment 1).
This bill will give SRS the authority to collect the spenddown for
Medicaid clients receiving home care services through the home and
community based services program. The payment of this patient liability
protects the clients' Medicaid eligibility.

Representative Mainey made a motion that HB 2763 be recommended favorably
for passage. Seconded by Representative Chronister. Motion carried.

John Baldwin, Chairman, Kansas Water Authority, presented a briefing
on the Governor's Natural Resources Budget Initiative. A memorandum
was distributed from Joseph Harkins, Director, Kansas Water Office,
regarding the Governor's funding proposal to implement the State Water
Plan (Attachment 2).

Helen Schabel, Kansas Water Authority, described the process of public
involvement in the Basin Planning Committee. The state was divided

into 12 major river basins and an advisory committee for each basin

was formed. The committees met once a month and identified and prioritized
the water problems in their basins. The State Water Plan is the result

of a dialogue by the State Water Office and the Basin Advisory Committees.

Stanley Grant, Secretary, Department of Health and Environment, addressed
the Committee on the projects funded in the Governor's budget recommend-
ations to be administered by the Department, including the Galena
Superfund site in Cherokee County and eight saltwater contamination
cleanup projects. Secretary Grant submitted written testimony and
documentation on each of the funded projects (Attachment 3).

Robert Meinen, Secretary, Department of Wildlife and Parks, addressed
the Committee on the three projects that have been recommended for
his agency relative to the Water Plan: (1) Hillsdale Reservoir -
Recreation Facilities; (2) Cedar Bluff - Purchase of Storage; and

(3) Purchase of Wetlands Habitat.

Unless specifically noted, the individual remarks recorded herein have not
Deen transcribed verbatim, Individual remarks as reported herein have not
been submitted to the individuals appearing before the committee for

editing or corrections. Page 1 Of _2_




CONTINUATION SHEET

MINUTES OF THE House COMMITTEE ON Apprapriations

room _514-5 . Statehouse, at _1:30  xm./p.m. on February 16 1988

Kenneth Kern, Executive Director, State Conservation Commissiocon, testified
regarding the multipurpose small lakes program. The Governor has
recommended the Centralia Site 50 Multipurpose Lake and Wellington
Multipurpose Lake. Mr. Kern does not believe the planned work on

these two sites will qualify them for funding from the Conservation

Water Supply Fund.

Lee Gerhard, Director, Kansas Geological Survey, addressed the Committee
on the proposed program of study of the Dakota aquifer of Kansas.

He provided written testimony (Attachment 4) and a proposal summary

of the Dakota program (Attachment 5).

In closing, Mr. Baldwin estimated the cost to implement the State
Water Plan at $14 million. The Governor has recommended $4 million
in FY 1989 and the Kansas Water Authority favors the use of gaming
funds for the Water Plan.

Representative Chronister made a motion to approve the minutes of

February 2, 3, 8, 9, and 10 as presented. Seconded by Representative
Lowther. Motion carried.

The meeting was adjourned at 2:20 p.m.
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STATE DEPARTMENT OF SOCIAL AND REHABILITATION SERVICES

House Appropriations Committee
February 16, 1988

Testimony concerning House Bill 2763

Relating to an authorization to fix, charge and collect reasonable fees for
prov@ding home care services to recipients of Medicaid-home and community based
services.

Thank you, Mr. Chairperson. My name is Jan Allen, Commissioner of Adult
Services for the State Department of Social and Rehabilitation Services. I am
here today to ask your support of House Bill 2763 which will give the Department
of Social and Rehabilitation Services the authority to collect the spenddown for
Medicaid clients receiving home care services through the home and ogmmunity
based services program. I would like to provide background information which
will assist the committee in understanding the need for passage of House

Bili 2T63.

SRS previously funded non-medical attendant services under the home and
community based services (HCBS) and the alternate care programs. The department
had viewed non-medical attendants (NMA) as individual contractors who were
self-employed. A recent ruling by the Internal Revenue Service and the Social
Security Administration indicated that 1) an employer-employee relationship
existed between SRS and the non-medical attendants, and 2) the non-medical
atterdants did not meet the Social Security Administration’s test for
self-employment. Therefore, as of January 1987, SRS became responsible for

withholding and matching FICA taxes for non-medical attendants.



House Bill 2763
February 16, 1988
Page 2

In an effort to correct the problems outlined, the state chose to have all
non-medical attendants become state employees as of July 1, 1987. The
non-medical attendant service was added to the existing homemaker program,
creating what is now called the home care program.

Many recipients of medical assistance (MA) have a patient liability
(spenddown) in order to become eligible for medical assistance. Prior to
July 1987, the majority of HCBS clients met their monthly HCBS patient liability
and thereby were eligible for Medicaid coverage based on non-medical attendant
expenses paid to third-party providers. As the attendants were made state
employees, the HCBS client would no longer be paying for the service or
incurring an expense. If HCBS clients are no longer viewed as having incurred
expenses to meet their HCBS liability, it would in turn result in ineligibility

for medical assistance.

If this happened, home care services would either be discontinued or funded
through the Title XX social service block grant (SSBG) program--or more likely
state general funds (SGF). This would add considerable cost to the state. Over

61 percent of HCBS clients receive home care services.

Approximately $3.3 million is being budgeted for HCBS home care services.
If 70 percent of the clients lost eligibility because home care service was not
an incurred expense, an estimated $2.2 million funded by Medicaid would have to

be funded by state funds if services were tc continue. The proposed legislation



House Bill 2763

February 16, 1988

Page 3

will allow the Department of Social and Rehabilitation Services to collect the

patient liability for home care services in order that HCBS clients can meet the

required spenddown for medical assistance.

In closing I would like to remind the committee that these are not new costs
to the client. Prior to July 1, 1987, these same costs were paid to the
clients” self-employed, non-medical attendants. House Bill 2763 will allow SRS
to collect these same fees; then these services will be an incurred expense for

the medical assistance program.
I would be happy to respond to questions.

Winston Barton, Secretary

Office of the Secretary

Social and Rehabilitation Services
296-3271

Date: February 16, 1988



STATE OF KANSAS

Mike Havden. Governor

KANSAS WATER OFFICE Suite 200
Joseph F. Harkins 109 SW Ninth
Director Topeka. Kansas 66612-1215
H E u o R A N D U H 913-296-3185
Date: January 15, 1988
To: Interested Persons
From: Joseph F.

|
Subject: Governor's Budget

Attached is information on Governor Hayden's $4,170,000 funding
package to implement the State Water Plan for Fiscal Year 1989.
Attachment A is taken from the Governor's message to the
Legislature. Note in particular his statement on long=term
funding from lottery proceeds (page 44, last paragraph), and
improved coordination (page 53).

Attachment B is a summary list of recommended projects

Attachment C contains details of each recommended project.
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Conservation of Natural Resources

One of the hallmarks of my administration will be
the commitment to protect our environmment and to manage
our state's natural resources wisely. How we address
these issues in the next fFew years will have
far-reaching implications for the quality of 1life
enjoyed by present and future generations of Kansans.
The generations of Kansans that will follow in our
footsteps must be presented with an environment that is
clean, an environment in which they can raise their
families in health and safety, an environment in which
they can Ffulfill their dreams and aspirations. We can
no longer continue to deal with our environmental and
natural resource problems on a piece-meal,

crisis-to-crisis basis.

Conservation of natural resources 1is intimately
linked with the long-term economic vitality of our
state. Responsible, effective economic development must
go hand-in-hand with preserving the unique environment
that 1is Kansas. In turn, maintenance of a healthy
environment and proper management of our natural
resources will provide a climate that 1is conducive to
balanced and sustained economic growth.

For these reasons, I am recommending that a portion
of the lottery proceeds set aside for economic
development purposes be committed this year to
conservation and development of natural resources in
Kansas. And further, I am recommending that when the
state's financial obligations for 'property reappraisal
are completed, a portion of the lottery proceeds be
dedicated to projects which conserve and develop our

44



state's natural resources. Your support of these
actions will provide funding for state purposes which
have Dbeen inadequately tended in the past and will at
the same time avoid tying an wunpredictable ravenue

source to on-going operations of state government.

In accord with these objectives, I want to review
several recommendations concerning the environment and
natural resources.

Water

gur forefathers learned quickly ' of the vast
differences between the east where we have as much as
Forty inches of average annual rainfall, and the west
where rainfall averages as little as fifteen inches a
year, They were faced with the eminent threat of
flooding in the east and droughts in the west. They
encountered shortages of water 'supplies for planned
urban development in both the east and the west. They
lacked access to water-based recreational Ffacilities in
many areas of the east; such facilities were virtually
nonexistent in the western half of the state,

Over the years, we have made substantial progress
in responding to these inherant problems. We have built
thousands of dams, large and small, to protect our urhan
and rural areas from costly floods and provide much
needed water supply and recreation. In the west we
surveyed and exploited one of the world's largest
underground freshwater bodies, the Ogallala Aquifer, and
fostered one of the most productive agricultural
economies in the world.

45
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We have learned, sometimes the hard way, that once
we alter our environment, we must protect those
alterations from the forces of nature. For example,
dams already built must be inspected and maintained;
reservoirs cannot be allowed to fill up with silt or the
water supplies and the recreational facilities we have

come to enjoy will disappear.

We have also learned that there are limits on our
ahility to modify the natural environment. Sometimes we

have gone too far. We cannot afford to deplete our
precious groundwater rTesources, or we will do
irreparable harm to our natural ‘environment. When we

destroy too much of our natural wetlands and riparian
areas, we do more harm than good. We must strike a
balance and live in harmony with nature, even 1if that
means returning wetland and riparian areas to their

original state.

Responding to the excesses and shortages dealt to
us by nature is not our only problem. We must deal with
the man-made problems we have brought upon ourselves,
the most sarious of which 1is chemical and saltwater

pollution of our water supplies.

olans which respond to issues affecting our natural
resources have been developed. The Kansas \Water
Authority and the Kansas Water Office in cooperation
with citizens from across our state have identified
water oroblems and outlined a course of action for
conserving our water resgurces. The time for
implementation is upon us, and I am recommending action

on a number of fronts.
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For FY 1989, I am recommending Ffunding for the
completion of the Centralia Site 50 multipurpose small
lake and  for state participation 1in the Wellington
multipurpose small lake. These multipurpose projects
will provide the optimum wutilization of the best
available reservoir sites. The state's assistance in
these projects will assure that the maximum benefits are
achieved for the combined purposes of Fflood control,
water supply storage, and recreation.

In 1987, funds were appropriated for the purpose of
adding water supply to the Centralia flood control
strueture, The state's share for the land treatment
will help protect this reservoir from siltation. The
Wellington site is being developed by the city to expand
its existing water supply capacity. The state's
participation in this project will be for adding flood
control to the structure, sharing in the recreation
benefits of the structure and the associated land
treatment.

Recreation and Wildlife

As we have gone through the difficult times of the
past few years, we have become increasingly aware of the
significant contributions of recreation and tourism to
our Kansas economy. dther states around us are eagerly
pursuing recreation and tourism development. The state

-must invest in outdoor recreational facilities in order
to maintain and improve this important segment of our
economy .

47
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For example, recreational Ffacilities at Hillsdale
Lake are 1inadequate to meet the demand generated by
proximity to the Kansas CTity metropolitan area. At the
present time, there are only limited park facilities at
the reservoir. This minimal development has led to a
concern about public safety. There 1s little security
at the lake, and the available boat ramps are
insufficient to get all boats out of the water quickly
in the event of a storm.

In 1981, the 1legislature created Hillsdale State
Park. However, no state money was appropriated to
construct the park at that time. The Department of
Corrections received $300,000 in FY 1988 for recreation
development and maintenance at the park. The Kansas
Department of Wildlife and Parks 1is developing an
agreement with the federal government to lease the lands
around Hillsdale Lake. Johnson and Miami counties have
a high interest in Hillsdale recreational development,
and their advice will be valuable as we pursue this
agreement. I am recommending Ffunding to develop a
master plan Ffor recreation and wildlife at Hillsdale
Lake. Also 1included is funding for the Department of
Wildlife and Parks to begin implementation of this
master plan in cooperation with the Department of
Corrections and local officials.

Last month I signed a memorandum of understanding
with the Bureau of Reclamation which clears the way for
the state and federal government to maximize the
benefits of Cedar BLluff Reservoir. Since water supply
from the reservoir is inadequate to meet all demands,

this agreement 1is an essential first-step in changing
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the operation of the reservoir tao maximize the fish,
wildlife, and recreation uses of the reservolr for the
peaople of Kansas.

