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MINUTES OF THE __HOUSE __ COMMITTEE ON ENERGY AND NATURAL RESOURCES

The meeting was called to order by Representative Dennis Spaniol at
Chairperson

3:30  %%K./p.m. on March 13 1990 in room _526=S _ of the Capitol.

All members were present except:

Committee staff present:

Raney Gilliland, Principal Analyst, Legislative Research
Mary Torrence, Revisor of Statutes' Office

Pat Mah, Legislative Research

Maggie French, Committee Secretary

Conferees appearing before the committee:

Dr. Lee Gerhard, Director, Kansas Geological Survey

Dr. Robert Buddemeier, Geohydrology Department, Kansas Geological Survey

Mr. Tom McClain, Acting Deputy Director, Kansas Geological Survey

Mr. David Pope, Director, Division of Water Resources, Kansas Department
of Agriculture

Mr. William R. Bryson, Kansas Corporation Commission

Chairman Dennis Spaniol called the meeting to order and remarked

that he thought it would be helpful to the committee to have informa-
tion regarding the depletion of the High Plains Aquifer (Ogallala)
and other aquifers in the State of Kansas and to investigate any
possible means of using water more wisely to insure that future
generations may also have the availability of water. He stated he
had received printed information compiled by Professors David E.
Kromm and Stephen E. White, Kansas State University, pertinent to

the conservation of water in the High Plains. Copies were distri-
buted to members of the committee (Attachment 1).

The chairman recognized Dr. Lee Gerhard, Director, Kansas Geological
Survey, who stated he had requested Dr. Robert Buddemeier, Geo-
hydrology Department, Kansas Geological Survey, to present a brief-
ing on the Ogallala Agquifer (Attachment 2). Dr. Buddemeier discussed
aquifers and their distributions; groundwater; changes in water
levels and water resources, etc. He outlined the contents of a
publication entitled "January 89 Kansas water levels and data re-
lated to water level changes (Groundwater Series 10, Kansas Geo-
logical Survey)" (Attachment 3). Dr. Buddemeier and Mr. Tom McClain,
Acting Deputy Director, Kansas Geological Survey, responded to
questions from the committee regarding declining water levels;

water levels which have dropped in domestic wells; the impact of
irrigation on water levels, etc.

The chairman called on Mr. David Pope, Director, Division of Water
Resources, Kansas Department of Agriculture, who commented depletion
of the Ogallala Aquifer is continuing and the Kansas State Board

of Agriculture works cooperatively with groundwater management
districts and others to deal with this important long-term issue
(Attachment 4). He discussed information contained in "The Kansas
Handbook of Water Rights" (Attachment 5). Discussion following in-
cluded questions from the committee relating to granting of new water
rights in limited areas; irrigation out of the Ogallala Aquifer;
moratorium on granting water rights; vesting of water rights;
limitations on acreage expansions, etc. Mr. Pope stated Kansas
probably has the most active and most effective program now in

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

editing or corrections. Page 1 Of




CONTINUATION SHEET

MINUTES OF THE __HOUSE COMMITTEE ON ENERGY AND NATURAL RESOURCES
room ___226=Sstatehouse, at __3:30 %%%/p.m. on March 13 1990
operation as compared to other states. Discussion continued in-

cluding domestic water rights; market development of water rights;
purchase of water rights for future use and the legal authority of
the Kansas Department of Agriculture to deny permits for water use.
Representative Patrick requested the committee be furnished with
copies of petitions challenging the legal authority of the State
Board of Agriculture. He initiated discussion on the eligibility

of persons to serve on the boards of groundwater districts including
questions pertaining to the prevalence of irrigators on the boards.
Other questions related to excessive use of water by meat industries
in Western Kansas cities; time taken for aquifers to recharge; lack
of rights to drill additional wells to compensate for reduced output
by wells in use and transfer of water rights by deed. Chairman
Spaniol inquired if severance tax has been placed on sale of water
rights in any state. Mr. Pope replied that some states in the west
deal with large volumes of water by transferring from one state to
another.

Mr. William R. Bryson, Kansas Corporation Commission, was recog-
nized by the chair and presented his comments on how the depletion

of the Ogallala Aquifer took place; the introduction of contamin-
ants into groundwater, and concern about the loss of fresh water by
downward drainage (Attachment 6). He provided committee members

with information on the investigation plan for chloride contamination
sites (Attachment 7). Discussion following included acceptable
methods for plugging operations.

Meeting adjourned at 5:17 p.m.

The committee will continue hearings on the depletion of the High
Plains Aquifer (Ogallala) at 3:30 p.m., March 14, 1990.
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INTRODUCTION

Irrigation in the High Plains is not a
homogeneous activity. A wide variety of
crops are grown, to include vast areas of
cotton in the south and corn in the north,
with much wheat, grain sorghum, and
soybeans in between. Different methods of
delivering water to the fields are employed.
Both furrow and sprinkler irrigation are
widespread. The techniques used to
conserve water also vary. After observing
conditions throughout the region for more
than a decade, the writers wondered why
certain water-saving practices were used in
some areas and not others. We wondered
also about the sources of information
farmers relied on in deciding on how best to
reduce water use. We were curious as to the
patterns of diffusion for specific water-
conserving practices. We were able to
explore these issues with support from The
Ford Foundation.

The High Plains study area extends over
nearly 210,000 square miles in six states,
ranging from Texas in the south to Ne-
braska in the north, and reaching into
eastern New Mexico and Colorado (Fig-
ure 1). Some 10,400,000 acres are irrigated
within the region, with most of the water
coming from the High Plains aquifer
(Figure 2). Sometimes this huge under-
ground water supply, the continent’s
greatest, is termed the Ogallala, the name
of its largest water-bearing formation. The
High Plains aquifer refers to all the major
groundwater sources in the region.

Depletion of the aquifer concerns residents
and policymakers alike. High Plains
farmers pump about 30 percent of all
irrigation water pumped in the United
States. As recharge is limited essentially to
sandy areas and a few places where river
water is applied to fields, for all practical
purposes the aquifer is being mined. The
water that is being taken out is not being
replaced. The actual degree of depletion
varies considerably because of great
differences in amount pumped, recharge,
and, most important of all, saturated
thickness (Figure 3). As pumping reduces
the saturated thickness, well yields can
decline dramatically. Some wells go dry,
and in others the remaining water is not
economically recoverable. Overall, deple-
tion is most advanced in Texas and least so
in Nebraska, but individual farms through-
out the entire region have had to abandon
irrigation.

Figure 1
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Figure 2

Figure 3
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Groundwater depletion is a critical issue in
the High Plains because aquifers provide
nearly all the water used by farmers and
municipalities. There are very few rivers or
lakes and precipitation is inadequate to
support moisture-intensive crops or
continuous cultivation. Aquifer depletion
threatens the entire economy of the
semiarid area. The irrigated feed grains are
fed to cattle locally, and the cattle are
processed regionally. It is an integrated
agribusiness system based on irrigation.
Take away the water and the whole
economy would falter.

Four-fifths or more of the water goes for
irrigation. If conservation to extend the life
of the aquifer is to have any meaning it
must occur in agriculture. Farmers are both
the users of the water and the people most
directly dependent on its continued
availability. There is a built-in motivation
to conserve. Fortunately, there are many
practices, techniques, and devices that can
be used to improve irrigation efficiency.
Some are specific to the type of irrigation,
such as surge flow, which is used in furrow
irrigation, and drop tubes, which are
employed with center pivot sprinkler
systems. A few of the practices work best
with certain soil or slope conditions or
crops. Still, the adoption pattern for water-
saving practices varies far more than these
differences. Why is this so?

We focused our research on ten counties in
four states. From south to north, the
counties are Gaines, Lamb, and Hansford
in Texas; Texas in Oklahoma; Finney,
Wichita, and Thomas in Kansas; and
Chase, Dawson, and Holt in Nebraska.
They were chosen because of their high
levels of irrigation, varied physical environ-
ments that are representative of the range
of natural conditions in the High Plains,
and familiarity because of previous research
completed by the writers.

The data presented in this report were
collected from published and unpublished
materials, personal interviews, and a
questionnaire that was completed by
irrigators between September 1988 and
March 1989. A sample of 1,750 irrigators,
175 from each one of the ten counties, was
drawn systematically from lists prepared by
local, state, and federal agencies operating
within the area. A total of 709 farmers
returned the completed survey instruments,
giving an overall response rate of just over
40 percent,

The survey instrument asked questions to
describe the respondents (age, sex,
education, etc.), to determine the character
of the farm (acres, tenancy, crops, live-
stock, etc.), water and irrigation (depth to
water, saturated thickness, type of irriga-
tion, number of wells, etc.), sources of
information regarding irrigation manage-

Table 1

ment and specific water-saving practices,
water conservation strategies adopted, and
reasons for using or not using additional
water conservation methods (Table 1). This
publication reports on key findings from
the questionnaire responses and provides a -
glossary of important terms related to
groundwater and irrigation.

Selected Characteristics of Respondents

Percent Percent

Category Frequency  of Total Category Frequency  of Total
Age Number of irrigation
20-34 years 73 10.4  wells
35-54 years 272 389 1 109 16.0
55 or more years 355 50.7 2-4 270 39.7
(missing 9) 5 or more 301 44.2
Education (missing 29)
Less than high school 89 12.8 Depth to water table

diploma 1-99 feet 223 36.1
High school diploma 240 345 100-199 feet 251 40.6
Post high school training 177 25.5 200 or more feet 144 23.3
Coliege degree 189 27.2  (missing 91)
(missing 14) Tenant
Gender Yes 227 36.4
Male 648 95.0 No 396 63.6
Fema]e 34 5.0 (missing 86)
(missing 27) Livestock
State Yes 349 511
Nebraska 254 358 No 334 48.9
Kansas 229 32.3 (missing 31)
Texas 164 23.1

Knowledge of water law
Oklahoma 62 87 Familiar 352 51.9
County Somewhat familiar 285 42.0
Dawson (NE) 101 14.2  Not familiar 41 6.1
Wichita (KS) 88 12.4 (missing 31)
o 71 Sourseoteneray o
pump engine

Chase (NE) 74 104 Natural gas 307 46.9
Finney (KS) 62 87 Electric 93 142
Texas (OK) 62 8.7 Diesel 69 106
f:g;?&)x) gg gg More than one source 185 28.3
Hansford (TX) 47 6.6 (missing 55)
Irrigation system
Gated pipe 272 394
Sprinkler 240 34.7
Gated pipe and sprinkler 153 22.1
Other 26 3.8
(missing 18)



WATER-SAVING PRACTICES

Thirty-nine water-saving practices were
identified, and irrigators were asked to
indicate each of the practices that they had
adopted. The final list of practices included
in the survey was based on a review of the
research literature and field interviews with
irrigators, water managers, and researchers
throughout the High Plains. Preliminary
lists were reviewed by county agricultural
agents, SCS personnel, and water managers
for completeness and accuracy of terminol-
ogy, and several modifications were made.

The water-saving practices can be classified
into three categories: field practices, man-
agement strategies, and system modifica-
tions. Field practices include actions that
keep water in the field, more efficiently
distribute a limited supply of water across
the field, or encourage the retention of soil
moisture. Examples include chiseling
compacted soils and furrow diking to
prevent runoff, leveling land to distribute
water uniformly, and using ridge till or
minimum till to retain soil moisture. Field
practices are water-saving techniques that
often do not require a large amount of
capital for adoption.

Management strategies, unlike field
practices that require modifications to the
land, are attempts to monitor and gain
information that helps in making decisions
about scheduling water application or
improving the efficiency of the irrigation
system. Measuring rainfall, measuring soil
moisture, checking pumping plant
efficiency, utilizing agricultural consulting
firms, and irrigation scheduling are
management strategies designed to help an
irrigator make the appropriate water
application decisions.

System modifications are water-saving
practices that require an addition to or an
alteration of an existing irrigation system or
the adoption of a new system. They require
the purchase of equipment and usually cost
more money than the adoption of field
practices and management strategies.
System modifications include adding drop
tubes to a center pivot system, retrofitting a
well with a smaller pump, the installation
of a surge irrigation system, or the con-
struction of a tailwater recovery system.

Presented with this wide range of water-
saving methods, only three practices were
adopted by at least SO percent of the
irrigators: chiseling compacted soils,
irrigation scheduling, and reducing
evaporation with crop residue (Table 2).

Chiseling is also a soil conservation and
residue management measure, so it is not
clear just how important the water conser-
vation motive is in its adoption. Eleven
other practices were adopted by at least

25 percent of the irrigators. Focusing on the

Table 2

15 most adopted water-saving practices,
seven were management strategies, six were
field practices, and only two were system
modifications that required a greater level
of investment.

Water-Saving Practice Adoption Frequency

Rank

©RND Ga W~

Water-Saving Practice

Chisel compacted soils

Schedule irrigation based on moisture need
Reduce evaporation with stubble mulch
Employ minimum tillage

Monitor soil moisture

Practice preplant irrigation
Measure rainfall

Check pumping plant efficiency
Plant drought tolerant crops
Level land )

Replace open ditch with underground pipe
Use alternate furrow irrigation

install tailwater recovery system

Practice limited irrigation

Use inter-furrow ripping

Install low pressure heads on drop tubes
Use private consulting firm

Retrofit well with smaller pump

Meter water use

Compact furrows to speed stream advance

Reduce irrigation acreage

Replace old or leaking underground pipe
Use low energy precision application (LEPA)
Convert from furrow to sprinkler irrigation
Use surge flow irrigation application

Use ridge till

Use muiti-function irrigation system
Use playas to supplement groundwater
Use furrow diking

Build conservation bench terraces

Use no-tillage

Use skip row planting

Apply plant growth regulators
Use infrared canopy monitor
Use recharge well or basin

Use drip irrigation

Use hooded sprayers

Use cablegation

Recover water from air injection

Percent
Adoption

66.8
53.2
50.7
48.3
45.8

44 .4
44.0

Practice
Type

Field
Management
Field
Field
Management

Management
Management
Management
Management
Field

System

Field

System
Management
Field

System
Management
System
Management
Field

Management
System
System
System
System

Field
Management
System

Field

Field

Field

Field

Field
Management
System

System
System
System
System



As seen in Table 2, system modifications
are adopted much less frequently than
either field practices or management
strategy type water-saving practices, even
though many of the system modifications
have proven to be very cost effective, For
example, drop tubes can be added to a
center pivot system for approximately
$4,000 and significantly reduce evaporation
and improve water distribution throughout
the field. Some percentages appear low
because the practice may only apply to
either sprinkler irrigation systems or furrow
irrigation. However, many practices apply
to more than one type of irrigation system,
and their lack of adoption is more difficult
to understand. For example, metering
water usage is a low-cost practice that is
used by less than 23 percent of irrigators.
Although 45.8 percent of irrigators
indicated that they monitor their soil
moisture, 56 percent of those indicated that
they actually use the “‘feel’’ method, while
only about 2 percent use gypsum blocks,
and 5.6 percent use tensiometers. Over

26 percent use the services of a private
consulting firm.

The seven least adopted practices are often
considered experimental, evolving technolo-
gies, and it is not surprising that their
adoption rates are not higher. However, our
field experiences suggest that the level of
awareness for plant growth regulators,
infrared canopy monitors, hooded sprayers,
and cablegation vary greatly from place to
place. The diffusion of information to
irrigators is not a uniform process.

The survey results suggest that farmers
have elected to adopt water-saving practices
that are not system-oriented or as costly as
more labor-intensive field practices. More
important, system changes are often
designed to encourage both greater yield
and efficient water use. Because they are
capital-intensive, irrigators must often
increase yields to pay for the investment.
Many management strategies and field
practices, however, do not necessarily
require greater yields to make water
conservation pay. Perhaps the more
interesting questions are why the pattern of
adoption for specific practices is so varied
from place to place and what factors can be
identified to explain these adoption
differences.

This tailwater recovery system, near Montezuma, Kansas, collects runoff from either irriga-
tion or precipitation. The tailwater can then be reused to irrigate crops more cheaply than
groundwater, which must be pumped from the aquifer, thus conserving both water and en-
ergy. About 35 percent of irrigators surveyed use tailwater recovery systems.

Rt '.‘.ﬁv. in ‘\',‘T .

Surge flow system showing pipes carrying
water, and a solar-powered control box,
which is programmed to open the gates
on an intermittent cycle. Chase County,
Nebraska.

Cablegation is found mainly in southwest
Nebraska and northwest Kansas. The pipe is
sloping downward, towards the bottom of
the photograph, with the gates in the back-
ground no longer open and those in the
foreground not yet open. Chase County,
Nebraska. :



REGIONAL VARIATION OF WATER-SAVING PRACTICES

Location is the factor most associated with
the variance of irrigator decisions to adopt
water-saving practices. We knew from
previous research that irrigators in different
parts of the High Plains were adopting
different technologies, but we assumed that
many of these variations could be explained
by differences in aquifer characteristics,
types of irrigation systems used, and
socioeconomic characteristics.

The level of adoption for each of the

39 water-saving practices was crossclassi-
fied with each of 15 other variables
producing a total of 585 tables. Chi-
squared values were examined for each
table. The six least used practices had too
few adoptions to assume that the chi-
squared values were statistically meaning-
ful, so we eliminated them from our
statistical analysis. When the 33 remaining
practices were each crossclassified by
county, 28 practices had chi-squared values
large enough to indicate that their rates

of adoption varied significantly at the

.01 probability level (Table 3). Interest-
ingly, when practices were crossclassified by
state, only 21 practices showed significantly
different levels of adoption at the .0l level.
This suggests that many water-saving
practices may vary more within states than
between states.

We looked closely at differences among
counties. Four practices that did not vary
significantly (chiseling, irrigation schedul-
ing, measuring rainfall, and checking
pumping plant efficiency) are some of the
more widely adopted practices throughout
the High Plains, and only small differences
from county to county were expected.
Several practices, however, have tremen-
dous adoption rate disparities for different
counties. For example, 81.8 percent of
irrigators in Chase County, Nebraska,
meter their water use, whereas only

1.9 percent (one responding irrigator) in
Texas County, Oklahoma, did so. Chase
County is within a groundwater control
area, and farmers are required to meter
water use, Most do. In Gaines County,
Texas, 70.7 percent of irrigators indicated
that they were using drop tubes on center
pivot systems, yet in Holt County, Ne-
braska, a county with a high concentration
of center pivots, only 18.1 percent had
installed drop tubes. Fifty percent of
irrigators in Wichita County, Kansas, use
{imited irrigation, while only 7.6 percent in
Chase County do likewise. Most Thomas
County, Kansas, irrigators (61 percent)
monitor their soil moisture, whereas only
21 percent of Hansford County, Texas,
irrigators find it worthwhile to do so.

To see if county-to-county differences in
level of adoption for certain practices could
be explained by other factors, we performed
a series of three-way crossclassifications.
Each water-saving practice was crossclassi-
fied by survey county while controlling for
the influence of other variables. The var-
iables controlled included type of irriga-
tion system, depth to the water table, num-
ber of irrigation wells, level of educational
attainment, and age. When controlling

for type of irrigation system, 25 of 33 prac-
tices still varied among counties at the

.01 probability level. For example, if we
focus on just irrigators who use sprinklers,
we still find that this specific group adopts
water-saving practices at significantly dif-
ferent levels in different counties. Likewise,
the other four control variables explained
very little about why intercounty variations
are so strong.

If counties are ranked 1 through 10 on the
basis of the frequency with which irrigators
adopted a specific water-saving practice, an
aggregate adoption index can be deter-
mined for each county by simply computing
its mean rank value for all 39 practices.
Such an index permits us to compare
counties on the basis of how frequently
irrigators have adopted water-saving
practices “‘across the board.” On this basis,
Finney County, Kansas, appears to be the
highest adoption county followed by

[

S

Thomas, Hansford, Lamb, Wichita, Chase,
Dawson, Gaines, Texas, and Holt. One
interesting generalization appears when
counties are ranked in this fashion. The top
five adoption counties are each within a
groundwater management district or
underground water conservation district.
The objectives of these districts are focused
exclusively on groundwater management
and conservation issues, and they all have
professional staff that work closely with
irrigators and provide information about
groundwater conservation practices, There
is no one local agency that is primarily
concerned about groundwater issues in two
low adoption counties: Gaines and Texas.
Chase, Dawson, and Holt counties all rank
as relatively low adoption counties. Each of
these counties is within a Nebraska Natural
Resource District that is responsible for
managing groundwater. However, the
NRDs have many other responsibilities
beyond groundwater management, and it is
not clear if irrigators perceive NRDs as
having a mission to educate and encourage
the adoption of water-saving practices.
Although Chase ranks sixth on the
aggregate adoption index, it leads all
counties in the adoption of seven specific
practices. This suggests that irrigators in
counties that ranked lower may still be very
concerned about saving water but that they
focus on specific practices rather than
adopting a large number of techniques.

380 o8
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Drop tubes on a linear sprinkler system, at the Texas A&M research station, near Etter. The
pipe in the foreground carries the water flow from the weil and moves with the system. Moore

County, Texas.
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Table 3

County Water-Saving Practice Adoption Frequencies

Water-Saving Practice

Chisel compacted soils

Scheduie irrigation based on
moisture need

Reduce evaporation with
stubble mulch

Employ minimum tillage

Monitor soil moisture

Practice pre-plant irrigation
Measure rainfall

Check pumping plant efficiency
Plant drought tolerant crops
Level land

Replace open ditch with
underground pipe

Use alternate furrow irrigation

Install tailwater recovery system

Practice limited irrigation

Use inter-furrow ripping

install low pressure heads
on drop tubes
Use private consuiting firm
Retrofit well with smaller pump
Meter water use
Compact furrows to speed
stream advance

Reduce irrigation acreage

Replace old or leaking
underground pipe

Use low energy precision
application (LEPA)

Convert from furrow to sprinkler
irrigation

Use surge flow irrigation
application

Use ridge till

Use multi-function irrigation
system

Use playas to supplement
groundwater

Use furrow diking

Build conservation bench
terraces

Use no-tillage

Use skip row planting

Apply plant growth regulators
Use infrared canopy monitor
Use recharge well or basin

Use drip irrigation

Use hooded sprayers

Use cablegation

Recover water from air injection

Gaines

50.0
53.4

27.6
19.0
414

72.4
50.0
311
36.2
39.7
6.9
52
3.4

32.8
9.8

70.7

46.6
19.0

3.4
10.3
39.0
27.6

121

3.4

20.7

8.6

5.2

6.9
241
51.7

Percent Adoption by County

Lamb Hansford Texas

61.9
48.0

46.0
34.0
26.0
70.0
36.0
44.0
36.0
28.0
64.0
50.0
28.0
28.0
111
38.0
40.0

8.0

54.0
22.0

22.2
26.0
42.0

20.0
14.0

10.0

88.6
55.8

65.1
37.2
20.9
65.1
37.2
53.5
55.8
67.4
65.1
39.5
69.8

37.2
111

16.3
13.9
32.6
14.0
41.9
46.5
44.4
16.3
18.6

23.3
14.0

2.3

44.2
14.0

14.0

58.6
54.7

491
34.0
35.8
58.5
32.1
39.6
39.6
56.6

491
20.8
43.4
28.3
15.4

18.9
231
245

1.9

30.2
28.3

25.6
9.4
18.9

30.2
3.8

5.7

13.2
13.2

Finney Wichita Thomas Chase Dawson

60.0
53.6

60.7
64.3
53.6

57.1
46.4
55.4
60.7
446

51.8
44.6
33.9
50.0
25.7

37.5
34.3
28.6
23.6

411
30.4

25.7
375
30.4

26.8
14.3

19.6

67.7
45.2

61.6
46.6
46.6

74.0
39.7
49.3
64.4
42.5
71.2
58.9
35.6

45.2
14.6

2.7

38.4
151

38.4
57.5

25.0
2.7
1.4

56.2
21.9

67.2
59.4

52.2
42.0
60.9
60.9
36.2
46.4
52.2
40.6

31.9
52.2
52.2
36.2
36.0
47.8
54.0
13.0
37.7

11.6
27.5

14.0

21.7

81.0
54.5

66.7
57.6
59.1
156.2
50.0
56.1
28.8
33.3

27.3
348
43.9

7.6
61.0

3.0
341
15.2
81.8

7.6
6.1

7.3
26.8
24.2

941
9.1

34.8

9.1
7.6
3.0
13.6
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OTHER FACTORS THAT INFLUENCE ADOPTION OF WATER-SAVING PRACTICES

In addition to locational differences, five In summary, the variance in irrigator stood. Instead, it requires a greater

other variables also are associated with adoption of water-saving practices is understanding of the unique institutional
adoption differences. They are, in order of  primarily a function of location and and communication processes that exist at
importance, number of wells, type of secondarily influenced by number of wells, a local level. Likewise, efforts to encourage
irrigation system, depth to water, irrigator type of irrigation system, depth to water, water conservation should be regionally
age, and educational attainment. Other age, and educational attainment of the specific. Broad-based programs designed to
variables that were crossclassified with irrigator. Locational differences remain enhance water conservation at the interstate
water-saving practices but showed very little  strong even when the secondary factors are  or perhaps even the state level must
adoption differences among irrigators controlled. This suggests that adoption is contend with a very complex mix of current
included saturated thickness of the aquifer,  not a uniform, easily generalizable process water-saving practices.

year when irrigation was first begun, sex, that can be quickly modeled and under-

tenancy, owner/operator status, familiarity
with state water laws, and livestock.

Water-saving practices were crossclassified
with the number of wells operated by
irrigators. Categories included one well,
two to four wells, and more than five wells.
Significant adoption differences emerged
for 20 water-saving practices. Operators
with more than five wells were much more
likely to have become adopters for each of
the 20 practices for which significant
differences occurred.

Sixteen practices had significantly different
adoption rates when crossclassified with
type of irrigation system. This was not a
surprising finding in that some practices
such as surge and limited irrigation only
apply to furrow irrigation while other prac-
tices like LEPA and drop tube installation
are limited to sprinkler systems.

g e - i
Depth to water equates to energy costs; the The Central Platte Natural Resource District, headquartered in Grand Island, is one of 23 such
deeper the irrigator must drill to reach the districts in Nebraska responsible for managing local resources to include ground and sur-
water table, the higher are energy costs for face waters. Districts are based on drainage basins. In Kansas, three groundwater manage-
pumping. Irrigators who had to lift water ment districts manage water use in the High Plains, whereas in Oklahoma, groundwater re-
more than 200 feet to tap the aquifer were strictions and policies are administered at the state level. Texas, like Oklahoma, has no
significantly more likely to adopt 13 prac- legislative authority to manage groundwater at the local level; however, three underground
. water conservation districts conduct research and educational programs designed to help
tices than those who had better access to

irrigators conserve water.
the water table. It appears that energy cost
is a much more important consideration
than the amount of water available to an
irrigator as only three practices were
significantly adopted more frequently by
irrigators who had less saturated thickness
than more fortunate respondents.

Younger respondents were significantly
more likely to adopt 10 water-saving
practices than were older irrigators.
Likewise, irrigators with more educational
attainment were more likely to adopt
eight practices more frequently than those
with less education. Interestingly, those
practices that were adopted more fre-
quently by irrigators with more education
tended to be information-based manage-
ment practices such as monitoring soil

moisture, using private consulting firms, Metering water use is one effective and inex-
measuring rainfall, and checking pumping  pensive management tool to control over-
plant efficiency. watering. Less than 23 percent of irrigators

surveyed meter their water use. Texas
A&M research station, Etter, Texas.
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SOURCES OF INFORMATION

An important consideration in the use or
nonuse of technology is the sources of
information the potential adoptor relies on
in making a decision. Innovations advo-
cated by trusted sources are the most likely
to be adopted. Who are the sources looked
to for information in the High Plains?
Three different items on the survey
addressed this question. An open-ended
question read “‘Identify your most reliable
sources of information on how to most
effectively manage your water use.” Two
later questions asked for the sources of
information on the overall management of
the irrigation system and the availability
and practicality of specific water-saving
practices and listed 13 possibilities. The
percentage of irrigators selecting the 12
most preferred sources is given in Table 4.

The Soil Conservation Service ranks as the
leading information source, with university
research stations a close second. They were
the only choices given as important by more
than 40 percent of the respondents. For
specific water-saving practices, they were
followed by a group including University
Extension Service, friends and neighbors,
and local groundwater or resource district.
For overall management, the secondary
group was headed by local groundwater or
resource district, private agricultural
consulting firms, and University Extension
Service. Interestingly, well drillers and
fertilizer dealers were relatively important
for overall system management, whereas
irrigation equipment dealers were more
important as an information source with
respect to the availability and practicality of
specific irrigation efficiency practices.

There was significant variation in the
importance of information sources among
the 10 counties. The Soil Conservation
Service remained on top, ranking first or
second for practices in seven counties and
for overall management in five. University
research stations were first or second in
four counties for practices and three
counties for management. Only the Soil
Conservation Service was a leading
information source in all four states. Local
groundwater or resource districts, private
consulting firms, and friends and neighbors
round up the top five information sources
in terms of county importance. Each
ranked high in three counties for manage-
ment and in two counties for practice.

The number of information sources
indicated as important also varied signifi-
cantly by county. In overall management,
six different sources of information were
used by 40 percent or more of the irrigators
in Lamb and Dawson counties, with five
sources having that level of preference in
Texas and Holt counties. Only two sources
of information for overall management
were chosen by 40 percent or more of the
farmers in Finney and Wichita Counties,
and no source had that level of use in
Gaines County. There was an even wider
spread with respect to information sources
for the availability and practicality of
specific water-saving practices. Eight
sources were widely used in Lamb County
and five in Dawson County. Finney,
Wichita, and Texas County farmers gave
only two sources a high level of preference,
and Gaines County again had none. About
one-third of Gaines County farmers
checked the Soil Conservation Service and
irrigation equipment dealers for both
overall management and specific practices.
Overall, Lamb and Dawson County
irrigators stood out as intense users of a
wide range of information sources.

The reasons certain information sources are

used more in one county than another are
rooted in specific conditions almost unique

Table 4

to a given county. Local groundwater man-
agement districts established to promote
water conservation are found in Kansas
and Texas, where they are likely to assume
some of the information-dissemination
load met by state and federal agencies
where local management agencies are not
found. The natural resource districts in
Nebraska have a broader mandate than
groundwater alone, but they nonetheless
also provide a local institution as a source
of information and policy-making. The
same agency frequently promotes dif-
ferent practices in different states and
even counties. This is especially true of
agricultural research stations and agricul-
tural extension. Federal agencies are
relatively more uniform in their programs.

Private firms offering consulting services
and selling and repairing equipment are not
evenly available throughout the High
Plains. Access to a wide range of commer-
cial agricultural services is best in more
densely populated counties with at least one
major town. Many counties have only the
most basic of farm services. Individuals
make a difference as well. An active,
involved, friendly person who has the
confidence of area farmers is likely to be
sought out as an information source,
irrespective of agency or firm affiliation.

Important Sources of Information

Source
Soil Conservation Service
University research stations
Local groundwater or resource
district
Private agricultural
consulting firm

University Extension Service
Friends and neighbors
Agricultural stabilization &
conservation service
County agricuitural agent

Well drillers

Fertilizer dealers

Irrigation equipment dealers
Trade magazines

Irrigation System Water-Saving
Management* Practices*
45 45

43 . 43

35 34

35 33

34 37

33 36

33 31

32 32

31 23

30 21

26 31

22 24

*Percentage of respondents giving source as important.
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SUMMARY

The High Plains supports an integrated
agribusiness economy based on pumping
groundwater to irrigate more than
10,400,000 acres. Farmers in the region use
about 30 percent of all irrigation water
consumed in the United States. Most of the
High Plains aquifer receives minimal
recharge and groundwater depletion is
taking place. As irrigators use more than
four-fifths the regional water consumption,
effective conservation of the aquifer begins
with farmers. A wide range of water-saving
devices and practices are available, and
there are significant differences in the
methods employed by farmers. This study
reported the adoption patterns for water-
saving techniques and information sources
used by irrigators in Nebraska, Texas,
Kansas, and Oklahoma.

e

The Nebraska Sandhills overlie the Ogallala
aquifer where water is most abundant. Satu-
rated thickness often exceeds 800 feet. Al-
though rangeland is the dominant land use,
irrigated agriculture occurs in some areas
and is expanding.

Thirty-nine alternatives were identified and
classified into three categories: field
practices involving water retention and
distribution, management strategies
entailing monitoring moisture and collect-
ing information to assist in achieving
greater efficiency in water use, and system
modifications that alter existing irrigation
procedures or introduce new ones. Farmers
significantly more preferred field practices
and management strategies over system
modifications. The 10 most widely adopted
choices, all employed by more than 40 per-
cent of the respondents, were field prac-
tices or management strategies. System
modifications are generally more expen-
sive and require the purchase of new
equipment.

Location is the factor most closely associ-
ated with variance in adoption of water-
saving practices. More than four-fifths of
the widely adopted techniques varied
significantly in terms of county. Other
factors associated with adoption differences
are number of irrigation wells, type of
irrigation system, depth to water, age of
irrigators, and educational attainment. The

sources of information used by a farmer are
important in the use or nonuse of a specific
technology. Most relied on are the Soil
Conservation Service and university
research stations. With regard to choosing
specific water-saving practices, university
extension services, friends and neighbors,
and local groundwater or resource districts
are also important. For overall irrigation
management other sources include local
groundwater or resource districts, private
agricultural consulting firms, and univer-
sity extension services.

Irrigated agriculture in the High Plains is
not a homogeneous activity. There are
significant differences in the crops grown,
the methods of applying water to the fields,
the techniques used to conserve water, and
the sources of information. The diversity is
hidden because emphasis is placed on
irrigation in a semiarid area as a source of
regional unity. Mote revealing of the
character of the area is the diverse way in
which farmers manage the land and water
resources. The High Plains is a region of
striking contrasts.

Siphoning water from ditches to water corn is a labor intensive form of irrigation. Much water
is lost by seepage through unlined ditches before the water reaches the field. Lamb County,
Texas.
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GLOSSARY

Acre-Foot: Volume of water required to
cover one acre of land (43,560 square feet)
to a depth of one foot; equivalent to
325,851 gallons, .

Alternate furrow irrigation: Introduction of
irrigation water into every other furrow
between rows of a planted crop. Irrigation
can remain in the same furrow, or furrows
can be switched on subsequent irrigation.
Alternate furrow itrigation can improve
irrigation efficiency.

Aquifer: A water-saturated zone from
which groundwater within can be obtained.

Base flow: Sustained low flow of a stream.
In most places, base flow is groundwater
inflow to the stream channel.

Cablegation: An irrigation method
designed to save water that utilizes a plug
pushed through gated pipe by water
pressure that regulates the flow of water
from the gates. Water is distributed to the
field sequentially, several gates at a time,
with watering time controlled by the rate at
which the plug moves through the pipeline.
Cablegation requires uniform side slope in
the field.

Center pivot irrigation system: A sprinkler
irrigation lateral that is mounted on
wheeled structures (towers), anchored at
one end (pivot point), and which automati-
cally rotates in a circle when irrigating. The
lateral can be equipped with any of a
variety of sprinkler and spray nozzle
configurations. Tower movement can be
driven by water pressure, hydraulic
pressure, or electricity. A typical center
pivot has a one-quarter-mile radius and
waters approximately 130 acres.

Chemigation: Injection of agricultural
chemicals or fertilizer into irrigation water
for distribution to farmlands through
irrigation systems.

Compacted furrows: Soil compaction in
furrows from tractor wheels or compacting
implement attachments that smooth and
firm furrows resulting in increased water
stream advance rates, reduced infiltration,
and improved irrigation application
efficiency for furrow irrigation.

Cone of depression: A depression of the
water level around a well or group of wells
resulting from water being withdrawn,

Confined aquifer: An aquifer in which
groundwater is confined under pressure by
impermeable formations. Direct recharge
from the surface is prevented by the
impermeable layer. Also known as an
artesian aquifer.

Conservation bench terracing: A series of
earthen embankments spaced across the
downbhill slope of a field to contain runoff
from the field and designed to spread water
from natural slopes over levelled field areas
behind the terraces.

Depth to water: The depth of the water
table below the earth’s surface.

Ditch irrigation: Providing water for
irrigation by transporting it to the fields
through canals.