Cedar Bluff Lake is the only major opportunity for
water-based recreation in this region of Kansas. The
final draft of this agreement was reviewed at a public
meeting in Ness City which was attended by over 175
people. Those In attendance indicated resounding
support for its implementation.

Execution of this agreement will require approval
from the U.S. Congress to reassign the project purposes
of the lake and funding through the Kansas Department of
Wildlife and Parks to acquire the storage area. Your
support of this proposal will give the State of Kansas
control of the storage space in the lake and result in
the maximum utilization of the 1lake's fish, wildlife,
and recreational benefits.

Since 1955, an estimated 40 percent of the wetlands
in Kansas have been lost due to conversion, depletion,
and stream alteration. Although remaining wetlands are
not extensive in size, they are important to numerous
wildlife species and for improving water quality by
helping to control non-point source pollution. Wetlands
in south-central Kansas are also important for regional
groundwater recharge during summer drawdown periods,

To implement the wetland protectiaon program
established last vyear, I am recommending funding to
begin acquisition of ecritical natural wetlands Ffrom
willing sellers. This money can also be matched equally
with Ducks Unlimited funds for waterfowl management.

49
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I[n Kansas, where well over ninety-five percent of
the land area is privately aowned, any meaningful
comservation of our wildlife resgurces must be done
through habitat protection and enhancement on these
privately owned lands. The Department of Wildlife and
Parks will be focusing on cooperative efforts with
Farmers and other private landowners to protect and
develop wildlife habitat. A unique opportunity to do so
is opresented through the Conservation Reserve Program
(CRP) authorized under the Ffederal Food Security Act of
1985. Highly successful 1in Xansas, CRP has already
taken nearly two million acres of highly erodable
cropland out of production, and estimates are that this
figure may reach three and one-half million acres in the

next several years.

I am recommending that the Department of Wildlife
‘and Parks establish an incentives program to encourage
farmers to consider CRP practices that are most

beneficial to wildlife =-- such as tree and shrub
planting - by helping defray their costs of
establishing these practices. This program will not

only benefit wildlife habitat but will also help to
assure long-term protection of the solil.

Water Quality

Clearly, prevention is the best method of
protecting the water supplies of the state from
contamination. However, modern society has a myriad of
substances that have the potential to contaminate
surface water and groundwaters in varying degrees.
Public concern over water quality 1issues has ©DBeen
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growing steadily in recent years. As the number of
pollution incidents increase, they touch the lives aof an
increasing number of citizens.

Serious contamination of water supplies resulting
from mining in southeastern Kansas and extensive
saltwater contamination in the oil-producing areas of

our state'demand, and will receive, my attention in the
months ahead.

A first priority is to protect our public drinking
water from contamination. Industry, agriculture, and
our individual lifestyles all have impact on the quality
of the water supplies of the cities and towns of the
state. Kansans must have a dependable supply of clean
water for their consumptior, and thev must have modern
and dependable wastewater treatment facilities in their
communities. The federal government has adopted a
phased withdrawal of assistance for these purposes, and
I am recommending the establishment of a state
revolving-loan fund for building wastewater treatment
plants in Kansas communities,

Not only are «clean, dependable water supplies
necessary for human health and well-being, but they are
key elements looked for in any responsible economic

development efforts. Protection of our water can be
assured only by. effective controls on water
pollution--controls that prevent pollutants from

entering our streams, rivers, lakes, and groundwaters.

I am pledged to take every step necessary to reduce the
contamination of the waters of the state!
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The Kansas Department of Health and Environment has
identified over 330 contamination sites statewide and
has established priority sites for cleanup for FY 1989.
I am recommending a major initiative for the Kansas
Department of Health and Environment to clean up these

highest priority contamination problems.

Mining and smelting activities in Cherokee County
dating to the 1880s caused widespread environmental
contamination throughout the area. The contamination
has affected both surface and groundwater quality with
contaminants above drinking water standards in the
shallow aquifers. This area has been designated as a
national priority under the federal superfund, and
initial cleanup plans are in progress. I am
recommending matching funds necessary Ffor the first
phase of cleanup in Cherokee County.

Eight saltwater contamination sites were also
established as priority sites for cleanup. These eight
sites are of particular concern because of their
potential for spreading contamination to nearby water
supplies. Therefore, I am recommending funding to clean
up these eight saltwater contamination sites for FY 1989,

Finally, I am recommending funding from the
hazardous waste cleanup fund. A portion of these funds
will -be used far the cleanup of four priority
contamination sites. The balance will be used by the
Kansas Department of Health and Environment to respond
to emergency cleanup situations statewide. Each year
there are incidents within the state in which hazardous
materials are released into the environment.
Approximately 400 incidents of this type occur

22



annually, Responses to such incidents vary widely
according to the nature and the magnitude of the spill.
While the respaonse may be relatively small, the handling
of such 1incidents rTequires flexibility in both the
technical approach and in the expenditure of funds. For
these reasons, it is important for the Kansas Department
of Health and Environment to maintain the funds
neCessary to respond to these emergencies.

Improved Coordination

During the fourteen years I was in the legislature,
there were several attempts to improve the
organizational capacity of state government to deal with
the important issues of water, other natural resources,
and the environment. [ believe we should continually
look for the most efficient and effective methods of
dealing with our responsibilities in these areas.

Last year, I took the initiative in executive
reorganization to consolidate the Kansas Park and
Resources Authority with the Kansas Fish and Game
Commission into a single, cabinet-level Department of
Wildlife and Parks. This action raised the standing of
this segment of natural resources in state government.
This reorganization is already paying dividends in
improved coordination and cooperatinn, not only between
wildlife and recreation interests, but with other

departments such as Commerce and Corrections and the
Water Office.

While I do not rule out additionmal reorganization
in the future, T believe much can be done to improve the
efficiency and effectiveness af the system we have in
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place today. As a starting point, I have directed the
heads of all water-related agencies to explore options
for developing more coordinated planning and
management. They have already begun their discussions,
and I expect to have a propogsal from them that can be
reflected in the 1990 budget. My intent is to encourage
full cooperation and communication among all agencies to
achieve greater efficiency. I can say to you that the
people I have selected to manage our state agencies are
committed to this goal.




ATTACHMENT B

NATURAL RESOURCES

4-10

The Governor's FY 1989 budget includes major new investments in the state’'s natural resources.
The Governor recommends expenditure of 34 million from the Economic Development Initiatives
Fund for 14 projects to enhance local water supply, provide for flood control, restore contami-
nated groundwater supplies, and develop regional recreational opportunities. The Governor
also recommends expenditure of $170,000 in oil overcharge funds to study the Dakota Aquifer as
a major source of future water supply for Kansas. Specific recommendations are summarized in
the table below, which details the projects, administering agencies and recommended funding
levels. g om o

NATURAL RESOURCES

AGENCY/PROJECT : . FUNDING

Department of Health and Environment

Galena Superfund Site—State Match . ............. ... .. ... .. ...... $500,000
Saltwater Contamination Cleanup
Wilgus Water Well—Saline County . ........... ..., ... 250,000
Brother's Lease—Rice County ............ ... 100,000
Raymond Smith Well—Hodgeman County ....................... 125,000
Enoch Thompson Well—Pawnee County ............c....on.... 50,000
Temple Qil—Montgomery County .. ......... ...t .. 150,000
Douglass—Greenwood County . .............0 i, 200,000
Burrton—Reno County .. ....... ...ttt i e 300,000
Dinkle Well—Ellis County .. ........iiiiiiiittenminnnn.. 75,000
Department of Wildlife and Parks
Hillsdale Reservoir—Recreation Facilities ........................... 700,000
Cedar Bluff—Purchase of Storage . . .. ..ot ittt i e 365,418
Purchase of Wetlands Habitat ....... ... ... .. 00, 27,100
State Conservation Commission
Centralia Site 50 Multipurpose Lake . ... ...... . ... ... .. ... 240,000
Wellington Multipurpose Lake . .......... ... .. ... ... ... 917,482
Kansas Geological Survey
Dakota Aquifer Investigation .. ......... .0ttt erenennnn.. 170,000
TOTAL ......ccevenennnsocas B J— cesreercsaacaaee. .. 54,170,000

The projects to be administered by the Department of Health and Environment include the
Galena Superfund project and eight saltwater contamination cleanup projects. The $500,000
recommended for Galena meets the ten percent match required by the federal government for
cleanup of the Galena subsite of the Cherokee County site on the National Priority List of the
tederal Superfund program. Heavy metal contamination of ground and surface water at the site
was caused by mining and smelting activities in the region. The eight saltwater contamination
cleanup projects are drawn from the department's list of 332 statewide sites that have contami-
nated ground or surface water. The projects are ones that have been identified by the department
as having a high priority for cleanup because of local water use requirements.



The Wildlife and Parks projects include $700,000 for development of recreational facilities at
Hillsdale Reservoir in Miami County, including boat ramps and adjacent parking lots, swim-
ming beaches, breakwaters for protection of boat ramps and swimming beaches, and roads.
Also recommended is $365,418 for purchase of water storage in Cedar Bluff Reservoir in Trego
County. The funding is necessary to implement the terms of an agreement with the U.S. Bureau
of Reclamation whereby the state will gain control of reservoir storage to maximize the lake’s
fish, wildlife and recreation benefits. The recommendation for Wildlife and Parks includes
$27,100 for acquisition of land in the McPherson area to be protected as a wetlands wildlife

refuge.

The recommendation for the State Conservation Commission includes state funding for two
multipurpose small lakes projects. Funding of $240,000 is recommended for land treatment at the
Centralia Site 50 Multipurpose Small Lake, which is designed to provide flood control, water
supply and recreation benetfits to the residenis of the area in Nemaha County near Centralia.
The recommended amount completes the state’s contribution to that project. Also recommended
is $917,482 for the Wellington Multipurpose Small Lake to be constructed by the City of
Wellington. The project will provide water supply. flood control and recreation benefits to the
city and surrounding area: state funds will be used for flood control, recreation and land
treatment elements of the project. The total state share of project funding is $1,083,000; the
remaining $165,518 would be funded in FY 1390.

The Governor's recommendation for the Kansas Geological Survey includes expenditure of
$170,000 in oil overcharge funds for continued investigation of the Dakota Aquifer. The Dakota
represenis @ major water resource for Western Kansas but further study is required to assess
both the water quality and quantity in the aquifer.

4-11
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A Cherokee County Site
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Cherokee County Remedial Project

The Kansas Department of Health and Environment has identified over
332 water contamination sites statewide. As recommended in the State
Water Plan, the agency has established the priority sites for clean-
up for FY 1989. The Cherokee County remedial project is one of the
priority sites.

Mining and smelting activities in Cherokee County dating to the
1880's caused widespread environmental contamination throughout the
area. This area is designated as a National Priority listing site
under CERCLA (Superfund) and initial remedial action plans are in
process.

The contamination is primarily heavy metals such as lead and
cadmium. The contamination has affected surface and groundwater
quality in Cherokee County. Contaminants are present above drinking
water standards in the shallow aquifer in the area. Although
contamination has not been found in the deeper Roubidoux Aquifer,
without corrective action, there is a possibility that the
contamination may spread.

The overall remediation project for the Cherockee County site will

require a major expenditure of funds. The $500,000 requested by
Kansas Department of Health and Environment is the match necessary
for the federal superfund funds to be expended. These state

expenditures are 10 percent with the superfund providing 90 percent
of the funds.
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Saline County
Water Contamination Site

Wilgus Well

The Kansas Department of Health and Environment has identified over
332 water contamination sites statewide. As recommended in the State
Water Plan, the agency has established the priority sites for clean-
up for FY 1989. The Wilgus well site is one of the priority sites.

The groundwater contamination is probably the result of past
saltwater disposal and/or lease management on nearby oilfield
operations. The chloride contamination is evident throughout' a
sizable area; however, drilling is needed to determine which sources
caused the contamination. ©Potential exists that residual salts may
still exist in abandoned ponds or poorly plugged wells may be leaking
into the shallow groundwater.

The Wilgus well area is thought to be confined to the NW 1/4 of Sec.
20, Township 14 South, Range 2 West, Saline County, Kansas.
Additional drilling is needed to delineate the extent of the
contamination and any potential sources which may still exist.

The cost of investigation and determining the potential for
containing and removing the contamination within the Wilgus area is
$250,000. The cost may exceed this level if the contamination
proves to be larger than indicated within the 1984 study.
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LOWER ARKANSAS BASIN

Rice County

Site

ORLAHOMA

Brothers Lease

The Kansas Department of Health and Environment has identified 332
water contamination sites statewide. As recommended in the State
Water Plan the agency has established the priority sites for clean-up
for FY 1989. The Brothers Lease Site is one of the priority sites.

Shallow groundwater was contaminated by an oil field reserve pit
located on the Brothers lease. Fluid was recovered from the reserve
pit; however, shallow groundwater infiltrates back into the pit.
Elevated chlorides exist within the reserve pit and a nearby farm
pond.

The site is located within the South 1/2 NE 1/4 of Sec. 12-T21S-
R7W, Rice County. The contamination area is confined to a fairly
small area at this time. The groundwater usage within the area 1is
considerable so it is important that the area be cleaned up before
the contamination migrates into clean areas.

The site clean-up cost is estimated at $100,000 to cover staff
oversite, soil removal, groundwater monitoring wells, recovery
wells, operating and disposal costs. The responsible company has
filed bankruptcy so cost recovery or responsible party clean-up 1s
not possible.

-Water Contamination
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COLORADO

Hodgeman County -
Water Contamination Site

Raymond Smith Well

The Kansas Department of Health and Environment has identified over
332 water contamination sites statewide. As recommended in the State
Water Plan, the agency has established the priority sites for clean-
up for FY 1989. The Raymond Smith well site is one of the priority
sites.

Elevated chlorides exist in the Smith irrigation well. The chloride
problems date back about 20 years but seem to be getting worse. The
contamination is thought to be from past use of an oil field
saltwater disposal pond. The possibility does exist that a poorly
plugged oil field well may be allowing the Cedar Hills Formation to
leak into the alluvial aquifer.

The site is located in the NW 1/4 of Sec. 1, Township 23 South,
Range 23 West, Hodgeman County, Kansas. The contamination is within
the Buchner Creek alluvium and has not become widespread at this
time.

The site remediation cost has been estimated to be $125,000 to
perform adequate site evaluation and remediation. The costs may
drastically exceed this level if a well does prove to be leaking
Cedar Hills Formation water into the overlying alluvium.
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Pawnee County B
Water Contamination Site

Enoch ‘Thompson-

The Kansas Department of Health and Environment has identified over
332 water contamination sites statewide. As recommended in the State
Water Plan, the agency has established the priority sites for clean-
up for FY 1989. The Enoch Thompson well site is one of the priority
sites.

The Thompson stock well has a chloride concentration of 1180 mg/l
which is thought to be a result of past saltwater disposal pond
usage. No known source of chloride contamination exists at this
time; however, additional evaluation is needed to determine the full
areal extent of the plume.

The area of known contamination exists within the NW 1/4 of Sec. 17,
Township 21 South, Range 20 West, Pawnee County, Kansas. The
initial source of contamination is thought to have been within the SE
1/4 of Sec. 8, Township 21 S, Range 20 West. The Thompson well is
completed in the alluvial aquifer at the north edge of the Pawnee
River Valley. :

The site remediation is estimated to cost $50,000 to rule out any
active sources and produce and dispose of contaminated groundwater
until the concentration can be reduced to a usable level.



VFRDIGRIS BASIN

—z

GRPEHWOOD
Eulimg.e

1 M=

Montgomery County
Water Contamination Site

CHAUTAUQUA
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OKLAHOMA

Temple 0il Company

The Kansas Department of Health and Environment has identified over
332 water contamination sites statewide. As recommended in the State
Water Plan, the agency has established the priority sites for clean-

up for FY 1989. The Temple 0il Company site is one of the priority
sites.

Surface and subsurface contamination exists from past oil field
operations. Two large sgltwater disposal ponds were constructed in a
sandstone area which caused much of the contamination. The combined
surface area of the two ponds is about one-half acre and the ponds
contain fluids too high in chloride concentration to be discharged to
the surface. An area of approximately two acres of severe soil
contamination exists which will require removal.

The contamination area is located within NE 1/4 of Sec. 19, Township
32 South, Range 14 East, Montgomery County, Kansas. The area is of
particular concern because the surface runoff from this area 1is
discharged to the Elk River which feeds the Elk City Reservoir.
Chloride concentrations have been detected downstream from this site
which range as high as 3250 mg/1l.

The cost of disposing fluids from the abandoned storage ponds,
performing soil removal and closing the surface ponds is estimated to
be §$150,000 to complete. The responsible company is bankrupt.
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Greenwood County
Water Contamination Site

QKLAHOMA

Douglass Lease

The Kansas Department of Health and Environment has identified over
332 water contamination sites statewide. As recommended in the State
Water Plan, the agency has established the priority sites for clean-
up for FY 1989. The Douglass lease site is one of the priority
sites.

The Douglass lease contamination area is thought to be the result of
a leaking disposal well located three-fourths of a mile southwest of
where saltwater was found entering Dinner Creek. Contamination has
entered shallow terrace gravel deposits and moves in an eastwardly
direction until the saltwater outcrops in the surface drainage.

The saltwater contamination is entering Dinner Creek in the SE 1/4 of
Sec. 22, Township 22 South, Range 13 East, Greenwood County, Kansas.
The saltwater disposal well thought to have caused the contamination
continues to enter the surface drainage.

The site investigation and c¢lean-up is estimated to cost $200,000.
Test drilling 1is needed to determine the magnitude of the
contamination and to design a recovery system. The site clean-up
will require the installation of a recovery well or wells and the
cost of operating the recovery and disposal systems.
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Harvey County
Water Contamination
Site

Burrton 0il Field

The Kansas Department of Health and Environment has identified over
332 water contamination sites statewide. As recommended in the State
Water Plan, the agency has established the priority sites for clean-
up for FY 1989. The Burrton 0il Field site is one of the priority
sites.

Groundwater contamination within the Burrton area has been a problem
for a number of years. The chloride contamination has been caused by
saltwater disposal ponds, shallow disposal wells, spills, overflows
and line failures which have occurred since 1931 within the pool.

An extensive area of groundwater contamination has been identified
within the Equus Beds Aquifer upgradient from Wichita's public water
supply. This contamination seems to be slowly moving through the
aquifer and will continue to contaminate areas downgradient.

Chloride contamination, crude o0il and volatible organics from crude
0il exists within the shallow groundwater within the Burrton 0il
Pool. There is an extensive monitoring system already established so
the funds are needed primarily to perform the actual removal and
disposal of contaminated soil and groundwater.

The cost of clean-up has been estimated to be $300,000; however,
with the extensive contamination, these funds may not be adequate to
restore the groundwater to background levels. The clean-up being
proposed would be adequate to limit any downgradient contamination.

243
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Ellis County
-Water Contamination Site

Jim Dinkel Well

The Kansas Department of Health and Environment has identified over
332 water contamination sites statewide. As recommended in the State
Water Plan, the agency has established the priority sites for clean-
up for FY 1989. The Dinkel well site is one of the priority sites.

A private well and a large area surrounding Mr. Dinkel's farm has
been contaminated by oil field pollution resulting from a leaky,
shallow disposal well and saltwater ponds. '

The contamination area is located within the SE 1/4 of Sec. 32,
Township 31 South, Range 17 West, Ellis County, Kansas. The
contamination extends one-fourth to one-half mile around the Dinkel
farm. The land in the area is used for agricultural purposes with
extensive o0il production throughout the area.

The estimated cost of site cleanup is $75,000 to perform the clean-up
of the aquifer. The cost would include the pumping and disposal of
contaminated groundwater and oversite until the aquifer can be
restored to usable quality.



MARAIS DES CYGNES' ASIN

Pitoi i |
T
,/“\:ﬂr'
_,;fmmm
: 7_“,}'/;/’[ l N
pa

o fo
J'/-
.'.‘
i

MISSOURI

Miami County
Hillsdale Lake

Recreaticnal Facilities at Hillsdale Lake

Recreational facilities at Hillsdale Lake are inadequate to meet the
demand generated by proximity to Kansas City and other population
centers. Concern about public safety has been expressed. Unlike many

other federal reservoirs, no Kansas state park has been developed at
Hillsdale.

In 1981, the legislature created Hillsdale State Park. However, no
State money was appropriated to construct the park at that time. The
legislature reaffirmed its commitment to construct the park in 1984
and the State Water Plan recommended its construction in 1986. At

the present time, there are only limited park facilities at the
reservoir.

The Kansas Department of Wildlife and Parks will need an
appropriation of $700,000 for FY 1989 to complete the development of
recreational facilities at the reservoir. This expenditure will
include local ramps, swimming beaches, parking lots for boat ramps,
breakwaters for protection of boat ramps and swimming beaches and roads.

2-14



TR
i "
t, o

COLORADO

.OKY HILL — SALINE BASIN

Trego County
.—Cedar Bluff Lake

Cedar Bluff Lake

The State of Kansas has negotiated an agreement with the Bureau of
Reclamation to maximize the benefits of Cedar Bluff Reservoir.
Since the water supply from the reservoir is inadequate to meet all
demands, the State Water Plan reccmmended that alternative uses of
the reservoir be investigated. This investigation resulted in the
agreement.

A memorandum of understanding between the Cedar Bluff Irrigation
District, the Department of Wildlife and Parks, the U.S. Fish and
Wildlife Service and the U.S. Bureau of Reclamation has been signed
to implement this agreement. The memorandum of understanding was
reviewed at a public meeting in Ness City, Kansas, attended by over
175 people who indicated resounding support to execute the agreement.

Pending approval from the U.S. Congress authorizing the Bureau of
Reclamation to re-assign the project purposes of Cedar Bluff Lake,
the Kansas Department of Wildlife and Parks needs $365,424 which-
would be the total payment to the Bureau of Reclamation. This
payment would give the State of Kansas control of storage space in
the lake and result in the Department of Wildlife and Parks being
able to maximize the lake's fish, wildlife and recreation benefits.
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Reno Counties
-Natural Wetlands

OXLAHOMA

Wetland Habitat Acquisition

An estimated 40 percent loss of wetlands in the state has occurred
since 1955, due to conversion, depletion and stream alteration. This
proposal 1is to acquire natural marshes that exist in the Big Basin
Area near McPherson from willing sellers.. The money could also be used
to purchase and reclaim drained wetlands. The land acquired would be
protected as wetlands wildlife refuge.

Willing sellers could be identified through cooperation with
conservation districts, Agricultural Stabilization and Conservation
Service offices, and possibly Farmers Home Administration. Field
personnel can identify quality wetlands and visit with landowners. The
opportunity for this program is good. Currently, the financial
situation of the farm community is such that the possibility of
retiring drained lands would be welcomed by some landowners.

An appropriation of $27,100 for the Kansas Department of wildlife and

Parks is needed for purchase and initial development costs. The money
could be matched equally with Ducks Unlimited funds for waterfowl management.

ol -/
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Centralia Site 50

Funding 1is needed for the state's share for land treatment as
required under the provisions of the Multipurpose Small Lakes
Program., The completion of this project will provide flood
protection, water supply and recreation benefits to the residents of
the area in Nemaha County near Centralia. '

In 1987, the Kansas Legislature appropriated $98,192 to the
Multipurpose Small Lakes Program of the State Conservation
Commission for the purpose of adding water supply to the Upper Black
Vermillion Watershed, Site 50 flood control structure. Engineering
work preliminary to filing for construction permits is presently
taking place. Necessary easements and right of ways have been
acquired and the Kansas Water Office has applied for the water right
covering water-supply storage at the Site 50 Project.

$240,000 is needed for the State Conservation Commission to finance
the state's share for land treatment to protect the Site 50 project
from siltation as recommended in the State Water Plan.
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Sumner County
Wellington Small
Lake

OKLAHOMA

Wellington Multipurpose Small Lake

The project would be to add on flood control and recreation to a
water supply lake being developed by the city. Land treatment of

the drainage area is also required to protect the lake from
siltation. :

The city's present supply sources are inadequate for prolonged
drought conditions, both for present and future demands. A 1982
comprehensive study of the city's supply and demands found the best
and most economical plan was to expand the existing supply. The new
dam would be about two-thirds of a mile downstream of existing dam on
East Prairie Creek. The dam location is the SW 1/4 NW 1/4 NW 1/4
Sec. 3, Township 33 West, Range 2 West, Sumner County. This lake
will be about two and one-half feet higher than existing lake.

The new dam will provide a high degree of flood reduction downstream
on Prairie and East Prairie creeks. Partial flood damage reduction
would benefit a reach of the Chikaskia.

The present lake is used extensively for camping, fishing beoating
and picnicking. The new dam will increase the surface area from 380
acres to 670 acres. New access roads, picnic shelter, fishing
shelters and a boat ramp are planned around the new lake area. Some
existing access roads and facilities will be relocated or modified.