Drip irrigation: A method of irrigation in
which water is allowed to drip or trickle
from perforations in a low pressure pipe
(usually plastic and double-walled) placed
alongside the base of a row of plants. The
spacing of the perforations is designed to
produce a wetted strip along the crop row
or a wetted area at the base of each plant.

Drop tubes; drop no-zles: Flexible or rigid
hoses or pipe that lower the discharge point
of a nozzle below the main lateral of a
center pivot to distribute water usually at
low pressure between crop rows in order to
reduce evaporation.

Dryland farming: A method of farming
practiced in subhumid regions that
incorporates various techniques of water-
saving practices such as minimum tillage
and summer fallowing. Dryland farming
relies solely on growing season precipitation
or water from precipitation stored in the
soil profile during noncrop production
periods.

Evapotranspiration: Water discharged to
the atmosphere as a result of evaporation
from the soil and piant surfaces and by
plant transpiration.

Furrow diking: Installation of mounds of
soil (dikes) in a furrow or installation of
small depressions in the furrows to retain
precipitation or irrigation water for crop
use. It is a form of micro-catchment.

Furrow irrigation: Surface irrigation in
which water is introduced at the high end of
a field and flows downslope in furrows
(small ditches) that are between crop rows.

Gated pipe Irrigation: An irrigation system
that delivers water to crops through a series
of openings in a pipe placed at the upper
end of a field. Gates are used to control the
volume of water that flows from end
openings into furrows.

Groundwater: Subsurface water in a
saturated zone,

Gypsum block: A device used to measure
soil moisture. It consists of a permeable
ceramic gypsum cylinder about one inch
long that is buried in the soil profile and
connected to a resistance meter by a wire
lead. Electrical resistance readings are
related to soil water content.

High Plains Aquifer: A system of acquifers
that underlies 174,000 square miles of the
High Plains. It serves as the major soutce of
water for irrigation in the High Plains of
New Mexico, Texas, Oklahoma, Colorado,
Kansas, and Nebraska, and extends into
southeast Wyoming and southwest South
Dakota.

Infrared canopy monitor: A sensor used to
determine plant stress by measuring crop
canopy temperatures.

Interfurrow ripping: A method of deep
tilling in furrows using a chisel. The
purpose is to break up the soil to allow
better infiltration of water.

Irrigation scheduling: Procedure used in
determining when to irrigate and how much
water to apply to meet specific management
objectives. There are several methods used
to determine water needs, including:

(1) water balance method, (2) stress-day
index, (3) optimal sequencing of evapotran-
spiration deficits, and (4) measurements of
leaf temperatures.

Irrigation withdrawals: Withdrawal of
water for application on land to assist in the
growing of crops and pastures or to
maintain land for recreational use.

Limited irrigation: Irrigation scheduling
method in which planned water deficits are
allowed to occur generally on crops that are
drought tolerant ot with stages of growth
that are less sensitive to water deficits. One
example is fully irrigating only the upper
half of a field. The next 25 percent is a
tailwater runoff section that receives limited
irrigation, and the lower one-fourth is a
dryland section which may receive runoff
from the upstream sections.
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Low energy precision application (LEPA):
Center pivot irrigation system that distrib-
utes water from an overhead lateral pipeline
directly into furrows at very low pressure
through drop tubes and orifice-controlled
emitters. The purpose of this system is to
apply water directly onto or near the soil to
improve irrigation efficiency for systems
with limited irrigation capacity.

Minimum tillage (limited tillage): Cultural
practice that minimizes soil water loss,
retains crop residuals to minimize soil
erosion, and reduces tillage energy and
labor requirements.

Multi-function irrigation system: Applica-
tion of water-conserving chemicals such as
antitranspirants, growth regulators, and
soil surface evaporation suppressants. It is
also used to apply fertilizer and pesticides
and saves energy by requiring less tractor
use.

Neutron probe: An instrument that
measures soil water content by emitting
““fast neutrons” from a radioactive source
lowered into a tube placed in the soil.
Neutrons colliding with hydrogen atoms in
soil water are slowed and counted by the
probe. This count is calibrated with soil
water content.

No-tillage: Farming practice in which the
soil is not tilled as a means of reducing soil
water loss and soil erosion.

Ogallala Aquifer: The major aquifer within
the High Plains aquifer system. It underlies
134,000 square miles of the High Plains
and is comprised of alluvium deposited by
ancient streams flowing east-southeast from
the Rocky Mountains; consists of clay, silt,
sand, and gravel capped by caliche.

Overdraft (mining of groundwater):
Groundwater withdrawals in excess of
recharge.

Plant growth regulators: Chemicals used to
alter plant growth characteristics.

Playa: A depression in the soil surface
without an outlet for runoff. It is covered
with relatively impervious surface layers
that inhibit water infiltration. A playa can
be used to store runoff water for irrigation
purposes.

Preplant (offseason) irrigation: Irrigation
that occurs in the non-growing season of a
crop to increase soil water availability.

Prior appropriation: A concept in water law
under which users who demonstrate earlier
use of water from a particular source are
said to have rights over all later users of
water from the same source.

Pumping plant efficiency: A measure of the
actual amount of energy used for pumping
water versus the theoretically required
energy consumption.

Recharge: Addition of water to ground-
water storage by natural processes or
artificial methods.

Recharge dam: Dam built to capture
surface runoff so water can percolate into
an aquifer.

Recharge well: Well used to inject surface
water into an aquifer.

Ridge tillage: Cultural practice of perma-
nent ridge formation by tillage implements
on which crops are grown. The purpose of
ridge tillage is to maximize moisture
retention while minimizing soil erosion.

Riparian rights: Concept of water law
under which authorization to use water in a
stream is based on ownership of the land
adjacent to the stream.

Safe yield: Amount of groundwater that can
be withdrawn from an aquifer without
reducing the volume of water in the aquifer.
Safe yield of an aquifer is equal to the
recharge rate.

Saturated thickness: Vertical extent of the
saturated zone as measured from its top to
bottom.

Saturated zone: Subsurface zone in which
all the interstices or voids are filled with
water.

Skip row planting: One or more unplanted
strips remain between planted rows in order
to reduce crop water requirements.

Soil water monitoring: Various technologies
that include tensiometers, neutron soil wa-
ter meters, and soil water blocks that mea-
sure how much water is available in the soil
profile. Soil water monitoring is required
for irrigation scheduling.

Specific capacity: Discharge rate per unit of
drawdown. Normally expressed as gallons
per minute (gpm) per foot of drawdown.

Specific yield: The quantity of water that a
unit volume of a material will give up when
drained by gravity.

Stubble muich: Residue left on the surface
in order to control erosion and increase
precipitation storage.

Surge flow: The intermittent application of
irrigation water to irrigation pathways,
creating a series of on and off periods of
constant or variable duration in an attempt
to improve irrigation efficiency. A micro-
processor control unit temporarily opens
and closes valves in gated pipe in order to
discharge water in surges that achieve
relatively even watering along entire length
of row.

Tailwater recovery system: System to
collect, store, and reuse irrigation and
surface runoff. Water is collected in a
tailwater pit where it can be stored and
used to irrigate crops.

Tensiometer: Instrument that measures soil
water tension. It consists of a tube with a
porous tip that is filled with water and has
an attached vacuum gauge. The tube is
placed in the soil, and as water is lost from
the soil, water is removed from the tube
through the porous tip until equilibrium
between soil water suction and tensiometer
vacuum is obtained. The vacuum gauge
then indicates soil water tension.

Unsaturated zone: Subsurface zone in
which interstices are not filled with water;
usually the interval between the land
surface and the water table.

Water table: Top of the saturated zone in
an unconfined aquifer. The water level in
wells that penetrate the uppermost part of
an unconfined aquifer marks the position of
the water table.
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AQUIFERS AND THEIR DISTRIBUTIONS

An aquifer is a geologic formation that is both porous (that is, it has void spaces .
filled with water) and permeable (meaning that the pores are interconnected so that water
can readily flow through the material). Impermeable formations prevent the movement of
groundwater, and are known as aquitards.

The Ogallala Formation is an extensive deposit of sand, gravel and porous rock that
was laid down about 5 million years ago during the Tertiary Period. Hydrologically itis
interconnected with similar but younger (Quaternary: less than 2 million years old)
formations; the combination of the two is known as the High Plains aquifer, and is usually

studied as a single hydrologic unit.

The High Plains aquifer and its Ogallala component span much of the mid-continent
region. Figure 1 shows the location of the High Plains aquifer. In Kansas, the Great Bend
Prairie and the Equus beds are Quaternary deposits, but most of the aquifer west of eastern
Ford County is part of the Ogallala Formation. The whole area also contains stream-bed
(alluvial) aquifers associated with rivers and streams. These are locally important sources
of water, but their total area and volume is small compared to the High Plains aquifer
system, and they may or may not be hydrologically well-connected to the major regional

aquifers, Figure 2 shows the boundary of the Kansas High Plains aquifer.

It is important that the aquifers are not uniform in thickness or permeability over the
area of their occurrence. They vary in thickness from a few feet to hundreds of feet; they
may appear at or near the surface or be buried under thick layers of soil; and they may be

hydrologically connected with or separated by aquitards from other nearby aquifer units.
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GROUNDWATER -- A HYDROLOGIC SYSTEM

As part of the natural hydrologic cycle, water falls as rain or snow, some fraction of
it runs off the surface and leaves the area as stream flow, a large portion re-enters the )
atmosphere as moisture resulting from evaporation or transpiration (plant respiration), and
a relatively small amount percolates through the soil and stream beds to recharge the
groundwater body. These processes are shown schematically in Figure 3. In the Great
Bend Prairie region, KGS studies indicate that 9-10% of the precipitation (a bit more than
2"/year) may reach the groundwater. However, in much of Western Kansas, recharge is
no more than a few percent of the relatively low annual precipitation, and may be
essentially zero in some areas. Recharge is one of the most difficult hydrologic factors to

measure or estimate accurately.

Hydrologists and managers try to balance the groundwater budget through
identification and measurement of input and output terms. Groundwater increases through
recharge, either via the soil zone or below stream beds. When this happens, the water table
rises and the depth to water decreases. Under natural conditions the budget is balanced by
groundwater discharge into streams, springs or wetlands where the water table intersects
the land surface. When humans extract groundwater by pumping for irrigation or
municipal and industrial uses, they add an output term that can easily exceed natural
recharge and result in a lowering of the water table. Figure 4 depicts these terms in more
detail.

Figure 4 also shows two key measures of groundwater resources and their changes
-~ depth to water and the saturated thickness of the aquifer. As the decline in saturated
thickness approaches 100%, the groundwater resource is exhausted. Even when a
significant saturated thickness remains, lowering of the water table may cause problems by
increasing pumping costs, decreasing well yields, and reducing stream flow that is
dependent on groundwater discharge.

Like surface water, groundwater does flow -- but at much slower rates. In most of
the Kansas High Plains aquifer, groundwater flow rates average about a foot per day, or a
mile in 10-20 years. To put this in perspective, the period since the beginning of large-

scale irrigation would correspond to a natural groundwater movement of a few miles.
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CHANGES IN WATER LEVELS AND WATER RESOURCES

In Western Kansas, irrigation pumping has resulted in a significant decline in
groundwater levels, especially in the Ogallala portions of the High Plains Aquifer. Figure
5 shows the increase in depth to water from estimated predevelopment levels through
January 1989, and Figure 6 shows the change in saturated thickness over the same period.
The patterns generally match, but changes in depth to water are greatest in SW Kansas
where the aquifer is relatively thick, while percent reductions in saturated thickness are
greatest in W Central Kansas, where the aquifer is thinner and has been essentially
dewatered in places. Because very few wells have been measured continuously since pre-
development times, our water level data for that period are estimates based on a variety of
sources, and are necessarily somewhat imprecise. That's why the legends of Figures 5 and
6 indicate that the smallest decrease and increase categories may not actually represent a
significant change.

Maps such as these give a picture of total change and its distribution, but in order to
look at the details of change over time we customarily use well hydrographs -- plots of
water level in a specific well over time. Some examples of these are presented in Figure 7:
these have been selected from areas of significant decline in order to illustrate some of the
features both of the hydrographs and of the groundwater trends. Measurements in the
specific well are shown as connected points; the predevelopment water table estimates are

shown as isolated earlier points.

Several features can be seen in the hydrographs. One very important thing to note
is the year-to-year variability. For many reasons, the change in water level over any one
year may have little relationship to the overall trend, and for this reason hydrologists base
their interpretations and management recommendations on multi-year trends rather than on
short-term changes. The period of most rapid decline was generally from the late 1960's to
the late 1970's, with declines continuing at a slower rate thereafter. Several factors
probably combined to cause this change in trend: higher energy prices, lower crop prices,
and federal programs contributed to reduced irrigation; the early 1980's were wetter than
the preceding decade; and this is the period during which groundwater management
programs were put into effect. However, the overall trend is still one of declining water
levels.

2-8
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Summary of January 1989 water-level
measurement program

In this report we provide a hydrologic data summary of
the annual ground-water-level measurements for Kansas.
There are approximately 1,500 wells in the monitoring-
well network, which is funded by the Kansas Geological
Survey, the Division of Water Resources, and the U.S.
Geological Survey.

Beginning this year, the report will be published by the
Kansas Geological Survey in cooperation with the U.S.
Geological Survey and the Division of Water Resources.
To maintain consistency with past publications by the U.S.
Geological Survey, we will use the same format for tables
and basic information. Because the U.S. Geological
Survey has done the basic data manipulation over the past
years, parts of this report are quoted from previous
editions written by B. J. Pabst née Dague and M. E. Pabst
(1977-1988). This report contains water-level information
from observation wells across the state in addition to wells
in central and western Kansas. Other wells in the state are
measured by other agencies, but they are not included in
this report.

The annual water-level measurement program takes
place in mid-winter to maximize the recovery of water
levels in irrigation wells from seasonal pumping. How-
ever, a few of the measurements may represent the effects
of recent pumping of the measured well or by nearby wells
or the effects of barometric pressure changes. Thus a
significant change in water levels for a particular well
during a one-year period may be only a temporary
condition, and any indication of a developing trend should
be based on a comparison of changes that occur over a
period of several years.

The state is divided into eight regions for this report
(fig. 1). Included are regional maps depicting ground-
water-level declines for the central and western part of the
state and eight hydrographs with precipitation data to
illustrate the variation of recharge to the aquifers through-
out the state. Maps of regions I-III and V show the
ground-water decline for the major aquifer in those areas.
Maps are not included in this report for areas of eastern
Kansas in which there are fewer wells,

FIGURE 2 (right)}—WELL-LOCATION DIAGRAM.

Wells in this report are numbered according to a
modification of the U.S. Bureau of Land Management
system of land subdivision (fig. 2). The location is
composed of the township, range, and section numbers
followed by letters indicating the subdivison of the section
in which the well is located. The first letter denotes the
160-acre tract; the second, the 40-acre tract; and the third,
the 10-acre tract. The letters A, B, C, and D designate the
tract in a counterclockwise manner. Therefore a location
denoted as SWNWNW sec. 7, T. 18 S.,R. 39 W, of
Greeley County is expressed as 185, 39W, 07BBC, of the
same county.
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Hydrographs and
precipitation graphs

The rate of recharge to the ground-water reservoir
varies with the pattern of precipitation, surface runoff, and
streamflow. It also varies with the permeability of the soil
and other earth materials through which the water must
percolate to reach the zone of saturation. The rate of
infiltration varies greatly with the condition of the soil at
the time of precipitation. The drainage within the water-
shed and the topography also control infiltration rates. In
general, steep slopes favor rapid surface runoff, and more
gentle slopes retain water longer,favoring infiltration.
However, extremely flat terrain often develops tight
surface soils that impede infiltration.

The intensity and duration of precipitation will affect
the rate of water infiltration, Moderate rainfall over an
extended period of time favors infiltration. Heavy rain in a
short time overpowers the soil’s ability to transmit water,
thereby increasing runoff to streams.

The hydrographs in figs. 310 contain historical
information regarding water-table fluctuations and
precipitation in Cherokee, Douglas, Finney, Hamilton,
Osborne, Scott, Sedgwick, and Thomas counties. The
increase in ground-water usage and the associated decline
in the water table in some counties is known and demon-
strated on several of the graphs. Several factors control
the fluctuations of the water table of the aquifer (upper
graph), for example, the depth to the water table, the
volume of ground-water pumping in the area, and the
amount of precipitation in different parts of the state.
Precipitation (lower graph) may directly affect the water-
level change in shallow alluvial aquifers.

We have indicated in this brief discussion several of the
factors that control the infiltration and natural recharge to
ground-water reservoirs. The figures demonstrate the
infiltration effects on various aquifer systems. Deeper
aquifers, such as the Ogallala, do not show recharge events
clearly because of the thickness of the unsaturated zones
and the low recharge rate. Water levels in a shallow
aquifer, however, respond rapidly to recharge,

Summary of hydrographs and
precipitation graphs

The abbreviations used in the descriptions of the
aquifers are KU, Cretaceous undifferentiated; KJ, Upper
Jurassic; KD, Dakota Formation (Cretaceous); TO,
Tertiary Ogallala; QA, Quaternary alluvium; and QU,
Quaternary undifferentiated.

Cherokee County, Roubidoux Formation

(Lower Ordovician)
The single observation well in Cherokee County is
drilled into the Roubidoux Formation. This well (348,
25E, 13BAC) has a total depth of 1,150 ft (351 m). The

iv

. Depth to Water (ft)

water level of the formation rises to within 75 ft (23 m) of
the land surface and fluctuates between 65 ft and 75 ft (20
m and 23 m). The hydrograph (fig. 3) shows minimal
correlation between precipitation and water-level response
because of the depth of the well and the corresponding
long time for recharge to reach the aquifer.

Douglas County, Pleistocene terrace
deposits (QU)

The two observation wells in Douglas County are in
alluvial aquifers. In Douglas County alluvial deposits are
the primary geologic unit for water usage; they yield water
of moderate quality and quantity. The alluvium consists of
unconsolidated clay, sand, and gravel located along major
stream courses. The thickness of the alluvial deposits
varies because the streams downcut into the substrata
before depositing their sediment load.

The hydrograph (fig. 4) of the alluvial well in 125, 20E,
17CCB, illustrates the effects of time lags on the recharge
of precipitation to the water table, As the vertical lines in
the graph show, there is some time lag between a major
precipitation event and the response of the water table.
This is probably due to the depth of the well, the types of
sediment the water moves through, and the volume of
water used in the area. In times of low precipitation (such
as 1951-55), there is a dramatic drop in the water level,
indicating more use and less recharge as a result of low
rainfall during that time period.
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FIGURE 3—HYDROGRAPH FOR WELL 348, 25E, 13BAC [1150 rr

(351 M)], Cuerokee CounTy, ROUBIDOUX AQUIFER.
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EFFECT OF PRECIPITATION RECHARGE ON WATER LEVELS.

Finney County, deposits of

Pleistocene age (QU)

Most of the observation wells in Finney County are
within the Ogallala Formation (Tertiary) and in undifferen-
tiated Pleistocene deposits. Of the 80 observation wells,
248, 32W, 03DAC, is used for the hydrograph (fig. 5).
This well is 185 ft (56.4 m) deep, and the formation
consists of poorly consolidated sand and gravel of Pleisto-
cene age.

The depth to water was 112.5 ft (34.3 m) in 1989.
When compared to the 1950 water level [67.4 ft (20.5 m);
table 1], the decline of the water level is 45 ft (14 m), or a
67% decline in saturated thickness. This percent change in
saturated thickness for the period 1950-1989 is typical of
both the Pleistocene and the Ogallala aquifers in Finney
County.

Figure 5 illustrates the slow effect of precipitation
recharge on the water table in the Pleistocene aquifer and
the much more prominent effect of ground-water pumping
on the decline of the water table. As the precipitation
graph indicates, there is a fluctuation of precipitation over
time with an average of 14-16 inches/yr (36-41 cm/yr).
As can also be seen from the graph, there is no obvious
correlation between the amount of rainfall and the re-
sponse of the water table.

Hamilton County, alluvial well (QA)
Various aquifers are used in Hamilton County (KU,
KJ, TO, QA, QU). There are 41 observation wells in this
county. The hydrograph (fig. 6) of 23S, 43W, 21ABA, is

in the Quaternary alluvial aquifer of the Arkansas River
valley. Alluvial aquifer systems consist of unconsolidated
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FIGURE 5—HYDROGRAPH FOR WELL 248, 32W, 03DAC [185 Fr
(56.4 M)], Fnney County, PLEISTOCENE WELL.
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FIGURE 6—HYDROGRAPH FOR WELL 23S, 43W, 21ABA [29 T
(8.8 M)], HAMILTON COUNTY, ALLUVIAL WELL.

sand and gravel at relatively shallow depths. The total
depth of the well is 29 ft (8.8 m), with a depth to water of
15 ft (4.6 m) in 1950 and 12.9 ft (3.9 m) in 1989. This rise
is typical for an alluvial aquifer because the water level
fluctuates in response to rainfall events and recharge by
the Arkansas River. However, aquifer systems such as the
Ogallala and Cretaceous of Hamilton County show steady
declines in the water level as a result of ground-water
pumping and low recharge. A well within the Ogallala
Formation (TQ) shows a decline of 91 ft (28 m), whereas
another well penetrating into Cretaceous units shows a
decline of 69 ft (21 m) (table 1).

3-7
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Ihe hydrograph (fig. 6) for well 23S, 43W, 21ABA,
shows the effects of precipitation on recharge of a shallow
well. As can be seen from the graph, periods of high
rainfall yield a rapid response in the water level; con-
versely, times of drought (indicated by low rainfall) result
in depleted water levels. This graph shows little time lag
between the precipitation events and the water-level
response. This is probably because the water table is close
to the land surface and because porous overlying sedi-
ments allow rapid recharge.

Osborne County, terrace deposits of
Pleistocene age (QU)

Osborne County contains few observation wells for
data collection. Geologic units such as the Dakota
Formation (KD) and alluvium (QA) are the major aquifers
in this county. The hydrograph of the observation well
located at 06S, 12W, 23CDC, is presented (fig. 7). The
well is in the alluvium of the north fork of the Solomon
River,

This well is 30 ft (9.1 m) deep. The hydrograph (fig. 7)
illustrates the effect of recharge on changes in water level
on a yearly basis. As shown by the vertical lines, there is a
time lag between the recharge event (heavy rainfall) and
the response of the water table. Because this well is
shallow, located in alluvial terrace deposits composed of
sands, gravels, and clays, and has a shallow water table
[18-25 ft (5.5-7.6 m) on average], it is susceptible to fairly
rapid recharge effects on the water table,
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FIGURE 7—HYDROGRAPH FOR WELL 068, 12W, 23CDC [30 rr
(9.1 M)}, OsBorNE County, TRRC WELL.

Scott County, Ogallala aquifer of
Tertiary age (TO)

All the observation wells in Scott County are within the
Ogallala Formation (TO). Of the 46 observation wells,
20S, 33W, 09BBB, is used for the hydrograph (fig. 8).
This observation well consists of 128 ft (39.0 m) of the
Ogallala Formation. The Ogallala is composed of coarse-
grained sand and gravel and is overlain by Pleistocene
loess deposits of sand, silt, and clay.

The depth to water was 101.6 ft (31.0 m) in 1989,
‘When compared to the 1950 water level [60 ft (18 m);
table 1], the decline of the water level is 42 ft (13 m), or a
62% decline in saturated thickness. This percent change in
saturated thickness for the period 1950-1989 is typical of
the Ogallala aquifer in Scott County,

The hydrograph (fig. 8) illustrates the slow and small
[0.25 in/yr (0.6 cm/yr)] effect of precipitation recharge to
the water table in the Ogallala aquifer and the much more
prominent effect of ground-water pumping on the decline
in the water table. As the precipitation graph indicates,
there is a fluctuation of precipitation over time, with an
average of 14-16 inches/yr (36-41 cm/yr). As can also be
seen, there is no obvious correlation between the amount
of rainfall and the response of the water table.
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FIGURE 8—HYDROGRAPH FOR WELL 20S, 33W, 09BBB [128 rr
(39.0 M)}, Scorr County, OGALLALA FORMATION.
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Sedgwick County, Quaternary alluvial
deposit (QA)

Sedgwick County contains 12 observation wells for
data collection. The hydrograph (fig. 9) of the observation
well located at 25S, 01W, 26DBD, is representative of
ground-water conditions in Sedgwick County. The well is
in the alluvium of the Arkansas River.

This well is 54 ft (16 m) deep and is in unconsolidated
clay, silt, sand, and gravel. The hydrograph (fig. 9)
illustrates the effect of recharge on changes in water level
on a yearly basis. As shown by the vertical lines, there is a
time lag between the recharge event (heavy rainfall) and
the response of the water table. Because this well is
shallow, located in alluvial terrace deposits, and has a
shallow water table [18-25 ft (5.5-7.6 m) on average], it is
susceptible to fairly rapid recharge effects on the water
table.

Thomas County, Ogallala Formation of
Tertiary age

There are 62 observation wells in Thomas County. The
primary aquifer in Thomas County is the Ogallala Forma-
tion. The Ogallala is composed of coarse-grained sand
and gravel and is overlain by Pleistocene loess. The depth
of one observation well in the Ogallala aquifer is 270 ft
(82 m) at location 08S, 34W, 01BAC. The depth to water
in this well has declined from 113 ft (34.4 m) in 1950 to
127.6 ft (38.9 m) in 1989, a drop of nearly 15 ft (4.6 m), or
10% of the total thickness (table 1).

The hydrograph (fig. 10) illustrates the slow and small
effect of precipitation recharge to the water table in the
Ogallala aquifer and the much more prominent effect of
ground-water pumping on the decline in the water table.
As the precipitation graph indicates, there is a fluctuation

of precipitation over time with an average of 14-16 inches/

yr (36-41 cm/yr). As can also be seen from the graph,
there is no obvious correlation between the amount of
rainfall and the response of the water table.

=141 . N
£ | The Ogallala water table is very deep in this part of
g 16 Kansas. The combination of a deep water table with thick
= overlying unsaturated sediments leads to a slow rate of
f; 18- precipitation recharge to the aquifer. This is evident from
§20 i the yearly decline of water levels over a 40-year period
] 60 o with a relatively steady amount of precipitation.
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FIGURE 9—HYDROGRAPH FOR WELL 258, 01W, 26DAD [54 rr @ 126 1
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FIGURE 10—HyYDROGRAPH FOR WELL 08S, 34W, 01BAC [160
FT (48.8 M); THoMas COUNTY, OGALLALA WELL] SHOWING
EFFECT OF PRECIPITATION RECHARGE ON WATER LEVELS.

vil

(1Aut)

uonrendsid [e10L



Regional decline maps
The state of Kansas has been divided into eight regions
(see fig. 1). The following maps (figs. 11~14) show the
generalized water-level change from January 1988 to
January 1989. In most cases the water table has dropped,
but some wells did not change and a few rose.

Region I: Southwestern Kansas
As the regional decline map (fig. 11) shows, there is a
general decline in ground-water levels in the western part

{—Hamiltc;n _____

|
l
i
!
l
|
|
l

Stanton

of the area and a smaller decline in the eastern part. Areas
with declines greater than 12 ft (3.7 m) indicate concentra-
tions of wells with high pumping capacity and large water
use. The primary aquifers in this part of the state are in
Cretaceous, Ogallala, and alluvial units. The hydrograph
from Finney County (fig. 5) illustrates the steady decline
of the water table in this area as a result of increased
irrigation.
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FIGURE 11—MAP OF GENERALIZED WATER-LEVEL DECLINE FOR REGION I, SOUTHWEST KANsas, 1988-89.

Region II: West-central Kansas

The west-cental region of Kansas contains 1.5 tiers of
counties along the Kansas—Colorado border. Within this
region the primary aquifer is the Ogallala Formation of
Tertiary age. The Ogallala water-level changes for the
period 1988-89 range from 4 ft (1 m) in Logan County to
5 ft (2 m) in Scott County (fig. 12). These changes from
1989 are directly related to the density of irrigation wells
in the two counties. The rise in the water table in the

southern half of Logan County is due to the minimal
number of wells that are used for irrigation, whereas in
Scott County a higher number of wells results in the
dewatering of the productive aquifer. The recharge rates
for Scott and Logan counties are similar; however, water
withdrawal is greater in Scott County. The hydrograph for
Scott County (fig. 8) illustrates the general decline in the
region.
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FIGURE 12-—MAP OF GENERALIZED WATER-LEVEL DECLINE FOR REGION II, WEST-CENTRAL KaNsas, 1988-89.

Region III: Northwest Kansas
In the northwest part of the state the primary aquifer is
the Ogallala Formation. Counties in the region have the
highest number of observation wells; therefore abundant
information concerning the declining water level of the
Ogallala exists (fig. 13). The hydrograph for Thomas

County (fig. 10) illustrates the continued water table
decline, which is typical for the entire region.

The decline of the water table for 1988-89 is shown on
the regional map as —4 ft (-1 m). Some areas show little
decline throughout the year, and no rise has occurred in the

northwest region.
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FIGURE 13—MAP OF GENERALIZED WATER-LEVEL DECLINE FOR REGION III, NORTHWEST KaANsas, 1988-89.
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Region V: South-central Kansas
The south-central region is located east of the eastern-
most extension of the Ogallala Formation. In this region
the primary aquifer is the Quaternary alluvium, with
agriculture being the leading consumer of ground water.
Stafford County has experienced a decline of up to 4 ft (1
m) throughout the county,

Water-level decline is minimal if the earliest dates
(1940's) are excluded from the interpretation. The initial
period of pumping for irrigation has suppressed the high
water table and it has remained relatively unchanged for
the last 30 yrs (fig. 14).
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FIGURE 14—MAP OF GENERALIZED WATER-LEVEL DECLINE FOR REGION V, SOUTH-CENTRAL KAnsas, 1988-89,



Publications containing ground-water-level
data for Kansas

Records of ground-water-level data for Kansas were published in U.S. Geological Survey Water-Supply Papers for
1935-1971. These Water-Supply Papers are:

Water-Supply Water-Supply
Year Paper Number! Year Paper Number!
1935 777 1948 1128
1936 817 1949 1158
1937 840 1950 1167
1938 845 1951 1193
1939 886 1952 1223
1940 908 1953 1267
1941 938 1954 1323
1942 946 1955 1406
1943 988 1956 1456
1944 1018 1957-1961 1781
1945 1025 1962-1966 1976
1946 1073 1966-1971 2090
1947 1098

May be purchased from the U.S. Geological Survey, Books and Open-File Reports, Federal Center, Box 25425, Denver, CO 80225

A series of annual reports that contain records of water-level measurements made in Kansas during 1956-1965 were
published in the following Kansas Geological Survey Bulletins:

Year Bulletin Number?! Year Bulletin Number!

1956 125 1961 159
1957 131 1962 167

1958 141 1963 173

1959 146 1964 177

1960 153 1965 184

IMay be purchased from the Publications Sales Office, Kansas Geological Survey, University of Kansas, 1930 Constant Avenue,
Lawrence, KS 66047

In addition to the publications listed, records of annual water-level measurements in Kansas are presented in the follow-
ing publications:

Broeker, M. E., and McNellis, J. M., 1973, Ground-water central Kansas: U.S. Geological Survey, Open-file
levels in observation wells in Kansas, 1966-70: Kansas Report 85423, 162 p.
Geological Survey, Basic Data Series, Ground-water , 1986, January 1986 water levels and data
Release 3,373 p. related to water-level changes, western and south-
Brocker, M. E., McIntrye, H. J., Jr., and McNellis, J. M., central Kansas: U.S. Geological Survey, Open-file
1977, Ground-water levels in observation wells in Report 86-317, 165 p.
Kansas, 1971-75: Kansas Geological Survey, Basic , 1987, January 1987 water levels and data
Data Series, Ground-water Release 6, 526 p. related to water-level changes, western and south-
Dague, B. J., 1985, January 1985 water levels and data central Kansas: U.S. Geological Survey, Open-file
related to water-level changes, western and south- Report 87-241, 161 p.
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raust, B, J., 1988, January 1988 water levels and data
related to water-level changes, western and south-
central Kansas: U.S. Geological Survey, Open-file
Report 88-342, 158 p.

Pabst, M. E., 1977, January 1977 water levels and data
related to water-level changes since 1950, western
Kansas: U.S. Geological Survey, Open-file Report
77-264, 209 p.

, 1978, January 1978 water levels, and data
related to water-level changes since 1940 or 1950,
western Kansas: U, S. Geological Survey Open-File
Report 78-409,

179 p.

, 1979, January 1979 water levels and data
related to water-level changes, western and south-
central Kansas: U.S. Geological Survey, Open-file
Report 79-925, 213 p.

, 1980, January 1980 water levels and data
related to water-level changes, western and south-
central Kansas: U.S. Geological Survey, Hydrologic
Data, Open-file Report 80-958, 166 p.

, 1981, January 1981 water levels and data
related to water-level changes, western and south-
central Kansas: U.S. Geological Survey, Open-file
Report 811001, 168 p.

, 1982, January 1982 water levels and data
related to water-level changes, western and south-
central Kansas: U.S. Geological Survey, Open-file
Report 82-649, 167 p.

, 1983, January 1983 water levels and data
related to water-level changes, western and south-
central Kansas: U.S. Geological Survey, Open-file
Report 83-762, 164 p.

Pabst, M. E., and Dague, B. J., 1984, January 1984 water
levels and data related to water-level changes, western
and south-central Kansas: U.S. Geological Survey,
Open-file Report 84-613, 162 p.

Pabst, M. E., and Gutentag, E. D., 1977, Water-level
changes in west-central Kansas, 1950-77: Kansas
Geological Survey, Journal, October 1977, 18 p.

, 1979, Water-level changes in southwest-
em Kansas, 1940-78: Kansas Geological Survey,
Journal, May 1979, 29 p.

Pabst, M. E., and Jenkins, E. D., 1973, Water-level
changes in northwestern Kansas, 1950-73: Kansas
Geological Survey, Journal, October 1973, 14 p.

, 1974, Water-level changes in west-central
Kansas, 1950-74: Kansas Geological Survey, Journal,
October 1974, 15 p.

, 1976a, Water-level changes in northwest-
em Kansas, 1940-76: Kansas Geological Survey,
Journal, May 1976, 26 p.

, 1976b, Water-level changes in northwest-
ern Kansas, 1950-76: Kansas Geological Survey,
Journal, December 1976, 20 p.

Water-level-data tables

The data presented in tables 1 and 2 are listed alphabeti-
cally by county. Table 1 lists well number, principal
geologic unit, land-surface altitude of well, depth to
bedrock, and depths to water during the base-reference
years of 1940, 1944, or 1950 (predevelopment years), the
reference year of either 1966 or 1974, and each year from
1983 through 1989.

Table 2 lists water-level changes from the base-
reference year and the reference year to 1989; the saturated
thickness of the water-bearing deposits during the base-

reference year and during 1989; and the percentage change
in saturated thickness from the base-reference year to
1989.

Letter designations for the geologic units in the tables
are KJ, undifferentiated Lower Cretaceous and Upper
Jurassic rocks; KD, Dakota Formation (Cretaceous); KN,
Niobrara Chalk (Cretaceous); KU, undifferentiated Lower
Cretaceous rocks; TO, Ogallala Formation (Tertiary); QA,
Quaternary alluvium; and QU, undifferentiated Quaternary
deposits.
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Allen County

TABLE 1. WATER LEVELS BY YEAR, ALLEN COUNTY

Depth Depth  Depth  Depth  Depth  Depth  Depth Depth Depth
Land Depth to to to to to 1o to to Lo
Surface to Water  Water  Water  Water  Water  Water  Water  Water  Water
Geologic  Altitude Bedrock 1950 1966 1983 1984 1985 1986 1987 1988 1989
Well Number Unit (Feet) (Feet) (Feet) (Feet) (Feet) (Feet) (Feet) (Feet) (Feet) (Feat)  (Feet)
24S 18E 28CDD 01 948. 8.2 13.9 4.1 9.3 4.0 7.9 14.2
TABLE 2. DERIVED HYDROLOGIC DATA, ALLEN COUNTY
Average Average
Water- Water-  Water-  Annual Annual Percentage
Depth to  Level Level Level Water-Level Water-Level Saturated  Saturated  Change
Water in Change Change Change Change Change Thickness Thickness Saturated

Geologic 1989  1950-89 1966-89 1988-89 1950-89 1966-89  in 1950
Well Number Unit (Feet) (Feet) (Feet) (Feet) (Feet/year) (Feet/ycar)  (Fect)

in 1989 Thickness
(Feet)

1950-89

24§ 18E 28CDD 01 14.2 -6.3
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Barber County

TABLE 1. WATER LEVELS BY YEAR, BARBER COUNTY

Depth  Depth  Depth  Depth  Depth  Depth  Depth Depth  Depth

Land Depth to to to to to to to to to
Surface to Water  Water  Water Water Water Water Water Water  Water
Geologic  Altitude Bedrock 1940 1966 1983 1984 1985 1986 1987 1988 1989
Well Number Unit (Feet) (Feet) (Feet)  (Feet)  (Feet) (Feet) (Fect) (Feet) (Feet) (Feet)  (Feet)
328 12W 04DBC 01 1480. 18 16.4 15.3 15.1 13.0 13.7 13.4 14.6

TABLE 2. DERIVED HYDROLOGIC DATA, BARBER COUNTY

Average Average
Water-  Water-  Water-  Annual Annual Percentage
Depth to  Level Level Level Water-Level Water-Level Saturated  Saturated  Change
Water in  Change Change Change Change Change  Thickness Thickness Saturated
Geologic 1989  1950-89 1966-89 1988-89 1950-89 1966-89  in 1950  in 1989 Thickness
Well Number Unit (Feet) (Feet) (Feet) (Feet) (Feet/ycar) (Feet/year) (Feet) (Feet) 1950-89

32S 12W 04DBC 01
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Barton County

TABLE 1. WATER LEVELS BY YEAR, BARTON COUNTY

Depth  Depth Depth Depth Depth Depth Depth Depth Depth
Land Depth to to to to to to to to to
Surface to Water Water Water Water Water Water Water  Water  Water
Geologic  Altitude Bedrock 1944 1974 1983 1984 1985 1986 1987 1988 1989
Well Number Unit (Feet) (Feet)  (Feet)  (Feet)  (Feet)  (Feet) (Feet)  (Feet) (Feety (Feet) (Feen)
18S 14W 27CDD 01 1896. 45.2 43.1 47.1
18S 15W 28CCC 03 QA 1912, 9 20.7 227 224 222 235 17.7 217
19S 11W 19BDD 01 1791. 13 19.6 20.4 20.4 19.8 20.5
19S 11W 26BDA 01 1772, 7 13.9 12.8 13.4 12.5 14.2
19S 12W 06ADA 01 1800. 6.7 4.1 4.7 3.4
195 13W 08BAD 01 1855. 11 20.4 204 20.6 204 199 17.2 19.8
19S 13W 33DDB 01 QA 1847. 4 4.4 9.8 10.6 9.6 9.0 9.5 8.8 10.4
19S 14W 06BBB 01 1895. 13 19.3 20.6 214 20.7 205 174 20.0
19§ 14W 23BBD 01 1873. 19.5 17.7 201
19S 14W 29DDB 01 1895. 20 27.5 28.1 28.7 29.2 29.2 285 30.1
198 14W 36BBC 01 1868. 8 11.7 11.2 11,8 10.2 121
20S 11W 06CCC 01 QA 1788. 138 9 5.6 10.5 11.9 10.9 9.8 10.4 9.5 11.0
20S 11W 26AAC 01 QU 1752. 112 3 1.6 10.6 11.0 11.0 7.8 10.0 9.1 11.4
208 12W 03DAC 01 1799. 144 2 1.3 7.8 8.0 7.0 7.6 6.6
20S 12W 06AAC 01 QU 1822. 117 7 5.1 9.8 10.0 9.6 9.2 9.8 9.7
20S 12W 23CCA 01 QU 1814, 159 11 3.7 15.7 16.8 17.8 133 14.4 12.7 16.0
20S 13W 17DDC 01 QU 1876. 126 11 7.2 163 16.6 177 16.3 16.8 14.9 17.4
20S 13W 24DCB 01 QU 1850. 140 12 9.6 20.9 22.0 233 205 207 189 209
20S 14W 22DCB 01 1897. 152 6 6.5 13.7 14.4 15,0 14.2 143 12.6 15.3
20S 15W 24DBD 01 1915. 10 13.8 144 148 146 145 12.3 14.7
20S 15W 33ADD 01 1945. 15 20.3  19.9 19.9 17.6 19.7
3



TABLE 2. DERIVED HYDROLOGIC DATA, BARTON COUNTY

Average Average
Water-  Water-  Water-  Annual Annual Percentage
Depth to  Level Level Level Water-Level Water-Level Saturated  Saturated  Change
Water in  Change  Change Change Change Change  Thickness Thickness Saturated
Geologic 1989  1944-89 1974-89 1988-89 1944-89 1974-89  in 1944  in 1989 Thickness
Well Number Unit (Feet) (Feet) (Feet) (Feet)  (Feet/year) (Fect/year) (Fect) (Feet) 1944-89
185 14W 27CDD 01 47.1 -4.0
18S 15W 28CCC 03 QA 21.7 -13 -4.0 -3
195 11W 19BDD 01 20.5 -8 -7 -2,
19S 11W 26BDA 01 14.2 -7 -1.7 -2
195 12W 06ADA 01
19S5 13W 08BAD 01 19.8 -9 -2.6 -2
198 13W 33DDB 01 QA 10.4 -6 -6.0 -1.6 -2 -3
19S 14W 06BBB 01 20.0 -7 -2.6 -2
195 14W 23BBD 01 20.1 -2.4
19S 14W 29DDB 01 30.1 -10 -3
198 14W 36BBC 01 12.1 -4 -1.9 -.1
208 11W 06CCC 01 QA 11.0 -2 -5.4 -1.5 -1 -2 129 127 -2
208 11W 26AAC 01 QU 11.4 -8 -9.8 -2.3 -2 -4 109 101 -7
208 12W 03DAC 01
208 12W 06AAC 01 QU 9.7 -3 -4.6 -1 -2 110 107 -3
208 12W 23CCA 01 QU 16.0 -5 -12.3 -3.3 -.1 -5 148 143 -3
208 13W 17DDC 01 QU 17.4 -6 -10.2 -2.5 -2 -4 115 109 -5
208 13W 24DCB 01 QU 20.9 -9 -11.3 -2.0 -2 -.5 128 119 -7
20S 14W 22DCB 01 15.3 -9 -8.8 -2.7 -2 -4 146 137 -6
20S 15W 24DBD 01 14.7 -5 -2.4 -.1
20S 15W 33ADD 01 19.7 -5 -2.1 -1
4
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Bourbon County

TABLE 1. WATER LEVELS BY YEAR, BOURBON COUNTY

Depth Depth Depth Depth  Depth Depth Depth Depth Depth
Land Depth to to to to to to to to to
Surface to Water  Water Water Water Water Water Water  Water  Water
Geologic  Altitude Bedrock 1950 1966 1983 1984 1985 1986 1987 1988 1989
Well Number Unit (Feet) (Feet)  (Feet)  (Feet) (Feet) (Feet) (Feet)  (Feet) (Feet)  (Feet) (Feet)

258 24E 36AAC 01 916. 178.2 185.7 186.0 196.0 223.0 222.6 229.9

TABLE 2. DERIVED HYDROLOGIC DATA, BOURBON COUNTY

Average Average
Water-  Water-  Water-  Annual Annual Percentage
Depth to  Level Level Level Water-Level Water-Level Saturated  Sawrated  Change
Water in  Change  Change Change Change Change Thickness Thickness Saturated
Geologic 1989  1950-89 1966-89 1988-89 1950-89 1966-89 in 1950  in 1989 Thickness
Well Number Unit (Fect) (Feet) (Feet) (Feet) (Fect/year) (Feetfyear) (Feet) (Feet) 1950-89

258 24E 36AAC 01 229.9 -7.3
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Cherokee County

TABLE 1. WATER LEVELS BY YEAR, CHEROKEE COUNTY

Depth  Depth  Depth  Depth  Depth  Depth  Depth Depth  Depth
Land Depth to to to to to to to to to
Surface to Water  Water Water Water Water Water Water Water Water
Geologic  Altitude Bedrock 1940 1966 1983 1984 1985 1986 1987 1988 1989
Well Number Unit (Feet) (Feet)  (Feet)  (Feet) (Feet) (Feet) (Feet) (Feet) (Feet) (Feet)  (Feet)
348 25E 13BAC 01 890. 73.4 175.1 66.3 69.3 65.5

TABLE 2. DERIVED HYDROLOGIC DATA, CHEROKEE COUNTY

Average Average
Water-  Water-  Water-  Annual Annual

Depth to  Level Level Level Water-Level Water-Level Saturated

Water in  Change Change Change Change Change
Geologic 1989  1950-89 1966-89 1988-89 1950-89 1966-89

Well Number Unit (Feet) (Feet) (Feet) (Feet) (Feet/year) (Feet/year)

Percentage

Saturated  Change

Thickness Thickness Saturated

in 1950
(Feet)

in 1989 Thickness
(Feet) 1950-89

348 25E 13BAC 01




Cheyenne County

TABLE 1. WATER LEVELS BY YEAR, CHEYENNE COUNTY

Depth  Depth  Depth Depth Depth Depth Depth Depth Depth
Land Depth to to to to to to to to to
Surface to Water  Water Water  Water Water  Water Water  Water  Water
Geologic  Altitude Bedrock 1950 1966 1983 1984 1985 1986 1987 1988 1989

Well Number Unit (Feet) (Feet) (Feet)  (Feet) (Feet) (Feet) (Feet) (Feet) (Feet)  (Feety  (Feet)
01S 38W 02CDC 01 TO 3034. 41 23 22.6 23.6 243 24.1 241 242 24.0 24.1
01S 38W 08DCC 01 QA  3057. 33 12 12.3 13.3  13.9 139 134 13.6 13.8 13.7
01S 38W 30BDC 01 QA 3090. 28 7 8.0 8.5 8.8 9.1 9.1 9.6 8.9 9.0
01S 39W 25CBC 01 QA 3102, 26 7 8.5 9.3 9.6 9.7 9.5 10.2 9.5 9.7
02S 37W 33DCC 01 3420, 215.9 212.7 213.3 213.1 218.0
02S 39W 27BBB 01 QA 3235. 28 18 17.8 18.0 17.9 17.7 179 18.2 18.2 18.1
02S 40W 28DBA 01 TO 3452. 140 112 112.5 110.9 1123 112.1 116.5 115.8 111.2 110.9
028 40W 32BCB 01 TO 3492, 130.6 130.5 130.4 1304 132.2
02S 41W 27BBD 01 TO 3620. 242 200 198.6 200.5 207.5 200.8 207.4 200.5 201.5
02S 41W 33DBC 01 TO 3650. 288 235 2352 236.8 236.8 238.5 236.5 236.3 236.8 236.5
03S 37W 19BBC 01 TO 3468, 325 215 219.8 229.3 230.5 228.5 229.7 230.2 230.3 230.8
03S 37W 21DDD 01 TO 3422. 312 194 222.7 218.5 218.3 218.6 217.8 218.2
03S 37W 36ADB 01 TO 3381. 300 175 182.0 199.1 200.0 201.2 199.9 201.7 201.4 204.5
03S 38W 04BCC 01 TO 3479. 230.7 217.9 217.9 217.6 217.6
03S 38W 21BCB 01 TO 3512. 237.0 240.1 240.1 239.7 243.5
03S 38W 25BBB 01 3479. 226.7 227.0 227.2 227.0 232.7
03S 39W 04CCC 01 TO 3351. 67.5 65.6 664 66.8 67.9
03S 39W 20DAC 01 TO 3450, 199 130 140.4 139.3 144.1 143.2 140.2 140.2 139.4 141.0
03S 39W 24DDD 01 TO 3505. 275 205 220.3 220.7 221.5 221.5 222.0 221.7 222.7
03S 39W 32BDB 01 TO 3490, 223 150 153.6 153.4 153.5 154.5 153.5 153.6 158.4
03S 40W 09BAA 02 QATO 3358. 22 20 19.9 20.1 20.6 20.4 19.9 19.9 19.8 19.7
03S 40W 35AAC 01 TO 3445, 144 95 96.1 99.5 98.8 98.5 979 96.6 97.8 96.9
03S 41W 33ABB 01 3594. 184 164 164.8 165.4 164.1 163.5 165.0 162.1 161.8
03S 42W 04AAA 01 TO 3727. 255 230 230.8 231.0 231.0 231.3 230.9 231.0 230.9
03S 42W 26CCD 01 3702. 206.2 205.2 205.0 205.2 212.0

| 04S 37W 17AAC 01 TO 3446, 325 187 187.9 195.9 195.7 196.3 197.3 197.5 197.6 197.0
04S 37W 25DCA 01 TO 3374, 284 147 141.5 151.4 151.1 151.2 1519 151.8 152.4
04S 38W 04BAC 01 TO 35009. 327 207 207.0 216.6 216.9 217.7 218.6 218.9 218.7 228.3
04S 38W 20CCC 01 TO 3485. 297 151 149.5 156.2 156.6 156.9 157.0 157.2 1573 160.4
04S 38W 21ADC 01 TO 3491, 316 178 188.0 184.3 184.8 185.1 185.4 185.9 187.6 186.1
04S 40W 22BCB 01 TO 3520. 215 123 123.9 125.2 125.0 124.9 124.6 124.3 124.3 1244
04S 41W 16DAA 01 QA  3403. 38 13 142 150 153 15.2 155 15.6 15.7 15.8
04S 41W 23AAA 01 3526. 121.0 120.9 120.5 120.9 120.6
04S 41W 25BCB 01 TO 3571. 211 141 139.6 1427 142.8 142.8 142.8 142.9
04S 41W 31ACA 01 TO 3552. 142 94 94.0 96.9 98.3 96.0 96.6 964 97.1 97.0
04S 42W 02BCC 01 3704. 213.4 213.1 214.6 213.6 213.7
04S 42W 16CCD 01 3590. 87.4 86.2 88.9 89.2
05S 37W 15DBB 01 TO 3397. 297 137 136.4 148.5 149.3 150.1 150.1 145.7 1439 151.3
05S 38W 13BAD 01 TO 3390. 220 74 725 779 771.7 779 78.1 78.7 78.0 8.1
05S 38W 22ACB 01 TO 3437, 270 90 90.6 94.4 98.1 97.7 97.7 97.8 99,9 103.5
05S 39W 06DAA 01 210.2 210.8 211.4 212.1 214.5 218.1 213.0
05S 39W 11CBC 01 TO 3530. 291 140 140.1 149.2 151.1 150.1 150.5 149.2 149.0
05S 39W 18CCC 01 TO 3630. 325 185 214.7 2129 220.0 218.9 218.9 216.9 218.7
05S 39W 25CDA 01 TO 3533, 295 127 125.0 132.5 132.6 133.1 132.1 132.6 134.7 135.1
05S 40W 14BCD 01 TO 3645. 325 187 221.5 222.1 221.4 221.9 220.8 220.7 221.9
05S 41W 20DAA 01 TO 3742. 309 207 211.6 228.0 224.1 227.7 227.4 225.8 226.1 226.3
05S 42W 14DCC 01 215 131.3 132.7




TABLE 2. DERIVED HYDROLOGIC DATA, CHEYENNE COUNTY

Average Average
Water-  Water-  Water-  Annual Annual Percentage
Depth to Level Level Level Water-Level Water-Level Saturated  Saturated  Change
Water in  Change Change Change Change Change  Thickness Thickness Saturated
Geologic 1989  1950-89 1966-89 1988-89 1950-89 1966-89 in 1950  in 1989 Thickness
Well Number Unit (Feet) (Feet) (Feet) (Feet) (Feet/year) (Feet/year) (Feet) (Feet) 1950-89
01S 38W 02CDC 01 TO 24,1 -1 -1.5 -1 -1 18 17 -6
01S 38W 08DCC 01 QA 13.7 -2 -1.4 1 -1 -1 21 19 -10
01S 38W 30BDC 01 QA 9.0 -2 -1.0 -1 -1 21 19 -10
01S 39W 25CBC 01 QA 9.7 -3 -1.2 -2 -1 -1 19 16 -16
02S 37W 33DCC 01 218.0 -4.9
02S 39W 27BBB 01 QA 18.1 0 -3 .1 10 10 0
02S 40W 28DBA 01 TO 110.9 1 1.6 .3 .1 28 29 4
02S 40W 32BCB 01 TO 132.2 -1.8
02S 41W 27BBD 01 TO 201.5 -2 -2.9 -1.0 -1 -1 42 41 -2
02S 41W 33DBC 01 TO 236.5 -2 -1.3 .3 -1 -1 53 52 -2
035 37W 19BBC 01 TO 230.8 -16 -11.0 -5 -4 -5 110 94 -15
03S 37W 21DDD 01 TO 218.2 -24 -4 -.6 118 94 -20
03S 37W 36ADB 01 TO 204.5 -30 -22.5 -3.1 -.8 -1.0 125 96 -23
03S 38W 04BCC 01 TO 217.6 .0
03S 38W 21BCB 01 TO 243.5 -3.8
03S 38W 25BBB 01 232.7 -5.7
03§ 39W 04CCC 01 TO 67.9 -1.1
03S 39W 20DAC 01 TO 141.0 -11 -.6 -1.6 -3 69 58 -16
03S 39W 24DDD 01 TO 222.7 -18 -1.0 -5 70 52 -26
03S 39W 32BDB 01 TO 158.4 -8 -4.8 -2 -2 73 65 -11
03S 40W 09BAA 02 QATO 19.7 0 .2 .1 2 2 0
03S 40W 35AAC 01 TO 96.9 -2 -.8 .9 -1 49 47 -4
03S 41W 33ABB 01 161.8 2 .3 .1 20 22 10
03S 42W 04AAA 01 TO 230.9 -1 .1 25 24 -4
03S 42W 26CCD 01 212.0 -6.8
04S 37W 17AAC 01 TO 197.0 -10 -9.1 .6 -3 -4 138 128 -7
04S 37W 25DCA 01 TO 152.4 -5 -10.9 -1 -5 137 132 -4
04S 38W 04BAC 01 TO 228.3 -21 -21.3 -9.6 -5 -.9 120 99 -18
04S 38W 20CCC 01 TO 160.4 -9 -10.9 -3.1 -2 -.5 146 137 -6
048 38W 21ADC 01 TO 186.1 -8 1.9 1.5 -2 .1 138 130 -6
04S 40W 22BCB 01 TO 124.4 -1 -.5 -1 92 91 -1
045 41W 16DAA 01 QA 15.8 -3 -1.6 -1 -1 -1 25 22 -12
04S 41W 23AAA 01 120.6 3
04S 41W 25BCB 01 TO 142.9 -2 -3.3 -1 -.1 -1 70 68 -3
04S 41W 31ACA 01 TO 97.0 -3 -3.0 .1 -1 -1 48 45 -6
04S 42W 02BCC 01 213.7 -1
04S 42W 16CCD 01 89.2 -3
05S 37W 15DBB 01 TO 151.3 -14 -14.9 -7.4 -4 -.6 160 146 -9
05S 38W 13BAD 01 TO 78.1 -4 -5.6 -1 -1 -2 146 142 -3
05S 38W 22ACB 01 TO 103.5 -14 -12.9 -3.6 -4 -.6 180 167 -7
058 39W 06DAA 01 213.0 5.1
058 39W 11€BC 01 TO 149.0 -9 -8.9 2 -2 -4 151 142 -6
05S 39W 18CCC 01 TO 218.7 -34 -1.8 -9 140 106 -24
05S 39W 25CDA 01 TO 135.1 -8 -10.1 -4 -2 -4 168 160 -5
05S 40W 14BCD 01 TO 221.9 -35 -1.2 -9 138 103 -25
05S 41W 20DAA 01 TO 226.3 -19 -14.7 -2 -5 -.6 102 83 -19
05S 42W 14DCC 01 132.7 -1.4 82




Clark County

TABLE 1. WATER LEVELS BY YEAR, CLARK COUNTY

Depth  Depth Depth  Depth Depth  Depth  Depth  Depth  Depth
Land Depth to to to to to 10 to to to
Surface to Water  Water Water  Water Water Water Water  Water  Water

Geologic  Altitude  Bedrock 1940 1966 1983 1984 1985 1986 1987 1988 1989

Well Number

Unit (Feet) (Feet) (Feet) (Feet) (Feet) (Feet) (Feet) (Feet) (Feet) (Feet) (Teet)

30S 23W 06AAA 01

2556. 140.6 141.5 140.9 142.0 144.6 146.7 143.1

TABLE 2. DERIVED HYDROLOGIC DATA, CLARK COUNTY

Well Number

Average Average
Water-  Water-  Water-  Annual Annual Percentage
Depth to Level Level Level Water-Level Water-Level Saturated  Saturated  Change
Water in  Change Change Change Change Change Thickness Thickness Saturated
Geologic 1989  1940-89 1966-89 1988-89 1940-89 1966-89 in 1940  in 1989 Thickness
Unit (Feet) (Feet) (Feet) (Feet) (Feet/year) (Feet/year) (Feet) (Feet) 1940-89

308 23W 06AAA 01




Cloud County

TABLE 1. WATER LEVELS BY YEAR, CLOUD COUNTY

Depth  Depth  Depth  Depth  Depth  Depth  Depth  Depth  Depth

Land Depth to to to to to to to to to
Surface to Water  Water Water Water Water Water  Water  Water  Waler
Geologic  Altitude Bedrock 1944 1974 1983 1984 1985 1986 1987 1988 1989
Well Number Unit (Feet) (Feet)  (Feet)  (Feet) (Feet) (Feet) (Feet) (Feet) (Fect) (Feet) (Fect)
05S 02W 01BAC 01 1380. 439 43.8 43.6 437 42.5 40.7 40.0 41.6

TABLE 2. DERIVED HYDROLOGIC DATA, CLOUD COUNTY

Average Average
Water-  Water-  Water-  Annual Annual Percentage
Depth to  Level Level Level Water-Level Water-Level Saturated  Saturated  Change
Water in  Change Change Change Change Change  Thickness Thickness Saturated
Geologic 1989  1944-89 1974-89 1988-89 1944-89 1974-89  in 1944  in 1989 Thickness

Well Number Unit (Feet) (Feet) (Feet) (Feet) (Feet/year) (Feet/year) (Feet) (Feet) 1944-89
05S 02W 01BAC 01 41.6 2.3 -1.6 2
10
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Crawford County

TABLE 1. WATER LEVELS BY YEAR, CRAWFORD COUNTY

Depth  Depth  Depth  Depth  Depth Depth  Depth Depth  Depth

Land Depth to to to to to to to to to
Surface to Water  Water Water Water Water  Water Water  Water  Water
Geologic  Altitude Bedrock 1950 1966 1983 1984 1985 1986 1987 1988 1989
Well Number Unit (Feet) (Feet)  (Feet)  (Feet)  (Feet) (Peet) (Feet)  (Feet)  (Feet)  (Feet)  (Feey
29S 23E 24DBA 01 995, 302.1 304.4 306.4 305.0 305.3 305.6 306.9

TABLE 2. DERIVED HYDROLOGIC DATA, CRAWFORD COUNTY

Average Average
Water-  Water-  Water-  Annual Annual Percentage
Depth to  Level Level Level Water-Level Water-Level Saturated  Sawrated  Change
Water in - Change  Change  Change  Change Change Thickness Thickness Saturated
Geologic 1989  1950-89 1966-89 1988-89 1950-89 1966-89 in 1950  in 1989 Thickness
Well Number Unit (Feet) (Feet) (Feet) (Feet) (Feet/year) (Feet/year) (Feet) (Feet) 1950-89

29S 23E 24DBA 01 306.9 -1.3

11



Decatur County

TABLE 1. WATER LEVELS BY YEAR, DECATUR COUNTY

Depth  Depth  Depth  Depth  Depth Depth Depth Depth Depth
Land Depth to to to to to to to 1o to
Surface to Water  Water  Water  Water Water  Water Water Water Water
Geologic  Altitude Bedrock 1950 1966 1983 1984 1985 1986 1987 1988 1989
Well Number Unit (Feet) (Feet) (Feet)  (Feet) (Feet)  (Feet) (Feet) (Feet)  (Feet)  (Feet)  (Feet)
01S 26W 18DDB 01 QA 2413, 59 28 26.4 30.4 26.8 27.8 28.1 28,0 27.9
01S 29W 03DDB 01 QA 2539, 45 23 23.0 30.4 28.8 28.6 28.0 284 27.6
01S 29W 19BDD 01 QA 2572, 53 10 10,9 21.4 18.1 17.2  17.0 17.4 174 179
01S 30W 34DDD 01 QA 2610, 60 20 21.5 274 262 25.8 26.1 27.5 283 29.5
02S 26W 11BBA 01 TO 2509. 110 85 87.3 86.1 86.3 86.2 87.8 85.7 87.2 854
02S 28W 13ABA 01 2487, 27 26.2 279 263 26.6 28.2 29.1 287 26.8
02S 30W 23ADD 01 2835, 139.8 136.3
03S 26W 30CBB 02 TO 2610. 142 119 119.4 125.0 125.9 125.8 125.5 125.3 125.1
03S 27W 32ABA 01 TO 2637. 120 74 74.8 73.0 734 726 721 69.9 71.1 70.6
038 28W 06DCB 01 QA 2571. 55 34 25.6 47.5 377 37.1 30.6 354 354
03S 28W 32BCA 01 TO 2749, 180 133 133.6 130.6 135.3 130.8 130.5
03S 29W 12BBA 01 QA 2556, 55 26 24,9 284 253 244 250 254 253 22.4
03S 29W 17DCB 01 QATO 2587. 50 19 20.0 223 21.8 21.9 21.8 20.4 19.1 21.6
038 29W 31DCC 01 QA 2633, 38 20 203 255 253 24.4 24.1 23.4 225 23.2
03S 30W 03CBA 01 TO 2807. 177 96 98.6 95.4 93.6 93.5 96.4
03S 30W 26BBB 01 QA 2629, 49 7 10.2 5.8 6.7 4.8 4.1 3.0 3.9
045 26W 08DDD 01 QA 2455, 70 26 28.7 29.7 304 31.7 294 29.7 30.6 29.4
04S 26W 19DCA 01 QA 2464, 37 14 14.0 17.0 17.5 16.2 16,1 16.6 15.3
048 27W 17DAC 01 TO 2648, 162 105 103.8 105.7 105.5 103.6 103.8 105.6
04S 27W 33BBB 01 QA 2528. 54 13 16.0 19.0 19.2 183 179 17.4 17.1 18.0
04S 28W 15AAA 01 TO 2700. 130 92 94.1 91.7 91.8
04S 28W 30DDD 01 TO 2726, 110 92 927 92,6 91.9 91.0 909 90.6 92.5 091.1
04S 30W 07BBB 01 QA  2697. 21 7 7.3 12.1 12.1 12.0 12.8 13.2
058 26W 05ADD 01 TO 2607, 170 128 128.9 128.2 127.8 127.7 126.9 127.2 126.9 127.1
058 26W 26DDA 01 QA 2437, 74 26 224  23.1 24.1 236 23.8 23.1 22.6 24.0
05S 26W 33DCC 01 QA 2475, 60 20 182 19.4 19.3 18.6 18.3 18.5 18.3 18.3
058 27W 21CCA 01 TO 2675. 103 104.2 103.6 103.3 103.4 103.5
05S 28W 07BBC 01 QA 2644, 52 19 19.9 21.2 204 20.1 19.1 17.9 16.2 18.0
05S 28W 10BBB 01 QA 2600. 47 12 8.0 9.6 9.0 8.8 9.0 8.7 8.2 9.7
05S 28W 14ADD 01 TO 2723, 160 133 135.0 137.5 136.0 1339 133.9 135.8 136.1 134.3
05S 28W 17DAC 01 TO 2734, 124 102 102.3 102.0 101.9 95.6 104.3 101.7
055 29W 11BAA 01 QA 2670. 42 10 12.3 12,7 12.6 12.5 12.6 12.6 11.9
058 29W 22CBB 01 QA 2686. 46 11 12.6 14,1 13.1 13.8 124 13.1 13.9
058 30W 15CCB 01 2878. 95.1 97.3 99.0 90.5 93.7
05S 30W 35BCB 01 TO 2891. 200 112 111.6 119.6 118.9 119.3 124.7 125.8 122.7 118.8
12
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TABLE 2. DERIVED HYDROLOGIC DATA, DECATUR COUNTY

Average Average
Water-  Water-  Water-  Annual Annual Percentage
Depth to  Level Level Level Water-Level Water-Level Saturated Saturated  Change
Water in Change Change Change Change Change Thickness Thickness Saturated
Geologic 1989  1950-89 1966-89 1988-89 1950-89 1966-89 in 1950  in 1989 Thickness

Well Number Unit (Feet) (Feet) (Feet) (Feet) (Feet/year) (Feet/year) (Fect) (Feet) 1950-89
01S 26W 18DDB 01 QA 27.9 0 -1.5 .1 -1 31 31 0
01S 29W 03DDB 01 QA 27.6 -5 -4.6 .8 -1 -2 22 17 -23
018 29W 19BDD 01 QA 17.9 -8 -7.0 -5 -2 -3 43 35 -19
01S 30W 34DDD 01 QA 29.5 -10 -8.0 -1.2 -3 -3 40 31 -23
02S 26W 11BBA 01 TO 85.4 0 1.9 1.8 1 25 25 0
02S 28W 13ABA 01 26.8 0 -.6 1.9
02S 30W 23ADD 01 136.3 3.5
03S 26W 30CBB 02 TO
03S 27W 32ABA 01 TO 70.6 3 4.2 .5 1 2 46 49 7
03S 28W 06DCB 01 QA 35.4 -1 -9.8 .0 -4 21 20 -5
03S 28W 32BCA 01 TO 130.5 3 3.1 .1 1 47 50 6
03S 29W 12BBA 01 QA 22.4 4 2.5 2.9 1 1 29 33 14
038 29W 17DCB 01 QATO 21.6 -3 -1.6 -2.5 -1 -1 31 28 -10
03S 29W 31DCC 01 QA 23.2 -3 -2.9 -7 -1 -1 18 15 -17
035 30W 03CBA 01 TO 96.4 0 2.2 -2.9 1 81 81 0
03S 30W 26BBB 01 QA 3.9 3 6.3 -9 .1 42 45 7
04S 26W 08DDD 01 QA 29.4 -3 -1 1.2 -1 44 41 -7
04S 26W 19DCA 01 QA 15.3 -1 -1.3 1.3 -1 23 22 -4
04S 27W 17DAC 01 TO 105.6 -1 -1.8 -1 57 56 -2
04S 27W 33BBB 01 QA 18.0 -5 -2.0 -9 -1 -1 41 36 -12
04S 28W 15AAA 01 TO 91.8 0 2.3 -1 .1 38 38 0
04S 28W 30DDD 01 TO 91.1 1 1.6 1.4 .1 18 19 6
04S 30W 07BBB 01 QA 13.2 -6 -5.9 -4 -2 -3 14 8 -43
05S 26W 0SADD 01 TO 127.1 1 1.8 -2 1 42 43 2
05S 26W 26DDA 01 QA 24.0 2 -1.6 -1.4 .1 -1 48 50 4
058 26W 33DCC 01 QA 18.3 2 -1 .0 1 40 42 5
05S 27W 21CCA 01 TO 103.5 -1 .7 -1
05S 28W 07BBC 01 QA 18.0 1 1.9 -1.8 1 33 34 3
05S 28W 10BBB 01 QA 9.7 2 -1.7 -1.5 1 -1 35 37 6
05S 28W 14ADD 01 TO 134.3 -1 ) 1.8 27 26 -4
05S 28W 17DAC 01 TO 101.7 0 6 2.6 22 22 0
05S 29W 11BAA 01 QA
05S 29W 22CBB 01 QA
05S 30W 15CCB 01 93.7 3.2
05S 30W 35BCB 01 TO 118.8 -7 -7.2 3.9 -2 -3 88 81 -8
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Douglas County

TABLE 1. WATER LEVELS BY YEAR, DOUGLAS COUNTY

Depth  Depth  Depth  Depth  Depth  Depth  Depth  Depth  Depth
Land Depth to to to to to to to to to
Surface to Water  Water Water  Water Water  Water Water Water  Water
Geologic  Altitude Bedrock 1950 1966 1983 1984 1985 1986 1987 1988 1989

Well Number Unit (Feet) (Feet) (Feet) (Feet) (Fect) (Fee) (Feet)  (Feet) (Feet)  (Feet)  (Feet)
128 20E 07CBC 01 826. 14.0 129 13.5 104 10.2 8.4 13.6 158
158 19E 15AAD 01 1120. 453 444 437 394 394 40.6 42.0

TABLE 2. DERIVED HYDROLOGIC DATA, DOUGLAS COUNTY

Average Average
Water-  Water-  Water-  Annual Annual Percentage
Depth to Level Level Level Water-Level Water-Level Saturated Saturated  Change
Water in  Change Change Change Change Change  Thickness Thickness Saturated
Geologic 1989  1950-89 1966-89 1988-89 1950-89 1966-89 in 1950  in 1989 Thickness

Well Number Unit (Feet) (Feet) (Feet) (Feet) (Feet/year) (Fect/year) (Feet) (Feet) 1950-89
128 20E 07CBC 01 15.8 -1.8 -2.3 -1
158 19E 15AAD 01 42.0 -1.4
14
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Edwards County

TABLE 1. WATER LEVELS BY YEAR, EDWARDS COUNTY

Depth  Depth Depth  Depth Depth  Depth Depth Depth  Depth
Land Depth to to to to to to to to to
Surface to Water Water Water  Water Water  Water  Water  Water  Water
Geologic  Altitude Bedrock 1950 1966 1983 1984 1985 1986 1987 1988 1989
Well Number Unit (Feet) (Feet)  (Feet)  (Feet) (Feet) (Feet) (Fee)  (Feet) (Feet) (Feet) (Feet)
248 16W 12CBC 01 QU 2055. 130 5 9.2 23.0 23.1 249 244 240 21.7 243
248 17W 20ADC 01 QU 2126. 121 3 15.8 26.8 269 27.9 28.6 28.6 29.7
24S 17W 24DDD 01 QU 2100, 170 15 13.3  25.1 25.0 294 30.0 29.5 28.6 30.8
248 18W 13DAC 01 2130. 115 28.1 28.7 27.9 29.6
248 18W 17ABD 01 QU 2147. 92 27 18.8 28.7 28.7 30.1 29.8 29.7 28.4
245 18W 28DAC 01 QU 2158. 98 25 16.6 36.8 31.2 32.6 34.1 338 347 33.1
24S 18W 36DDC 01 QU 2149, 119 28 24.2 363 367 383 383 349 384
24S 19W 34ADD 01 QA 2160. 8 7.0 9.6 9.2 8.8 8.9 8.6 9.0 9.6
258 16W 02BBB 01 QU 2069. 184 6 6.6 23.2 23.8 25.0 253 249 204 244
258 16W 27AAC 01 QU 2063, 188 3 6.1 15.0 16.4 169 17.7 16.8 162 17.7
258 16W 31DCC 01 TO 18.3 19.1 207 20.6 193 152 194
258 17W 01DAB 01 QU 2102. 162 12 8.8 244 250 26.6 27.1 26.6 23.5 26.9
2558 17W 17AAC 01 QU 2129. 74 14 14.4 279 28.2 28.6 30.1 295 27.7 304
258 17W 31BBD 01 QU 2148. 178 22 11.1 22.4 24.2 24.0 22.7 24.5
255 18W 09AAA 01 QU 2161. 131 21 15.6 269 27.7 291 296 29.3 26.0 289
25S 18W 20AAB 01 36.8
25S 18W 33CDC 01 QU 2182. 172 29 23.2 28.2 28.9 28.0 305 30.6 30.2 314
258 19W 08BDD 01 6.1 6.6 5.7 3.9 6.4
255 19W 26DDB 01 QU 2206. 146 31 30.1 363 36.2 374 38.8 379 41.8
255 19W 31CAB 01 QU 2220. 17 15.2 18.1 20,0 195 18.3 17.7 18.5
258 20W 03BCD 01 2237. 29.5 28.0 28.9 27.4 26.9
258 20W 34CCC 01 2219. 8.2 8.2 7.0 8.3
268 16W 10CCC 01 QU 2065. 220 5 3.8 9.5 9.5 11.2 9.6 9.8 7.6 104
26S 16W 31CCA 01 QU 2110. 285 25 19.6 32.1 31.7 327 314 321 29.3 33.0
26S 16W 34ABC 01 QU 2079. 289 25 6.8 22.5 22.1 234 213 22.8 18.6 23.1
26S 17W 04AAC 01 QU 2146, 216 44 28.8 39.3 434 41.6
26S 17W 14BAA 01 QU 2109. 194 16 20.7 224 24.0 244 256 24.6 20.5 269
26S 17W 33DDB 01 QU 2127. 227 22 12.4 233 23.1 239 227 235 20.2 236
26S 18W 15DCB 01 QU 2174. 229 33 22.0 28.2 28.8 303 305 304 28.9 306
26S 18W 31CCC 01 2215. 195 47 33.6 43.1 43.4 45.1 455 458 44,5 46.8
26S 19W 12ABB 02 2210, 155 38 48.4 49,1 52.1 503 49.9 42.5 445
26S 19W 16BCB 01 QU 2231. 176 35 29.4 35.6 35.6 372 37.8 383 369 387
26S 19W 31BAC 01 2257. 187 40.2 43.8 44.5
26S 19W 34BBD 01 QU 2232, 187 36 30.8 35.9 36.6 37.7 381 38.2 37.6 387
26S 20W 20BBC 01 2251, 19 23.5 114 11.4 10.0 125
15