The state share would cover 100 percent of the engineering and
construction of the flood control portion, 50 percent of the
engineering and construction of the recreation portion and 80
percent of the needed land treatment. State share costs are
$§795,000 for engineering and construction and $288,000 for cost-

share on land treatment for a total State Conservation Commission
appropriation of $1,083,000.

216
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The Water Resources Potential of the Dakota Aquifer

In the near future, depletion of the Ogallala Aquifer will cause a
water shortage in western Kansas. The Dakota Aquifer, outlined on
the map above, will be the next available source of water for this
region; however insufficient information exists on the quantity and
gquality of Dakota water.

It is crucial to assess the potential effects of development in order
to avoid depletions similar to those being experienced in the
Ogallala. For this reason the Kansas Water Authority Annual Research
Report identified the Dakota Aquifer as a highest priority research
need.

A long term multi-agency plan of study to obtain this information on
the Dakota Aquifer has been developed by the Kansas Geological Survey
and incorporated in a Memorandum Of Understanding that has been
signed by the nine agency heads on the Water Steering Committee and
by the Groundwater Management District Association and the U.S.
Geological Survey.

The multi-year study will require new appropriations of approximately
$3,000,000. A first year appropriation of $165,428 is needed for the
Kansas Geological Survey.
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STATE OF KANSAS

DEPARTMENT OF HEALTH AND ENVIRONMENT
Forbes Field
Topeka, Kansas 66620-0001
Phone (913) 296-1500 .
Mike Hayden, Governor Stanley C. Grant, Ph.D., Secretary

Gary K. Hulett, Ph.D., Under Secretary

Presentation to

House Appropriations Committee
Regarding Governor's Natural Resources Budget Initiative

February 16, 1988

Groundwater is a major source of water supply throughout Kansas.
Approximately 85 percent of all water used in Kansas is supplied
from groundwater. In rural areas, groundwater supplies 85
percent of the drinking water. Groundwater is the sole water
source for 602 public water drinking supplies that serve 747,000
people. Groundwater resources are abundant in the western two-
thirds of the state and are limited in the eastern one-third of
Kansas.

A wide range of agricultural, industrial, municipal, and domestiec
activities can contaminate groundwater. Leachate from waste
disposal facilities, particularly hazardous waste landfills,
often causes the most concentrated and toxic contamination.
Leaks from underground fuel and chemical storage tanks or leaking
underground injection wells cause similar contamination. In
addition, there are many sources that may cause more widespread
contamination, such as septic systems, agricultural chemicals,
road salts, and poor maintenance of o0il, gas, and water wells.

A year ago, the department put together a publication which
listed 332 contaminated sites in Kansas. No part of the state is
free of contaminated sites. About one-half (168) of the sites
inventoried were the result of petroleum or petroleum-related
saltwater; 62 sites were contaminated as a result of volatile
organic compounds; 32 were contaminated as a result of metal
contamination; 23 were contaminated as a result of pesticide
application. The remaining 47 were contaminated by a variety of
sources. Of the 332 sites, 233 -- or roughly seventy percent--
were contamination to the groundwater resources.

Governor Hayden's budget recommendations contained funding to
implement the state water plan for Fiscal Year 1989, Nine
projects totaling $1,750,000 are to be implemented from the
Economic Development Initiatives Fund (Attachment A). fffﬁ
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The projects to be administered by the Kansas Department of
Health and Environment include the Galena Superfund site in
Cherokee County and eight saltwater contamination cleanup
projects. The $500,000 recommended for Galena meets the ten
percent match required by the federal government for cleanup of
the Galena subsite on the National Priority List of the federal
Superfund progran. Heavy metal contamination of ground and
surface water at the site was caused by mining and smelting
activities in the region. The eight saltwater contamination
cleanup projects are drawn from the department's list of 332
statewide sites that have contaminated ground or surface water.
The projects are ones that have been identified by the department
as having a high priority for cleanup because of local water use
requirements. Attached is a short description of each of the
project.

Galena Subsite

The final remediation plan for the Galena subsite is yet to be
completed., The current proposal involves the following:

14 Surface mine wastes will be removed and milled to remove to
the metal sulfides. The metal sulfides will be sold to help
defray a portion of the costs. The tailings remaining from
the milling operations will be disposed of in one of the
follwing ways to be determined later: (a) left in
impoundments for use by the National Guard shaft plugging
operations, (b) backfilled into the mine voids without
additional material, or (e) left on the surface for use by
property owners.

2. Surface drainage will be diverted around specific areas to
prevent stream capture by mine shafts and subsidences. Owl
Branch will be diverted around the Blue Hole using a
concrete-lined channel. A portion of Owl Branch will be
diverted to Tributary C to reduce surface water drainage in
the lower Owl Branch mine areas. The Tributary A stream bed
through Hell's Half Acre will be reestablished with a line
channel to eliminate the present stream capture.

3. Recontouring of approximately 900 acres will be done to
reduce infiltration and to help convey runoff from the area.
Portions of these areas will be revegetated to prevent
erosion.

4, Deep aquifer well remediation will be taken to protect the
Roubidoux aquifer from contaminant migration from the
shallow adquifer. Abandoned wells will be plugged.
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The net result of the remediation will be to eliminate several
sources of groundwater contamination, to remove the tailing piles
thereby allowing the land to be reclaminated and put back into
productive use or for economic development.

Burrton 0il Field

An example of one of the eight saltwater site projects is Burrton
area in Reno County.

Groundwater contamination within the Burrton area has been a
problem for a number of years. The chloride contamination has
been caused by saltwater disposal ponds, shallow disposal wells,
spills, overflows, and line failures which have occured since
1931 over and within the contamination plume.

An extensive area of groundwater contamination has been
identified within the Equus Beds aquifer upgradient from
Wichita's public water supply. This contamination seems to be
slowly moving through the aquifer and will continue to
contaminate areas downgradient.

Chloride contamination, crude 0il, and volatile organies from
crude oil exists within the shallow groundwater within the
Burrton o0il pool. There is an extensive monitoring system
already established so the funds are needed primarily to perform
the actual removal and disposal of contaminated soil and
groundwater,

The cost of cleanup has been estimated to be $300,000; however,
with the extensive contamination, these funds may not be adequate
to restore the groundwater to background levels. The cleanup
being proposed would be adequate to 1limit any downgradient
contamination.

Should the City of Wichita well field become contaminated -- the
result of movement of chlorides, crude oil, and volatile organics
-- Wwhat 1is the economiec impact on Wichita and the surrounding
region? What are the alternatives available to Wichita for an
alternate water supply? Is there an alternate supply which could
be devleoped? What is the cost? Yes, there is an impact on many
citizens. By contrast, several other sites involve farmstead
water supplies. The economic impact statewide may not be as
great, but, certainly to the individual farmer or rancher it is a
significant economic hardship.

Conclusion

The exact value that water adds to the economy is difficult if
not impossible to measure. Its effect is far too subtle to allow
such appraisal, for as the air we breathe it becomes an integral
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part of every facet of our daily lives. Any appraisal of its
future effect on the Kansas economy should not be limited to
minimizing the adversity it has caused in the past. Attention
must be focused also on how water can be used for new economic
growth.

I hope that I have been able to provide you with a clear
understanding of the Governor Hayden's initiatives, using the
economic development initiatives fund to restore contaminated
groundwater supplies. This is the first step in a long process
of restoring our natural resources for the beneficial use of all
Kansans.

Presented by:

Stanley C. Grant, Ph.D.
Secretary y
Kansas Department of Health and Environment
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ATTACHMENT A

NATURAL RESOURCES

410

The Governor's FY 1383 budget includes mcjor new investments in the state’s ncrural resourcss.
The Governcer recommends axpenditura of 34 million from the Econcmic Development initictives
Tund for 14 projects to enhcnce loczi water supply, provide for flood contral, restore ccnicmt-
nated groundwater supplies, and develop regional recrectional opportunities. The Governcr
also recommends expenditure of 5170,000 in oil overcharge funds to study the Dckote Aquifer as
@ maijor source of future water suppiy for Kansas. Specific recommendctions are summarizad in
the table below, which details the projects, administering agencies-and recommended {unding
lavels.

NATURAL RESOURCES

AGENCY/PROJECT L FUNDING
Department of Health and Environment
Galena Superfund Site—State MAtEh . .o varneneereneeinnn. : $500.000
Saltwater Contamination Clecnup
Wilqus Water Well—Saline County .. ... ...t 250,000
Brother's Lease—Rice Caunty . ... .o s oo, 100,0C0
Raymond Smith Well~Hodgeman County ...........cvnvnennnnn. 125,000
Enoch Thompson Well—Pawnee County . ...... ..o 50,000
Temple Qil—Montgomery COUIEY .. . ..t v e i 150,000
Douglass—Greenwood COUImIY, + v v v v v v v v vrmmmne e 200.0¢0
BuIrton—B8n0 COURE.# . oo v v et e it ie e r st caa e e 300.000
Dinkle Well—Ellis Counmty . .. vttt tnnennoeernnas oo ' 75,000
Department of Wildlife and Parks:
Hillsdale Reservoir—Recrsation Facilities . ............ ..o T 700.CC0
Cadar Blulf—Purchase of SIorage .. .. o v v v it it e e 365,418
Purchase of Wetlands Habital . . . . v o v v i ii i i e e e 27.1C0
State Censervaticn Caommission
Centralia Site 50 Multipurpese Lake ........ ... ... 240,000
Wellington Multipurpose Lake . ............ .o 317,482
Kansas Geological Survey
Dakota Aquifer [nvestig@tion . . ... ... ..o iiinnii i 170,900

TOTAL ... .0t v aare s weciel & wieTe ® e B s S8 lem BN E E W 8 s caani s wew s v 94,170,000

The projects to be administered by the Department of Heclth cnd Environment include the
Galena Superfund project and eight saltwater contamination cleanup projects. The 3300,0CC
recommended for Galena meets the ten percent maich required by the federal government for
clecnup of the Galena subsite of the Cherokee County site on the National Priority List of the
federal Superfund program. Heavy metal contamination of ground and surface water ct the site
was cqused by mining cnd smeiting activities in the region. The eight saltweter contamination
=ieqnup Trojects e drown Tom the daoartment's list of 332 statewide sites that have contami-
agted gTound or SUIGCI WCIST. |42 CTOj2CiS aT9 ones iidt iove seen idenniied By the depamtment
as having a high priority {or ciecnup zeccuse ot local water use raquirements. '



The Wildlife and Parks projects include 3700.0C0 for development of recrecticnal fzcilities at
Hillsdale Reservoir in Miami County, including beat ramps and adjccesnt garking lots, swim-
ming beaches, breakwaters for protection of boat remps and swimming becches, and roacs.
Also recommended is $383,418 for purchase of water storage in Ceadcr Bluii Reservoir in Trago
County. The funding is necessary (o implement the terms of an agreement with the U.S. Burecu
of Reclamation whereby the state will gain control of reserveir storage ta maximize the lake's
fish, wildlife and recreation benefits. The recommendation for Wildlife and Parks includes
527,100 for acquisition of land in the McPherson area to be protected as @ wetlands wildlifs
_ refuge. , :

The recommendaticn for the State Conservation Commission includes state funding for two

multipurpose small lakes projects. Funding of $240,C00 is recommended for land trectment a1 the
Cantralia Site 50 Multipurpose Small Lake, which is designed to provida floed control, water
supply and recrection benefits to the residents of the areq in Nemaha County near Centralic.
The recommended amount completes the state's contribution to that project. Also recommended
is 38917,482 for the Wellington Multipurpese Small Lake to be constructed by the City of
Wellington. The project will provide water supply. flocd control and recreation benetits to the
city eand surrounding dreq; state funds will be used for flocd control, recreation and land
‘rectment elements of the project. The total state share of project funding is $1.083,000; the
remaining $165,518 would be funded in FY 1380.

The Governor's recommendation for the XKansas Geolegical Survey includes expenditure of
$170,000 in oil cvercharge funds for continued investigation of the Dakota Aquifer. The Dakcta
represents g mgjor water resourcs for Western Kansas but further study is required to gssess
both the water quality and quemtity in the aquifer.
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Cherokae- County Remedial Project

The Kansas Oepar=ment of Healtk and Environment has ideatiZisd over
132 water contamination sitas statewide. As racommended 1 the Stats
Watar 2lan, %=he agency tas established the pricrity sitas Zor cl=an-
up for FY 1989. The Cherckee County remedial project is one of thse
priority sitas.

Mining and smelting activities in Cherokee County dating to ctae
1880's caused widespr=ad envircnmental contamination thrgughout =tae
araa. This arsa is designated as a National Pricrity listing sits
under CERCLA (Superfund) anéd initial remedial action glans are Ln

crocess.