TABLE 2. DERIVED HYDROLOGIC DATA, EDWARDS COUNTY

Average Average
Water-  Water-  Water-  Annual Annual Percentage
Depth to Level Level Level Water-Level Water-Level Saturated  Saturated  Change
Water in - Change  Change Change Change Change  Thickness Thickness Saturated
Geologic 1989  1950-89 1966-89 1988-89 1950-89 1966-89  in 1950  in 1989 Thickness

Well Number Unit (Feet) (Feet) (Feet) (Feet) (Feet/ycar) (Feet/year)  (Feet) (Feet) 1950-89
248 16W 12CBC 01 QU 24.3 -19 -15.1 -2.6 -5 -7 125 106 -15
24S 17W 20ADC 01 QU 29.7 -27 -13.9 -7 -6 118 91 -23
248 17W 24DDD 01 QU 30.8 -16 -17.5 -2.2 -4 -.8 155 139 -10

24S 18W 13DAC 01 29.6 -1.7 85
24S 18W 17ABD 01 Qu

24S 18W 28DAC 01 Qu 33.1 -8 -16.5 1.6 -2 -7 73 65 -11
24S 18W 36DDC 01 Qu 38.4 -10 -14.2 -3.5 -3 -.6 91 81 -11
248 19W 34ADD 01 QA 9.6 -2 -2.6 -.6 -1 -1
25S 16W 02BBB 01 Qu 24.4 -18 -17.8 -4.0 -.5 -.8 178 160 -10
25S 16W 27AAC 01 QU 17.7 -15 -11.6 -1.5 -4 -5 185 170 -8
255 16W 31DCC 01 TO 19.4 -4.2
25S 17W 01DAB 01 QU 26.9 -15 -18.1 -3.4 -4 -.8 150 135 -10
255 17W 17AAC 01 QU 30.4 -16 -16.0 -2.7 -4 -7 60 44 =27
25S 17W 31BBD 01 Qu 24.5 -3 -13.4 -1.8 -1 -.6 156 154 -1
255 18W 09AAA 01 QU 28.9 -8 -13.3 -2.9 -2 -.6 110 102 -7
25S 18W 20AAB 01 36.8
258 18W 33CDC 01 QU 31.4 -2 -8.2 -1.2 -1 -4 143 141 -1
255 19W 08BDD 01 6.4 -2.5
25S 19W 26DDB 01 QU 41.8 -11 -11.7 -3 -5 115 104 -10
25S 19W 31CAB 01 QU 18.5 -2 -3.3 -.8 -1 -1
25S 20W 03BCD 01 26.9 .5
258 20W 34CCC 01 8.3 -1.3
2658 16W 10CCC 01 Qu 10.4 -5 -6.6 -2.8 -1 -3 215 210 -2
268 16W 31CCA 01 QU 33.0 -8 -13.4 -3.7 -2 -.6 260 252 -3
265 16W 34ABC 01 QU 23.1 2 -16.3 -4.5 1 -7 264 266 1
26S 17W 04AAC 01 QU
265 17W 14BAA 01 QU 26.9 -11 -6.2 -6.4 -3 -3 178 167 -6
26S 17W 33DDB 01 Qu 23.6 -2 -11.2 -3.4 -1 -.5 205 203 -1
26S 18W 15DCB 01 Qu 30.6 2 -8.6 -1.7 1 -4 196 198 1
268 18W 31CCC 01 46.8 0 -13.2 -2.3 -.6 148 148 0
2658 19W 12ABB 02 44.5 -7 -2.0 -2 117 111 -5
26S 19W 16BCB 01 QU 38.7 -4 -9.3 -1.8 -.1 -4 141 137 -3
265 19W 31BAC 01 44.5 143
2658 19W 34BBD 01 QU 38.7 -3 -7.9 -1.1 -1 -3 151 148 -2
265 20W 20BBC 01 12.5 7 -2.5 2
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Ellis County

TABLE 1. WATER LEVELS BY YEAR, ELLIS COUNTY

Depth  Depth  Depth  Depth  Depth Depth  Depth  Depth  Depth

Land Depth to to to to to to to to to
Surface to Water Water Water Water Water  Water Water  Water  Water
Geologic  Altitude Bedrock 1950 1966 1983 1984 1985 1986 1987 1988 1989
Well Number Unit (Feet) (Feet) (Feet) (Feet) (Feet) (Feet) (Feet) (Feet) (Feet) (Feet) (Feel)
138 18W 29CCC 01 2000. 21.3 22,0 212 216 21.6 19.8 209
158 19W 25CAB 01 1937. 16.1 16.1 16.2 16.1 16.4 16.0 16.1

TABLE 2. DERIVED HYDROLOGIC DATA, ELLIS COUNTY

Average Average
Water-  Water-  Water-  Annual Annual Percentage
Depth to  Level Level Level Water-Level Water-Level Saturated  Saturated  Change
Water in  Change  Change Change Change Change  Thickness Thickness Saturated
Geologic 1989  1950-89 1966-89 1988-89 1950-89 1966-89 in 1950  in 1989 Thickness

Well Number Unit (Feet) (Feet) (Feet) (Feet) (Feetfyear) (Feet/year)  (Fect) (Feet) 1950-89
138 18W 29CCC 01 20.9 -1.0
15S 19W 25CAB 01 16.1 -1
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Ellsworth County

TABLE 1. WATER LEVELS BY YEAR, ELLSWORTH COUNTY

Depth  Depth  Depth  Depth  Depth  Depth  Depth  Depth  Depth

Land Depth to to to to to to to to to
Surface to Water  Water Water Water Water Water Water Water Water
Geologic  Altitude Bedrock 1940 1966 1983 1984 1985 1986 1987 1988 1989
Well Number Unit (Feet) (Feet) (Feet)  (Feet) (Feet) (Feet) (Fect)  (Feet) (Feet)  (Feet)  (Feet)
178 09W 21BCC 01 1775. 92.2 71,6 78.1 78.4 73.8 76.1 733 77.7
178 09W 31AAB 01 1762. 99.6 68.1 73.5 176.2 61.7 69.4 65.8 68.1

TABLE 2. DERIVED HYDROLOGIC DATA, ELLSWORTH COUNTY

Average Average
Water-  Water-  Water-  Annual Annual Percentage
Depth to  Level Level Level Water-Level Water-Level Saturated  Saturated  Change
Water in  Change  Change Change Change Change  Thickness Thickness Saturated
Geologic 1989  1950-89 1966-89 1988-89 1950-89 1966-89 in 1950 in 1989 Thickness

Well Number Unit (Feet) (Feet) (Feet) (Feet) (Feet/year) (Feet/ycar)  (Feet) (Feet) 1950-89
178 09W 21BCC 01 77.7 14.5 -4.4 .6
17S 09W 31AAB 01 68.1 31.4 -2.4 1.4
18



Finney County

TABLE 1. WATER LEVELS BY YEAR, FINNEY COUNTY

Depth  Depth  Depth  Depth  Depth  Depth Depth Depth Depth
Land Depth to to to to to to to to to
Surface to Water  Water Water Water Water Water Water  Water  Water
Geologic  Aliitude Bedrock 1940 1966 1983 1984 1985 1986 1987 1988 1989
Well Number Unit (Feet) (Feet)  (Feet)  (Feet) (Feet) (Feet) (Feet)  (Feet) (Feet)  (Feet)  (Feet)
218 29W 36CCB 01 QA 2611. 23 17 177 23,1 22.0 21.6
21S 30W 05BBB 01 QU,TO 2863. 78 35 28.6 38.1 37.5 36.7 383 36.0 36.2
21S 31W 08ABB 01 QU,TO 2903. 73 55 48,5 47.2 474 47.8 47.6
218 31W 26CCC 01 QU,TO 2900. 75 73.8 739 74.2 743 75.2
21S 32W 08ABD 01 QU 2910. 150 36 41.3 95.8 97.2 100.3 100.6 103.8 104.5 115.6
21S 32W 20CBD 01 QU,TO 2898. 200 31 45,1 95.6 97.6 98.4 105.2 109.0
218 32W 26DAA 01 QU,TO 2946, 171 96 98.8 106.9 105.6 107.0 105.7 107.3 108.6 108.5
21S 33W 07DDAAO1 QU 2918. 95 33 48.3 744 763 77.2 79.2 80.0 81.4 825
21S 33W 29BBC 01 2891. 106 16 79.1 797 81.4 81.5 84.7
21S 34W 14DBB 01 KN 2947. 97 56 69.0 112.8 105.5 103.6 101.7 104.2 1034
218 34W 16AADAO2 QU,TO 2981. 120 80 953 93,0 947 92.8 932 93.0 928 93.2
228 27W 14ADC 01 KJ 2458. 180.5 180.9 179.4 181.4 177.3 1752 181.2
225 31W 08CCC 01 2911, 171 81 99.7 98.2 99.0 99.1 100.8
228 31W 16ADD 01 QU,TO 2904. 181 84 85.5 104.3 103.4 104.9 105.5 107.0 107.2 108.3
228 31W 29DCC 01 2904. 85 108.2 105.5
225 32W 08ACB 01 QU TO 2884. 224 33 40.0 83.1 84.3 859 87.5 90.4 94.8 955
228 32W 21CDC 01 QU,TO 2903. 198 58 66.4 118.3 120.8 123.2 123.8 128.0 130.1 134.5
228 33W 22BAA 01 QU,TO 2900. 190 40 47.1 96.1 94.8 98.6 105.8 114.3 114.2 117.7
228 33W 36AAA 02 QUTO 2860. 200 14 21.5 71.9 70.0 66.7 629 63.1 614 602
225 34W 08BCB 01 KN 2987. 132 87 108.9 132.7 135.8 133.4 132.8 134.1 1344 134.7
225 34W 10AAA 01 QU,TO 2933. 153 43 59.2 107.8 110.3 112.0 110.7 107.9 109.1 107.5
22S 34W 18CDD 01 2984. 234 67 148.3 1479 149.5 149.8 151.3
228 34W 26CCC 01 2939, 165.4 167.7 168.0 171.0
23S 27W 12CCC 01 QU,TO 2618, 72 59 62.5 60.9 60.3 60.6 60.6 60.8
23S 27W 22DAB 01 TO,TO 2654. 82 81.7 81.1 86.0 80.5 81.4 794 82.6
238 28W 22DCD 01 QU,TO 2729. 74 75.2 74.8 75.0 75.0 75.1 749 75.6
23S 28W 34DDC 01 QU,TO 2738. 76 91.4 91.3 92.0 925 92.1 91.6 932
23S 29W 30BBB 01 QU,TO 2794. 75 78.2 78.1 78.2 1785 788 179.0 79.0
23S 29W 34CDD 01 TO 2772. 147 84 84.0 90.0 89.3 90.2 90.3 90.5 894 91.0
23S 30W 04ACC 01 QU,TO 2846. 65 66.7 683 67.5 67.6 68.2 68.3 69.2
23S 30W 19CCB 01 QU,TO 2862. 142 89 82.2 86.0 86.3 86.9 87.4 87.9 88.5 89.1
23S 31W 03DCD 01 QU,TO 2877. 167 72 83.0 105.4 105.7 107.3 107.8 107.1 108.5
23S 31W 17ABA 01 2900. 210 90 1063 107.3 108.5 108.6 109.9
23S 31W 35CCC 01 QU,TO 2875. 200 95 96.7 112.4 113.7 114.6 116.5 1155 119.5
23S 32W 11ADC 01 QU,TO 2937. 242 117 122.7 145.5 145.8 146.7 147.9 149.8 150.7
23S 32W 31CBD 01 QU.TO 2876. 324 41 49.4 106.9 99.1 94.5 90.2 84.8 85.5
23S 33W 17BBB 01 QU,TO 2904. 340 26 60.3 155.5 153.4 150.6 144.8 150.4 141.5
23S 33W 26ABB 01 QU,TO 2890. 327 42 50.4 118.8 114.7 105.6 109.4 109.3 111.0
238 33W 28CDC 01 TO,TO 2904. 46 61.2 151.1 127.2 118.5 109.6 111.6 104.9 1124
238 34W 17CCC 01 QU,TO 2974. 349 46 70.0 160.9 159.3 153.2 138.3 141.6 145.0 139.6
23S 34W 21DDC 01 QU,TO 2961. 356 41 71.6 153.5 151.5 141.9 130.2 128.6 122.9 131.6
248 31W 27CCB 01 QU,TO 2883. 295 114 119.5 128.6 129.9 131.0 130.0 131.3 131.1 142.0
245 32W 03DAC 01 QU TO 2881. 299 70 80.9 106.6 107.8 109.7 110.0 110.9 111.2 112.5
248 32W 35DD 01 QU,TO 2811. 256 21 27.2 39,2 434
248 33W 09CCD 01 QU 2865. 355 11 75.1 72,7 66.7 57.2 55.1 47.7 52.1
248 33W 09CCD 02 QA 2865. 37.7 36.2 27.5 165 15.1 11.8 12.5
24S 33W 09CCD 03 KD 2865. 72.6 71.4 713 627 65.8 56.5 602
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TABLE 1. WATER LEVELS BY YEAR, FINNEY COUNTY, con't.

Depth  Depth  Depth  Depth Depth  Depth Depth  Depth  Depth

Land Depth to to to to to to to to to

Surface to Water  Water Water Water Water Water Water Water Water

Geologic  Altitude Bedrock 1940 1966 1983 1984 1985 1986 1987 1988 1989

Well Number Unit (Feet) (Feet)  (Feet)  (Feet) (Feet) (Feet) (Feet) (Feet) (Feet) (Feet) (Feet)
24S 33W 18BDB 02 2878. 338 8 93.0 942 674 713 60.7 703
24S 33W 19DBB 02 2927. 447 57 113.8 134.3 1346 114.3 114.0 108.2 112.8
24S 33W 22BCC 01 2888, 38 83.6 82.3 809 73.7 732 71.2 170.7
248 33W 22DCA 01 QU,TO 2905. 405 71 117.7 116.4 117.6 111.5 107.3 108.7
248 33W 28DAA 01 QU,TO 2886, 386 34 98.7 98.6 103.8 99.7 100.0 96.0 96.2
24S 33W 34CAC 01 QU,TO 2910. 435 60 120.8 121.4 127.9 126.2 127.3 123.6 124.7
248 34W 01BCBB01 QU,TO 2894, 316 12 24.7 88.8 81.6 767 65.6 66.4 58.9 62.5
258 31W 21CAB 01 QU 2788. 228 27 204 379 35.1 45.5
255 31W 35DBA 01 QU 2801. 256 52 49.9 72.5 77.0 75.4
258 32W 22DBC 01 QU,TO 2865, 373 65 62.0 91.3 92.2 95.8 98.7 101.3 103.1 116.7
258 32W 31DDC 01 2871, 98.5 99.8 111.5 115.7
258 32W 35ADB 01 QU,TO 2857. 417 67 68.0 94.2 94.0 97.1 100.0 102.5 104.3 107.6
258 33W 03BCC 01 2902, 47 51.6 524 52.9 53.0 54.8
258 33W 0SABD 01 QU,TO 2920, 510 52 108.9 113.3 121.3 121.3 123.2 122.0 124.7
258 33W 09ABD 01 QU,TO 2909, 514 50 108.9 109.6 118.1 118.4 120.5 119.4 120.7
258 33W 15DAC 01 QU,TO 2915. 535 71 129.1 129.3 137.2 138.7 140.1 140.7 142.9
258 33W 16DCC 01 2920, 62 88.8 87.7 894 90.1 90.2 92.5 925
258 33W 17DBD 01 QU,TO 2940. 530 78 126.1 126.9 134.1 135.1 136.3 138.2 142.9
25S 33W 33CDA 01 2915. 460 65 113.6 117.6 122.8 124.1 131.7
2558 33W 35DBD 01 QU,TO 2894, 474 63 100.4 105.9 109.5 114.2 124.3
258 34W 06AAA 01 QU,TO 2972. 397 52 101.3 102.3 107.2 109.3 110.0 111.4 113.4
258 34W 10ABB 01 QU,TO 2962. 412 62 89.3 933 98.0 953 100.5 103.0 103.6

258 34W 34DBD 01 QU,TO 2945. 440 65 70.0 107.1 108.8 114.7 117.4 126.7 122.4 128.1

2658 31W 01DDA 01 QU,TO 2811. 301 75 74.0 97.6 99.3 101.9 104.7 107.1 108.4 111.8
26S 31W 06BBBBO1 QU,TO 2832. 327 55 55.6 91.2 824 853 88.0 90.4 923 95.6
265 31W 31CDC 01 QU,TO 2841. 496 83 86.1 127.8 128.6 132.0 135.1 138.5 1399 144.6
26S 31W 36CAB 01 QU,TO 2817. 332 82 80.3 117.9 120.1 123.1 126.0 127.4 128.7 131.8
26S 32W 22ABB 01 QU,TO 2899, 564 113 115.6 142.8 143.3 145.7 147.3 149.3 150.3 154.3

26S 33W 17DBD 01 2900. 520 60 101.7 104.1 107.6 111.0 1144 117.0 1214
268 33W 26ABB 01 QU,TO 2929. 554 113 1183 152.6 1549 159.4 162.4 166.6 170.5 175.3
26S 34W 05ADC 01 2960. 72 108.4 1109 1164 114.7 1232 130.6
26S 34W 21BBD 01 2955. 77 121.3 122.4 126.2 130.2 133.4 137.1 143.2

26S 34W 30BD 01 QU 3005, 455 115 132.6 166.3 169.4 172.5 177.7 182.1 187.1
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TABLE 2. DERIVED HYDROLOGIC DATA, FINNEY COUNTY

Average Average
Water-  Water-  Water-  Annual Annual Percentage
Depth to  Level Level Level Water-Level Water-Level Saturated  Saturated  Change
Water in  Change Change Change Change Change  Thickness Thickness Saturated
Geologic 1989  1940-89 1966-89 1988-89 1940-89 1966-89 in 1940  in 1989 Thickness

Well Number Unit (Feet) (Feet) (Feet) (Feet) (Feet/year) (Feet/year) (Feet) (Feet) 1940-89
218 29W 36CCB 01 QA
218 30W 05BBB 01 QU,TO 36.2 -1 -1.6 -2 -3 43 42 -2
218 31W 08ABB 01 QU,TO
218 31W 26CCC 01 QU,TO 75.2 0 -9
21S 32W 08ABD 01 QU 115.6 -80 -74.3 -11.1 -1.6 -3.2 114 34 -70
218 32W 20CBD 01 QU,TO 109.0 -78 -63.9 -3.8 -1.6 -2.8 169 91 -46
218 32W 26DAA 01 QU,TO 108.5 -13 -9.7 1 -3 -4 75 63 -16
21S 33W 07DDAAO1 QU 82.5 -50 -34.2 -1.1 -1.0 -1.5 62 13 -79
21S 33W 29BBC 01 84.7 -69 -3.2 -1.4 90 21 -77
21S 34W 14DBB 01 KN
218 34W 16AADA02 QU,TO 93.2 -13 2.1 -4 -3 1 40 27 -33
228 27W 14ADC 01 KI 181.2 -6.0
228 31W 08CCC 01 100.8 -20 -1.7 -4 90 70 -22
228 31W 16ADD 01 QU,TO 108.3 -24 -22.8 -1.1 -5 -1.0 97 73 -25
228 31W 29DCC 01
225 32W 08ACB 01 QU,TO 95.5 -63 -55.5 -7 -1.3 -2.4 191 129 232
228 32W 21CDC 01 QU,TO 134.5 =77 -68.1 -4.4 -1.6 -3.0 140 64 -54
228 33W 22BAA 01 QU,TO 117.7 -78 -70.6 -3.5 -1.6 -3.1 150 72 -52
228 33W 36AAA 02 QUTO 60.2 -46 -38.7 1.2 -.9 -1.7 186 140 -25
228 34W 08BCB 01 KN 134.7 -48 -25.8 -3 -1.0 -1.1 45 -3 -107
225 34W 10AAA 01 QU,TO 107.5 -65 -48.3 1.6 -1.3 -2.1 110 46 -58
228 34W 18CDD 01 151.3 -84 -1.5 -1.7 167 83 -50
228 34W 26CCC 01 171.0 -3.0
23S 27W 12CCC 01 QU,TO
23S 27W 22DAB 01 TO,TO 82.6 -1 -3.2
23S 28W 22DCD 01 QU,TO 75.6 -2 -7
23S 28W 34DDC 01 QU,TO 93.2 -17 -1.6 -3
23S 29W 30BBB 01 QU TO 79.0 -4 .0 -1
23S 29W 34CDD 01 TO 91.0 -7 -1.0 -1.6 -1 -3 63 56 -11
235 30W 04ACC 01 QU,TO 69.2 -4 -9 -1
23S 30W 19CCB 01 QU,TO 89.1 0 -6.9 -.6 -3 53 53 0
23S 31W 03DCD 01 QU,TO 108.5 -37 -25.5 -1.4 -8 -1.1 95 59 -38
23S 31W 17ABA 01 109.9 -20 -1.3 -4 120 100 -17
23S 31W 35CCC 01 QU,TO 119.5 -25 -22.8 -4.0 -5 -1.0 105 81 -23
23S 32W 11ADC 01 QU,TO
23S 32W 31CBD 01 QU,TO 85.5 -45 -36.1 -7 -9 -1.6 283 239 -16

238 33W 17BBB 01 QU,TO

23S 33W 26ABB 01 QU,TO 111.0 -69 -60.6 -1.7 -1.4 -2.6 285 216 -24
23S 33W 28CDC 01 TOTO 112.4 -66 -51.2 -1.5 -1.3 -2.2
238 34W 17CCC 01 QU,TO 139.6 -94 -69.6 5.4

-1.9 -3.0 303 209 -31
238 34w 21DDC 01 QU,TO 131.6 -91 -60.0 -6.8 -1.9 -2.6 315 224 -29
248 31W 27CCB 01 QU,TO 142.0 -28 -22.5  -10.9 -.6 -1.0 181 153 -15
248 32W 03DAC 01 QU,TO 112.5 -43 -31.6 -1.3 -.9 -1.4 229 187 -18
24S 32W 35DD 01  QU,TO 43.4 -22 -16.2 -4.2 -4 -7 235 213 -9
248 33W 09CCD 01 QU 52.1 -41 -5.4 -.8 344 303 -12
248 33W 09CCD 02 QA 12.5 -2
24S 33W 09CCD 03 KD 60.2 -.6
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TABLE 2. DERIVED HYDROLOGIC DATA, FINNEY COUNTY, con't.

Average Average
Water-  Water-  Water-  Annual Annual Percentage
Depth to  Level Level Level Water-Level Water-Level Saturated Saturated  Change
Water in  Change Change Change Change Change  Thickness Thickness Saturated
Geologic 1989  1940-89 1966-89 1988-89 1940-89 1966-89 in 1940  in 1989 Thickness
Well Number Unit (Feet) (Feet) (Feet) (Feet) (Feet/year) (Feet/year) (Feet) (Feet) 1940-89
248 33W 18BDB 02 70.3 -62 -9.6 -1.3 330 268 -19
24S 33W 19DBB 02 112.8 -56 -4.6 -1.1 390 334 -14
248 33W 22BCC 01 70.7 -33 .5 -7
248 33W 22DCA 01 QU,TO 108.7 -38 -1.4 -.8 334 296 -11
245 33W 28DAA 01 QU,TO 96.2 -62 -2 -1.3 352 290 -18
248 33W 34CAC 01 QU,TO 124.7 -65 -1.1 -1.3 375 310 -17
248 34W 01BCBBOl1 QU,TO 62.5 -51 -37.8 -3.6 -1.0 -1.6 304 254 -16
255 31W 21CAB 01 QU 45.5 -19 -25.1 -10.4 -4 1.1 201 183 -9
258 31W 35DBA 01 QU 75.4 -23 -25.5 - -1.1 204 181 -11
258 32w 22DBC 01 QU,TO 116.7 -52 -547  -13.6 - -2.4 308 256 -17
258 32W 31DDC 01 115.7 -4.2
258 32W 35ADB 01 QU,TO 107.6 -41 -39.6 -3.3 -.8 -1.7 350 309 -12
258 33W 03BCC 01 54.8 -8 1.8 -2
258 33W 05ABD 01 QU,TO 124.7 -73 -2.7 -1.5 458 385 -16
258 33W 09ABD 01 QU,TO 120.7 -71 -1.3 -1.4 464 393 -15
258 33W 15DAC 01 QU,TO 142.9 =12 -2.2 -1.5 464 392 -16
258 33W 16DCC 01 92.5 -31 .0 -.6
258 33W 17DBD 01 QU,TO 142.9 -65 -4.7 -1.3 452 387 -14
258 33W 33CDA 01 131.7 -67 -7.6 -1.4 395 328 -17
258 33W 35DBD 01 QU,TO 124.3 -61 -1.2 411 350 -15
258 34W 06AAA 01 QU,TO 113.4 -61 -2.0 -1.2 345 284 -18
258 34W 10ABB 01 QU,TO 103.6 -42 -6 -9 350 308 -12
258 34W 34DBD 01 QU,TO 128.1 -63 -58.1 -5.7 -1.3 -2.5 375 312 -17
26S 31W 01DDA 01 QU,TO 111.8 -37 -37.8 -3.4 -.8 -1.6 226 189 -16
265 31W 06BBBB01 QU,TO 95.6 -41 -40.0 -3.3 -.8 -1.7 272 231 -15
268 31W 31CDC 01 QU,TO 144.6 -62 -58.5 -4.7 -1.3 -2.5 413 351 -15
268 31W 36CAB 01 QU,TO 131.8 -50 -51.5 -3.1 -1.0 -2.2 250 200 -20
268 32W 22ABB 01 QU,TO 154.3 -41 -38.7 -4.0 -.8 -1.7 451 410 -9
265 33W 17DBD 01 121.4 -61 -4.4 -1.2 460 399 -13
26S 33W 26ABB 01 QU,TO 175.3 -62 -57.0 -4.8 -1.3 -2.5 441 379 -14
26S 34W 0SADC 01 130.6 -59 -1.2
268 34W 21BBD 01 143.2 -66 -6.1 -1.3
26S 34W 30BD 01 QU ‘
22

% -3



Ford County

TABLE 1. WATER LEVELS BY YEAR, FORD COUNTY

Depth Depth  Depth  Depth  Depth  Depth  Depth  Depth  Depth

Land Depth to to to to to to to to to
Surface to Water Water Water  Water Water Water Water Water  Water
Geologic  Altitnde Bedrock 1940 1966 1983 1984 1985 1986 1987 1988 1989
Well Number Unit (Feet) (Feet) (Feet)  (Feet) (Feet)  (Feet) (Feet) (Feet) (Feet) (Feet) (Feet)

255 22W 20AAA 01 TO 24317, 65 62.6 64.2 60.7 60.5 604 60.1 59.8 59.5
255 22W 27CCD 01 KD 2432, 121.3 123.1 127.7 119.8 129.3 128.5 137.4
25S 23W 11CCC 01 KD 2424, 76.6 86.6 88.2 786 63.2 534 959
25S 23W 12BBB 01 KD  2390. 153.4 152.6 160.1 152.7 158.4 157.4 156.9
258 23W 14ADD 01 KD 2452, 213.3 208.8 217.2 2135 209.9
258 25W 32CDD 01 QUKD 2607. 183.7 186.9 189.0 188.2 187.9 1934
258 25W 32DAD 01 2593. 73.6 73.8 73.8 1735 74.0
258 26W 25CDD 01 TO 2623. 187 79 76.3 76.3 77.0 72.0 76.7 179.0
255 26W 30ABC 01 TO 2679, 225 104 110.9 111.5 111.1 1109 111.3

26S 21W 17DBC 01 KD  2348. 60.4 60.8 61.5 60.7 587 60.8 63.6
265 21W 23ADA 01 QA 2262. 6 7.3 7.5 8.7 8.7 8.2 7.4 7.0 8.2
268 21W 25CCC 01 2270. 7.2 6.3 5.8 5.2 6.8
26S 22W 21DCD 01 23717, 54.2 44,1 40.6 41.5 38.1 43.6
26S 23W 02ABB 01 2451. 783 795 79.2 799 79.2
26S 23W 10DAD 01 2463, 177.2 178.8 183.2 177.8 180.0 176.9 176.5
26S 24W 29DDD 01 TO 2575. 130 132.2 134.7 138.4 137.3 137.2 139.9 1425
26S 24W 31DDA 01 TO 2463. 11 17.4 149 17.1 17.0 16.1 14.0 18.3
26S 24W 32CBA 01 TO 2468. 20 23.2 224 245 241 233 21.7 23.8
26S 24W 33CDA 01 TO 2466. 26 28.3 303 32,1 312 27.8 256 32.6
26S 25W 16DCC 01 2619. 1409 143.2 143.5 139.9 142.4
26S 26W 18CCB 01 2558. 9.9 9.6 9.6 9.4 10.1 8.9 11.9
268 26W 32DCC 01 2616. 74 84.1 853 863 857 877

268 26W 36DCC 01 TO 2543, 168 31 38.5 39.0 41.5 423 47.4 417 41.8
27S 21W 10DBB 01 2291. 7.6 7.0 6.2 7.2
278 22W 09DAB 01 2418, 55.7 55.9 583 59.5 59.5 64.6
27S 23W 24BCB 01 KD  2395. 32.6 30.3 48.1 41.1 38.6 43.6 42.0
27S 23W 28AAA 01 2421, 30.2 295 377 373 359 373

27S 23W 36CCC 01 TO 2428. 147 46 453 44,0 454 455 455 45.5

27S 24W 03BBD 01 TO 2455, 19 25.2 243 243 245 24,5 242 244
278 24W 03CDD 01 TO 2445, 10.0 11.7 109 11.9 11.5 10.7 14.7
278 24W 04BBC 01 TO 2453, 11 13.7 13.8 15.0 15.1 144 142 164
27S 24W 09AAD 01 TO 2448. 10 18.6 19.3 19.8 20.6 20.1 202 237
27S 24W 16BDB 01 2515. 75.6 74.5 749 76.1 75.8 76.2 18.1
27S 24W 26DAA 01 TO 2512, 191 79 88.8 89.5 90.1 90.7 91.1 924 924
278 25W 09ACA 01 2546. 62.9 654 68.6 68.9 68.0 69.6
27S 25W 25BBB 01 2574, 114.5 114.2 115.8 116.4 117.2 1179 119.6
285 21W 10DDD 01 2349, 41 42.9 429 43,7 42.8 42.1 41.6 44.2
28S 21W 23DBC 01 TO 75.5 76.0 177.0 74.6 73.8 76.7
285 21W 25ABB 01 2365. 149 71.3 714 723 711 705 70.1 72.1
28S 22W 0SADD 01 2370. 18.6 18.4 174 17.6 18.0 19.2
28S 22W 12CAC 01 TO 2405, 82 66 60.0 60.4 609 o61.5 61.2 61.1 62.8
285 22W 32BAB 01 TO 2485. 161 121 122.5 122.6 123.9 127.1 129.7 123.2

285 23W 18BAB 01 2547. 239 134.8 134.3 136.0 136.6 137.2 138.0
28S 23W 24ABB 01 2465. 94.0 94.1 94.5 94.7 949 953
28S 24W 08DCC 01 2578. 133 138.4 138.1 139.5 145.2 140.8 143.4 142.8
28S 24W 22CDA 01 2500. 103.8 104.1 104.8 106.4 106.7 107.7
28S 24W 35CAB 01 2528. 450 100.5 101.3 102.9 102.3 103.1 103.8
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TABLE 1. WATER LEVELS BY YEAR, FORD COUNTY, con't.

Depth  Depth  Depth  Depth Depth  Depth  Depth Depth Depth

Land Depth to to to to to to to to to

Surface to Water  Water Water  Water Water Water Water Water Water

Geologic  Altitude Bedrock 1940 1966 1983 1984 1985 1986 1987 1988 1989

Well Number Unit (Feet) (Feet)  (Feet)  (Feet) (Feet)  (Feet) (Feet) (Feet) (Feet) (Feet) (Feet)
28S 25W 06ABB 01 2643, 144 147.3 147.9 148.9 149.2 149.6 150.8 166.2
28S 25W 19BBB 01 TO 2635. 265 133 142.4 142.8 143.6 142.9 145.1 144.9 146.9
28S 26W 06ABB 01 TO 2685. 195 133 160.1 162.5 163.6 165.8
28S 26W 10BAA 01 2608. 192 98.0 98.5 99.3 99,9 101.6
28S 26W 13CAA 01 2635, 136.6 137.1 137.7 138.2 139.6 139.1 147.7
29S 21W 05SBBB 01 TO 2418, 98 96.6 99.4 99.6 100.1 104.8 100.2 99.8 100.6
29S 21W 20CAD 01 2445, 134.1 134.1 134.3 134.2 133.8 134.1 135.0
29S 22W 17DAD 01 TO 2475. 240 119 129.3 129.1 129.9 128.4 127.8 127.8 129.7
29S8 22W 36ACA 01 2445, 242 134.5 1345 135.2 136.8 135.8 136.5
29S 23W 12BAC 01 2547, 178.4 179.0 178.3 178.5 179.9
29S8 24W 01ABA 01 TO 2560. 220 140 142.4 1423 1433 143.5 144.3 144.4 145.3
29S8 24W 13BCA 01 2530. 212 113.0 113.0 113.5 113.7 114.1 114.1 114.9
29S 24W 18BAA 01 TO 2610. 210 149 157.4 157.3 156.8 157.6 158.0 158.6 163.0
29S 25W 03ADA 01 TO 2630, 220 152 181.3 179.3 176.4 177.1 183.7 180.5 183.8
29S8 25W 10BBBCO1 2617, 139 154.7 1549 155.9 157.7 161.5 158.4 164.4
29S 26W 01CDD 01 TO 2583. 163 78 92.3 91.0 934 919 92,5 94.3 98.5
29S 26W 20BDD 01 2575. 164 99.9 103.6 101.8 102.1 104.8
29S 26W 29ABB 01 2558, 84.2 84.3 88.7 86.9 89.9
29S8 26W 36BBB 01 TO 2532. 212 26 24.9 23.5 239 236 28.5 26.5 30.4
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TABLE 2. DERIVED HYDROLOGIC DATA, FORD COUNTY

Average Average
Water-  Water-  Water-  Annual Annual Percentage
Depth to  Level Level Level Water-Level Water-Level Saturated Saturated  Change
Water in  Change Change Change Change Change  Thickness Thickness Saturated
Geologic 1989  1940-89 1966-89 1988-89 1940-89 1966-89 in 1940  in 1989 Thickness

Well Number Unit (Feet) (Feet) (Feet) (Feet) (Feet/year) (Feet/year) (Feet) (Feet) 1940-89
258 22W 20AAA 01 TO 59.5 6 3.1 .3 .1 1
258 22W 27CCD 01 KD 137.4 -8.9
258 23W 11CCC 01 KD 95.9 -42.5
255 23W 12BBB 01 KD 156.9 .5
258 23W 14ADD 01 KD 209.9 3.6
258 25W 32CDD 01 QUKD 1934 -5.5
255 25W 32DAD 01 74.0 -5
258 26W 25CDD 01 TO 79.0 0 -2.3 108 108 0
258 26W 30ABC 01 TO
26S 21W 17DBC 01 KD 63.6 -2.8
26S 21W 23ADA 01 QA 8.2 -2 -9 -1.2
268 21W 25CCC 01 6.8 -1.6
26S 22W 21DCD 01 43.6 -5.5
26S 23W 02ABB 01 79.2 7
26S 23W 10DAD 01 176.5 .4
26S 24W 29DDD 01 TO 142.5 -13 -2.6 -3
26S 24W 31DDA 01 TO 18.3 -7 -4.3 -1
26S 24W 32CBA 01 TO 23.8 -4 -2.1 -1
265 24W 33CDA 01 TO 32.6 -7 -7.0 -1
265 25W 16DCC 01 142.4 -2.5
268 26W 18CCB 01 11.9 -3.0
268 26W 32DCC 01 87.7 -14 -3
265 26W 36DCC 01 TO 41.8 -11 -1 -2 137 126 -8
27S 21W 10DBB 01 7.2 -1.0
27S 22W 09DAB 01 64.6 -5.1
27S 23W 24BCB 01 KD 42.0 1.6
275 23W 28AAA 01
27S 23W 36CCC 01 TO 46.5 -1 -1.0 101 101 0
275 24W 03BBD 01 TO 24.4 -5 -2 -1
27S 24W 03CDD 01 TO 14.7 -4.0
27S 24W 04BBC 01 TO 16.4 -5 -2.2 -1
275 24W 09AAD 01 TO 23.7 -14 -3.5 -3
27S 24W 16BDB 01 78.1 -1.9
27S 24W 26DAA 01 TO 92.4 -13 .0 -3 112 99 -12
27S 25W 09ACA 01 69.6 -1.6
27S 25W 25BBB 01 119.6 -1.7
28S 21W 10DDD 01 44,2 -3 -2.6 -1
28S 21W 23DBC 01 TO 76.7 -2.9
28S 21W 25ABB 01 72.1 -2.0 77
28S 22W 05ADD 01 19.2 -1.2
28S 22W 12CAC 01 TO 62.8 3 -1.7 1 16 19 19
28S 22W 32BAB 01 TO
28S 23W 18BAB 01 138.0 -.8 101
28S 23W 24ABB 01 95.3 -4
28S 24W 08DCC 01 142.8 -10 6 -2
28S 24W 22CDA 01 107.7 -1.0
285 24W 35CAB 01 103.8 -7 346
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TABLE 2. DERIVED HYDROLOGIC DATA, FORD COUNTY, con't.

Average Average
Water-  Water-  Water-  Annual Annual Percentage
Depth 1o Level Level Level Water-Level Water-Level Saturated Saturated  Change
Water in  Change Change Change Change Change Thickness Thickness Saturated
Geologic 1989  1940-89 1966-89 1988-89 1940-89 1966-89 in 1940  in 1989 Thickness
Well Number Unit (Feet) (Feet) (Feet) (Feet) (Feet/year) (Feet/year) (Feet) (Feet) 1940-89
285 25W 06ABB 01 166.2 -22 -15.4 -4
28S 25W 19BBB 01 TO 146.9 -14 -2.0 -3 132 118 -11
28S 26W 06ABB 01 TO 165.8 -33 -7 62 29 -53
28S 26W 10BAA 01 101.6 -1.7 90
28S 26W 13CAA 01 147.7 -8.6
298 21W 0SBBB 01 TO 100.6 -3 -4.0 -.8 -1 -2
295 21W 20CAD 01 135.0 -9
298 22W 17DAD 01 TO 129.7 -11 -1.9 -2 121 110 -9
298 22W 36ACA 01 136.5 -7 106
298 23W 12BAC 01 179.9 -1.4
29S 24W 01ABA 01 TO 145.3 -5 -9 -1 80 75 -6
29S 24W 13BCA 01 114.9 -8 97
298 24W 18BAA 01 TO 163.0 -14 -4.4 -3 61 47 -23
298 25W 03ADA 01 TO 183.8 -32 -3.3 -7 68 36 -47
298 25W 10BBBCO01 164.4 -25 -6.0 -.5
29S 26W 01CDD 01 TO 98.5 -21 -4.2 -4 85 65 -24
298 26W 20BDD 01 104.8 2.7 59
295 26W 29ABB 01 89.9 -3.0
298 26W 36BBB 01 TO 30.4 -4 -3.9 -1 186 182 -2
26
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Geary County

TABLE 1. WATER LEVELS BY YEAR, GEARY COUNTY

Depth  Depth  Depth  Depth  Depth  Depth  Depth Depth  Depth
Land Depth to to to to to to to to to
Surface to Water Water Water Water Water  Water Water  Water  Water
Geologic  Altitude Bedrock 1950 1966 1983 1984 1985 1986 1987 1988 1989
Well Number Unit (Feet) (Feet) (Feet)  (Feet)  (Feet)  (Feet) (Feet) (Fee) (Feet)  (Feet)  (Feet)

118 06E 27CBB 01 1057. 20.7 13.6 13.6 192 17.6 152 157 169

TABLE 2. DERIVED HYDROLOGIC DATA, GEARY COUNTY

Average Average
Water-  Water-  Water-  Annual Annual Percentage
Depth to  Level Level Level Water-Level Water-Level Saturated  Saturated  Change
Water in - Change Change Change Change Change Thickness Thickness Saturated
Geologic 1989  1950-89 1966-89 1988-89 1950-89 1966-89 in 1950  in 1989 Thickness
Well Number Unit (Feet) (Feet) (Feet) (Feet) (Feet/year) (Feet/year) (Feet) (Feet) 1950-89

11S 06E 27CBB 01 16.9 3.8 -1.2 2

277 3’“%/



Gove County

TABLE 1. WATER LEVELS BY YEAR, GOVE COUNTY

Depth  Depth  Depth  Depth Depth  Depth Depth  Depth  Depth
Land Depth to to to to to to to to to
Surface to Water  Water Water  Water Water Water Water Water Water
Geologic  Altitude Bedrock 1950 1966 1983 1984 1985 1986 1987 1988 1989
Well Number Unit (Feet) (Feet) (Feet)  (Feet)  (Feet)  (Feet) (Feet) (Feet)  (Feet)  (Feet)  (Feet)
118 26W 04CDC 01 TO 2583. 190 62 60.0 62.8 64.7 63.6 62.5 67.4 64.5 64.3
118 27W 04CCD 01 TO 2708. 96.3 96.5. 93.7 97.9 98.5 100.1
11S 27W 13ABB 01 2671, 118.3 1154 118.5 118.8 1254
11§ 27W 36BCC 01 TO 2676. 140 71 77.6 78.2 773 75.8 76.6 74.8
11S 28W 08AAA 01 2797. 116.8 116.2 117.8 117.2 116.1
118 28W 17DDC 01 TO 2784. 95.9 954 959 954 954
118 28W 26ABA 01 2749, 92.0 91.9 926 92.9
11S 29W 04DAD 01 TO 2844. 170 109 112.9 113.4 113.0 1129 113.2 113.0 114.3
11S 29W 33BBA 01 2857. 1049 104.8 105.0 105.0 105.1
11S 30W 27ABB 01 TO 2922. 165 117 129.8 131.8 132.2 129.1 129.3 128.5 130.1
11S 30W 28CBA 01 2925. 125.0 124.1 124.8 1249 126.7
11S 30W 36CBB 01 2885, 106.9 106.4 107.5 106.5 109.1
11S 31W 12AAB 01 TO 2959, 103.6 105.0 104.3 105.5
11S 31W 27ADC 01 2913, 49.5 51.8 50.7 50.2 497
11§ 31W 35BDC 01 2951. 973 97.4 98.7 98.1
12S 26W 12BCC 01 TO 2573. 38.8 38.2 38,6 37.2 1383
128 27W 10CCB 01 2700. 787 779 79.7 77.8 77.8
12S 27W 12ABB 01 TO 2636. 50.4 50.5 52.1 50.1 497
128 28W 07DDD 01 2742, 484 48.8 49.5 48.0 488
128 28W 12DDD 01 TO 2741, 944 944 952 949 95.1
13S 26W 20CBC 01 QA 2432, 43 11.1 10.6 16.5 163 15.8 16.4 12.1 14.3
28
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TABLE 2. DERIVED HYDROLOGIC DATA, GOVE COUNTY

Average Average
Water-  Water-  Water-  Annual Annual Percentage
Depth to  Level Level Level Water-Level Water-Level Saturated  Saturated  Change
Water in  Change Change Change Change Change Thickness Thickness Saturated
Geologic 1989  1950-89 1966-89 1988-89 1950-89 1966-89 in 1950  in 1989 Thickness
Well Number Unit (Feet) (Feet) (Feet) (Feet) (Feet/year) (Feet/year) (Feet) (Feet) 1950-89
118 26W 04CDC 01 TO 64.3 -2 4.3 .2 -1 -2 128 126 -2
11S 27W 04CCD 01 TO 100.1 -1.6
11S 27W 13ABB 01 125.4 -6.6
11S 27W 36BCC 01 TO
115 28W 08AAA 01 116.1 1.1
11S 28W 17DDC 01 TO 95.4 .0
11S 28W 26ABA 01 92.9
11S 29W 04DAD 01 TO 114.3 -5 -1.3 -1 61 56 -8
11S 29W 33BBA 01 105.1 -1
118 30W 27ABB 01 TO 130.1 -13 -1.6 -3 48 35 =27
118 30W 28CBA 01 126.7 -1.8
118 30W 36CBB 01 109.1 -2.6
11S 31W 12AAB 01 TO 105.5 -1.2
11S 31W 27ADC 01 49.7 .5
118 31W 35BDC 01 98.1
12S 26W 12BCC 01 TO 38.3 -1.1
12S 27W 10CCB 01 77.8 .0
12S 27W 12ABB 01 TO 49.7 4
12S 28W 07DDD 01 48.8 -.8
128 28W 12DDD 01 TO 95.1 -2
13S 26W 20CBC 01 QA 14.3 -3.2 -2.2 -1 29
29
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Graham County

TABLE 1. WATER LEVELS BY YEAR, GRAHAM COUNTY

Depth  Depth  Depth  Depth  Depth Depth Depth  Depth Depth

Land Depth to to to to to to to to to
Surface to Water  Water  Water Water Water  Water Water Water  Water
Geologic ~ Altitude Bedrock 1950 1966 1983 1984 1985 1986 1987 1988 1989
Well Number Unit (Feet) (Fee) (Feet) (Feet) (Feet) (Feet) (Feet)  (Feet) (Feet)  (Feet) (Feer)
06S 21W 19CDC 01 TO 2305. 135 100.2 100.9 100.5 99.8 100.4
068 22W 19CCC 01 TO 2395. 198 108.6 108.6 109.0 108.6 108.2 107.7 107.6
06S 22W 28ACA 01 TO 2360, 180 113.5 11741 121.0 120.2 112.7 112.1
06S 23W 13BBB 01 TO 2340. 183 55 58.0 58.1 57.7 575 576 57.0 5713
06S 23W 17CCA 01 2406. 70.0 74.0 74.2 73.8 742
06S 24W 14AAA 01 25217. 116.8 116.5 116.9 116.2 116.1
06S 24W 28BAB 01 TO 2478. 96 101.3 103.7 101.2 101.9 100.8 101.1
06S 24W 35DDD 01 TO 2492, 142 144.0 148.0 1469 146.7 147.6 145.5 146.3
06S 25W 12CCC 01 TO 2538. 224 135 141.4 1449 142.1 142.0 142.5 142.3 142.2
06S 25W 28CBC 01 TO 2540. 180 109 102.7 106.7 109.1 113.2 112.5 106.8 106.7 107.3
078 22W 10BBC 01 TO 2217. 72 6 8.8 9.0 9.4 8.4 9.9 8.2 8.6
07S 22W 19BBB 01 TO 2295, 63 39 39.2 394 376 37.5 38.5 36.6 38.0
07S 23W 17BBC 01 2430. 103.8 103.3 103.0 102.2 102.0
07S 24W 08CBA 01 TO 2519. 244 126 126.3 128.4 127.8 127.2 127.7 127.4 128.0
078 25W 24BBB 01 TO 2495, 210 85 86.9 87.7 88.1 88.0 88.4
07S 25W 33DDD 01 2502. 104.1 107.8 101.6 99.8 100.3
08S 21W 17ABB 01 QA  203s5. 26.3 24,6 238 26.6 22.8 23.8
08S 22W 18CDC 01 QA 10.5 9.8 8.4 9.3 8.9 103
08S 24W 23ACC 01 QA 34,1 357 334 319 345 353
08S 25W 24BAB 01 2302. 29.0 30.6 31.7 29.9 30.1
09S 22W 19BBB 01 TO 2416. 134 95 96.6 96.2 96.4 958 91.1 93.8 94.6
09S 24W 12BCC 01 2461, 100.8 100.0 98.8
09S 24W 22BAA 01 TO 2491, 110 94 93.0 93.9 93.7 945 97.2 92.1 922
09S 25W 14DDD 01 TO 2534. 134 90 91.6 91.9 922 920 92.2 91.8 91.8
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TABLE 2. DERIVED HYDROLOGIC DATA, GRAHAM COUNTY

Average Average
Water-  Water-  Water-  Annual Annual Percentage
Depth to  Level Level Level Water-Level Water-Level Saturated  Saturated  Change
Water in Change Change Change Change Change Thickness Thickness Saturated
Geologic 1989  1950-89 1966-89 1988-89 1950-89 1966-89 in 1950  in 1989 Thickness

Well Number Unit (Feet) (Feet) (Feet) (Feet) (Feet/year) (Feet/year) (Feet) (Feet) 1950-89
06S 21W 19CDC 01 TO 100.4 35
068 22W 19CCC 01 TO 107.6 N 90
06S 22W 28ACA 01 TO 112.1 .6 68
06S 23W 13BBB 01 TO 57.3 -2 -3 -1 128 126 -2
06S 23W 17CCA 01 74.2 -4
06S 24W 14AAA 01 116.1 1
06S 24W 28BAB 01 TO 101.1 -5 -3 -1
06S 24W 35DDD 01 TO 146.3 -4 -.8 -1
06S 25W 12CCC 01 TO 142.2 -7 1 -2 89 82 -8
06S 25W 28CBC 01 TO 107.3 2 -4.6 -.6 1 -2 71 73 3
07S 22W 10BBC 01 TO 8.6 -3 -4 -1 66 63 -5
07S 22W 19BBB 01 TO 38.0 1 -1.4 24 25 4
07S 23W 17BBC 01 102.0 .2
07S 24W 08CBA 01 TO 128.0 -2 -.6 -1 118 116 -2
07S 25W 24BBB 01 TO 88.4 -3 -4 -1 125 122 -2
078 25W 33DDD 01 100.3 -5
08S 21W 17ABB 01 QA 23.8 -1.0
08S 22W 18CDC 01 QA 10.3 -1.4
08S 24W 23ACC 01 QA 35.3 -.8
08S 25W 24BAB 01 30.1 -2
09S 22W 19BBB 01 TO 94.6 0 -8 39 39 0
09S 24W 12BCC 01
09S 24W 22BAA 01 TO 92.2 2 -1 1 16 18 13
09S 25W 14DDD 01 TO 91.8 -2 .0 -1 44 42 -5
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Grant County

TABLE 1. WATER LEVELS BY YEAR, GRANT COUNTY

Depth  Depth  Depth  Depth Depth  Depth Depth  Depth  Depth
Land Depth to to to to to to to to to
Surface to Water  Water Water  Water Water Water Water Water Water
Geologic ~ Altitude Bedrock 1940 . 1966 1983 1984 1985 1986 1987 1988 1989

Well Number Unit (Feet) (Feet) (Feet) (Feet) (Feet) (Feet) (Feet) (Feet) (Feet)  (Feet) (Feet)
278 35W 17ADD 01 QU,TO 30886. 462 175 185.7 231.8 233.7.237.1 242.6 245.7 252.1 253.4
278 35W 25BDC 01 3046. 218.7 220.6 223.4 229.2 229.9 233.0 238.2
27S 36W 18DCB 01 QU,TO 3065. 395 104 116.5 176.1 180.0 184.0 190.0 191.4 206.4 200.2
278 36W 21DCC 01 QU,TO 3132, 199 270.3 275.8 279.7 282.4 278.0
278 36W 25CC 01 QU,TO 3133, 438 216 253.6 296.7 299.7 311.0 312.8 315.1

278 37W 04ABB 01 QU,TO 3080. 316 70 86.4 159.0 164.9 163.0 168.9 171.4 181.0 185.9
275 37W 11ABA 01 QU,TO 3093. 368 107  131.4 198.3 193.3 192.5 198.1 201.1 203.7 192.9

278 37TW 16AAD 01 3075. 324 54 233.1 228.9 221.2 2223 2254
27S 37W 21BDD 01 3058. 58 192.3 192.0 195.2 196.3 198.8 204.3

278 38W 12ADC 01 QU,TO 3076. 280 34 65.5 187.1 188.6 189.7 189.0 182.9 196.2 203.3
278 38W 15BBB 01 KJ  3148. 132.9 176.3 176.9 173.3 171.3 171.7 173.1 185.6
275 38W 22CBB 01 QU,TO 3110. 340 49 76.8 166.9 1659 165.6 163.8 166.7 172.0
27S 38W 23CBB 01 QU,TO 3105. 335 50 98.2 152.9 154.0 160.6 163.2 161.7 166.4
278 38W 32BCC 01 QU,TO 3131. 371 50 105.1 157.1 164.1 159.3 161.4 162.5 164.1

28S 35W 03DBB 01 3079. 276.6 274.6 283.2 292.0
285 35W 05BCC 01 QU,TO 3117. 457 237 253.2 309.1 309.7 312.8 320.6 327.0 3294

285 35W 15CBB 01 QU,TO 3064, 509 213 250.7 285.8 284.8 288.5 292.1 301.2 303.7 295.3
28S 35W 36ABC 01 QU,TO 3032, 572 222 236.4 303.1 305.1 307.4 3123 315.0 317.8 322.3
285 36W 02CDD 02 QU,TO,KI3111. 241.6 272.4 288.3 292.3 296.0 285.2 284.1 284.4
285 36W 18ABC 01 3050. 345 95 223.8 228.7 234.5 237.7 239.9

285 36W 21CDD 01 QU,TO 3066. 430 158 193.8 263.6 276.1 278.0 278.4 282.2 287.0 287.4
28S 37W 02BBB 04 3072. 240.0 247.3 250.4 254.0 258.0
285 37W 10BCD 02 QU,TO 3057. 350 49 100.7 204.6 208.8 202.6 204.8 207.2 205.3 207.1
28S 38W 12DDD 01 QU,TO 3080. 365 40 78.6 169.2 172.4 181.5 186.1 191.9

285 38W 17AAA 01 QUTO 3112. 422 41 118.1 204.7 200.2 206.3 209.1 223.0 210.0 227.2

28S 38W 33BDB 01 3125. 208.4 197.7 205.2 209.7 216.1 219.5 212.7
29S 35W 07CBD 01 QU,TO 3036. 441 168 275.8 275.4 275.1 277.4 275.2 279.5 289.2
29S8 35W 24BAA 01 TO  3037. 562 239 326.0 3254 334.2 3353 342.6

295 35W 28ACC 01 QU,TO 2975. 500 147  185.4 239.2 244.1 248.9 254.3 256.8 260.5 263.6
29S8 36W 19BCB 01 QU,TO 2995. 405 44 118.0 190.0 192.9 203.1 204.8 207.1 208.1 218.9

298 36W 33ADB 01 3011. 466 91 2269 227.0 226.5 231.9 "247.3
295 37W 03CDB 01 QU,TO 3051, 421 71 133.0 218.1 222.8 220.0 230.3 230.8 239.7 247.5
29S 37W 08CBA 01 QUTO 3065, 430 46 1145 215.1 218.1 220.8 230.2 230.6 247.2 254.9
298 37W 29BBA 01 QU TO 3094, 504 74  148.0 255.2 257.1 267.0 266.2 272.3 278.8
29S 38W 20CDC 01 QU,TO,KI3139. 489 59 80.8 146.5 150.4 153.6 160.4 168.1 180.4 192.1

295 38W 35CCD 01 QU TO 3124, 469 74 1151 170.2 172.1 173.4 175.7 177.6 180.8 183.4
308 35W 02DBC 01 QU,TO 3020. 525 225 240.5 313.5 315.3

308 35W 19BCD 01 QU,TO 3004, 474 134 153.3 198.8 202.1 200.9 198.8 193.1 204.8 203.7
305 36W 01BBB 01 QU,TO 2973. 463 98 130.4 200.0 200.9 205.0 220.0 207.8 207.6 221.2
30S 36W 04ABB 01 QU,TO,KT3033. 493 113 151.1 153.4 156.8 162.1 166.5 157.3

30S 36W 32BBC 01 QU,TO 3064. 384 113 122.5 161.9 166.3 170.8 160.4 162.9 168.3 176.5
308 37W 02BAA 02 QU,TO 3102, 507 122 221.7 291.4 292.0 296.5 299.5 300.6 306.3 310.7
30S 37W 03DBA 01 QU,TO,KI3108. 458 120 268.5 276.9 269.1 264.3 273.6
30S 37W 20CBC 01 QU 3125, 385 114  164.6 200.2 208.2 210.7 212.6 221.2 2239
30S 38W 13CCC 01 QU,TO,KT3142. 467 102 146.7 204.3 199.7 205.6 206.0 211.6 217.5

30S 38W 15DBC 01 QU 3144, 360 89 118.7 170.0 173.3 175.7 178.5 187.6 195.3 195.0
30S 38W 30ACA 01 QU,TO 3152. 377 69 82.1 154.0 160.1 162.5 167.2 173.4 178.6 187.0

32

-1



TABLE 2. DERIVED HYDROLOGIC DATA, GRANT COUNTY

Average Average
Water-  Water-  Water-  Annual Annual Percentage
Depth to Level Level Level Water-Level Water-Level Saturated  Saturated  Change
Water in  Change  Change Change Change Change  Thickness Thickness Saturated
Geologic 1989  1940-89 1966-89 1988-89 1940-89 1966-89 in 1940  in 1989 Thickness

Well Number Unit (Feet) (Feet) (Feet) (Feet) (Feet/year) (Feet/year) (Feet) (Feet) 1940-89
278 35W 17ADD 01 QU,TO 253.4 -78 -67.7 -1.3 -1.6 -2.9 287 209 =27
278 35W 25BDC 01 238.2 -5.2
278 36W 18DCB 01 QU,TO 200.2 -96 -83.7 6.2 -2.0 -3.6 291 195 -33
278 36W 21DCC 01 QU,TO 278.0 -79 4.4 -1.6
278 36W 25CC 01 QU,TO
27S 37W 04ABB 01 QU,TO 1859 -116 -99.5 -4.9 -2.4 -4.3 246 130 -47
27S 37W 11ABA 01 QU,TO 192.9 -86 -61.5 10.8 -1.8 -2.7 261 175 -33
278 37W 16AAD 01 2254 171 -3.1 -3.5 270 99 -63
27S 37W 21BDD 01
27S 38W 12ADC 01 QU,TO 203.3 -169 -137.8 -7.1 -3.4 -6.0 246 77 -69
27S 38W 15BBB 01 KJ 185.6 -52.7 -12.5 -2.3
278 38W 22CBB 01 QU,TO 172.0 -123 -95.2 -2.5 -4.1 291 168 -42
27S 38W 23CBB 01 QU,TO 166.4 -116 -68.2 -2.4 -3.0 285 169 -41
27S 38W 32BCC 01 QU,TO
28S 35W 03DBB 01 292.0
28S 35W 05BCC 01 QU,TO 329.4 -92 -76.2 -2.4 -1.9 -3.3 220 128 -42
28S 35W 15CBB 01 QU,TO 295.3 -82 -44.6 8.4 -1.7 -1.9 296 214 -28
288 35W 36ABC 01 QU,TO 322.3 -100 -85.9 -4.5 -2.0 -3.7 350 250 -29
28S 36W 02CDD 02 QU,TO,KJ 284.4 -42.8 -3 -1.9
28S 36W 18ABC 01 239.9  -145 -2.2 -3.0 250 105 -58
288 36W 21CDD 01 QU,TO 287.4 -129 -93.6 -4 -2.6 -4.1 272 143 -47
28S 37W 02BBB 04 258.0 -4.0
288 37W 10BCD 02 QU,TO 207.1 -158 -106.4 -1.8 -3.2 -4.6 301 143 -52
28S 38W 12DDD 01  QU,TO
28S 38W 17AAA 01 QU,TO 227.2 -186 -109.1 -17.2 -3.8 -4.7 381 195 -49
28S 38W 33BDB 01 212.7 6.8
29S 35W 07CBD 01 QU,TO 289.2 -121 -9.7 -2.5 273 152 -44
29S 35W 24BAA 01 TO 342.6 -104 -7.3 -2.1 323 219 232
298 35W 28ACC 01 QU,TO 263.6 -117 -78.2 -3.1 2.4 -3.4 353 236 -33
29S 36W 19BCB 01 QU,TO 218.9 -175 -100.9 -10.8 -3.6 -4.4 361 186 -48
298 36W 33ADB 01 247.3  -156 -15.4 -3.2 375 219 -42
298 37W 03CDB 01 QU,TO 247.5 -177 -114.5 -7.8 -3.6 -5.0 350 174 -50
29S 37W 08CBA 01 QU,TO 254.9 -209 -140.4 -7.7 -4.3 -6.1 384 175 -54
29S8 37W 29BBA 01 QU,TO 278.8 -205 -130.8 -6.5 -4.2 -5.7 430 225 -48
29S8 38W 20CDC 01 QU,TO,KJ 192.1 -133 -111.3 -11.7 -2.7 -4.8 430 297 -31
298 38W 35CCD 01 QU,TO 1834 -109 -68.3 -2.6 -2.2 -3.0 395 286 -28
30S 35w 02DBC 01 QU,TO
30S 35W 19BCD 01 QU,TO 203.7 -70 -50.4 1.1 -1.4 -2.2 340 270 -21
30S 36W 01BBB 01 QU TO 221.2 -123 -90.8 -13.6 -2.5 -3.9 365 242 =34
30S 36W 04ABB 01 QU,TO,KJ 157.3 -44 9.2 -9 380 336 -12
30S 36W 32BBC 01 QU,TO 176.5 -64 -54.0 -8.2 -1.3 -2.3 271 208 -23
30S 37W 02BAA 02 QU,TO 310.7 -189 -89.0 -4.4 -3.9 -3.9 385 196 -49

30S 37W 03DBA 01 QU,TOKJ
30S 37W 20CBC 01 QU 223.9 -110 -59.3 -2.7 -2.2 -2.6 271 161 -41
308 38W 13CCC 01 QU,TO,KJ

30S 38W 15DBC 01 QU 195.0 -106 -76.3 3 -2.2 -3.
30S 38W 30ACA 01 QUTO 187.0 -118 -104.9 -8.4 -2.4

271 165 -39
308 190 -38

'
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Gray County

TABLE 1. WATER LEVELS BY YEAR, GRAY COUNTY

Depth  Depth  Depth  Depth Depth  Depth Depth  Depth  Depth
Land Depth to to to to to to to to to
Surface to Water  Water Water Water Water Water Water Water Water
Geologic  Altitude Bedrock 1940 1966 1983 1984 1985 1986 1987 1988 1989
Well Number Unit (Feet) (Feet)  (Feet)  (Feet) (Feet) (Feet) (Feet) (Feet) (Feet) (Feet) (Feet)
248 27W 08CCC 01 QU,TO 2697. 138 66 59.1 72,2 73.2 75.0 74.0 752 1739 80.3
248 27W 14ABB 01 QU,TO 2654, 92 74 66.2 63.9 64.1 649 68.1 654 64.2 64.9
24S 27W 29BCC 01 2702. 152 72 84,8 84.6 86.4 85.0 86.8
24S 28W 28BBA 01 2750. 240 93 108.1 108.3 109.7 110.0 112.0
24S 28W 31DD 01 QU,TO 2754, 264 91 87.9 126.0 121.4 1239 124.8 123.2 122.7
248 28W 36ACA 01 TO 2720. 135 85 833 974 97.1 97.0 97.3 983 97.9 98.3
24S 29W 16DCA 01 QU,TO 2787. 222 98 96.2 110.8 112.2 112.9 115.0 114.4
24S 29W 18CCB 01 QU,TO 2814. 220 106 109.8 121.9 123.3 125.0 130.5 126.4 126.6 131.7
248 30W 15CCC 01 QU,TO 284s. 248 114 117.0 133.0 135.3 136.6 136.7 139.2 145.7 144.3
245 30W 33ADD 01 TO 2857. 282 130 156.2 149.9 149.9 151.7 156.6
258 27W 33ABB 01 QU,TO 2728. 249 134 131.8 138.7 138.7 138.6 138.7 139.1 140.9 143.5
25S 29W 07BCB 01 QU,TO 2830. 281 131 129.0 146.9 143.1 144.3 143.8 145.6 145.5 148.1
258 29W 14ABB 01 QU,TO 2776. 107 107.1 130.4 131.1 132.4 133.2 131.8 136.1
258 29W 27CCB 01 2678. 168 8 16.2 10.1 9.9 9.2 12.0
258 30W 20BCB 01 QU,TO 2734. 184 9 9.8 16.7 16.7 169 109 10.9 9.4 11.5
26S 27W 13BBC 01 QU,TO 2567. 165 9 7.9 11.1 4.3 10.6 12.6 8.6 4.6 8.9
265 27W 27CDD 01 QU,TO 2612, 222 33 46.9 47.0 492 504 53,7 54,2 57.6
268 28W 06DDB 01 2647. 147 9 14,5 12,0 119 11.6 13.2
26S 29W 15BCA 01 2732. 232 62 86.8 893 915 91.7 932
268 29W 35CCC 01 QU,TO 2742. 242 72 71.6 94.6 96.1 98.7 101.6 103.4 106.8 110.0
26S 30W 01ABC 01 2740, 67.7 69.1 67.3 70.2
26S 30W 24DDD 01 QU,TO 2754, 253 54 81.3 82.6 85.2 90.6 103.3 103.7 105.6
27S 27W 01BAA 01 2631. 82.5 85,1 86.2 87.3 89.1
27S 27W 07ADC 01 QU,TO 2686. 186 82 74.0 1043 946 959 94.1 99.5 101.4
278 27W 10CDB 01 QU,TO 2712. 235 131 1234 141.0 141.0 142.8 1443 1457 147.3 150.3
278 27W 25CCD 01 QU,TO 2732, 228 167 163.8 179.2 178.6 180.0 181.0 183.1 183.7 188.7
27S 28W 05AAA 01 QU,TO 2707. 228 66 88.1 88.8 91.6 94.0 98.0 98.5 106.7
27S 28W 30CCA 01 QU,TO 2738. 218 78 101.1 106.1 107.1 110.9 113.0
278 29W 27CAA 01 2760. 235 83 102.4 105.7 107.1 110.6 113.3
27S 30W 08BBB 01 QU,TO 2790. 265 68 66.6 102.0 109.0 110.5 115.7 114.8
2758 30W 23BBA 01 QU,TO 2772. 247 68 63.9 102.3 103.7 1054 108.8 112.2 113.6 116.7
27S 30W 34CCC 01 QU,TO 2807. 404 102 101.0 141.4 144.9 147.4 150.5 152.2 154.7
28S 27W 03BBB 01 QU,TO 2755. 260 166 178.9 185.5 190.7 194.0 186.8 186.2
28S 28W 07CDD 01 27175. 250 117 178.0 182.8 187.5 189.1 194.0
28S 28W 20ADD 02 QU,TO 2795. 220 145 146.2 149.8 148.0 148.5 147.8 149.1 150.1 148.3
285 29W 16ACC 01 QU,TO 2799, 299 121 125.0 157.9 158.6 159.6 161.0 162.0 162.9 164.0
28S 30w 10DDD 01 QU,TO 2814, 469 115 120.9 161.8 162.5 164.7 167.8 1704 171.8 178.5
28S 30W 17BBA 01 TO 2817. 497 110 110.4 163.7 157.4 159.9 163.1 1655 167.5 171.2
28S 30W 24BAB 01 QU,TO 2804. 429 114 119.5 160.2 160.6 161.7 164.0 167.1 168.9 180.7
298 27W 30BCC 01 QU,TO 2655. 280 87 103.0 128.7 130.4 131.5 133.1 135.7 139.1
29S8 28W 28CDC 01 TO 2688. 278 88 91.2 118.7 120.2 124.6 126.7 129.7
295 29W 10ABB 01 2745. 118.1 121.7 123.6 124.6 127.4
29S 29W 27BCB 01 QU,TO 2739. 494 98 101.0 132.2 1329 136.6 139.7 139.9 141.9 143.8
29S 30W 22BBC 01 QU TO 2816. 446 144 144.6 182.0 180.5 180.1 182.4 192.1 200.7
29S8 30W 35ACD 01 QU,TO 2805. 445 146 147.8 193.2 193.8 195.3 204.1 203.9 203.6 206.8
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TABLE 2. DERIVED HYDROLOGIC DATA, GRAY COUNTY

Average Average
Water-  Water-  Water-  Annual Annual Percentage
Depth to  Level Level Level Water-Level Water-Level Saturated Saturated  Change
Water in  Change Change Change Change Change Thickness Thickness Saturated
Geologic 1989  1940-89 1966-89 1988-89 1940-89 1966-89 in 1940  in 1989 Thickness

Well Number Unit (Feet) (Feet) (Feet) (Feet) (Feet/year) (Feet/year) (Feet) (Feet) 1940-89
248 27W 08CCC 01 QU,TO 80.3 -14 -21.2 -6.4 -3 -.9 72 58 -19
24S 27TW 14ABB 01 QU,TO 64.9 9 1.3 - 2 1 18 27 50
248 27W 29BCC 01 86.8 -15 -1.8 -3 80 65 -19
24S 28W 28BBA 01 112.0 -19 2.0 -4 147 128 -13
24S 28W 31DD 01 QU,TO
24S 28W 36ACA 01 TO 98.3 -13 -15.0 -4 -3 -7 50 37 -26
248 29W 16DCA 01 QU,TO
248 29W 18CCB 01 QU,TO 131.7 -26 -21.9 -5.1 -5 -1.0 114 88 -23
248 30W 15CCC 01 QU,TO 144.3 -30 -27.3 1.4 -.6 -1.2 134 104 -22
24S 30W 33ADD 01 TO 156.6 -27 -4.9 -6 152 125 -18
258 27W 33ABB 01 QU,TO 143.5 -10 -11.7 -2.6 -2 -5 115 106 -8
258 29W 07BCB 01 QU,TO 148.1 -17 -19.1 -2.6 -3 -.8 150 133 -11
258 29W 14ABB 01 QU,TO 136.1 -29 -29.0 -4.3 -.6 -1.3
258 29W 27CCB 01 12.0 -4 -2.8 -1 160 156 -3
258 30W 20BCB 01 QU,TO 11.5 -3 -1.7 -2.1 -1 -1 175 173 -1
26S 27W 13BBC 01 QU,TO 8.9 0 -1.0 -4.3 156 156 0
268 27W 27CDD 01 QU,TO 57.6 -25 3.4 -5 189 164 -13
26S 28W 06DDB 01 13.2 -4 -1.6 -1 138 134 -3
26S 29W 15BCA 01 93.2 -31 -1.5 -.6 170 139 -18
268 29W 35CCC 01 QU,TO 110.0 -38 -38.4 -3.2 -.8 -1.7 170 132 =22
26S 30W 01ABC 01 70.2 -2.9
26S 30W 24DDD 01 QU,TO 105.6 -52 -1.9 -1.1 199 147 -26
278 27W 01BAA 01 89.1 -1.8
278 27W 07ADC 01 QU,TO
27S 27W 10CDB 01 QU,TO 150.3 -19 -26.9 -3.0 -4 -1.2 104 85 -18
278 27W 25CCD 01 QU,TO 188.7 -22 -24.9 -5.0 -4 -1.1 61 39 -36
278 28W 05AAA 01 QUTO 106.7 -41 -8.2 -.8 162 121 -25
278 28W 30CCA 01 QU,TO 113.0 -35 -2.1 -7 140 105 -25
278 29W 27CAA 01 113.3 -30 -2.7 -.6 152 122 =20
27S 30W 08BBB 01 QU,TO
27S 30W 23BBA 01 QU TO 116.7 -49 -52.8 -3.1 -1.0 -2.3 179 130 =27
278 30W 34CCC 01 QU,TO 154.7 -53 -53.7 2.5 -1.1 -2.3 302 249 -18
28S 27W 03BBB 01 QU,TO 186.2 -20 .6 -4 94 74 =21
285 28W 07CDD 01 194.0 =71 -4.9 -1.6 133 56 -58
28S 28W 20ADD 02 QU,TO 148.3 -3 -2.1 1.8 -1 -1 75 72 -4
288 29W 16ACC 01 QU,TO 164.0 -43 -39.0 -1.1 -9 -1.7 178 135 -24
288 30W 10DDD 01 QU,TO 178.5 -64 -57.6 -6.7 -1.3 -2.5 354 291 -18
28S 30W 17BBA 01 TO 171.2 -61 -60.8 -3.7 -1.2 -2.6 387 326 -16
28S 30W 24BAB 01 QU,TO 180.7 -67 -61.2 -11.8 -1.4 -2.7 315 248 -21
298 27W 30BCC 01 QU,TO
295 28W 28CDC 01 TO 129.7 -42 -38.5 -3.0 -9 -1.7 190 148 222
298 29W 10ABB 01 127.4 -2.8
298 29W 27BCB 01 QU,TO 143.8 -46 -42.8 -1.9 -9 -1.9 396 350 -12
298 30W 22BBC 01 QU,TO 200.7 -57 -56.1 -8.6 -1.2 -2.4 302 245 -19
29S8 30W 35ACD 01 QU,TO 206.8 -61 -59.0 -3.2 -1.2 -2.6 299 238 -20
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Greeley County