The contamination i1is primarily heavy metals such as lz2ad znd
cadmium. The contamination has affscted surface and groundwaszar
quality in Cherokee County. Contaminants ars present above drinking
watser standards ian the shallcw aguiZer in the area. Alzhougn
contaminacion nhas not been found 1n the deeper Roubidoux Aguirfer

-7
without corresctive action, there 1s a possibility that =z=he
contaminaticn may sorsaad.

-

b <im Thgwaeae TounTtyt Los L
T=2gu . : z fugc i THE 33686,006 sEousSsded o
Xansas Oepartment of Health and Environment is the match necsssary
for the faderal superfund funds to be expended. Thasas stazs
axpmanditurss ars L0 sezcent wizh the superiund zzroviding 30 serzsnz
332 tner Jundie

. L. g o . 4
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SMOKY HILL — S'ALINE BASIN

Saline County
Water Comntamination Site

Wilgus Well

The Kansas Department of Health and Environment has identified over
332 water contamination sites statewide. As recommended in the State
Water Plan, the agency has established the priority sites for clean-
up for FY 1989. The Wilgus well site is one of the priority sites.

The groundwater contamination is probably the result of past
saltwater disposal and/or lease management on nearby oilfield
operations. The chloride contamination is evident throughout' a
sizable area; however, drilling is needed to determine which sources
caused the contamination. Potential exists that residual salts may
still exist in abandcned ponds or poorly plugged wells may e leaking
inte the shallow groundwater.

The Wilgus well area is thought to be confined to the NW 1/4 of Sec.
20, Township 14 South, Range 2 West, Saline County, Kansas.
Additional drilling is needed to delineate the extent of tnhe
contamination and any potential sources which may still exist.

The cost ©of investigation and determining the potential Zforx
containing and removing the contamination within the Wilgus area is
$250,000. The cost may exceed this level 1f the contamination
prcoves to be larger than indicated within the 1984 study.



Wilgus Well
Saline County Legal Description: NWNW 20-145-2%

Chlorides have been detected in several private wells at levels
exceeding the current state acticn levels (KAL) and federal
secondary drinking water standards by ten (10) times (>2500 ppm).
The primary source of the chloride contamination appears to be
from oil field activity. The study area covers approximately a
four (4) gection area or 23680 acres cf which approximately 320
acres have been directly affscted by the chloride contamination.

The City of Salina obtains 4its water fram wells located
approximately 1.5 miles to the west of the contamination. No
public water supplies are known to exist within the sites’
defined boundary. The contaminated wells obtain their water from
the upper part of the Wellington Formaticn and the unconsaolidated
alluvial deposits of the Smoky Hill River Valley. The alluvial
aguifer is capable of yielding from 100 to SO0 gpm. The land use
in the area is primarily for farming and commercial purposes. The
populaticn density in nine square secticns around the defined
site is greater than 10l persons per sgquare mile due to the close
proximity of +the city of Salina. The Smoky Hill River is within
the sites boundaries to the west, and is classified as a high
valued fishery resource.
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LOWER-ARKANSAS BASIN

Rice Councy

@—\Jawr Contaminacion
Sice

3rothers Lease

The. Xansas Department of Health and. Eavironment has. identiliad 332
water contamination sicas statewide. As racommended i1n the Stats
Water DPlan the agency nas established the pricrity sites Zor clean-up
for FY 1989. The Brothers Lease Sita is one of tie pricricy sites.

Shallaw groundwatsr was ccntaminated by an oil £isld reserve pit
locataed on the 3rothers lease. Fluid was recoverad from The rCa2serve
pit; however, shallew groundwatar iafiltraces back into the pit.
Zlevarad chlorides =xist within the reserve git and a aearby £farm
pond.

The site is located within the South 1/2 NE 1/4 of Sec. 12-T215-
R7W, Rice County. The contamination ar=sa is confined to a Zfairly
small arsa at =his. time. The groundwater usage wWithin the area :Is
considerable sc it is important that the area be cleaned up before
the ccntamination migratss into cle2an araas.

The site clean-up cost is astimamad 2% s$100,000 tc cover stail
aversita, soll removal, groundwater mcn;t ring wells, rescovery
walls, operating and dissosal costs. Tha :esccnsknl= company nas
filed bankruptcy so ccst rscovery or rLesp 51bl= party clean-up is

not possible.
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Brothers Lease
Rice County Legal Descripticn: NE 12-21S5-7W

Chloride contamination has been detected in a farm pond and a
shallov aquifer at levels exceeding the current state acticn
levels (KAL) by ten (10) times (> 2500 ppm). The primary source
of *+he chloride contamination appears to be from. oil field
activity (reserve pit). The study area covers approximately 180
acres.

There are no public water supply wells located within a nine (9)
section area armund the study area, however several private wells
do exist. Groundwater is obtained from unconsolidated
Pleistocene deposits (dune sand and terrace deposits). The
unconsolidated aquifer yields from 1O to 100 gpm. Regional
groundwater flow is southeastward. The land use in the area is
primarily grassland for livestock. The population density within
the nine sectiaon area is less than S5 persons per sguare= mile. Cowvw
Creek is within the proximity of the site and is a high-valued
fishery resource. '
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UPPER ARKANSAS BASIN

!

Hodgeman County ‘
Water Contamination Site

Raymond Smith Well

The Kansas Department of Health and Environment has identified over
3132 water contamination sites statewide. As recommencded in the States
Water Plan, the agency has established the priority sites £for clean-
up for FY '1939. The Raymond Smith well site is one of the priority
sites.

Elevated chlorides exist in the Smith irrigation well. The chleoride
problems date back about 20 years but seem te be getting worsse. Ths
centamination is thought to be from past use of an oll field
saltwater disposal pond. The possibility does exist that a poorly
plugged il field well may be allowing the Cedar Hills Formation to
leak into the alluvial aquifer.

The site i1s located in the NW 1/4 of Sec. 1, Township 23 South,
Range 23 West, Hodgeman County, Xansas. The contamination is within
the Buchner Creek alluvium and has not become widespread at this
time.

The site remediation cost has been estimated to be 35125,000 to
perform adequate site evaluation and remediation. The costs may
drastically exceed this level 1f a well does prove to be leaking
Cedar Hills Fcocrmation water into the overlying alluvium.



Raymond Smith
Hodgeman County Legal Description: NW 1-235-23W

Chloride contamination has been detected in an irrigation well at
levels exceeding the current state action levels (KAL) and the
federal sgecondary drinking water standards (> 230 ppm). This
contamination problem dates back twenty years and appears to be
from oil field activity. The study area covers approximately 160
acres as the chloride contamination appears to be localized.

There are no public water supply wells within a nine section area
around the site. The contaminated well obtains its water from
uncansolidated alluvial deposit along Buckner Creek, and is
capable of yielding from 300 to 1000 gpm. The land use in the
area is primarily for crop and grassland. The population density
in a nine square section area arocund the site is less than 3
perscons per sgquare mile. Buckner Creek (Upper Arkansas Basin) is
a high-valued fishery resource.
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UPPER-ARKANSAS BASIN

Pawnesa Councty
@-—Wa:ar Contamination Sicte

- e — ———————————

Enoch Thompson:

The Xansas Department of Health and Eanvizonment nas identified over
332 water contamination si=as statewide. AS recommended in the Stacs
Wwater Plan, the agency has astaplished the priority sites for c¢lean-
up for FY 1389. The Encch Thompson wall si=a is one oI the priority
sites.

The. Thompson stock well nas a chloride concentraticn of 1180 mg/l
woich is thought to be a rasult of past saltwater disposal gond
usage. No known scurcse of chloride contamination exists at chis
time:; nowever, additiocnal evaluaticn is needed to derarmine the 3Iull
areal extent of the plume.

The area of known contaminaticn axists within the ¥W 1/4 of Sec. 17,
Townsnip 21 Scuth, Range 20 West, DPawnee County, Kansas. The
inicial source of cecntamination is thought to have Dba=n wizhin the SE
L/4 of Sec. 8, Township 21 S, Range 20 West. . The Thcmpson well is
completed in the alluvial aguifer at the north adge of thes ?2awnsas

River Valley.

The site remediation is astimataed to cost $50,000 to rule out any
active sources and produce and dispose of contaminated groundwater
until the concentration can Bbe reduced to 2 usabls level.
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Encch Thompson
Pawnee County Legal Description: NW 17-215-20W

Chloride contamination has been detected in a stock well at
levels exceeding the current state action levels (KAL) and the
federal secondary drinking water standards (> 230 ppm). The
primary source of the chloride contamination appears to be from
oil field activity (saltwater pit). The study area covers
approximately 160 acres.

There are no public water supply wells within a nine section area
around the site. Twg (2) public water supply wells that supply
the city of Burdett are located approximately 2.5 miles tc the
southeast. The centaminated well obtains water from an
unconsaolidated alluvial agquifer of the Pawnee River Valley. The
alluvial aquifer is capable of yielding SCO gpm. The land use in
the area is primarily crop and range land. The population density
in the Browns Grove township is 16.9 persons per sguare mile. An
unnamed tributary of Pawnee River is lLocated in the study area.
Pawnee River is a high-valued fishery resocurce.
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Montgomery County
Wacter Contamination Site

Temple Qil Company

The Kansas Department of Health and Environment has identified owear
332 water contaminaticn sites statswide. As recommended in the State
Water Plan, the agency has established the priority sites for clean-
up for FY 1989. The Temple Qil Company site is one of the priority
sites.

Surface and subsurface contamination exists from past oil field
operations. Two large saltwater disposal ponds were constructed in a
sandstone aresa which caused much of the contaminaticn. The combined
surface area of the two ponds is about one-half acre and the ponds
contain fluids too high in chloride concentration to be discharged to
the surface. An area of approximately two acres of severe sogil
contamination exists which will require removal.

The contamination aresa is located within NE 1/4 of Sec. 19, Township
32 Scuth, Range 14 East, Montgomery County, Xansas. The arsa is of
particular concern because the surface runoff from this area is
discharged to the Elk River which feeds the Elk City Reservoir.
Chloride concentrations have been detected downstream from this sita
which range as high as 3250 mg/l.

The cost of disposing fluids £rom the abandoned stor
performing soil removal and closing the surface ponds is e
be $150,000 to complete. The responsible company is bankru



Temple Oil Cémpany (Fowler)
Montgomery County Legal Description: NE 19-325-14E

Chloride contaminaticn has been detected in an unnamed tributary
of Elk River at levels exceeding the current state action levels
(KAL). Chloride concentrations 1/4 of a mile downstream from the
potential source exceeded the KAL by ten (10) timesg (>2300 ppm)
in 1983, and was still elevated above the KAL in 1986. The
ccntamination at this site is the result of oil field activity
(storage ponds). The study area covers approximately 320 acres.

There is a surface water public supply intake located
approximately two (2) miles tc the north of this site. There is
no public water supply located within the known contaminated
area. Groundwater occurs in the Tonganoxie Sandstone member of
the Stranger Formaticn which is capable of yielding 10 to 100
gpm. There are no known private wells located within the study
area. The dominant land use in the area consists of rangeland and
timberland. The populatiocn density for the Louisburg township is
16.5 persons per sgquare mile. The Elk River is within the study
ar=a to the northeast, and is a high-valued fishery resource.
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a- Wacar Countamination Sica

'RDIGRIS BASIN

Graenwaocd Councy

Couglass Laase

The Xansas Oepartment of Heal:zh and Environment has identillad over
132 water.contamination sites statewide. As rescommended in the Stacs
Water Plan, the agency has established the priority sitss Zfor clean-
up for FY 1989. The Douglass l=ase site is one of the priority

sites.

The Douglass lease contamination area is thougnt to be the result of
a leaking dispesal well lccated tharee-fourths of a mile soutnwest of
where saltwatar was found antaring Dinner Creek. Contaminaticon nhas
enterad shallow terrzace gravel deposits and moves in an eastwardly
directicn until the saltwatsr outcrops in the surface drainage.

The saltwatar contaminaticn is entering Dinner Creek in the SE Ll/4 of
Sac. 22, Township 22 South, Range 13 East Grezenweod County, Xansas.
The saltwatar disposal well thcught to Rave caused tie contaminaticon
continues to anter the surfacsa rainaqe.

The site investigation and cl=2an-up is estimated to cost $5200,Q00.
Test d illing is needed to determine the magnitude of the
contamination and to design a rsccovery systam. The sits clean-up
FELl dEguiza Taa iags=allzeica <2 2 =acasvary wall 2 wealls znd zhs
22sT 2F cperatlag Ine facowvary ind 4Ll598sal sysnams.