TABLE 1. WATER LEVELS BY YEAR, GREELEY COUNTY

Depth  Depth  Depth  Depth Depth Depth Depth Depth  Depth
Land Depth to to to to to to to to
Surface to Water  Water Water  Water Water Water Water Water
Geologic  Altitude Bedrock 1950 1966 1983 1984 1986 1987 1988 1989
Well Number Unit (Feet) (Feet)  (Feet)  (Feet)  (Feet)  (Feet) (Feet)  (Feet)  (Feet) (Feet)
16S 39W 02BDC 01 TO 3520. 220 81 134.6 136.0 137.5 139.7 141.1 143.2
16S 39W 22DCB 01 TO 3529. 163 95 88.8 128.9 129.8 136.0 131.2 131.8 131.8
16S 40W 15ACC 01 TO 3650. 192 114 119.9 149.5 151.5 151.7 152.7
16S 40W 17CBC 01 TO 3688, 158.9 160.3 159.6
16S 40W 26ADA 01 TO 3602. 157 93 114.4 117.8 117.0 118.0 119.0 121.5
16S 41W 20BAD 01 TO 3739, 234 129 131.3 167.2 168.1 169.6 170.5 171.9
16S 41W 33AAB 01 TO 3746. 202 156 173.6 176.3 174.8 1747 175.3
16S 42W 22BCB 01 TO 3828. 237 183 198.5 198.9 197.3 209.7 200.3 200.8 200.7
16S 42W 25AAA 01 3763. 174.0
178 39W 02BAA 01 TO 3511. 161 102 114.9 116.5 117.6 117.6 117.8 117.3
17S 39W 22ABB 01 TO 3527. 195 118 123.3 132.2 130.8 136.5 131.7 131.8 132.6
17S 39W 34CCB 01 TO 3505. 135 95 94.6 99.0 98.8 96.1 96.6 95.9
17S 40W 15CCB 01 TO 3607. 209 123 127.0 138.1 138.7 138.3 138.8 138.9 138.0
178 40W 17BBA 01 TO 3663. 217 165 185.5 185.4 179.4 185.5 184.9
17S 40W 31BBA 01 TO 3663. 218 151 168.1 164.8 167.7 165.7 163.4 164.1 164.7
17S 42W 27CBB 01 TO 3768. 61 31 36.3 38.1 36.6 37.0 36.6 38.8
185 39W 07BBD 01 TO 3564. 145 109 116.3 116.2 116.2 116.3 114.6 114.8
18S 39W 19CDA 01 TO 3510. 100 70 724 173.4 74.0 74.2 742 75.6
18S 39W 23CCB 01 TO 3485, 185 113 122.2 132.3 133.3 133.1 133.4 133.2
188 39W 24AAC 01 TO 3467. 183 105 136.9 140.7 135.3 135.1 134.8 1344
36
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TABLE 2. DERIVED HYDROLOGIC DATA, GREELEY COUNTY

Average Average
Water-  Water-  Water-  Annual Annual Percentage
Depth to  Level Level Level Water-Level Water-Level Saturated Saturated  Change
Water in  Change  Change Change Change Change Thickness Thickness Saturated
Geologic 1989  1950-89 1966-89 1988-89 1950-89 1966-89 in 1950  in 1989 Thickness

Well Number Unit (Feet) (Feet) (Feet) (Feet) (Feet/year) (Feetfyear) (Feet) (Feet) 1950-89
16S 39W 02BDC 01 TO 143.2 -62 2.1 -1.6 139 77 -45
16S 39W 22DCB 01 TO 131.8 -37 -43.0 .0 -9 -1.9 68 31 -54
16S 40W 15ACC 01 TO
16S 40W 17CBC 01 TO
16S 40W 26ADA 01 TO 121.5 -29 -2.5 -1 64 36 -44
16S 41W 20BAD 01 TO
16S 41W 33AAB 01 TO 175.3 -19 -.6 -.5 46 27 -41
16S 42W 22BCB 01 TO 200.7 -18 -2.2 1 -5 -1 54 36 -33
16S 42W 25AAA 01 174.0
17S 39W 02BAA 01 TO 117.3 -15 .5 -4 59 44 -25
17S 39W 22ABB 01 TO 132.6 -15 -9.3 -.8 -4 -4 77 62 -19
178 39W 34CCB 01 TO 95.9 -1 .7 40 39 -3
178-40W 15CCB 01 TO 138.0 -15 -11.0 .9 -4 -5 86 71 -17
17S 40W 17BBA 01 TO 184.9 -20 .6 -5 52 32 38
178 40W 31BBA 01 TO 164.7 -14 3.4 -.6 -4 1 67 53 -21
178 42W 27CBB 01 TO 38.8 -8 2.2 -2 30 22 -27
185 39W (07BBD 01 TO 114.8 -6 -2 -2 36 30 -17
18S 39W 19CDA 01 TO 75.6 -6 -1.4 -2 30 24 -20
185 39W 23CCB 01 TO 133.2 -20 -11.0 -5 -5 72 52 -28
18S 39W 24AAC 01 TO 134.4 -29 4 -7 78 49 -37
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Hamilton County

TABLE 1. WATER LEVELS BY YEAR, HAMILTON COUNTY

Depth  Depth  Depth  Depth Depth Depth Depth  Depth  Depth
Land Depth to to to to to to to to to
Surface to Water  Water Water Water Water Water Water Water Water
Geologic  Altitude Bedrock 1940 1966 1983 1984 1985 1986 1987 1988 1989
Well Number Unit (Feet) (Feet) (Feet) (Feet) (Feet) (Feet) (Feet)  (Feet) (Feet) (Feet) (Feet)
218 39W 07CBA 01 TO 3497, 215 196 194.0 185.7 185.1 185.3 183.0 188.5
22S 39W 03BBB 01 TO 3453. 199 191.2 183.2 183.3 182.8 183.4 183.2 182.0 188.7
228 39W 08DDD 01 TO 3468. 214 178.5 176.5 1747 176.0 182.1
23S 39W 15ADD 01 QU,TO 3325, 144 130.1 129.5 129.4 129.1 129.2 129.5 128.2 129.6
23S 40W 29DDB 01 KU 3397, 240.3 297.8 301.0 304.6 308.0 309.4 315.5 321.3
235 42W 19CBB 01 QAQU 3339, 67 20 24.1 247 254 264 257 254 24.5 329
23S 42W 26DCA 01 QA  3309. 70 29 23,7 28.4 27.5 264 259 262 28.0 26.3
23S 42W 27DDB 01 QA 3311, 70 23 20.0 23.7 231 229 219 23.0 23.1
23S 42W 34CBB 01 QA  3307. 58 13 9.6 11.2 10.7 102 10.5 10.4 10.5
23S 43W 21ABA 01 QA  3364. 29 15 15.0 139 13,5 12,2 12,5 13.0 12.8 129
23S 43W 23BCB 01 QA 3356. 68 21 20.5 219 21.5 214 20.8 21.1 208 27.2
23S 43W 25CBD 02 QA 3335, 47 8 8.8 9.0 8.3 8.5 8.3 8.0 8.0 8.4
23S 43W 26BCC 01 QA 3343, 22 7 7.1 8.3 7.6 9.3 7.9 9.2 7.5 7.8
24S 39W 19CBC 01 QA 3175. 65 6 6.7 9.8 8.9 9.0 8.4 8.7 8.8 9.2
248 39W 22CCB 01 QA 3152, 42 8 11.8 10.6 10.5 11.7 12.7 11.0 10.8
24S 39W 35BAC 01 QA 3143, 43 9 5.4 9.8 8.8 8.6 8.5 8.7 8.7 8.9
24S 39W 35CBA 01 QU  3146. 97 11 114 16.4 15.5 153 151 154 153 15.6
24S 40W 07CBB 01 QA 3233, 58 14 13.9 164 152 15,0 134 149 15.1 15.2
24S 40W 17BBB 01 QA 3221. 71 13 15.6 14.8 146 13.4 14.0 13.8 15.0
248 40W 23AAB 01 QA 3204, 104 26 244 273 27.0 265 23.6 25.6 254 28.8
24§ 40W 31BBB 01 QU 3287. 63.6 65.1 64.9 65.1 66.7 64.4 657 65.1
24S 41W 01DAD 01 QAQU 3254, 45 14.7 258 26.1 25.8 254 250 249 234
24S 42W 04AAD 01 QA 3304, 44 7 6.5 143 13,5 12,7 10.1 9.7 4.1 7.6
248 42W 28DDD 01 KJ 3455. 160.0 163.3 164.4 164. 165.3 166.0 166.0
24S 43W 14CBB 01 KJ 3452. 114 110.8 118.2 117.8 117.5 119.6 120.2 117.6 115.4
258 39W 02CAD 01 QU,TO 3156. 46 24 27.9 34,5 33,2 327 347 33.6 34.1
258 39W 23BDD 01 QU,TO 3286. 133 78.7 91.3 914 91.1 90.8 90.8
258 40W 01CA 01 QU 3218. 58 46 458 51.0 50.8 48.2 51.3
25S 40W 26BBB 01 KJ 3412. 213 215.0 221.8 221.5 221.6 221.6 224.7 224.0 229.6
2558 43W 03ABB 01 KJ 3575. 190.5 261.7 266.2 261.6 248.3 266.0 275.9 263.2
258 43W 21AAB 01 KJ 3522. 129.4 143.1 139.1 142.3 140.0 137.1 134.8
258 43W 25CCD 01 QU,TO 3490. 225 101 121.4 147.6 147.4 148.6 150.4 150.4 151.2
26S 41W 12DCC 01 KJ 3379. 186.5 224.1 226.3 229.6
26S 41W 20BCD 01 QU,TO 3317. 242 17 20.7 33.0 33.2 33.1 324 347 393 378
265 41W 32DDB 01 3354. 146.2
268 41W 36CCC 01 QU,TO 3270. 231 35 29.0 524 543 56.4 56.6 59.2 62.2 63.1
26S 42W 10BB 02 QU,TO 3405. 245 52 77.2 108.4 108.2 110.1 112.2 115.0 116.7 120.7
268 42W 17CBB 01 QU,TO,KJ3458. 108.1 167.0 169.4 170.8 172.3 176.6
26S 42W 22CDB 01 QU,TO 3412, 212 77 93.1 153.5 162.2 159.0 164.5 163.7 168.2 170.3
26S 42W 22DCC 01 3414, 175.3
26S 43W 10DBB 01 3516. 241 118 232.1 2331 238.0 240.6
265 43W 25DCC 01 QU,TO,KI3508. 258 128 209.8 211.4 213.4 222.0 218.7 220.9 225.0
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TABLE 2. DERIVED HYDROLOGIC DATA, HAMIL TON COUNTY

Average Average
Water-  Water-  Water-  Annual Annual Percentage
Depth to  Level Level Level Water-Level Water-Level Saturated  Saturated  Change
Water in  Change Change Change Change Change Thickness Thickness Saturated
Geologic 1989  1940-89 1966-89 1988-89 1940-89 1966-89 in 1940 in 1989 Thickness

Well Number Unit (Feet) (Feet) (Feet) (Feet) (Feet/year) (Feet/year) (Feet) (Feet) 1940-89
21S 39W 07CBA 01 TO 188.5 8 5.5 .2 2 19 27 42
225 39W 03BBB 01 TO 188.7 2.5 -6.7 .1 10
228 39W 08DDD 01 TO
23S 39W 15ADD 01 QU,TO 129.6 .5 -1.4 14
23S 40W 29DDB 01 KU 321.3 -81.0 -5.8 3.5
23S 42W 19CBB 01 QAQU 32.9 -13 -8.8 -8.4 -3 -4 47 34 -28
23S 42W 26DCA 01 QA 26.3 3 -2.6 1.7 1 -1 41 44 7
23S 42W 27DDB 01 QA 23.1 0 -3.1 -1 -1 47 47 0
23S 42W 34CBB 01 QA
23S 43W 21ABA 01 QA 12.9 2 2.1 -1 1 14 16 14
23S 43W 23BCB 01 QA 27.2 -6 -6.7 -6.4 -1 -3 47 41 -13
23S 43W 25CBD 02 QA 8.4 0 4 -4 39 39 0
23S 43W 26BCC 01 QA 7.8 -1 -7 -3 15 14 -1
248 39W 19CBC 01 QA 9.2 -3 -2.5 -4 -1 -1 59 56 -5
248 39W 22CCB 01 QA 10.8 -3 1.0 .2 -1 34 31 -9
245 39W 35BAC 01 QA 8.9 0 -3.5 -2 -2 34 34 0
248 39W 35CBA 01 QU 15.6 -5 -4,2 -3 -1 -2 86 81 -6
24S 40W 07CBB 01 QA 15.2 -1 -1.3 -1 -1 44 43 -2
248 40W 17BBB 01 QA 15.0 -2 -1.2 58 56 -3
24S 40W 23AAB 01 QA 28.8 -3 -4.4 -3.4 -1 -2 78 75 -4
248 40W 31BBB 01 QU 65.1 -1.5 .6 -1
248 41W 01DAD 01 QAQU 23.4 -8.7 1.5 -4 22
2458 42W 04AAD 01 QA 7.6 -1 -1.1 -3.5 37 36 -3
24S 42W 28DDD 01 KJ 166.0 -6.0 .0 -3
245 43W 14CBB 01 KJ 115.4 -1 -4.6 2.2 -2
258 39W 02CAD 01 QU,TO 34.1 -10 -6.2 -5 -2 -3 22 12 -45
258 39W 23BDD 01 QU,TO 90.8 -12.1 -5 42
255 40W 01CA 01 Qu 51.3 -5 -5.5 -1 -2 12 7 -42
255 40W 26BBB 01 KJ 229.6 -17 -14.6 -5.6 -3 -.6
255 43W 03ABB 01 KJ 263.2 -72.7 12.7 -3.2
25S 43W 21AAB 01 K7
258 43W 25CCD 01 QU,TO 151.2 -50 -29.8 -8 -1.0 -1.3 124 74 -40
26S 41W 12DCC 01 KJ
26S 41W 20BCD 01 QU,TO 37.8 -21 -17.1 1.5 -4 -7 225 204 -9
26S 41W 32DDB 01 146.2
26S 41W 36CCC 01 QU,TO 63.1 -28 -34.1 -9 -.6 -1.5 196 168 -14
26S 42W 10BB 02 QUTO 1207 -69 -43.5 -4.0 -1.4 -1.9 193 124 -36
268 42W 17CBB 01 QU,TO,KJ 176.6 -68.5 -4.3 -3.0
268 42W 22CDB 01 QU,TO
26S 42W 22DCC 01 175.3
26S 43W 10DBB 01 240.6 -123 -2.6 -2.5 123 -0 -100
26S 43W 25DCC 01 QU,TO,KJ 225.0 -97 -4.1 -2.0 130 33 -75
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Harper County

TABLE 1. WATER LEVELS BY YEAR, HARPER COUNTY

Depth  Depth  Depth  Depth  Depth Depth Depth  Depth  Depth
Land Depth to to to to to to to to to
Surface to Water  Water Water  Water Water  Water Water Water  Water
Geologic  Alitude Bedrock 1950 1966 1983 1984 1985 1986 1987 1988 1989
Well Number Unit (Feet) (Feet) (Feet) (Feet) (Feet) (Feet) (Feet) (Feet) (Feet) (Feet) (Feet)

328 06W 01DDD 01 1360. 24.0 24.6

TABLE 2. DERIVED HYDROLOGIC DATA, HARPER COUNTY

Average Average
Water-  Water-  Water-  Annual Annual Percentage
Depth to  Level Level Level Water-Level Water-Level Saturated  Saturated  Change
Water in  Change  Change Change Change Change Thickness Thickness Saturated
Geologic 1989  1950-89 1966-89 1988-89 1950-89 1966-89 in 1950  in 1989 Thickness
Well Number Unit (Feet) (Feet) (Feet) (Feet) (Feetfyear) (Feet/year) (Feet) (Feet) 1950-89

325 06W 01DDD 01

40 3'_57[



Harvey County

TABLE 1., WATER LEVELS BY YEAR, HARVEY COUNTY

Depth  Depth Depth Depth Depth  Depth  Depth  Depth  Depth
Land Depth to " to to to to to to to to
Surface to Water Water Water Water Water Water Water Water Water
Geologic  Altitude Bedrock 1944 1974 1983 1984 1985 1986 1987 1988 1989
Well Number Unit (Feet) (Feet)  (Feet)  (Feet) (Feet) (Feet) (Feet)  (Feet) (Feet) (Feet) (Feet)
228 02W 05CBD 01 1468. 48.3 47.7 473 463 46.6
228 02W 29BBA 01 21.2
228 03W 02DCD 01 QU 1450. 40.3 394 341 339 33.6 362
228 03W 29BAD 01 QU 1430. i5.8 6.9 9.3 9.6 15.0
228 03W 35AAA 01 QU 1420. 10.9 6.1 6.9 7.2 122
238 01W 19AAC 01 QU 1420. 33.1 31.6 31.5 29.7 323
23S 01W 28AAD 01 1403. 22,2 195 20.2 19.5 21.9
238 02W 22CCD 01 Qu 1395. 16.3 12.8 14.2 14.0 17.1
23S 02W 34DCC 01 QU 1398. 13.6 13.5 14.8 133 125 11.7 163
23S 03W 06DDD 01 QU 1495. 73.2 659 67.5 679 72.2
23S 03W 14AAC 01 Qu 1450, 37.3 32.8 329 333 375
23S 03W 32DCC 02 QU 1444. 9.2 9.6 9.7 8.2 8.5 8.2 10.6
24S 01W 05AAB 01 1394. 223 24,0 21.8 26.0
248 01W 19BCC 01 QU 1383. 23.0 18.6 20.1 19.0 21.9
248 01W 22BCC 01 QU 1390. 27.8 24.6 26.8 253 2823
24S 02W 28DDD 01 QU,QU 1403. 35.5 353 36.6 345 27 28.3 36.6
24S 03W 14BBB 01 QU 1430. 15.1 15,2 153 153 3 15.3 155
41
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TABLE 2. DERIVED HYDROLOGIC DATA, HARVEY COUNTY

Average Average
Water-  Water-  Water-  Annual Annual Percentage
Depth to  Level Level Level Water-Level Water-Level Satrated Saturated  Change

Water in  Change Change Change Change Change  Thickness Thickness Saturated

Geologic 1989  1944-89 1974-89 1988-89 1944-89 1974-89  in 1944  in 1989 Thickness

Well Number Unit (Feet) (Feet) (Feet) (Feet) (Feet/year) (Feet/year) (Feet) (Feet) 1944-89
225 02W 05CBD 01 46.6 -3

225 02W 29BBA 01 21.2
228 03W 02DCD 01 QU 36.2 -2.6
228 03W 29BAD 01 QU 15.0 -5.4
225 03W 35AAA 01 QU 12.2 -5.0
23S 01W 19AAC 01 QU 32.3 -2.6
238 01W 28AAD 01 21.9 -2.4
23S 02W 22CCD 01 QU 17.1 -3.1
238 02W 34DCC 01 QU 16.3 -4.6
238 03W 06DDD 01 QU 72.2 -4.3
23S 03W 14AAC 01 QU 37.5 -4.2
238 03W 32DCC 02 QU 10.6 -2.7
248 01W 05AAB 01 26.0 -4.2
24S 01W 19BCC 01 QU 21.9 -2.9
24S 01W 22BCC 01 QU 28.3 -3.0
248 02w 28DDD 01 QU,QU 36.6 -4.4
24S 03W 14BBB 01 QU 15.5 -2
42



Haskell County

TABLE 1. WATER LEVELS BY YEAR, HASKELL COUNTY

Depth Depth  Depth  Depth  Depth Depth  Depth Depth  Depth
Land Depth to to to to to to to to 10
Surface to Water Water Water Water Water Water Water  Water  Water
Geologic  Altitude Bedrock 1940 1966 1983 1984 1985 1986 1987 1988 1989
Well Number Unit (Feet) (Feet)  (Feet)  (Feet) (Feet)  (Feet) (Feet) (Fee) (Feet) (Feen (Feel)
278 31W 24CDC 01 QU,TO 2816. 366 94 97.8 140.0 152.9 147.7 150.3 152.3 156.0
27S 31W 31BCC 01 QU,TO 2895. 520 151 154.8 193.3 194.8 199.6 204.9 207.2 210.9
27S 32W 03CBB 01 2872, 92 138.1 139.9 142.5 145.8 151.8
278 32W 06CBB 01 QU,TO 2905. 465 107 145.5 147.8 152.8 154.9 155.4 161.1 165.9
27S 32W 19CCD 01 QU,TO 2906. 456 118 130.0 171.2 173.7 177.7 181.0 183.7 190.0 198.7
27S 33W 29DAA 01 QU TO 2995. 540 194 186.3 257.0 256.9 265.4 270.8 271.9 279.3 284.0
27S 34W 16DDD 01 3000. 179.5 181.2 184.3 192.8 190.9 194.9 200.9
278 34W 28DAA 02 3042, 227.4 230.8 234.2 237.7 242.8 250.5
28S 31W 35CCB 01 QU,TO 2863. 443 156 171.9 205.6 207.6 210.6 215.4 219.2 223.2
288 32W 18BBB 01 QU,TO 2951. 581 192 2033 296.6 303.4 301.1 302.5 315.7
285 32W 24BCC 01 QU,TO 2910. 549 175 181.5 219.6 221.1 231.6 229.5 231.7 234.0 234.0
28S 33W 20DDD 01 2967. 340.2 319.2
288 33W 29CD 01 2958. 343.9
28S 34W 13BBB 01 QU,TO 3022. 547 247 260.8 351.9 356.6 360.2 366.9
28S 34W 15DAB 01 QU,TO 3020. 570 243  263.0 351.3 3585 370.7 377.3 366.7
298 31W 09CB 01 QU,TO 2871. 466 166 169.4 204.8 205.4 216.7 220.0 223.6 225.9 2289
29S 31W 34BCA 01 QU,TO 2858. 468 168 172.7 216.3 224.6 218.5 222.4 224.7 227.3 233.5
29S 32W 04AAA 01 2914. 2473 260.3 263.5 263.0
298 32W 19CCC 01 QU,TO 2923. 598 208 218.2 280.4 282.7 286.5 291.6 296.0 298.8 303.9
29S8 32W 26CBB 02 QU,TO 2895, 191 204.1 255.5 255.2 255.3 257.5 261.1 264.1 267.7
29S 33W 01AAB 01 QU,TO 2946. 601 213 226.3 326.9 329.1 327.6 329.0 336.5 334.9
298 33W 28BCB 01 QU,TO 2963. 558 212 296.4 299.3 299.3 307.6 311.3 315.1
29S 33W 34DDD 01 2950. 304.6 310.0 314.9 318.3 322.2
29S 34W 11CCC 01 2969. 306.7 303.9 310.6
30S 31W 24BBC 01 2831. 204.5 213.1 214.9 214.8
30S 31W 26ABB 01 2834, 227.3 229.2 232.9 234.8 238.2
30S 32W 11BBB 01 QU,TO 2885. 560 188 202.4 255.2 258.1 252.9 263.1 270.1 268.4
30S 32W 31BAB 01 QU,TO 2906. 466 194 202.0 270.6 258.7 256.6 259.4 264.0 268.5 271.0
308 33W 06DBD 01 QU,TO 2986. 596 233 241.4 303.1 301.2 298.1 301.7 305.9 310.1
308 33W 30CBD 01 QU,TO 2963. 513 215 219.7 253.8 253.9 257.5 265.7 270.7
30S 34W 05BBB 01 QU,TO 3006. 531 223 232.7 315.9 320.1 308.3 302.2 301.1 308.8
30S 34W 30ADD 02 2843. 63 93.8 92.6 96.2 1055 109.0 111.6 1143
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TABLE 2. DERIVED HYDROLOGIC DATA, HASKELL COUNTY

Average Average
Water-  Water-  Water-  Annual Annual Percentage
Depth to  Level Level Level Water-Level Water-Level Saturated Saturated  Change
Water in  Change Change Change Change Change Thickness Thickness Saturated
Geologic 1989 1940-89 1966-89 1988-89 1940-89 1966-89 in 1940  in 1989 Thickness
Well Number Unit (Feet) (Feet) (Feet) (Feet) (Feet/year) (Feet/year) (Feet) (Feet) 1940-89
278 31W 24CDC 01 QU,TO 156.0 -62 -58.2 -3.7 -1.3 -2.5 272 210 -23
278 31W 31BCC 01 QU,TO 210.9 -60 -56.1 -3.7 -1.2 2.4 369 309 -16
278 32W 03CBB 01 151.8 -60 -6.0 -1.2
278 32W 06CBB 01 QU,TO 165.9 -59 -4.8 -1.2 358 299 -16
275 32W 19CCD 01 QU,TO 198.7 -81 -68.7 -8.7 -1.7 -3.0 338 257 -24
278 33W 29DAA 01 QU,TO 284.0 -90 -97.7 -4.7 -1.8 -4.2 346 256 -26
278 34W 16DDD 01 200.9 -6.0
278 34W 28DAA 02 250.5 -1.7
288 31W 35CCB 01 QU,TO 223.2 -67 -51.3 -4.0 -1.4 -2.2 287 220 -23
288 32W 18BBB 01 QU,TO
285 32W 24BCC 01 QU TO 234.0 -59 -52.5 .0 -1.2 -2.3 374 315 -16
288 33W 20DDD 01 319.2 21.0
285 33W 29CD 01
28S 34W 13BBB 0! QU,TO
285 34W 15DAB 01 QU,TO 366.7 -124 -103.7 10.6 -2.5 -4.5 327 203 -38
29S8 31W 09CB 01 QUTO 228.9 -63 -59.5 -3.0 -1.3 -2.6 300 237 -21
29S8 31W 34BCA 01 QU,TO 233.5 -66 -60.8 -6.2 -1.3 -2.6 300 235 -22
298 32W 04AAA 01 263.0 .5
298 32W 19CCC 01 QU,TO 303.9 -96 -85.7 -5.1 -2.0 -3.7 390 294 -25
29S8 32W 26CBB 02 QU,TO 267.7 -77 -63.6 -3.6 -1.6 -2.8
29S8 33W 01AAB 01 QU,TO
29S 33W 28BCB 01 QU,TO 315.1 -103 -3.8 -2.1 346 243 -30
29§ 33W 34DDD 01 322.2 -3.9
298 34W 11CCC 01
30S 31W 24BBC 01 214.8 .1
30S 31W 26ABB 01 238.2 3.4
30S 32W 11BBB 01 QU,TO
30§ 32W 31BAB 01 QU,TO 271.0 -77 -69.0 -2.5 -1.6 -3.0 272 195 -28
30S 33W 06DBD 01 QU,TO
30S 33W 30CBD 01 QU,TO
308 34W 05BBB 01 QU,TO
30S 34W 30ADD 02 114.3 -51 -2.7 -1.0
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Hodgeman County

TABLE 1. WATER LEVELS BY YEAR, HODGEMAN COUNTY

Depth  Depth  Depth  Depth  Depth  Depth  Depth  Depth  Depth
Land Depth to to to to to to to to to
Surface to Water Water Water Water Water Water Water Water  Water
Geologic  Altitude Bedrock 1940 1966 1983 1984 1985 1986 1987 1988 1989

Well Number Unit (Feet) (Feet)  (Feet)  (Feet) (Feet)  (Feet) (Feet) (Feet) (Feet) (Feet) (Feel)
218 22W 12BCB 01 QA  2156. 355 51.1 50.6 513 511 51.2 504 529
228 22W 13CCC 01 QA 2152, 24.0 28.3 31.1 34.0 34.1 336 30.6 343
228 23W 31ADD 01 2340. 146.5 140.9 138.6 133.2
22S 24W 14BBC 01 KD  2460. 2809 273.3 267.6 261.8 278.9
228 24W 15BDA 01 KD  2463. 282.3 271.6 265.3 266.4 261.2 276.2
22S 24W 16ADB 02 KD  2465. 269.7 262.2 269.5 259.7 276.1
228 24W 24DDD 01 KD 2360. 183.4 180.2 171.9 160.8 158.3 169.4
228 24W 25DDC 01 KD  2332. 156.5 154.4 138.7 138.4 134.4 1593
22S 24W 26DDA 01 KD  2365. 157.0 150.1 158.7 152.8 151.1 156.5
228 24W 35DAC 01 KD  2312. 140.5 135.8 138.0 127.7 118.3 114.2 135.6
235 22W 07DAA 01 KD 2239, 78.9 77.4 79.1 178.2 76.7 15.1 799
23S 23W 04AAD 01 KD  2235. 36.7 40.0 33.7 324 31.6 30.8
23S 23W 04DCA 01 KD  2236. 40.4 42,7 387 33.0 37.2 29.6
23S 23W 12ABD 01 KD  2256. 84.0 79.4 82.4 88.3 86.2 86.1 90.7
23S 24W 11DAA 01 KD 2335 152.1 155.0 138.2 136.1 133.5 1374
23S 25W 22DBB 01 KD 2522, 264.8 267.3 265.5 259.1 258.0
23S 26W 07CCC 01 2612. 323.3 323.2 3253 327.7 321.4 3245
23S 26W 20CCC 01 2594. 48.7 462 46.2 454 475
23S 26W 26AAD 01 2590. 70.7 67.7 69.2 68.8 705
23S 26W 31CDD 01 TO 2621. 122 71 70.6 69.6 70.4 67.5 68.6 70.0 71.1
24S 21W 20CBB 01 KD  2348. 773 77.7 717.8 792 77.6 17.4 T17.
24S 23W 03CCC 01 TO 2422, 90 56.3 57.7 57.0 57.3 58.7 58.2 61.2
24S 23W 06AAB 01 KD  2457. 264.0 215.1 214.7 212.1 211.3 211.2 212.2
245 24W 02CCC 01 TO 24178. 90 54.9 58.3 59.4 59.6 60.3 639
248 24W 20CCC 01 TO 2511. 86 65.1 63.6 64.1 684 63.1 62.7 633
248 25W-22BAB 01 2545. 8§5.0 84.1 80.2 79.9 82.7
24S 26W 35CBC 01 TO 2608, 63 61.6 61.9 61.5 61.1 605 59.5 59.8
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TABLE 2. DERIVED HYDROLOGIC DATA, HODGEMAN COUNTY

Average Average
. Water-  Water-  Water-  Annual Annual Percentage
Depth to  Level Level Level Water-Level Water-Level Saturated  Saturated  Change
Water in  Change Change Change Change Change Thickness Thickness Saturated
Geologic 1989  1940-89 1966-89 1988-89 1940-89 1966-89 in 1940  in 1989 Thickness

Well Number Unit (Feet) (Feet) (Feet) (Feet) (Feet/year) (Feet/year) (Feet) (Feet) 1940-89
218 22W 12BCB 01 QA 52.9 -17.4 -2.5 -.8
228 22W 13CCC 01 QA 34.3 -10.3 -3.7 -4

228 23W 31ADD 01

228 24W 14BBC 01 KD 278.9 -17.1
228 24W 15BDA 01 KD 276.2 -15.0
228 24W 16ADB 02 KD 276.1 -16.4
228 24W 24DDD 01 KD 169.4 -11.1
22S 24W 25DDC 01 KD 159.3 -24.9
22S 24W 26DDA 01 KD 156.5 -5.4
228 24W 35DAC 01 KD 135.6 -21.4
23S 22W 07DAA 01 KD 79.9 -4.8
23S 23W 04AAD 01 KD
23S 23W 04DCA 01 KD
23S 23W 12ABD 01 KD 90.7 -4.6
23S 24W 11DAA 01 KD 137.4 -3.9
23S 25W 22DBB 01 KD
238 26W Q7CCC 01 324.5 -3.1
23S 26W 20CCC 01 47.5 -2.1
23S 26W 26AAD 01 70.5 -1.7
23S 26W 31CDD 01 TO 71.1 0 -1.1 51 51 0
248 21W 20CBB 01 KD 77.7 -3
248 23W 03CCC 01 TO 61.2 -3.0 29
24S 23W 06AAB 01 KD 212.2 -1.0
248 24W 02CCC 01 TO 63.9 -3.6 26
248 24W 20CCC 01 TO 63.3 -.6 23
248 25W 22BAB 01 82.7 -2.8
245 26W 35CBC 01 TO 59.8 3 -3 1
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Jackson County

TABLE 1. WATER LEVELS BY YEAR, JACKSON COUNTY

Depth  Depth  Depth  Depth  Depth  Depth  Depth  Depth  Depth

Land Depth to to to to to to to to to
Surface to Water  Water Water Water Water  Water Water  Water  Water
Geologic  Altitude Bedrock 1944 1974 1983 1984 1985 1986 1987 1988 1989
Well Number Unit (Feet) (Feet)  (Feet)  (Feet)  (Feet)  (Feet) (Feet) (Feet) (Feety (Feet) (Feet)
06S 15E 27BAB 01 1135, 76.2 84.4 854 86.1 87.4 88.3 874 89.2

TABLE 2. DERIVED HYDROLOGIC DATA, JACKSON COUNTY

Average Average
Water-  Water-  Water-  Annual Annual Percentage
Depth to  Level Level Level Water-Level Water-Level Saturated Saturated  Change
Water in  Change Change Change Change Change Thickness Thickness Saturated
Geologic 1989  1944-89 1974-89 1988-89 1944-89 1974-89 in 1944  in 1989 Thickness

Well Number Unit (Feet) (Feet) (Feet) (Feet) (Feet/year) (Feet/year) (Feet) (Feet) 1944-89
06S 15E 27BAB 01 89.2 -13.0 -1.8 -9
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Jefferson County

TABLE 1. WATER LEVELS BY YEAR, JEFFERSON COUNTY

Depth  Depth Depth Depth Depth Depth Depth  Depth  Depth

Land Depth to to to to to to to to to
Surface to Water  Water Water  Water Water Water Water Water Water
Geologic  Altitude Bedrock 1950 1966 1983 1984 1985 1986 1987 1988 1989
Well Number Unit (Feet) (Feet) (Feet) (Feet) (Feet) (Feet) (Feet)  (Feet) (Feet) (Feet) (Feet)
11S 16E 25CBA 01 873. 26.1 249 244 245 239 23.8 250 27.5
118 17E 27BBC 01 860. 17.7 16,9 18.3 17.4 174 16,9 18.2 20.6
118 18E 08DAC 01 852. 15.1 8.5 127 10.9 9.3 10.9 14,2 16.2
11S 19E 29CCA 01 848. 19.7 21.1 21.5 19.3 19.8 18.8 21.9 254

TABLE 2. DERIVED HYDROLOGIC DATA, JEFFERSON COUNTY

Average Average
Water-  Water-  Water-  Annual Annual Percentage
Depth to  Level Level Level Water-Level Water-Level Saturated  Saturated  Change
Water in  Change Change Change Change Change Thickness Thickness Saturated
Geologic 1989  1950-89 1966-89 1988-89 1950-89 1966-89 in 1950  in 1989 Thickness

Well Number Unit (Feet) (Feet) (Feet) (Feet) (Feet/year) (Feet/year) (Feet) (Feet) 1950-89
11S 16E 25CBA 01 27.5 -1.4 -2.5 -1
118 17E 27BBC 01 20.6 -2.9 -2.4 -1
11S 18E 08DAC 01 16.2 -1.1 -2.0
118 19E 29CCA 01 25.4 -5.7 -3.5 -2
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Johnson County

TABLE 1. WATER LEVELS BY YEAR, JOHNSON COUNTY

Depth  Depth  Depth  Depth  Depth  Depth  Depth  Depth  Depth

Land Depth to to to to to to to to to
Surface to Water Water Water  Water Water Water Water Water  Water
Geologic  Altitude Bedrock 1950 1966 1983 1984 1985 1986 1987 1988 1989
Well Number Unit (Feet) (Feet)  (Feet) (Feet) (Feet)  (Feet) (Feet) (Feet) (Feet) (Feet) (Feet)
128 22E 25BCC 01 780. 20.1 25,7 27.3 28.7 239 249 269 31.2
128 22E 29BBD 01 791. 17.0 184 142 15.1 149 187 21.9

TABLE 2. DERIVED HYDROLOGIC DATA, JOHNSON COUNTY

Average Average .
Water-  Water-  Water-  Annual Annual Percentage
Depth to. Level Level Level Water-Level Water-Level Saturated  Saturated  Change
Water in Change Change Change Change Change Thickness Thickness Saturated
Geologic 1989  1950-89 1966-89 1988-89 1950-89 1966-89 in 1950  in 1989 Thickness

Well Number Unit (Feet) (Feet) (Feet) (Feet) (Feet/year) (Feet/year) (Feet) (Feet) 1950-89
128 22E 25BCC 01 31.2 -11.1 -4.3 -5
128 22E 29BBD 01 21.9 -3.2
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Kearny County

TABLE 1. WATER LEVELS BY YEAR, KEARNY COUNTY

Depth  Depth  Depth  Depth  Depth  Depth Depth  Depth  Depth
Land Depth to to to to to to to to to
Surface to Water  Water Water  Water Water Water Water  Water  Water
Geologic  Altitude Bedrock 1940 1966 1983 1984 1985 1986 1987 1988 1989
Well Number Unit (Feet) (Feet)  (Feet)  (Feet)  (Feet)  (Feet) (Feet) (Feet) (Feet)  (Feet) (Feet)
225 35W 23CDD 01 TO 3025, 175 95 107.6 128.4 129.3 130.8 131.5 132.0 132.7 133.3
228 36W 28DCC 01 3215, 210 167 177.7 172.8 172.9
228 37W 34BBC 01 3230. 135.2 135.8 135.7 136.3
23S 35W 05ACC 01 TO 3096. 180 118 122.7 150.9 164.8
238 35W 12CCC 01 QU,TO 3009. 369 67 79.1 168.1 161.5 154.6 153.3 143.9 1494 1404
23S 35W 16BBC 01 3038. 263 52 136.8 139.7 142.4 135.1 137.7
23S 35W 25BBB 02 QU,TO 3005. 385 46 59.1 132.7 125.2 121.1 120.2 107.2 102.5 106.0
23S 36W 04CBB 01 TO 3183. 198 142 132.9 147.4 1449 1454 143.9 143.4 145.3
23S 36W 32BBB 01 TO 3234. 305 189 218.0 238.5 236.8 236.9 235.9 238.2 240.4 247.4
23S 36W 35BBB 01 3193. 293 169 214.0 2135 212.3 214.0
23S 37W 04ABC 01 TO 3281. 233 183 190.2 190.7 200.3 190.7 194.1
23S 37W 19CCC 01 TO 3326. 294 223 232.9 255.7 247.4 246.7 244.4 249.4 256.4
23S 37W 28CCB 01 TO 3303. 300 218 236.9 258.9 256.1 255.1 254.7 256.2 256.8
24S 35W 09CCC 01 QU,TO 2998. 358 30 31.0 64.6 48.0 424 426 36,0 353 36.2
248 35W 13CCC 02 QA  2941. 346 12 82 237 19.2 182 16.5 16.1 14,7 154
24S 35W 24BCB 01 QA 2941, 341 11 293 27.1 264 25.4 26.5
248 36W 23CBB 02 QU,TO 3014. 310 26 248 38.8 38.7 34.6 319 323 309 320
258 35W 02BAA 01 QU,TO 2990. 400 52 95.8 96.2 99.3 100.7 101.6 102.6 104.8
25S 35W 04BDD 01 . 2990. 410 40 41.9 70,3 69.7 71.0
255 35W 17AAA 01 QU,TO 2995. 4035 37 88.9 88.7 90.7 94.6 98.5 98.0 101.2
258 35W 26BAB 01 QU,TO 3005. 450 70 112.4 113.1 115.7 136.0 141.2 1453
258 36W 14B 01 3050. 999 999 915 958 97.0
258 36W 28BBD 01 QU,TO 3050. 362 51 93.5 96.5 87.2 91.0 101.3 111.7
255 36W 35CCA 01 3025. 101.6 104.1 107.4
255 37W 15ABA 02 QA  3050. 30 5 9.6 9.2 8.8 9.0 8.5 9.0 9.4
255 37W 25BAD 02 QU,TO,KT3056. 156 41 38.1 66.4 66.9 69.1 71.4 73.0
258 38W 02BDA 01 3170. 96.7 96.8
258 38W 08CAA 01 QU,TO,KJ3140. 90 30 375 445 44,7 38.6 450 44,9 449 45.0
258 38W 20ACC 01 QU,TOKI3175. 75 65 63.2 70.6 707 708 71.0 71.2 713 71.5
258 38W 26ACC 01 QU,TO 3145. 145 63 654 81.3 81.6 77.6 1715 75.6 76.1 176.1
265 35W 06ACC 01 QU  3008. 418 58 60.7 95.9 93.4 105.0
26S 35W 29BBD 01 3045. 113 167.6 169.8 172.4 179.9 185.8 188.8
268 36W 22CCA 01 3090. 440 125 163.3 1659 168.9 172.6 177.3 180.4 184.6
268 37W 06ACB 01 QU,TO 3092. 102 26.1 299 299 309 307 30.7 302 27.1
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Kearny County

TABLE 2. DERIVED HYDROLOGIC DATA, KEARNY COUNTY

Average Average
Water-  Water-  Water-  Annual Annual Percentage
Depth to  Level Level Level Water-Level Water-Level Saturated Saturated  Change
Water in  Change Change Change Change Change Thickness Thickness Saturated
Geologic 1989  1940-89 1966-89 1988-89 1940-89 1966-89 in 1940  in 1989 Thickness

Well Number Unit (Feet) (Feet) (Feet) (Feet) (Feet/year) (Feet/year) (Feet) (Feet) 1940-89
228 35W 23CDD 01 TO 133.3 -38 -25.7 -.6 -.8 -1.1 80 42 -48
228 36W 28DCC 01 172.9 -6 -1 43 37 -14
228 37W 34BBC 01 136.3 -6
23S 35W 05ACC 01 TO .

238 35W 12CCC 01 QU,TO 140.4 .73 -61.3 9.0 -1.5 -2.7 302 229 -24
23S 35W 16BBC 01 137.7 -86 -2.6 -1.8 211 125 -41
23S 35W 25BBB 02 QU,TO 106.0 -60 -46.9 -3.5 -1.2 2.0 339 279 -18
23S 36W 04CBB 01 TO 145.3 -3 -12.4 -1.9 -1 -5 56 53 -5
23S 36W 32BBB 01 TO 2474 -58 -29.4 -7.0 -1.2 -1.3 116 58 -50
23S 36W 35BBB 01 214.0 -45 -1.7 -9 124 79 -36
23S 37W 04ABC 01 TO 194.1 -11 -2 50 39 -22
23S 37W 19CCC 01 TO

23S 37W 28CCB 01 TO 256.8 -39 -19.9 -6 -.8 -9 82 43 -48
248 35W 09CCC 01 QU,TO 36.2 -6 -5.2 -9 -1 -2 328 322 -2
248 35W 13CCC 02 QA 15.4 -3 -7.2 -7 -1 -3 334 331 -1
248 35W 24BCB 01 QA 26.5 -16 -1.1 -3 330 315 -5
248 36W 23CBB 02 QU,TO 32.0 -6 -7.2 -1.1 -1 -3 284 278 -2
255 35W 02BAA 01 QU,TO 104.8 -53 -2.2 -1.1 348 295 -15
258 35W 04BDD 01 71.0 -31 -1.3 -.6 370 339 -8
2558 35W 17AAA 01 QU TO 101.2 -64 -3.2 -1.3 368 304 -17
258 35W 26BAB 01 QU,TO 145.3 -75 -4.1 -1.5 380 305 -20
258 36W 14B 01 97.0 -1.2

258 36W 28BBD 01 QU,TO 111.7 -61 -10.4 -1.2 311 250 -20
258 36W 35CCA 01 107.4 -33

258 37W 15ABA 02 QA 9.4 -4 -4 -1 25 21 -16
258 37W 25BAD 02 QU,TO,KJ 73.0 -32 -34.9 -1.6 -7 -1.5 115 83 -28
258 38W 02BDA 01 96.8

258 38W 08CAA 01 QU,TOKJ 45.0 -15 -1.5 -1 -3 -3 60 45 -25
258 38W 20ACC 01 QU,TOKJ 71.5 -7 -8.3 -2 -1 -4 10 4 -60
255 38W 26ACC 01 QU,TO 76.1 -13 -10.7 0 -3 -5 82 69 -16
268 35W 06ACC 01 QU 105.0 -47 -44.3 -1.0 -1.9 360 313 -13
26S 35W 29BBD 01 188.8 -76 -3.0 -1.6

26S 36W 22CCA 01 184.6 -60 -4.2 -1.2 315 255 -19
26S 37W 06ACB 01 QU,TO 27.1 -1.0 3.1 75
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Kingman County

TABLE 1. WATER LEVELS BY YEAR, KINGMAN COUNTY

Depth  Depth  Depth  Depth Depth Depth Depth  Depth  Depth
Land Depth to to to to to to to to to

Surface to Water  Water Water  Water Water Water Water Water  Water

Geologic  Altitude Bedrock 1944 1974 1983 1984 1985 1986 1987 1988 1989

Well Number Unit (Feet) (Feet) (Feet)  (Feet) (Feet) (Feet) (Feet) (Feet) (Feet) (Feet) (Feet)
278 05W 24CDC 01 QU 14717, 14 12.6 154 157 156 11.1 12.4 123 16.3
275 05W 33ABB 02 QU 1460. 60 25 4.0 7.5 8.0 3.9 3.7 5.1 5.3 9.3
278 06W 12CCD 01 QU 1488. 7 6.6 10.8 8.9 8.6 7.1 7.1 9.3 11.5
27S 06W 16CCB 01 1462, 17 1 .9 3.3 2.5 2.4 2.6 2.6 1.4 3.9
275 07W 03ADC 01 QU 1545. 25 20 8.2 11.1 8.9 8.4 5.6 6.9 7.8 11.0
278 07W 23BCC 01 QU 1567. 14 7.3 8.4 8.0 7.0 6.1 6.6 6.3 7.9
275 08W 14DDC 01 QU 1610. 2 .6 2.4
27S 08W 17DAB 01 QU 1665. 118 45 344 36.2 37.1 36.8 34.7 352 330 355
27S 08W 25DAD 01 1622. 67 209 219 20.0 184 19.0 15.1 19.6
278 08W 35CBC 01 QU 1610, 54 32 204 21.8 22,3 21.7 203 22.7 20.5 21.9
275 09W 15ABA 01 QU 1702. 153 50 49.8 483 48.1 477 458 45.6 44.8 45.7
275 09W 29AAA 01 1700. 30 23.6 243 243 23,1 243 232 237
275 10W 03DDD 01 QU 1743, 145 33 51.0 509 51.6 52.0 506 51.5 50.2 51.9
275 10W 17DDD 01 QU 1755. 171 77 61.9 62.6 63.2 63.2 627 63.3 61.8 629
27§ 10W 24DAD 01 QU 1692, 117 20 16.0 159 16.2 184 150 18.5 14.9 16.5
285 07W 29CDD 01 QU 1601. 151 30 266 27.0 26.6 258 249 252 242 254
28S 07W 35CCD 01 QU 1585. 23 219 219 21.3 21.2 20.2 204 19,7 207
28S 08W 21BBB 01 QU 1562, 49 1 2.3 2.6 2.8 2.4 1.9 2.1 1.6 2.4
288 08W 26ABC 01 QU 1652. 77 63.2 69.0 61.6 627 59.6 63.0 63.8 60.1
28S 09W 01BCC 01 1580. 55 15 7.5 7.7 7.9 7.6 6.7 7.2 6.9 8.1
285 09W 21AAA 01 QU 1666. 118 34 28.1 28.9 29.3 28,7 271 279 268 27.8
288 09W 29CCC 01 QU 1708. 107 30 32.7 33.8 33.6 33.0 313 27.4 322
288 09W 34AAB 01 QU 1690. 75 41 42.8 44.2 44,5 439 417 41.6 40.8 41.7
285 10W 16BCB 01 QU  1756. 154 51 50.2 50.8 51.2 53.8 48.8 49.0 48.5 49.7
29S 10W 19DDB 01 1765. 23,2 233 245
30S 10W 05BBD 01 1770. 43.7
305 10W 28DAC 01 1730. 20.3
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TABLE 2, DERIVED HYDROLOGIC DATA, KINGMAN COUNTY

Average Average
Water-  Water-  Water-  Annual Annual Percentage
Depth to  Level Level Level Water-Level Water-Level Saturated Saturated  Change
Water in  Change  Change Change Change Change Thickness Thickness Saturated
Geologic 1989  1944-89 1974-89 1988-89 1944-89 1974-89 in 1944  in 1989 Thickness

Well Number Unit (Feet) (Feet) (Feet) (Feet) (Feet/year) (Feet/year) (Feet) (Feet) 1944-89
27S 05W 24CDC 01 QU 16.3 -2 -3.7 -4.0 -2
27S 05W 33ABB 02 QU 9.3 16 -5.3 -4.0 4 -4 35 51 46
278 06W 12CCD 01 QU 11.5 -5 -4.9 -2.2 -1 -3
278 06W 16CCB 01 3.9 -3 -3.0 -2.5 -1 -2 16 13 -19
278 07W 03ADC 01 QU 11.0 9 -2.8 -3.2 2 -2 5 14 180
278 07W 23BCC 01 QU 7.9 -6 -1.6 6
27S 08W 14DDC 01 QU 2.4 0 -1.8 -1
27S 08W 17DAB 01 QU 35.5 10 -1.1 -2.5 .2 -1 73 83 14
27S 08W 25DAD 01 19.6 -4.5 47
27S 08W 35CBC 01 QU 21.9 10 -1.5 1.4 .2 -1 22 32 45
27S 09W 15ABA 01 QU 45.7 4 4.1 -9 1 .3 103 107 4
27S 09W 29AAA 01 23.7 6 -5 1
27S 10W 03DDD 01 QU 51.9 -19 -9 -1.7 -4 -1 112 93 -17
27S 10W 17DDD 01 08} 62.9 14 -1.0 -1.1 3 -1 94 108 15
27S 10W 24DAD 01 QU 16.5 4 -5 -1.6 1 97 101 4
28S 07W 29CDD 01 QU 25.4 5 1.2 -1.2 .1 .1 121 126 4
28S 07W 35CCD 01 QU 20.7 2 1.2 -1.0 .1
28S 08W 21BBB 01 QU 2.4 -1 -1 -.8 48 47 -2
28S 08W 26ABC 01 QU 60.1 17 3.1 3.7 4 2
28S 09W 01BCC 01 8.1 7 -.6 -1.2 2 40 47 18
28S 09W 21AAA 01 QU 27.8 6 3 -1.0 1 84 90 7
28S 09W 29CCC 01 QU 32.2 -2 .5 -4.8 77 75 -3
28S 09W 34AAB 01 QU 41.7 -1 1.1 -.9 .1 34 33 -3
28S 10W 16BCB 01 QU 49.7 1 .5 -1.2 103 104 1
295 10W 19DDB 01 24.5 -1.2
30S 10W 05BBD 01 43.7
30S 10W 28DAC 01 20.3
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Kiowa County

TABLE 1. WATER LEVELS BY YEAR, KIOWA COUNTY

Depth  Depth  Depth  Depth Depth Depth Depth Depth  Depth
Land Depth to to to to to to to to to
Surface to Water  Water Water Water Water Water Water Water Water
Geologic  Altitude Bedrock 1944 1974 1983 1984 1985 1986 1987 1988 1989
Well Number Unit (Feet) (Feet)  (Feet)  (Feet) (Feet) (Feet) (Feet) (Feet) (Feet) (Feet) (Feet)
27S 16W 10BAC 01 QU  2088. 248 28 12,1 25.7 254 26,0 254 28.0 259 294
27S 16W 19BBD 01 QU 2112, 182 37 203 31.8 32.2 32,6 32,1 327 31.0 33.6
27S 16W 28CDD 01 QU 2120. 168 65 56.7 64.9 66.0 66.5 65.6 67.7 658 68.1
278 17W 21ADC 01 QU 2140, 175 39 244 344 33,8 344 341 347 33.2 353
27S 18W 13AAA 01 QU 2152, 219 24 15.6 24.1 23.8 243 233 24.1 22.0 26.2
27S 18W 18DDC 01 QU 2192. 187 26 15.7 18.1 17.6 194 189 20.0 20.0 233
278 18W 22ADC 01 QU 2175. 210 29 14,1 23,7 239 239 231 23.8 22.5 243
27S 18W 36CCA 01 41.3
27S 19W 28CBD 01 QU 2262. 187 60 679 733 732 737 733 734 73.1 4.6
27S 20W 26ABD 01 QU 2274. 174 38 40.6 443 450 443 429 429 42.0 433
278 20W 32ABD 01 QU 2308, 108 36 452 45.2 453 46,5 46.0 457 47.0 46.9
28S 16W 12BCA 01 QU 2111, 211 92 101.0 99.1 98.4 101.1 100.9 100.5 100.2 101.1
285 16W 17AAC 01 QU 2165. 245 120 118.0 116.3 116.0 117.3 117.1 117.0 116.9 119.2
28S 16W 31DCA 01 2110. 192 75 703 71,5 70.7 69.2 69.6
285 17W 01CAB 01 QU 2135. 180 65 55.6 59.6 59.7 60.1 59.8 60.0 59.9 60.8
28S 17W 05DDB 01 QU 2163, 163 65 62.0 58.1 58.0 60.5 603 60.1 59.0 59.6
28S 17W 15DDB 01 QU 2178. 191 105 96.0 96.0 96.4 97.0 96.7 96.6 96.4 97.2
28S 18W 09BAC 01 QU 2221. 182 66 61.7 64.0 64.7 649 645 643 644 653
28S 18W 19CCB 01 QU 2268. 103 88.0 88.1 88.6 89.0 88.6 88.7 90.2 89.0
28S 18W 26DCA 01 QU 2231. 181 119 119.0 120.0 120.5 121.3 1199 120.3 119.8
28S 19W 10AAC 01 TO 92.5 923 927 928 93.0 92.6 93.7
28S 19W 30CBC 01 QU 2335, 185 116 115.0 112.7 113.5 113.4 112.6 113.8 112.3 113.5
28S 19W 33CBD 01 QU 2325, 220 133 134.0 133.1 135.5 133.2 133.9 134.6 133.8 134.1
28S 20W 12BBD 01 QU 2288, 190 64 55.7 56.9 57.0 575 57.2 57.0 563 56.8
28S 20W 30ACA 01 QU 2319, 69 32 394 414 41.7 42.1 41.6 41.1 41.2 423
29S 16W 02ADB 01 50.1
29S8 17W 04ABC 01 QU 2125. 122 60 50.0 52.1 519 519 516 519 513 51.6
29S 17W 12DAA 01 48.1
29S 18W 02ACC 01 TO 2251. 196 143.4 144.4 143.4 143.0 142.9 142.6 142.9
29S 18W 07BBD 01 QU 2311, 256 155 153.5 153.8 155.2 154.0 153.3 153.5 153.7 153.6
29S 19W 22BAA 01 QU  2340. 250 158 157.0 156.3 157.7 156.7 156.1 156.7 156.5 156.4
29S 20W 11CDD 01 QU  2398. 170 168.0 167.1 166.8 166.9 166.1 166.4 166.4 166.5
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__TABLE 2. DERIVED HYDROLOGIC DATA, KIOWA COUNTY

Average Average
Water-  Water-  Water-  Annual Annual Percentage
Depth to  Level Level Level Water-Level Water-Level Saturated  Saturated  Change
Water in  Change Change Change Change Change Thickness Thickness Saturated
Geologic 1989  1944-89 1974-89 1988-89 1944-89 1974-89  in 1944  in 1989 Thickness

Well Number Unit (Feet) (Feet) (Feet) (Feet) (Feet/year) (Feet/year) (Feet) (Feet) 1974-89
27S 16W 10BAC 01 QU 29.4 -1 -17.3 3.5 -1.2 220 219 0
278 16W 19BBD 01 QU 33.6 3 -13.3 -2.6 .1 -9 145 148 2
27S 16W 28CDD 01 QU 68.1 -3 -11.4 -2.3 -1 -8 103 100 -3
278 17W 21ADC 01 QU 35.3 4 -10.9 2.1 1 -7 136 140 3
2758 18W 13AAA 01 QU 26.2 -2 -10.6 -4.2 -7 195 193 -1
27S 18W 18DDC 01 QU 23.3 3 -1.6 33 1 -5 161 164 2
278 18W 22ADC 01 QU 24.3 5 -10.2 -1.8 1 -7 181 186 3
27S 18W 36CCA 01 41.3
27S 19W 28CBD 01 QU 74.6 -15 -6.7 -1.5 -3 -4 127 112 -12
27S 20W 26ABD 01 QU 43.3 -5 -2.7 -1.3 -1 -2 136 131 -4
27S 20W 32ABD 01 QU 46.9 -11 -1.7 1 -2 -1 72 61 -15
28S 16W 12BCA 01 QU 101.1 -9 -1 -9 -2 119 110 -8
28S 16W 17AAC 01 QU 119.2 1 -1.2 -2.3 -1 125 126 1
28S 16W 31DCA 01 69.6 5 -4 .1 117 122 4
28S 17W 01CAB 01 QU 60.8 4 -5.2 -9 1 -3 115 119 3
28S 17W 05DDB 01 QU 59.6 5 2.4 -.6 1 .2 98 103 5
28S 17W 15DDB 01 QU 97.2 8 -1.2 -8 2 -1 86 94 9
285 18W 09BAC 01 QU 65.3 1 -3.6 -9 -2 116 117 1
28S 18W 19CCB 01 QU 89.0 14 -1.0 1.2 3 -1
28S 18W 26DCA 01 QU
28S 19W 10AAC 01 TO 93.7 -1.1
28S 19W 30CBC 01 QU 113.5 3 1.5 -1.2 .1 .1 69 72 4
28S 19W 33CBD 01 QU 134.1 -1 -1 -3 87 86 -1
28S 20W 12BBD 01 QU 56.8 7 -1.1 -5 2 -1 126 133 6
28S 20W 30ACA 01 QU 42.3 -10 -2.9 -1.1 -2 -2 37 27 =27
29S 16W 02ADB 01 50.1
29S8 17W (04ABC 01 QU 51.6 8 -1.6 -3 2 -1 62 70 13

| 29S8 17W 12DAA 01 48.1
' 29S 18W 02ACC 01 TO 142.9 -3 53
i 29S 18W 07BBD 01 QU 153.6 1 -1 .1 101 102 1
208 19W 22BAA 01 QU 156.4 2 .6 .1 92 94 2
298 20W 11CDD 01 QU 166.5 4 1.5 -1 1 .1
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Labette County

TABLE 1. WATER LEVELS BY YEAR, LABETTE COUNTY

Depth  Depth  Depth Depth Depth Depth Depth  Depth  Depth

Land Depth to to to to to to to to to
Surface to Water  Water Water  Water Water Water Water Water  Water
Geologic  Altitude Bedrock 1944 1974 1983 1984 1985 1986 1987 1988 1989
Well Number Unit (Feet) (Feet) (Feet)  (Feet) (Feet) (Feet) (Feet) (Feet) (Feet) (Feet) (Feet)
318 21E 15CCC 02 836. 7.3 8.4 7.6 .3 10.5 6.9 7.6 13.6

TABLE 2. DERIVED HYDROLOGIC DATA, LABETTE COUNTY

Average Average
Water-  Water-  Water-  Annual Annual Percentage
Depth to  Level Level Level Water-Level Water-Level Saturated Saturated  Change
Water in  Change Change Change Change Change  Thickness Thickness Saturated
Geologic 1989  1944-89 1974-89 1988-89 1944-89 1974-89  in 1944  in 1989 Thickness

Well Number Unit .(Feet) (Feet) (Feet) (Feet) (Feet/year) (Feet/year) (Feet) (Feet) 1944-89
31S 21E 15CCC 02 13.6 -6.3 -6.0 -4
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Lane County

TABLE 1. WATER LEVELS BY YEAR, LANE COUNTY

Depth  Depth  Depth  Depth Depth  Depth Depth  Depth  Depth
Land Depth to to to to to to to to to
Surface to Water  Water Water Water Water Water Water Water  Water
Geologic  Altitude Bedrock 1950 1966 1983 1984 1985 1986 1987 1988 1989
Well Number Unit (Feet) (Feet)  (Feet) (Feet) (Feet) (PFeet) (Feet) (Feet) (Feet) (Feet) (Feet)
16S 29W 26CCD 01 TO 2803. 140 90 89.2 1047 105.0 105.2 106.5 106.0 107.6
168 29W 33BAB 01 TO 2812. 109.9
16S 30W 24DCC 01 TO 2840. 155 109 121.5 1214 120.5 121.9 121.5 1224
16S 30W 29CDD 01 TO 2884, 174 121 128.3 128.6 128.5 127.9 128.4 128.2 128.9
16S 30W 34DAB 01 TO 2857. 172 116 131.7 127.5 125.2 123.0 125.9
178 27W 20CCC 01 TO 2717. 127 84 102.7 1022 1024 100.5 100.9
178 27W 26CCC 01 TO 2678. 127 80 96.3 96.8 96.7 96.7 96.4 957 953
178 28W 07BBB 01 TO 2785. 170 83 98.0 99.2 98.5 98.4 99.2 99.5 100.7
17S 28W 15BBC 01 TO 2760. 150 84 103.5 104.6 104.8 104.8 105.7 105.6 1064
17S 28W 26ABB 01 TO 2735. 140 85 88.2 101.3 102.9 102.1 102.3 102.5 102.6 103.3
178 28W 34CBB 01 TO 2747. 132 78 89.9 903 90.6 907 91.0 91.0 91.1
178 29W 03BDC 01 TO 2816. 156 102 113.4 113.7 1163 1142 114.8 116.1 115.8
17S 29W 36BAA 01 TO 2784. 119 70 84.9 84.9 855 852 87.0 88.3 88.0
178 30W 13CBB 01 TO 2846. 151 84 83.9 89.8 90.3 90.6 90.8 91.2 914 927
17S 30W 20BBB 01 TO 2889, 165 87 102.6 101.9 104.2 102.5 129.5
18§ 27W 13CCC 01 TO 2674. 95 88 86.1 86.2 86.5 86.4 86.3 86.2 86.4 86.0
18S 28W 18ACC 01 TO 2764. 95 51 68.3 69.1 67.1 65.9
18S 29W 04DAD 01 TO 2801. 110 56 66.1 66.9 66.9 66.5 70.6 67.3 68.9
188 30W 02AAA 01 TO 2849. 124 68 88.0 87.8 86.9 86.3 85.5 88.4 90,5
18S 30W 04BAB 01 TO 2872. 125 69 75.1 747 748 75.5 759 76.7
18S 30W 23AAA 01 TO 2848. 150 55 65.3 659 64.6 644 63.4 64.6 63.7
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TABLE 2. DERIVED HYDROLOGIC DATA, LANE COUNTY

Average Average
Water-  Water-  Water-  Annual Annual Percentage
Depth to  Level Level Level Water-Level Water-Level Saturated  Saturated  Change
Water in  Change Change Change Change Change Thickness Thickness Saturated
Geologic 1989  1950-89 1966-89 1988-89 1950-89 1966-89 in 1950  in 1989 Thickness

Well Number Unit (Feet) (Feet) (Feet) (Feet) (Feet/year) (Feet/year) (Feet) (Feet) 1950-89
16S 29W 26CCD 01 TO 107.6 -18 -18.4 -1.6 -.5 -8 50 32 -36
16S 29W 33BAB 01 TO 109.9
16S 30W 24DCC 01 TO 122.4 -13 -9 -3 46 33 -28
16S 30W 29CDD 01 TO 128.9 -8 - -2 53 45 -15
16S 30W 34DAB 01 TO
178 27W 20CCC 01 TO 100.9 -17 -4 -4 43 26 -40
178 27W 26CCC 01 TO 95.3 -15 4 -4 47 32 -32
175 28W 07BBB 01 TO 100.7 -18 -1.2 -5 87 69 221
178 28W 15BBC 01 TO 106.4 222 -.8 -.6 66 44 -33
178 28W 26ABB 01 TO 103.3 -18 -15.1 -7 -5 -1 55 37 -33
178 28W 34CBB 01 TO 91.1 -13 -1 -3 54 41 -24
178 29W 03BDC 01 TO
178 29W 36BAA 01 TO 88.0 -18 3 -5 49 31 -37
178 30W 13CBB 01 TO 92.7 -9 -8.8 -1.3 -2 -4 67 58 -13
178 30W 20BBB 01 TO 129.5 -43 -1.1 78 36 -54
18S 27W 13CCC 01 TO 86.0 2 1 .4 .1 7 9 29
18S 28W 18ACC 01 TO 65.9 -15 1.2 -4 44 29 -34
188 29W 04DAD 01 TO 68.9 -13 -1.6 -3 54 41 -24
18S 30W 02AAA 01 TO 90.5 -23 2.1 -.6 56 34 -39
185 30W 04BAB 01 TO 76.7 -8 -.8 -2 56 48 -14
185 30W 23AAA 01 TO 63.7 -9 9 -2 95 86 -9
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Leavenworth County

TABLE 1. WATER LEVELS BY YEAR, LEAVENWORTH COUNTY

Depth  Depth  Depth  Depth  Depth  Depth  Depth Depth  Depth
Land Depth to to to to to to to to to
Surface to Water Water Water Water Water Water Water  Water  Water
Geologic  Altitude Bedrock 1944 1974 1983 1984 1985 1986 1987 1988 1989

Well Number Unit (Feet) (Feet)  (Feet)  (Feet) (Feet) (Feer) (Feety (Feety (Feet) (Feet)  (Feet)
128 22E 21BCD 01 793. 21.7 24.1 26.4 25.1 269 25.8 285 308
128 22E 22CAA 01 785. 13.7 16.8 21.1 20.8 18.6 19.2 22.6 25.1

TABLE 2. DERIVED HYDROLOGIC DATA, LEAVENWORTH COUNTY

Average Average
Water-  Water-  Water-  Annual Annual Percentage
Depth to  Level Level Level Water-Level Water-Level Saturated Saturated  Change
Water in Change Change Change Change Change Thickness Thickness Saturated
Geologic 1989  1944-89 1974-89 1988-89 1944-89 1974-89 in 1944  in 1989 Thickness

Well Number Unit (Feet) (Feet) (Feet) (Feet) (Feet/year) (Feet/year) (Feet) (Feet) 1944-89
128 22E 21BCD 01 30.8 -9.1 2.3 -.6
12S 22E 22CAA 01 25.1 -11.4 -2.5 -.8
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Logan County

TABLE 1, WATER LEVELS BY YEAR, LOGAN COUNTY

Depth  Depth  Depth  Depth  Depth  Depth  Depth Depth  Depth

Land Depth to to to to to to to to to

Surface to Water ~ Water Water  Water Water Water Water Water Water

Geologic  Altitude Bedrock 1950 1966 1983 1984 1985 1986 1987 1988 1989

Well Number Unit (Feet) (Feet) (Feet)  (Feet) (Feet)  (Feet) (Feet) (Feet)  (Feet)  (Feet)  (Feet)
118 32W 04ACD 01 TO 3059. 208 96 102.0 110.5 112.8 110.8 111.7 113.6 112.6 110.7
118 32W 19AAB 01 TO 3073. 183 92 102.3 102.3 103.0 103.7 103.3 103.3 104.5
118 32W 31CCD 01 3054. 70.8 68.7 71.3 704 70.1
118 32W 36ABA 01 TO 3009. 89.2 91.4 89.2 91.9 899
115 33W 10BDD 01 3113. 116.0 116.6 117.0 117.2
118 33W 14DCC 01 TO 3117. 130.5 131.3 1323 132.2
11S 34W 13AAB 01 TO 3184. 143.3 143.8 143.9 143.7 144.2
118 34W 16CDB 01 TO 3218. 170 122 118.4 119.7 120.1 121.8 121.1 120.2 120.2 120.5
118 35W 01DCC 01 TO 3268. 154.1 153.5 152.4 153.1 153.5
118 36W 06ADD 02 TO 3380. 220 142 137.0 164.5 164.6 165.8 167.6 168.9 165.2 166.5
11S 37W 01DCD 01 3369, 167.6 169.5
13S 36W 20CCB 01 QA 3023, 30 11.9 11.9 10.9
158 37W 29AAA 01 TO 3420. 60 345 32.8 32,1 329 33.8 334 335
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TABLE 2. DERIVED HYDROLOGIC DATA, LOGAN COUNTY

Average Average
Water-  Water-  Water-  Annual Annual Percentage
Depth to  Level Level Level Water-Level Water-Level Saturated Saturated  Change
Water in  Change Change Change Change Change Thickness Thickness Saturated
Geologic 1989  1950-89 1966-89 1988-89 1950-89 1966-89 in 1950  in 1989 Thickness
Well Number Unit (Feet) (Feet) (Feet) (Feet) (Feet/year) (Feet/year) (Feet) (Feet) 1950-89
118 32W 04ACD 01 TO 110.7 -15 -8.7 1.9 -4 -4 112 97 -13
11S 32W 19AAB 01 TO 104.5 -13 -1.2 -3 91 79 -13
118 32W 31CCD 01 70.1 .3
118 32W 36ABA 01 TO 89.9 2.0
11S 33W 10BDD 01 117.2 -2
11S 33W 14DCC 01 TO 132.2 1
11S 34W 13AAB 01 TO 144.2 -.5
118 34W 16CDB 01 TO 120.5 2 -2.1 -3 .1 -1 48 50 4
118 35W 01DCC 01 TO 153.5 -4
118 36W 06ADD 02 TO 166.5 -25 -29.5 -1.3 -.6 -1.3 78 54 -31
11S 37W 01DCD 01 169.5 -1.9
13S 36W 20CCB 01 QA 10.9 19
155 37W 29AAA 01 TO 33.5 -1 27
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McPherson County

TABLE 1. WATER LEVELS BY YEAR, MCPHERSON COUNTY

Depth  Depth  Depth  Depth Depth  Depth  Depth
Land Depth to to to to to to to
Surface to Water  Water Water  Water Water Water Water
Geologic  Altitude Bedrock 1944 1974 1983 1984 1985 1986 1987