Douglass Lease
Greenwood County Legal Description: SE 22-225-13E

Chloride contamination has been detected in an wunnamed
intermittent tributary of Dinner Creek, at levels exceeding the
current state action levels (KAL) by ten (10) times (> 23500 ppm).
The primary source of the chlcride contamination appears to be
from oil field activity (dispasal well). The study area covers
approximately cne (1) square mile or 640 acres.

There are nc known public water supply wells within the study
area. Groundwater occurs in an uncensolidated (Pleistocene)
terrace gravel depcsits approximately 50 feet thick. This unnamed
aquifer is capable of yielding from 1 to 10 gpm. The land use in
the area consists primarily of range land for livestock. The
population density in the Madison township 1is less than 10
persons per square mile. Dinner Creek, which flows intoc the South
Big Creek (Neosho ‘River Basin) approximately five miles
downstream, has nc occurrences of protected species and is not a
fishery resource.
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LOWER ARKANSAS EASIN

Harvey County

Siga

Burrton Qil Field

The Kansas Department of Health and Environment has identified over
332 water contamination sites statewide. As recommended in the Stats
Water Plan, the agency has established the priority sites for clean-
up for FY 1983. The Burrton 0Oil Field site is one of the priprity
sites.

Groundwater contamination within the Burrton area has been a problam
for a number of years. The chloride contamination has been causead v
saltwater disposal ponds, shallow disposal wells, spills, overilows
and line failures which have occurred since 1931 within the pool.

An extensive area of groundwater contamination has been identifisd
within the Equus Beds Aquifer upgradient from Wichita's public watasr
supply. This contamination seems to be slowly moving tnrough the

aquifer and will ceontinue to contaminate areas downgradient.

Chloride contamination, crude oil and volatible organics Zrom cruds
oil exists within the shallow groundwater within the 3urrton Cil
Pcol. There 1s an extensive monitoring system already established so
the funds are needed primarily to perform the actual removal and
disposal of contaminated soil and groundwater.

" The cost of clean-up has been estimat=d to ke $300,000; howevar,

wizhh the =2xtansive contaminaticn, zhese Zunds may not be adsguantz ko
ra2store the groundwater =0 2ackground lavels. The claan~-up 2sing

proposed would be adequate to limit any downgradisnt contamination.

Water Contamination



Burrton Jil Field

Harvey County Legal Degcription: T23-245, R3-4W

Chloride contamination has been detected in many private wells
and observation wells at levels exceeding the current state
action levels (KAL) and the federal secondary drinking water
standards. Chloride concentrations in several wells have exceeded
the KAL by ten (10) times (>2500 ppm). The contamination at this
site is the result of many years of oil field activity. The
Burrton 0Oil Field study are=sa covers 144 square miles or 92, 160
acres of which approximately 14,080 acres have been directly
affected by the chloride contamination.

NMine (9) public water supply wells are located within the study’

area but have not been influenced by the contamination. The wells
obtain water from the McPherson Formation which includes all of
the unconsolidated stream and slope depcsits of Pleistocene age
that occur in the Little Arkansas Valley, also known as the
"Equus beds.” This agquifer is generally capable of yielding 300
gpm. Groundwater flow within the study area is to the scuth-
southeast. The dominant land use in the area is crop and pasture
land, with abcut one-third developed to the irrigation limit. The
population density in the Burrton township is approximately 60.7

persons per sSgquare mile. The Arkansas River i=s within the study
area boundaries to the socutheast, and is classified as a high-
valued fishery resource.
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T Figure 13
WATER WELL SAMPLING
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SMOKY HILL — SALINE BASIN

Z1lis Coumty
@T—Wa:er Coantcaminacion Sica

Jim Dinkel Well

The Xansas Department of Health and Eavironment has identiiied

132 water contamination sites statewide. As recommended in the S
Watar Plan, the agency nas establisnhed the priority sites for cl
up for FY 1989. The Dinkel well site is one of the priority sics

A private well and a large aresa surrounding Mr. Dinkel's Zazm b
been contaminated by oil £ield pollution resulting from a leaky,
shallow disposal well and saltwatsr ponds.

The contamination ar=a is located within the SE 1/4 of Sec. 12,
Township 31 South, Range L7 West, Ellis County, Kansas. The
contaminacion extends one-fourth £o one-half mile around the Dinkel
Zarm. The land in the ars=a is used for agricultural purposas wich
extensive oil production throughout the aresa.

The estimated cost of sits cleanup is $§735,000 to perform the clean-up
of the aquifer. The cost would include the pumping and disposzal oI
centaminated groundwater and oversite until the aguifer can bDe
restored to usable gquality.



Jim Dinkel
Ellis County Legal Description: SE 32-13S-17W

Chleride contamination has been detected in a private well and
test holes at levels exceeding the current state action levels
(KAL) and the federal secondary drinking water standards by ten
(10) times (> 2500 ppm). The primary source of the chloride
contamination appears to be fram oil field activity. The study
area covers approximately 840 acres around Mr. Dinkel’s farm.

There are no public water supply wells within a nine section area
around the site. The contaminated well obtains its water from an
unnamed unconsolidated alluvial aquifer which 1s capables of
yielding up to 10 gpm. The land use in the area is primarily crop
and range land. The population density in the Cathrine tawnship
is less than S persong per square mile. The North Fork of Big
Creek is located in the study area and is a high-valued fishery
resource. N



R p o s N b b ! .-
S AN sRML S -' . &
WK B ey na
L - {’ ~ | 2 N ’ ) I'; 7? ) ' ‘ .
2018 i Al ’ 9 §
7 e 7 - —-;}_— /_ b pl? 5 bt
e T g \ ;
i N = , \b Lo Y ) .
07 AN ( - 2_' PR T \ WE sy o =
\} )“\x? S0 %’IL RV 14 ,
. Quarrya | = : g ‘J‘JW _
vf‘j \l [ ’\/ )«"f (} e
% 1
\/_(:\-wrn | o ® i R
S & 4 e A
s R e LIRS RN B s
T . s }: 38 s W > s a0
I;___\:-\ "\‘_*.“ '“'-_'.-\. \-f —y s \’ ‘, 4 i
) . ~J l ,r/‘\ a‘ \ ... i
\_; 3 ,r\‘ v l//. R i m 5 =f
Dinke) DA A I U L
: \/rn e s, d = S == :
jr‘w " iloco|” ; ‘\\f I )U,- / . o
f-— . 2 ST T o i
Pl po e 7 = AN | e Wl :
- / & ' (K < ) B l . ‘H—\_/ ...' ‘
- : ' o087 2049 ! ~. !Gftr_:;\_,) e - r_\'W'
e 1 1 i 1 F\‘ , s - ‘\
- -L‘-, <) =u\\) L e M =R‘a 2 ‘\\\\
S, N T \
L | N\ ! Q i B, i
: i i | 5 ’( {__) ‘__-\ - H
I B! B
r ; N LT
05 i x = .| Q\?\ g
- \{- -F I -\\ 1 ‘l ) -: ;
- . ’ 20146 T—‘ N 23" ‘:
: =~ o s
% !
A L\- -"‘,_-,\ 2
= i | A A% -
H = : - :
: it E TAE, ey
. : z "
3 i l v A ™~
: - T
= 2050 | = Izon Nl L scur
= % ; R i =% - i oS
E E-/K \-l - \ . \ A -
3 | ke — hes
I l s
3 . | i - . ;
- il . = e a g .
- | » o B ',' — v = o s
E ) $ “;-:-) .- i ‘/4 S : — )
= | { __.__.-—-’
”——lm/f : Qil Well f | i A —— e © ¥
a3 R | ~— i ' -n z ” = = o
| | " : i — e e - mmwc
Sz, 1 27 : : N :\ " 5 ;
- 4 £ { i L o ; e
’ " & ¢, — = Ul e
3852 3099:.15, 779 ™3l 1650000 FEET 41 12307
»  Mapped, edited, and published by the Geolog . ~ Survey
"so\i‘:" as part of the Department of the Interior pro: ai» Uopowe
\ I " . - . % B e o e
§ *_‘\a‘ for the development of the Missouri River Basin N
Controt by USGS and USC&GS . ’IN
M
Topography by photogrammetric methods from aerial .
Jhategraohs taken 1939, Field cnecked 1951 i
Potycamic grojection. 1327 Morth American datum 23_‘355 173 MIS
10,000-foot grid based an Kansas coordinate systam, narth zone |
1000-meter Universal Transversa Mercator grid ticks, ]
zone 14, shown in blue }'
Fine red dashed lines indicate salectad fance and field lines wiara UTM GAYD ANC 1974 MAGNETIC NOATw FOR 3A

Zeneraily visidle on aerial phatogragns. Thig infermatien is uncnecked

Revisions shown in purple comoiied from aerial photagraphs
taken 1974, This information nat figl@d cnecked

JECLINATION Al CENTER QF 3mEET



TESTIMONY GIVEN BEFORE THE SENATE WAYS AND MEANS AND HOUSE
APPROPRIATIONS COMMITTEES, FEBRUARY 16, 1988, REGARDING THE
DAKOTA AQUIFER STUDY PROGRAM

DR. LEE C. GERHARD, DIRECTOR, KANSAS GEOLOGICAL SURVEY

My name is Lee Gerhard. | speak to you today in my capacity as
Director of the Kansas Geological Survey. My purpose is to brief you
about our proposed program of study of the Dakota aquifer of Kansas
and to relate this program to the Kansas Geological Survey's internal
planning process and to the State Water Plan.

The KGS initiated a self-study and an examination of Kansas needs
for geological research upon the appointment of a new director last
year. At the same time, through our representation on the Research
Committee of the Kansas Water Authority, we participated in the
development of the analysis of water research needs of Kansas.
From these two efforts, five Kansas Geological Survey programs of
research for the future were evolved. The first of these is the study
of the Dakota aquifer, which is also the number one priority of
research of the State Water Plan.

In cooperation with all of the other state water-related agencies,
the Dakota plan of study has been developed and is supported by a
memorandum of understanding between the Geological Survey and
other agencies, including the federal survey. The interagency
memorandum is attached to the back of the proposal summary of
which each of you have a copy. The main points of the Dakota study
are as follows:

1) Overdevelopment of the Ogallala aquifer has led to a serious
decline in water availability, both present and future, in wide
areas of western Kansas. Current studies do little except
document the decline of the aquifer. The only remaining
potential large-scale source of ground water for most of
western Kansas is the Dakota aquifer, but it is largely an
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unknown geohydrologic unit and is thus susceptible to
improper future management.

The Kansas Geological Survey, with the unanimous support of the

Water Steering Committee, is prepared to undertake an
accelerated study of the Dakota to provide Kansas with an
understanding of water quantity and quality and predictability
of Dakota water resources. This will lead to better
management of the Dakota resource than has occurred with the
Ogallala.

Implementation of the 1987 research committee report in the
State Water Plan can be accomplished in part by initiating a
long-term study of the Dakota Formation in Kansas and
surrounding areas. The Dakota study is part of the Integrated
Aquifer Analysis research-need and is listed as a highest
priority item.

Programmatic research is the most cost-effective means of
gaining an understanding of the Dakota aquifer. New funds

would be combined with existing funding to accomplish a long-

term study supported by all water-related agencies,
eliminating duplication and giving integration to research
efforts of all agencies, including those of the federal
geological survey. The Kansas Geological Survey is uniquely
qualified and structured to coordinate and conduct long-term
geohydrology studies.

Initiation of this program is proposed on or before July 1, 1988,

if funding can be obtained. The total cost of the program over
fourteen (14) years is estimated at $6.2 million, of which $3.0
million would be new funding. First-year new funding is
requested at approximately $170,000, including the State
share of cooperative funding with the federal geological
survey.

Study of the Dakota will include gaining knowledge of its

sedimentary architecture, structural configuration, hydrology,
and water quality to the extent necessary to evaluate the
water-resource potential of this complex aquifer system and
the likely effects of its future development.



7) Both synopsis of current knowledge and base field studies will be
initiated in the first year, providing a knowledge base for
construction of sedimentary, stratigraphic, and hydrologic
models of the Dakota during the course of the program.
Provision is made to address specific concerns or special
problems that develop in the state or its communities during
the course of research while maintaining progress to
completion of the integrated study.

| appreciate the opportunity to present this information today and |
would be pleased to discuss the Dakota program strengths with
you.
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SCHEMATIC CROSS-SECTION OF WESTERN KANSAS

HAYS SMOKY HILL AND SALINE
RIVERS

EDAR HILLS (PERMIAN)
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A
Program Proposal to Assess

THE WATER-RESOURCES POTENTIAL OF THE
DAKOTA AQUIFER IN KANSAS

A Long-Term Multi-Agency Research Program
EXECUTIVE SUMMARY

The Dakota aquifer system is an integral part of future water-resources planning for western and
south-central Kansas. It is the second most extensive aquifer in Kansas after the High Plaing aquifer
(Ogallala and associated alluvial aquifers). Figure 1 shows the geographic extent of the Dakota aquifer in
Kansas. In the near future, severe depletion of the Ogallala aquifer due to overdevelopment will cause a
critical water shortage in western and northwestern Kansas. The Dakota aquifer will be the next available

source of water for this region. Preliminary work by the Kansas Geological Survey, funded by a grant °

from the Kansas Corporation Commission, has shown that fresh and usable waters are present locally in
the Dakota aquifer of northwest Kansas. At present, however, insufficient information concerning the
quantity and quality of Dakota waters limits the ability of State water planners to evaluate this aquifer as a
future major source of water for this region. Equally important, it is crucial to assess the poiential effects
of development in advance in order to avoid depletions similar to those being experienced in he Ogallala.
A significant research effort is needed to develop a sound technical basis on which future water-
management and planning efforts can depend.
Responding to this need, the Kansas Geological Survey is proposing to conduct a ccmprehensive
multi-phased, multi-agency study of the Dakota aquifer system in Kansas. The proposed obizctives of the
program are: (1) to develop a usable and detailed geologic framework of the Dakota aquifer and related
rocks that extend from the outcrop areas in central Kansas to the Colorado and Nebraska state lines; (2) to
develop a better understanding of the structural configuration of the aquifer: (3) to characizrize water
availability, the movement of ground water, and the varation of water chemistry within the D:kota aquifer
System on a regional and subregional basis: and (4) to assess the effects of various water-—anagement
scenarios on the performance of the Dakota aquifer using three-dimensional mathematica: simulations
(ground-water models). With the completion of cbjectives 1, 2, and 3, addressing policy concerns and
water-management plans (4) for this complex aquifer system will be possible. In an effort 1o deal with
inter-state problems concerning the Dakota, the KGS will contact water planners and managers in
adjoining states in order to address concermns dealing with joint areas.
The Dakota aquifer system has the potential for providing new or supplemental wate: supplies to
meet current and future municipal, agricultural, and industrial demands in much of western Xansas. The
major water-resource issues that concern the Dakota relate to (1) the quantity and quality of available
ground water; (2) the degree of natural saltwater contamination from underlying units; (3) the cotential for
degradation of water quality due to shallow disposal of oil-field brines in zones beneath the Dakota; and
(4) the effect of saline-water discharge on surface-water quality in central Kansas. The suitzdility of the
Dakota aquifer for future water supplies will depend on currently unknown water-quality charzcteristics in
much of the area and on defining hydraulically connected parts of the overall hydrologic syster.
Addressing the future water-related issues involving the Dakota aquifer will require an integrated,
detailed study of the geologic units, the flow of water through the system, and the variation of water
quality throughout the unit. The proposed study will be conducted in several phases over a period of 14
years. Figure 2 shows the timing of the various program elements and tasks to be completed during this
progranl. The Kansas Geological Survey is willing to commit a considerable portion of its resources to
ensure the successful completion of this research program. Attached to this document is a preliminary
budget summarizing the resources that will be committed to this program by both the KGS and the U.S.
Geological Survey. In addition, the budget stresses the need for the funding requested from tha legislature
in order to complete the program in a timely manner,
The first year of the program will characterize water availability, movement, and quality in this
aquifer system; create ‘several Program water-related data bases; develop new cost-effective field
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PROGRAM ELEMENTS

15

Geologic framework

Struclural geology and localion of fraclure syslems
Subarea projects

Developmenl and lesting of a lhres dimensional matha-
malical model simulating ground-waler flow, solule
transport, and heat flow

Simulation of water-managemen! scenarios

Dala-base development

Final report preparation

Figure 2



techniques for aquiring information about the geologic framework in areas of sparse data coverage; and .
update the technical document to reflect any changes in approach or priorities that may arise as a result of
the first year's work. The function of the technical document is to provide a structure for the Dakota
Program that will be modified and updated to reflect the needs of those involved in the research and the
Water Steering Committee.

As part of the work plan, the geographic extent of the Dakota aquifer system will be divided into
subareas that will serve as the basis of future programs (Figure 3). The subarea projects will be conducted
during years 2 through 10 of the program. Each subarea project will address the basic questions of the
geology, hydrology, water quantity, and water quality of the Dakota aquifer. After completion of all the
subarea projects (years 11 through 14), the results will be combined and used to address water-
management CONCems on a statewide basis.

Reports and maps will be completed at the end of each individual research effort. Project reports
on the subareas of study will describe the hydrogeology and water chemistry of each part of the Dakota
aquifer system in Kansas. Other reports wiil deal with regional geology, stratigraphy, and other aspects
of the research that are not fully addressed in the project subarea reports. Short yearly summaries will
present the progress made on individual research projects and any significant findings. Use of this
information will permit delineation of regions of the state where usable water supplies are available in the
Dakota. Itis expected that these documents will aid in defining future research areas on the aquifer system
and will update the technical document.

, - Where appropriate, project results will be added to the Kansas Water Database.
geologic data bases will be made available in paper and electronic form as needed. A fi
summarizing the results of subaera-research projects will be prepared and used to assess the
future water-management decisions on the Dakota aquifer system. Additionally, provision will
address the short-term needs of water planners and managers that might be outside the resear
the subarea being investigated at the moment.

' Kansas Geological Survey takes the responsibility as the lead agency for conducting and
managing this long-term research program and will coordinate its efforts with other Federal, State, and
local water-related agencies, where appropriate. This is in accordance with the August 3, 1987,
Memorandum of Understanding related to the Dakota aquifer study between KGS and the Kansas State
Board of Agriculture, Kansas Water Office, Kansas Department of Health and Environment, U.S
Geological Survey, the Groundwater Management Districts, and the Kansas Corporation Commission.
KGS shall annually seek advice and recommendations from the Interagency Water Steering Committee on
matters that relate to the conduct of this program and will make every attempt to incorporate the
Committee's comments into the project work plans to be developed during the course of the program, The
members of the Water Steering Commiittee are the Director (Division of Information Systems and
Communications), Director (Kansas Biological Survey), Chairman (Kansas Corporation Commission),
Secretary (Kansas Department of Wildlife and Parks), Director (Kansas Geological Survey), Director
(Kansas Water Office), Secretary (State Board of Agriculture), Director (State Conservation
Commission), and the Secretary (Kansas Department of Health and Environment.
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TOTAL PROJECT BUDGET SUMMARY

PERSONNEL
12 Scientists
3 Drillers
Secretarial Support
Admin. Support
Student Research
Assistants (9 Mo

50% FTE - 3 Mo 100%

FTE)
SUBTOTAL

FRINGE BENEFITS
Permanent Staff 21%
Student Research

Assistants (0.7%
9 Mo - 8% 3 Mo)

SUBCONTRACTS
USGS
Colorado School of Mines

TRAVEL

SERVICES
Computer Time
Water Analysis
Water Analysis
for Isotopes
Monitoring Site
Construction
Installation of 3
5-1/2 in. Steel
-Cased boreholes
Seismic Studies
Wireline Logging
X-Ray Mineralogy
SUBTOTAL

RESEARCH SUPPLIES

EQUIPMENT
Air Pump Unit
Pump/Slug Test
Monitoring Equip.

TOTAL

July 1, 1988-June 30, 2002

New Legislative
Appropriation
To KGS For USGS

136,775
395,276

732,051

28,726
21,549

850,000
69,660

315,000
176,800
125,010

45,000
499,500

110,025
956,333

7,000
15,000

2,145,321 850,000

KGS
Matching
Funds

1,581,126
86,535
136,775

1,804,436

378,929

67,500
10,215

17,010
94,725

43,540

2,321,630

USGS Fed
Matching
Funds

850,000

850,000

-



A PROJECT PROPOSAL

' TO CHARACTERIZE THE DAKOTA AQUIFER IN
KANSAS IN ORDER TO ASSESS FUTURE WATER-
RESOURCES PLANNING AND MANAGEMENT
NEEDS

Submitted by

The Kansas Geological Survey

University of Kansas
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Introduction and Overview

The goal of the first-year project in the Dakota Program is to develop a research plan that fulfills
the information needs of State water-resources planners and managers. In order to accomplish this goal, it
Is necessary to characterize ground- water quality and movement and water availability in the Dakota
aquifer of western Kansas. As part of this effort, it is also desirable to evaluate the methods and concepts
used in previous investigations of this complex aquifer system. To assist in this statewide
characterization, new data bases will be developed from the data collected by Federal, State, and local
agencies. This characterization and evaluation process will allow an assessment to be made of the status of
research on the Dakota aquifer. The concerns of the various State and local water agencies will be actively
solicited and used to help define the information needed to make future decisions dealing with water in the
Dakota aquifer of western Kansas. Finally, the results of this characterization and evaluation, together
with the definition of information needs, will provide a basis for developing future research projects in the
Dakota Program and for updating the technical document for the Program.

_ Described below are the tasks that will be completed or initiated during the first year of the Dakota
Program. ' -

Tasks to be Completed or Initiated in the First Year
1. Data Collection, Review, Assembly, and Synthesis

Future research directions for the Dakota Program will depend on developing a regional, coherent
picture of the aquifer based on information from previous studies. This involves collecting all available
data from Federal, State, and local water-related agencies, private industry, and the literature. In addition,
the source and quality of the data must be documented before new water-related data bases are assembled.
These data bases will aid in developing a preliminary regional characterization of water quality, flow, and
availability in the Dakota aquifer.

' Data are available from the following sources: the U.S. Geolo gical Survey Kansas District Office

and Central Midwest Regional Aquifer Systems Analysis (CMRAS A) Program, Petroleum Information,
the U.S. Department of Energy NURE Program, the water-related and geologic data bases of the Kansas
Geological Survey, the Kansas Department of Health and Environment, the Kansas Corporation
Commission, the Division of Water Resources, and the Groundwater Management Districts, Thesea
sources will be contacted in order to obtain all of the pertinent data that might be useful for this
Characterization. The collected data will be reviewed to document its value for inclusion into a data base.
The Kansas Geological Survey will work to develop a cooperative agreement with the U S, Geological
Survey to accomplish this data collection and documentation process. Under such an agreement, the 1J.S.
Geological Survey will be responsible for all of their Kansas water-related data and other related
information used in the CMRASA study of the Great Plains Aquifer System (Dakota and Cheyenne
aquifers, and the Kiowa aquitard). The Kansas Geological Survey will collect and document the water-
related data pertaining to the Dakota aquifer in the data bases of the various State agencies and the
Groundwater Management Districts. ,

At the completion of this process, both agencies will combine the documented data sets into new
data bases, carefully avoiding duplication. The created geologic and hydrologic data bases will be
organized into a data-base management system with geographic-information system (GIS) capabilities. In
this format the data will be more useful to the various research projects on the Dakota aquifer and will
facilitate transfer of information and results to the various user groups inside and outside the Pro gram,.
The hydrologic data base developed for the Dakota Program will be compatible with the Kansas Water
Database Standards (February 1986) and will be used to periodically update the Kansas Water Database
during the Program.

The geologic information used in the data base is expected to be diverse. Sources will include,
but not be limited to, formation tops from petroleum-industry scout cards, wireline and driller's logs, logs
produced from an examination of drill cuttings, seismic data, and maps of surface geology. Each data
base will be updated as new information becomes available during succeeding phases of the program.

A wireline (borehole geophysical) log data base will be developed primarily to establish the
regional stratigraphic and structural framework of the Dakota and related aquifer units. Itisexpected that
the most available logs will be gamma-ray, resistivity, and porosity (either neutron, sonic, or density).
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These logs will be di
form on tape.

The hydrologic data base will also be diverse and will include, but not be limited to, information
pertaining to well location and construction, water levels, chemical quality, results of pump tests or other
hydrologic testing, streamflow, pertinent geologic information, and water-use data.

Initial development of project data bases will utilize the existing FORMS utility on the KGS's Datz
General MV/20000 computer. This utility provides full-screen applications development for data entry
and management. The Kansas Geological Survey is currently evaluating data-base management systems
(DBMS). A relational DBMS should be installed during this first year of study. This will enhance
capabilities to associate multiple attributes with point, line, or area features. In the event that this is not
possible during this first year, temporary access to the U.S, Geological Survey data-base management angd
GIS system will be negotiated as part of a cooperative agreement until the KGS systems are fully
operational.

~ The new geologic and hydrologic data bases will be used to summarize data and produce maps
and cross sections of the Dakota and interconnecting bedrock aquifers. This process will be facilitated by
the application of the GIS. Maps and cross sections will show the variation in ground-water quality,
pattems, top configuration, and thickness of the Dakota aquifer; relationships with other aquifer systems;

and distribution of data points. Statistical analysis of the data also will be possible once the data are in an
organized form. ,

gitized from paper copy or input directly into computer storage if already in digita:

2. Definition of the Geologic Framework

A thorough understanding of the geologic framework is necessary in order to: (1) predict water
availability and the flow of water and dissolved constituents in the Dakota aquifer; (2) identify areas where
the Dakota aquifer is hydraulically connected with other adjacent aquifers; and (3) map the depth to the top
of the Dakota from the land surface as this factor may affect future use,

Figure 1 is a schematic stratigraphic column showing the major geologic units that comprise the
Lower Cretaceous-age rocks in Kansas. These rocks are composed of interbedded sandstones and shales
that were deposited under a complex of marine and nonmarine (terrestrial) conditions during the early
of the Cretaceous Period (approximately 100-110 million years ago). As a result, the distributio
sandstones and shales in the Dakota aquifer is extremely complex as indicated by the finely and coa
stippled patterns in the figure.

At present, no usable geologic framework for the Lower Cretaceous rocks in the subsurface
exists. This has occurred because of miscorrelation of formation boundaries between surface exposures
and the subsurface and limited understanding of Lower Cretaceous depositional systems. Typically,
formation tops are picked empirically from either wireline logs or drill cuttings. However, due to
variation between the petrophysical properties measured by the logging tools and lithologic characteristics
that define formational boundaries in the outcrop, miscorrelation of formations frequently occurs. These
are problems that can be resolved only by defining the stratigraphy and the geologic-time framework of
the units, by working out the relationships between rock types within the Lower Cretaceous, and then by
defining formational boundaries in a logical way.

During the first year, work will begin by examining data sources that are readily available, such as
geologic reports of the Kansas Geological Survey, theses and dissertations from universities, geologic
data from outcrop and subsurface studies, and the core and sample library of the Kansas Geological
Survey. Particular attention will be paid to the availability of cores for use in correlating time lines from
surface exposures into the subsurface. Also during this first year, field work will begin along the outcrop
to establish this geologic framework and to work out the sedimentary history of the Lower Cretaceous
rocks. This will include some test dnilling of the subsurface to extend the time lines established in the
outcrop areas. Once these objectives are accomplished, distribution of depositional environments can be
broadly outlined to predict the location of major zones of sandstone in the Dakota Formation and related

rocks. Work on establishing the geologic framework is expected to be completed by the end of the fourth
year of the Dakota Program.
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3. Feasibility of Using Seismic Stratigraphy Methods

The seismic-reflection method has been used by the petroleum indust
determine subsurface geologic structure to depths of several thousand feet,
reflection technology in the past 20 years have allowed for examination of s

ry for the past 60 years to
Refinements in seismic-
tratigraphic variations by
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seismic methods, commonly called seismic stratigraphy. Work at the Kansas Geological Survey has
refined the resolution capability of the method to be very effective at depths of less than 1500 feet.
Because the Dakota is present throughout much of Kansas at depths of less than 1500 feet, the
methodology exists to examine both the gross geologic structure of the Dakota and the strati graphy within
the Dakota.

It is proposed that the first year of the project will be used to refine the technique so that eventually
it will be applicable to a detailed examination of the Dakota on a wide scale. A small-scale study would
involve running short seismic-reflection lines at locations where good drill data and borehole geophysical
logs are available. The survey would have three objectives: (1) to determine what field procedure is
required to obtain good reflection data from the Dakota (this will allow cost-effectiveness estimates for any
future large-scale seismic surveys); (2) to, verify the interpretation of the seismic-reflection data using
synthetic seismograms generated from borehole geophysical logs; and (3) to compare the synthetic

seismograms and the seismic-reflection data to permit reasonable estimates of resolution capability of the
method for any future surveys.

Expected Results and Products

At the end of the first year, KGS expects to have prepared the following items: (1) a regional
characterization of the Dakota aquifer in Kansas, based on what is currently understood, using maps and
Cross sections, to show the geology and hydrology of this system,; (2) geologic and hydrologic data bases
containing the documented data from previous investigations of the Dakota (these will be compatible with
the Kansas Water Database); (3) an assessment of the suitability of seismic-reflection methods for "filling
in" areas of sparse data coverage; and (4) an updated technical document for the Dakota Program

specifying the projects and the subdivisions of the geographic extent of the Dakota aquifer into subareas
and their order of study.



PERSONNEL

4 Scientists, $3575/Mo, 51%

3 Drillers $1722/Mo, 22%
Secretarial Support 50%
Admin. Support 50%
4 Student Research
Assistants $1150/Mo
(9 Mo 50% FTE -
3 Mo. 100% FTE)
SUBTOTAL

FRINGE BENEFITS -
Permanent Staff 21%
Student 9 Mo 0.7%,and

3 Mo 8%

SUBCONTRACTS
USGS
Colorado School of Mines
Tim Cross,1 Mo

TRAVEL
SERVICES
Computer Time ($170/CPU

Hour x 60 CPU hours)
Seismic Studies

RESEARCH SUPPLIES

TOTAL

BUDGET FOR FY 89

YEAR 1
July 1, 1988-June 30, 1989

New Legislative
Appropriation

KGS

Matching

Funds

87,516
13,638
8,000

109,154

22,922

3,110

$135,186

USGS Fed
Matching
Funds

60,700

$60,700
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Date: November 30, 1987

MEMORANDUM OF UNDERSTANDING
between
THE KANSAS STATE BOARD OF AGRICULTURE, KANSAS WATER OFFICE,
KANSAS DEPARTMENT OF HEALTH AND ENVIRONMENT,
KANSAS DEPARTMENT OF WILDLIFE AND PARKS,

KANSAS GEOLOGICAL SURVEY, U.S. GEOCLOGICAL SURVEY,
GROUNDWATER MANAGEMENT DISTRICTS, KANSAS CORPORATION COMMISSION
KANSAS BIOLOGICAL SURVEY, STATE CONSERVATION COMMISSION
AND THE DIVISION OF INFORMATION SYSTEMS AND COMMUNICATIONS
RELATED TO
DAKOTA AQUIFER STUDY

The intent of this agreement is to establish a basis for mutual
understanding and cooperation between the Kansas State Board of
Agriculture, Kansas Water Office, Kansas Department of Health angd
Environment, Kansas Department of Wildlife and Parks, Kansas Geological
Survey, U.S. Geological Survey, groundwater management districts,
Kansas Corporation Commission, Kansas Biological Survey, State
Conservation Commission and the Division of Information Systems and
Communications for the purpose of conducting and coordinating z Dakota
Aquifer Study to begin in FY 1989, and extend, depending upon =&
continued source of funding, through FY 2001. This study will utilize
current knowledge from all relevant Dakota-related studies conducted
prior to the enactment of this memorandum of understanding.

Tw INTRODUCTION

More than 80 percent of the water used in Kansas comes from
groundwater sources. However, some of the presently known and well
defined major sources of groundwater (particularly the Ogallala
Aquifer) are being depleted. In order to maintain and enhance the

continued growth of the Kansas economy, it is essential that the state

try to identify and develop additional sources of groundwater supply.



One major potential source of additional groundwater supply is the
Dakota Aquifer System, which underlies most of central and western
Kansas. However, the present knowledge about the quantity and quality
of water that is available from this aQuifer is not adequate to define
all of the locations in central and western Kansas where it is a
dependable source of water supply.

More definitive knowledge abouﬁ the Dakota Aquifer system will
provide valuable information for developing technically sound and
economical state water plans, for making future water appropriation
decisions, for developing optimum utilization of the state's
groundwater resources and for protecting the water of the Dakota
Aguifer from possible contamination by the disposal of o0il field
brines.

ITI. RECENT STUDIES RELEVANT TO THE DAKOTA AQUIFER

In 1986 and 1987, a number of monitoring sites (new observation
wells and old wells) have been installed or acquired in the western and
central Kansas counties of Ellis, Russell, Sheridan, Graham, Thomas and
Cheyenne. Conseguently, water samples from these wells have been taken

and analyzed from the Dakota Formation and related beds. This work

utilized $100,000 of the Kansas Corporation Commission fee fund money
and $30,000 Regional Aquifer Systems Analysis money from the U.S.
Geological Survey.

Another study of related interest is the Cedar Hills Sandstone
Disposal well study. This is an ongoing interagency study with a goal
of evaluating disposal wells that may be intensifying the natural salt

water flow into the Great Bend Prairie. It is hoped that this work can

cord



determine if and where monitoring may be necessary for new Cedar Hills
wells or where future Cedar Hills disposal should be prohibited.
Hydrologic information on the Cedar Hills is important because, in a
number of areas, this formation may have an adverse effect on the
quality of water in the Dakota Formation through connecting sandstone
zZones.
IITI. INTERAGENCY WATER STEERING COMMITTEE

A. Committee Membership

The Director (Division of Information Systems and Communications),
Director (Kansas Biological Survey), Chairman (Kansas Ceorporation
Commission, Secretary (Kansas Department of Health and Environment),
Sécretary (Kansas Department of Wildlife and Parks), Director (Kansas
Geological Survey), Director (Kansas Water Office), Secretary (State
Board of Agriculture) and the Director (State Conservation Commission)
shall serve on the Interagency Water Steering Committee. The
committee chairperson shall be the Director of the Kansas Water QOffice.

B Committee Objectives

l; Support the Kansas Geological Survey as the appropriate

agency to request research funding for the Comprehensive

Dakota Aquifer Study.

2. Approve and support the Plan of Study, as described in the
attachment.
3. Discuss all major budgetary and policy concerns related to

the Plan of Study and recommend appropriate action.
4, Review recommendations/concerns submitted by the Interagency

Dakota Technical Committee and recommend appropriate action.

n
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5. Meet on a semi-annual basis or upon request of tre
Interagency Water Steering Committee chairperson.
IV.INTERAGENCY DAKOTA TECHNICAL COMMITTEE
A. Committee Membership
The agencieé/entities listed in Section VII, shall designate not
more than two persons to serve on the technical committee, Each
agency/entity shall have only one vote. The committee chairperson
shall be appointed by the Director of the Kansas Water Office.
B. Cdmmittee Objectives
1s Reach agreement on recommendations regarding the Plan of
Study and submit them to the Interagency Water Steering
Committee for approval and/or revision.
2. Meet on a semi-annual basis to discuss and review the Kansas
Geological Survey's semi-annual status report on the Dakota
Aquifer Study or upon reguest of the Interagency Dakota
Technical Committee chairperson.
3. Provide the steering committee with minutes from each
technical committee meeting.
4, Provide the steering committee with a summary of any majcr
budgetary or policy concerns.
V. CONTkACTUAL AGENCY
All special funding for the Dakota Aquifer Study should bhe
placed or transferred to the Kansas Geological Survey budget to be
used as appropriate to the study plan, as determined by the Kansas
Geclogical Survey, with oversight provided by the Interagency

Water Steering Committee. The Technical Committee shall make

-/l



VI.

VII.

recommendations to the Steering Committee as -o suggested
allocations of funding for cooperative programs w.th the U.s.
Geological Survey. The Kansas GeologicaIVSurvey may, and is
encouraged to, exXercise cooperative agreements with the TS »
Geological Survey to provide federal funding and manpower to the
project.

PLAN OF STUDY

A comprehensive long-term technical proposal for Dakota
Aquifér Research has been prepared by the Kansas Geological Survey
and has been endorsed by the Interagency Dakota Technical
Committee as a working document. The official Plan Of Study will
be developed in annual increments. It shall be reviewed and
modified, if necessary, by the Technical Committee znd submitted
to the Steering Committee. The Steering Committes shall then
suggest any additional changes in the Plan Of Study to the Kansas
Geological Survey and decide upon appropriate budgetary action.
The Executive Summary and "A Project Proposal to Characterize the
Dakota Aquifer in Kansas in Order to Assess Future Water Resources
Planning and Management Needs" are attached as the inftial Plan of
Study and are part of the Memorandum of Understanding.

SIGNATURE
In witness thereof, the parties have signed this agreement

and agree to abide with the basic conditions, within the law, of

this memorandum of understanding.
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