Well Number Unit (Feet) (Feet) (Feet) (Feet) (Feet) (Feet) (Feet)  (Feet) (Feet)
18S 03W 30CCC 01 QU 1515. 111.7 112.0 111.2 110.8
18S 04W 21CCC 01 QU 1412, 11.2  10.5 9.6 10.2
19S 01W 32DAC 01 QU 1590. 53.2 47.4 462 46.3
19S 03W 16BCB 01 QU 1511, 101.1 101.7 100.5 99.7
198 03W 31BBA 01 QU 1494. 81.1 81.2 814
198 04W 15AAC 01 1494, 85.8 85.8 85.9
20S 01W 22BBB 01 QU 1527. 9.5 11.0 7.3 6.9
208 01W 29DDD 01 QU 1530. 4.7 6.2 7.3
20S 03W 22DAA 01 QU 1473, 37.5 37.6
20S 03W 30BBA 01 QU  1476. 534 535 526
20S 04W 15BDD 01 QU 1474, 52.7 52.5
208 04W 27DAC 01 QU 1467. 43.0 40.7 41.5
218 02W 12BBB 01 QU 1503, 114 103 10.6
218 02W 28CBA 01 QU 1467, 37.9 379 37.3 35.5
218 02W 36ACA 01 QU  147s. 11.2 8.7 9.4
218 03W 06CBD 01 QU 1464, 44.8 442 436
218 03W 22BBB 01 QU 1450. 346 34.0 339
218 03W 33BBC 01 QU 1461. 55.8 477 452 43.8
218 04W 26CDC 01 QU 1445. 33.8 313 30.2
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TABLE 2. DERIVED HYDROLOGIC DATA, MCPHERSON COUNTY

Average Average
Water-  Water-  Water-  Annual Annual Percentage
Depth to  Level Level Level Water-Level Water-Level Saturated Saturated  Change
Water in  Change Change Change Change Change Thickness Thickness Saturated
Geologic 1989  1944-89 1974-89 1988-89 1944-89 1974-89  in 1944  in 1989 Thickness

Well Number Unit (Feet) (Feet) (Feet) (Feet) (Feet/year) (Feet/year) (Feet) (Feet) 1944-89
188 03W 30CCC 01 QU 111.8 -7
18S 04W 21CCC 01 QU 11.4 -1.5
19S 01W 32DAC 01 QU 45.1 .0
198 03W 16BCB 01 QU 99.6 4.7
19S5 03W 31BBA 01 QU 82.2 -2.8
19S 04W 15AAC 01 85.7
20S 01W 22BBB 01 QU 9.5 -3.9
20S 01W 29DDD 01 QU 8.1 -2.5
20S 03W 22DAA 01 QU 38.6 -1.1
20S 03W 30BBA 01 QU 54.6 -9

208 04W 15BDD 01 QU 53.8

20S 04W 27DAC 01 QU 43.7 -2.2
218 02W 12BBB 01 QU 11.8 -1.7
21S 02W 28CBA 01 Qu 35.2 .1
21S 02W 36ACA 01 QU 12.7 -1.6
21S 03W 06CBD 01 QU 44.8 -1.7
21S 03W 22BBB 01 QU 33.0 -3.2
218 03W 33BBC 01 QU 45.7 -3.1
21S 04W 26CDC 01 Qu 34.3 -5.1
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Meade County

TABLE 1. WATER LEVELS BY YEAR, MEADE COUNTY

Depth  Depth  Depth  Depth  Depth  Depth  Depth  Depth  Depth
Land Depth to to to to to to to to to
Surface to Water  Water Water Water Water Water Water Water Water
Geologic  Altitude Bedrock 1940 1966 1983 1984 1985 1986 1987 1988 1989
Well Number Unit (Feet) (Feet)  (Feet)  (Feet) (Feet) (Feet) (Feet) (PFeet) (Feet) (Feet) (Feet)
30S 26W 04CBB 01 QU,TO 2525. 415 11 20.7 47.7 46.5 4477 458 48.8 49.8 58.4
30S 26W 13ABB 01 2575. 64.0
30S 26W 32DDD 01 2488. 388 16 19.3 179 187 17.3 19.7
30S 27W 20ABA 01 2564. 560 56.8 604 62.7 713
30S 27W 23ABB 01 QU,TO 2531. 321 12 16.5 44.0 427 414 420 444
30S 27W 27BBB 01 2518. 25.5 22.1 247 373
30S 27W 32DDD 01 2475. 315 26 11.8 9.1 7.5 7.0 7.1 7.7 8.1 9.2
30S 28W 17ABB 01 QU,TO 2697. 517 102 109.6 136.1 136.7 139.0 141.3 144.7 146.7 164.5
30S 28W 33AAA 01 2646. 466 85 116.5 119.2 120.3 1242 124.8
30S 29W 23CAD 01 QU,TO 2744. 544 134 141.3 176.3 179.3 181.9 178.0 180.0 181.2 184.3
30S 29W 28BBB 01 QU,TO 2758. 553 137 137.8 174.7 175.5 175.2 176.2 175.8 177.2 186.8
308 30W 06CCC 01 2824. 449 152 185.8 199.5 201.3 207.4
30S 30W 28ABB 01 QU,TO 2803. 508 150 1459 184.1 183.6 186.1 188.6 191.7 205.8
315 26W 30BBB 01 QU,TO 2516. 98 102.5 102.5 102.1 102.0 103.6 105.3
31S 27W 20AAA 02 QU,TO 2466. 326 15 30,6 30.0 27.1 27.1 28.1 293 37.8
315 28W 02CCC 01 2623, 123.5 1244 121.2 122.3 129.1
31S 28W 10BCB 01 QU,TO 2643. 463 114 112.2 133.1 134.2 134.7 139.4 136.9 138.5 146.3
31S 28W 26ABB 01 2496, 30.5 27.0 37.4
318 29W 02DBB 01 2720. 420 130 178.6 175.2 178.0 173.3
31S 29W 25AAA 02 QU,TO 2698. 438 145 156.5 178.9 177.7 177.5 178.3 181.2 182.8
318 29W 30AAA 01 QU TO 2741. 461 136 130.2 161.3 162.5 160.5 169.0 166.7 166.2 173.9
318 30W 16BBC 01 QU TO 2770. 505 136 1339 1779 1793 182.8 186.3 188.9 191.1 197.7
325 28W 04ADD 01 QU,TO 2546. 366 63 66.1 71.2 72,7 71.6 739 714 744 740
328 29W 05CC 01 QU,TO 2719, 464 139 137.3 163.1 164.0 163.2 168.2 167.7 168.6 169.7
325 29W 27AAB 02 QU,TO 2688. 555 143 147.0 146.9 148.5 149.8 149.5 149.4 151.8
325 30W 09CCC 01 QU,TO 2764. 504 155 156.7 191.8 191.1 192.4 192.9 1943 197.0 202.2
325 30W 28BBC 01 QU,TO 2759. 459 167 170.2 204.3 206.1 205.8 212.9 211.3 206.5 218.0
33S 28W 29BCB 01 TO 2371. 160 14 143 163 159 144 148 156 153 17.3
335 29W 36AAB 01 QU,TO 2463. 283 81 81.3 86.8 865 86.0 87.1 87.2 90.9 94,5
338 30W 21ACC 01 2725. 180.7 183.2 183.8 204.2
335 30W 35CBB 01 QU,TO 2684. 544 161 157.8 175.1 171.1 179.2 180.3 167.4
34S 28W 05BDA 01 2350. 25.8 24,7 252 264
34S 30W 22CBC 01 TOTO 2675. 675 191 196.4 196.2 197.1 197.7 198.3 198.5 199.7
35S 30W 10CDA 01 QA,QU,TO2393. 318 23 23.1 267 255 250 259 254 252 26.5
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TABLE 2. DERIVED HYDROLOGIC DATA, MEADE COUNTY

Depth to
Water in

Average Average

Water-  Water-  Water-  Annual Annual Percentage

Level Level Level Water-Level Water-Level Saturated Saturated  Change

Change Change Change Change Change Thickness Thickness Saturated

Geologic 1989  1940-89 1966-89 1988-89 1940-89 1966-89 in 1940  in 1989 Thickness
‘Well Number Unit (Feet) (Feet) (Feet) (Feet) (Feet/year) (Feet/year) (Feet) (Feet) 1940-89
30S 26W 04CBB 01 QU,TO 58.4 -47 =377 -8.6 -1.0 -1.6 404 357 -12
30S 26W 13ABB 01
30S 26W 32DDD 01 19.7 -4 -2.4 -1 372 368 -1
30S 27W 20ABA 01 71.3 -8.6
308 27W 23ABB 01 QU,TO
308 27W 27BBB 01 37.3 -12.6
30S 27W 32DDD 01 : 9.2 17 2.6 -1.1 .3 1 289 306 6
30S 28W 17ABB 01 QU,TO 164.5 -63 -54.9 -17.8 -1.3 -2.4 415 353 -15
30S 28W 33AAA 01 124.8 -40 -.6 -.8 381 341 -10
308 29W 23CAD 01 QU,TO 184.3 -50 -43.0 -3.1 -1.0 -1.9 410 360 -12
30S 29W 28BBB 01 QU,TO 186.8 -50 -49.0 -9.6 -1.0 2.1 416 366 -12
30S 30W 06CCC 01 207.4 -55 -1.1 297 242 -19
30S 30W 28ABB 01 QU,TO 205.8 -56 -59.9 -1.1 -2.6 358 302 -16
31S 26W 30BBB 01 QU,TO 105.3 -1 -1.7 -1
318 27W 20AAA 02 QU,TO 37.8 -23 8.5 -5 311 288 -7
318 28W 02CCC 01 129.1 -6.8
31S 28W 10BCB 01 QU,TO 146.3 -32 -34.1 -7.8 - -1.5 349 317 -9
31S 28W 26ABB 01 37.4
31S 29W 02DBB 01 173.3 -43 -9 290 247 -15
31S 29W 25AAA 02 QU,TO
315 29W 30AAA 01 QU,TO 173.9 -38 -43.7 -1.7 -.8 -1.9 325 287 -12
318 30W 16BBC 01 QU,TO 197.7 -62 -63.8 -6.6 -1.3 -2.8 369 307 -17
328 28W 04ADD 01 QU,TO 74.0 -11 -1.9 4 -2 -3 303 292 -4
328 29W 05CC 01 QU,TO 169.7 -31 2324 -1.1 -.6 -1.4 325 294 -10
325 29W 27AAB 02 QU,TO 151.8 -9 -2.4 -2 412 403 -2
328 30W 09CCC 01 QU,TO 202.2 -47 -45.5 -5.2 -1.0 -2.0 349 302 -13
328 30W 28BBC 01 QU,TO 218.0 -51 -47.8 -11.5 -1.0 -2.1 292 241 -17
33S 28W 29BCB 01 TO 17.3 -3 3.0 -2.0 -1 -1 146 143 -2
335 29W 36AAB 01 QU,TO 94.5 -14 -13.2 -3.6 -3 -.6 202 189 -6
338 30W 21ACC 01 204.2 -20.4 :
338 30W 35CBB 01 QU,TO
34S 28W 05BDA 01 26.4 -1.2
348 30W 22CBC 01 TOTO 199.7 -9 -1.2 -2 484 475 -2
355 30W 10CDA 01 QA,QU,TO 26.5 -4 3.4 -1.3 -1 -.1 295 292 -1
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Morton County

TABLE 1, WATER LEVELS BY YEAR, MORTON COUNTY

Depth  Depth  Depth  Depth Depth  Depth  Depth  Depth  Depth
Land Depth to to to to to- to to to to
Surface to Water  Water Water Water Water Water Water Water  Water
Geologic  Aliitude Bedrock 1940 1966 1983 1984 1985 1986 1987 1988 1989
Well Number Unit (Feet) (Feet)  (Feet)  (Feet) (Feet) (Fee) (Feet) (Feet) (Feet) (Feet) (Feet)
318 39W 18CCC 01 QU,TO 3246. 226 116 135.6 197.7 191.3 204.8 203.7 2144
318 39W 33BCC 01 QU,TO,KJ3253. 278 123 160.0 222.7 222.4 220.6 231.0 224.9 233.2 242.6
31S 40W 01DA 01 QU,TO 3236, 276 111 133.1 181.3 180.7 187.1 189.8 191.4 191.2
315 40W 29ABB 01 QU,TO 3331. 233 141 166.1 182.4 182.2 183.6 184.6 183.2 184.7
31S 41W 07CDD 01 KJ 3441. 135.8 135.5 135.3 135.6 135.9 135.9
31S 41W 31CBB 01 KJ 3441. 73.0 94.2 935 91.3 99.2 1009 949 96.1
31S 42W 29AAB 01 QU,TO,KJ3510. 74 93.1 100.7 102.7 102.0 101.1 100.3 101.0 99.1
318 43W 03CB 01 QU,TO,KJ3609. 61 65.7 64.8 65.2 64.0 64.3 64.5 654
31S 43W 14DDC 01 KU 3576. 67.7 69.0 69.3 682 69.8 70.8 70.2 71.6
328 40W 07BDC 01 3302. 52 106.8 109.3 110.5
325 40W 21ADB 01 QU,TO 3342, 183.8 191.0 193.7 193.6 199.9
328 41W 15CDC 01 QU,TO,KJ3360. 18.0 19.8 21.1 21.2 20.0 21.6 22.0 21.7
328 41W 35DCC 01 3420. 173.8 168.1 180.3 181.0
328 42W 14CCC 01 QU,TO,KJ3500. 90.6 124.7 128.6 122.0 127.0 127.8 124.1 129.7
328 42W 21BCC 01 QU,TO,KJ3526. 186 64 113.6 151.8 158.7 152.6 155.1 168.3
328 42W 26CDD 01 QU,TO,KJ 3485, 175 75 102.0 147.8 153.4 151.0 119.2 1214
325 43W 08CBD 01 3615. 45 89.3 95.1 94,5 933 97,7
328 43W 17DCC 01 TO 3626. 146 60 60.0 71.6 75.1 71.6 74.1 73.0 749
32S 43W 28BBC 01 3526. 62.0 63.2 64.5
33S 39W 04DBB 01 TO 3237. 357 87 97.1 97.5 97.8 97.8 101.7
338 39W 16ABB 01 QU,TO 3234, 344 82 70.0 76.7 78.7 75.0 763 77.2 177.5 86.7
338 40W 27CCC 01 QU,TO 3308, 323 98 80.0 81.7 91.7 84.2 827 813 81.5 822
33S 41W 03AAD 01 QU,TO,KT 3425, 445 113 117.2 145.0 147.3 139.6 144.5 140.9 146.6 148.0
338 41W 33DDD 01 QU 33717. 157 68 69.4 67.2 68.6 68.1 704 69.1 68.6 68.0
33S 42W 05DCC 01 3235. 66.9 70.1
338 42W 21BCB 01 QU,TO 3527. 167 87 85.0 99.2 1029 88.2 89.2 89.2 88.6 89.5
338 43W 08BDA 01 QU,TO,KT3643. 183 86 95.0 107.8 105.4 105.3 107.3 109.1
33S 43W 09DBA 01 3612, 87.5 88.9 904
34S 39W 06CCA 01 3310. 355 140 121.3 121.0 123.0 120.7 121.8
34S 40W 16ABB 01 3363, 388 163 144.8 145.1 1449 1447 1459
348 41W 26DCD 01 3360. 290 120 157.0 158.2 159.2 160.3 162.0
34S 41W 28CBA 01 3299. 118.6 119.7 120.1 121.1 121.2
348 42W 05BDC 01 QU,KT 3449, 69 31 384 39.1 409 393 39.6 39.7
345 42W 22CDB 01 QU,TO 3492. 112 92 794 79.2 79.4
34S 43W 07BDD 01 KJ 3655. 125 147.2 150.3 150.8 149.3 149.5 149.7 149.9
35S 39W 06CDD 01 3330. 510 175 210.1 211.5 212.8 212.2 2293
35S 40W 03BBB 02 3369. 178.5 178.7 179.9
358 41W 16CCD 01 3385. 80 217.2 215.6 216.5 2259
35S 42W 02DBB 01 3554, 168.2 169.0 169.5 170.1
355 43W 04AAC 01 3554, 179 76 79.7 81.1 83.0 78.4
35S 43W 13BDB 01 QU,TO 3615, 305 151 185.8 190.2 183.1 184.2 190.3 186.5 192.2
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TABLE 2. DERIVED HYDROLOGIC DATA, MORTON COUNTY

Average Average
Water-  Water-  Water-  Annual Annual Percentage
Depth to  Level Level Level Water-Level Water-Level Saturated  Saturated  Change
Water in  Change Change Change Change Change Thickness Thickness Saturated
Geologic 1989  1940-89 1966-89 1988-89 1940-89 1966-89 in 1940  in 1989 Thickness

Well Number Unit (Feet) (Feet) (Feet) (Feet) (Feet/year) (Feet/year) (Feet) (Feet) 1940-89
318 39W 18CCC 01 QU,TO 214.4 -98 -78.8 -10.7 -2.0 -3.4 110 12 -89
31S 39W 33BCC 01 QU,TO,KJ 242.6 -120 -82.6 -9.4 2.4 -3.6 155 35 =77
31S 40W 01DA 01 QU,TO
318 40W 29ABB 01 QU,TO 184.7 -44 -18.6 -1.5 -.9 -.8 92 48 -48
318 41W 07CDD 01 KIJ 135.9
31S 41W 31CBB 01 KJ 96.1 -23.1 -1.2 -1.0
318 42W 29AAB 01 QU,TOKJ 99.1 -25 -6.0 1.9 -5 -3
318 43W 03CB 01 QU,TOKJ 65.4 -4 .3 -.9 -1
31S 43W 14DDC 01 KU 71.6 -3.9 -1.4 -2
328 40W 07BDC 01 110.5 -59 -1.2 -1.2
328 40W 21ADB 01 QU,TO 199.9 -68 -43.9 -6.3 -1.4 -1.9 105 37 -65
328 41W 15CDC 01 QU,TOKJY 21.7 -3.7 .3 -2
325 41W 35DCC 01 181.0 -7
328 42W 14CCC 01 QU,TOKJ 129.7 -39.1 -5.6 -1.7
328 42W 21BCC 01 QU,TOKT 168.3 -104 -54.7  -13.2 -2.1 2.4 122 18 -85
328 42W 26CDD 01 QU,TOKT 121.4 -46 -19.4 2.2 -9 -.8 100 54 -46
325 43W 08CBD 01 97.7 -53 -4.4 -1.1
328 43W 17DCC 01 TO 74.9 -15 -14.9 -1.9 -3 -.6 86 71 -17
328 43W 28BBC 01
33S 39W 04DBB 01 TO 101.7 -15 -3.9 -3 270 255 -6
338 39W 16ABB 01 QU,TO 86.7 -5 -16.7 -9.2 -1 - 262 257 -2
33S 40W 27CCC 01 QU,TO 82.2 16 2.2 -7 ) -1 225 241 7
33S 41W 03AAD 01 QU,TOKJ 148.0 -35 -30.8 -1.4 i -1.3 332 297 -11
33S 41W 33DDD 01 QU 68.0 0 1.4 .6 .1 89 89 0
338 42W 05DCC 01
33S 42W 21BCB 01 QU,TO 89.5 -3 -4.5 -9 -1 -2 80 78 -3
33S 43W 08BDA 01 QU,TO,KJ 109.1 -23 -14.1 -1.8 -5 -6 97 74 -24
33S 43W 09DBA 01 90.4 -1.5
345 39W 06CCA 01 121.8 18 -1.1 .4 215 233 8
34S 40W 16ABB 01 145.9 17 -1.2 3 225 242 8
34S 41W 26DCD 01 162.0 -42 -1.7 -9 170 128 -25
345 41W 28CBA 01 121.2 -1
348 42W 05BDC 01 QUKJ 39.7 -9 -1.3 -2 -1 38 29 -24
348 42W 22CDB 01 QU,TO 79.4 13 ) 20 33 65
345 43W 07BDD 01 KJ 149.9 -25 -2.7 -2 -5 -1
358 39W 06CDD 01 229.3 -54 -17.1 -1.1 335 281 -16
35S 40W 03BBB 02 179.9 -1.2
355 41W 16CCD 01 225.9 -146 -9.4 -3.0
35S 42W 02DBB 01
35S 43W 04AAC 01
35S 43W 13BDB 01 QU,TO 192.2 -41 -5.7 -8 154 113 =27
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Ness County

TABLE 1. WATER LEVELS BY YEAR, NESS COUNTY

Depth  Depth  Depth  Depth  Depth  Depth Depth

Land to to to to to to to
Surface Water  Water Water Water Water  Water Water
Geologic  Altitude 1950 1966 1983 1984 1985 1986 1989
Well Number Unit (Feet) (Feet)  (Feet)  (Feet)  (Feet) (Feet)  (Feet) (Feet)
16S 24W 15ABB 01 TO 29.7 29.8 30.1 29.8 29.7
18S 21W 25AAB 01 QA 2085. 28.7 30.0 29.9 29.5 28.7
18S 21W 31CAA 01 QU 2122, 31.6 323 324 322 30.1
18S 24W 36ADB 01 QA 2235, 34. 343 344 339 32.2
18S 25W 33BBC 01 QA  2402. 28. 29.2 295 295 27.5
18S 26W 06BAB 02 QATO 2570, 7. 7.2 7.3 7.9
198 23W 01CCB 01 2214, 87. 88.5 89.9 875 87.8
198 23W 08CBB 01 2220. 21. 21.8 219 225 20.5
20S 22W 20CCC 01 2189. 43. 44.0 463 57.5 46.8
208 22W 35BCC 01 QA  2168. 42, 43.6 44,5 448 45.4
20S 23W 32CDA 01 2233, 36.6 37.0 372 35.9
20S 26W 07BDC 01 QA 2538, 24.3 24, 23.1 233 24 .4

68

3-52-



TABLE 2. DERIVED HYDROLOGIC DATA, NESS COUNTY

Average Average
Water-  Water-  Water-  Annual Annual Percentage
Depth to  Level Level Level Water-Level Water-Level Saturated  Saturated  Change
Water in  Change Change Change Change Change Thickness Thickness Saturated
Geologic 1989  1950-89 1966-89 1988-89 1950-89 1966-89 in 1950 in 1989 Thickness

Well Number Unit (Feet) (Feet) (Feet) (Feet) (Feet/year) (Feet/year) (Feet) (Feet) 1950-89
16S 24W 15ABB 01 TO 29.7 -3
18S 21W 25AAB 01 QA 28.7 -1.8
18S 21W 31CAA 01 QU 30.1 .4
18S 24W 36ADB 01 QA 32.2 -1
18S 25W 33BBC 01 QA 27.5 -3
185 26W 06BAB 02 QA,TO 7.9 -9
198 23W 01CCB 01 87.8 -9
198 23W 08CBB 01 20.5 -1.9
208 22W 20CCC 01 46.8 9.2
20S 22W 35BCC 01 QA 45.4 -1.8
20S 23W 32CDA 01 35.9 9
208 26W 07BDC 01 QA 24.4 -4.7
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Norton County

TABLE 1. WATER LEVELS BY YEAR, NORTON COUNTY

Depth  Depth  Depth  Depth Depth  Depth  Depth  Depth  Depth

Land Depth to to to to to to to to to
Surface to Water  Water Water Water Water Water Water Water Water
Geologic  Altitude Bedrock 1950 1966 1983 1984 1985 1986 1987 1988 1989
Well Number Unit (Feet) (Feet)  (Feet) (Feet) (Feet) (Feet) (Feet) (Feet) (Feet) (Feet) (Feet)
01S 21W 17AAA 01 2290. 853 84,9 83.6 836
01S 23W 15AAA 01 2340. 332 32,7 323 321
01S 24W 13BCB 01 2425, 116.3 116.1 115.7 115.3
01S 25W 25BBB 01 2405. 42,8 43.8 43,6 432
02S 21W 33CCC 01 94.2 942 93,7 935
02S 23W 22AAA 01 2378. 75.6 753 749 715.1
0285 25W 14AAA 01 142.4 141.8 141.9 141.5
04S 23W 03DDD 01 90.4 90.3 89.8 895
04S 23W 26CCC 01 46.1 46.1 45.8 45.7
04S 25W 13CCC 01 120.1 119.8 119.2 118.6
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TABLE 2. DERIVED HYDROLOGIC DATA, NORTON COUNTY

Average Average
Water-  Water-  Water-  Annual Annual Percentage
Depth to  Level Level Level Water-Level Water-Level Saturated  Saturated  Change
Water in Change Change Change Change Change Thickness Thickness Saturated
Geologic 1989  1950-89 1966-89 1988-89 1950-89 1966-89 in 1950  in 1989 Thickness

Well Number Unit (Feet) (Feet) (Feet) (Feet) (Feet/year) (Feetfyear) (Feet) (Feet) 1950-89
01S 21W 17AAA 01 83.6 .0
01S 23W 15AAA 01 32.1 .2
01S 24W 13BCB 01 115.3 .4
01S 25W 25BBB 01 43.2 4
028 21W 33CCC 01 93.5 .2
02S 23W 22AAA 01 75.1 -2
02S 25W 14AAA 01 141.5 4
04S 23W 03DDD 01 89.5 3
04S 23W 26CCC 01 45.7 .1
04S 25W 13CCC 01 118.6 .6
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Osborne County

TABLE 1. WATER LEVELS BY YEAR, OSBORNE COUNTY

Depth  Depth  Depth  Depth  Depth  Depth Depth  Depth  Depth

Land Depth to to to to to to to to to
Surface to Water  Water Water  Water Water Water Water Water Water
Geologic  Altitude Bedrock 1950 1966 1983 1984 1985 1986 1987 1988 1989
Well Number Unit (Feet) (Feet) (Feet) (Feet) (Feet) (Feet) (Feet) (Feet) (Feet) (Feet) (Feet)
06S 12W 23CDC 01 1505. 23.0 26.2 257 253 253 245 219 236
078 15W 10CCC 01 1648. 172 175 17.4 17.6 17.6 17.4 16.5

TABLE 2. DERIVED HYDROLOGIC DATA, OSBORNE COUNTY

Average Average
Water-  Water-  Water-  Annual Annual Percentage
Depth to  Level Level Level Water-Level Water-Level Saturated Saturated  Change
Water in  Change Change Change Change Change Thickness Thickness Saturated
Geologic 1989  1950-89 1966-89 1988-89 1950-89 1966-89 in 1950  in 1989 Thickness
Well Number Unit (Feet) (Feet) (Feet) (Feet) (Feet/year) (Feet/year) (Feet) (Feet) 1950-89

06S 12W 23CDC 01 23.6 -5 -1.6
078 15W 10CCC 01
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TABLE 1. WATER LEVELS BY YEAR, PAWNEE COUNTY

Pawnee County

Depth  Depth  Depth  Depth  Depth Depth Depth
Land Depth to to to to to to to
Surface to Water  Water Water  Water  Water Water Water
Geologic  Altitude Bedrock 1944 1974 1983 1984 1985 1987 1989
Well Number Unit (Feet) (Feet)  (Feet)  (Feet) (Feet) (Feet) (Feet) (Feet) (Feet)
21S 15W 11CBB 01 QA 1932. 3 4.9 9.7 10.1 9.8 10.2 101
215 15W 31BAD 01 QU 1972. 8 103 17.8 17.7 18.8 18.0
218 16W 14ADC 01 1970. 5 16.6 16.1 16.3
21S 18W 32DAA 01 QA  2056. 19 16.5 29.4 30.6 32.6 32.3 31.7
218 19W 27CCC 01 2076. 23 42.2 38.9 438 44.6 45.6
218 19W 30BCC 01 2087. 29 33.3 44,7 455 46.5 47.8 48.8
218 20W 29BBB 01 2104, 24 348 44.8 451 472 46.3 47.4
228 15W 03AAA 01 QU 1970. 207 18 15.5 263 27.1 283 29.4 29.9
22S 15W 03AAA 02 QU 1970. 207 18.7 283 29.2 304 30.8 31.9
225 15W 09CCA 01 QU 1989. 34.1
225 15W 13DCA 01 QU 1976. 171 29 17.5 34.6 359 37.7 377 37.2
228 15W 20CDC 01 QU  2004. 179 26 15.6 29.0 29.7 318 32,2 31.9
225 15W 33DDD 01 2003. 128 28 34.4 33.3 32.8 354
22S 16W 03CBC 02 QA  1996. 8 9.4 14.7 147 154 14.0 13.6 15.4
225 16W 06BBA 01 QA 2010. 8 146 17.7 18.2 183 17.7 16.9 19.0
225 16W 23AAA 01 QU 2011, 106 24 21.8 344 350 359 36.7 36.2 38.1
228 16W 32CDD 01 2047. 31.4 30.5 29.4 325
228 17W 05BBC 02 2036. 15 24.2 24.8 26.7 253 21.6 26.8
225 17W 18AAD 01 QU  2047. 27 37.0 37.8 39.6 36.4 38.1
228 17W 24CBC 01 QA  2034. 12 5.6 11.7 10.3 10.6 10.7
225 17W 27BAB 01 7.7
228 19W 07AAA 01 2102. 64.6 66.3 64.1 61.6 67.2
22S 19W 10BBA 01 2087. 54.5 54.6 56.1 55.7 58.1
23S 15W 12DDB 01 1974. 145 28.8 32.4
23S 15W 18DDB 01 QU  203s. 133 8 20.7 337 36.3 36.0
23S 16W 16BAB 01 QU 2048. 123 13 8.1 19.6 19.2 205 19.0
23S 15W 21DCC 01 2030. 34.1
23S 16W 11CDC 01 QU  2038. 25.9
235 16W 35CCD 02 : 26.5 27.0 293 28.6 30.3
23S 17W 10CDB 01 QU  2091. 91 29 25.4 363 36.7 38.0 37.7
238 17W 25ADC 01 QU  2076. 126 11 12.7 219 217 25.8 24.4
23S 17W 33CCA 01 QU  2109. 119 22 16.4 27.2 27.6 285 28.3 6.7 294
23S 18W 28DAD 01 QU  2102. 51 5 6.3 8.8 9.3 8.8 8.3 8.4 9.4
23S 18W 36DAC 01 QU  211e. 96 21 8.2 25.0 249 259 24.4 1.1 242
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TABLE 2. DERIVED HYDROLOGIC DATA, PAWNEE COUNTY

Average Average
Water-  Water-  Water-  Annual Annual Percentage
Depth to  Level Level Level Water-Level Water-Level Saturated  Saturated  Change
Water in  Change Change Change Change Change Thickness Thickness Saturated
Geologic 1989  1944-89 1974-89 1988-89 1944-89 1974-89  in 1944  in 1989 Thickness
Well Number Unit (Feet) (Feet) (Feet) (Feet) (Feet/year) (Feet/year) (Feet) (Feet) 1944-89
215 15W 11CBB 01 QA 10.1 -7 -5.2 -1.2 -2 -3
215 15W 31BAD 01 QU
215 16W 14ADC 01 16.3 -11 -2.5 -2
215 18W 32DAA 01 QA 31.7 -13 -15.2 -3.3 -3 -1.0
218 19W 27CCC 01 45.6 -23 -2.7 -5
218 19W 30BCC 01 48.8 -20 -15.5 -2.4 -4 -1.0
21S 20W 29BBB 01 47.4 -23 -12.6 -1 -.5 -.8
225 15W 03AAA 01 QU 29.9 -12 -14.4 -1.2 -3 -1.0 189 177 -6
225 15W 03AAA 02 QU 31.9 -13.2 -1.8 -9 175
225 15W 09CCA 01 QU 34.1
225 15W 13DCA 01 QU
22S 15W 20CDC 01 QU
228 15W 33DDD 01 35.4 -7 -2.6 -2 100 93 -7
228 16W 03CBC 02 QA 15.4 -7 -6.0 -1.8 -2 -4
225 16W 06BBA 01 QA 19.0 -11 -4.4 2.1 -2 -3
225 16W 23AAA 01 QU 38.1 -14 -16.3 -1.9 -3 -1.1 82 68 -17
228 16W 32CDD 01 32.5 -3.1
228 17W 05BBC 02 26.8 -12 -5.2 -3
228 17W 18AAD 01 QU 38.1 -11 -4.6 -2
22S 17W 24CBC 01 QA 10.7 1 -5.1 -1.4 -3
22S 17W 27BAB 01 7.7
225 19W 07AAA 01 67.2 -9.2
225 19W 10BBA 01 58.1 -5.2
23S 15W 12DDB 01 32.4 -2.8 113
23S 15W 18DDB 01 QU
23S 16W 16BAB 01 QU
23S 15W 21DCC 01 34.1
23S 16W 11CDC 01 QU 25.9
23S 16W 35CCD 02 30.3 -3.6
23S 17W 10CDB 01 QU 37.7 -9 -12.3 -1.6 -2 -8 62 53 -15
23S 17W 25ADC 01 QU 24.4 -13 -11.7 -3 -.8 115 102 -11
23S 17W 33CCA 01 QU 29.4 -7 -13.0 -2.7 -2 -9 97 90 -7
23S 18W 28DAD 01 QU 9.4 -4 -3.1 -1.0 -1 -2 46 42 -9
23S 18W 36DAC 01 QU 24.2 -3 -16.0 -3.1 -1 -1.1 75 72 -4
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Pottawatomie County

TABLE 1. WATER LEVELS BY YEAR, POTTAWATOMIE COUNTY

Depth  Depth  Depth  Depth  Depth  Depth Depth  Depth  Depth
Land Depth to to to to to to to to to
Surface to Water  Water Water  Water Water  Water Water  Water  Water
Geologic  Alitude Bedrock 1950 1966 1983 1984 1985 1986 1987 1988 1989

Well Number Unit (Feet) (Feet)  (Feet)  (Fee) (Feer)  (Feet) (Feet) (Feet) (Feet)  (Feet)  (Feel)
09S 11E 31DCC 01 962. 15.3 15.3 14.7 151 15.1 145 157 17.6
09S 11E 32ADC 01 968. 23.5 21.6 21.8 202 19.1 219 25.1
09S 11E 35DDD 01 956. 17.9 19.0 17.4 16.8 148 14.1 149 204
10S O8E 14CBA 01 1009. 22.0 21.8 223 225 224
10S 10E 10DBC 01 973. 20.6 18.5 19.8 189 193 18.7 20.6 224
10S 11E 03BCA 01 963. 18.3 20.0- 192 182 18.1 20.9 25.9
10S 11E 04ACB 01 968. 26.5 26.2 254 263 24.1 27.2 314

TABLE 2. DERIVED HYDROLOGIC DATA, POTTAWATOMIE COUNTY

Average Average
Water-  Water-  Water-  Annual Annual Percentage
Depth to  Level Level Level Water-Level Water-Level Saturated — Saturated  Change
Water in Change  Change  Change  Change Change  Thickness Thickness Saturated
Geologic 1989  1950-89 1966-89 1988-89 1950-89 1966-89 in 1950  in 1989 Thickness

Well Number Unit (Feet) (Feet) (Feet) (Feet) (Feet/year) (Feet/year)  (Feet) (Feet) 1950-89

09S 11E 31DCC 01 17.6 -2.3 -1.9 -1

09S 11E 32ADC 01 . 25.1 3.2

09S 11E 35DDD 01 20.4 -2.5 -5.4 -1

10S 08E 14CBA 01

10S 10E 10DBC 01 22.4 -1.9 -1.9 -1

10S 11E 03BCA 01 25.9 -5.0

10S 11E 04ACB 01 31.4 -4.2
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Pratt County

TABLE 1. WATER LEVELS BY YEAR, PRATT COUNTY

Depth Depth  Depth  Depth Depth Depth Depth  Depth Depth
Land Depth to to to to to to to to to
Surface to Water  Water Water  Water Water  Water Water Water Water
Geologic  Altitude Bedrock 1944 1974 1983 1984 1985 1986 1987 1988 1989
Well Number Unit (Feet) (Fee) (Feet) (Feet) (Feet) (Feet) (Feet) (Feet) (Feet) (Feet) (Feet)
26S 11W 01DDB 01 QU 1801. 171 23 23.5 247 253 242 231 229 21.1 23.8
268 11W 27AAC 01 QU 1808. 143 23 23.1 249 243 232 21.7 21.9 19.7 23.2
265 11W 29BCB 01 QU 1830. 183 19 16.0 17.0 16.6 154 13.2 13.2 11.5 14.4
265 12W 02DBD 01 QU 1868. 192 27 274 287 284 27.8 255 245 21.2
2658 12W 17CCA 01 QU 1906. 196 37 341 37.1 36.6 35.0 32.0 31.3 283 31.6
26S 12W 34CDC 01 QU 1884, 207 46 432 46,5 452 432 41.0 41.7 395 423
26S 12W 34CDC 02 QU 1884, 207 46 41.0 448 439 419 40.0 40.7 34.2 41.5
26S 13W 16DAA 01 QU 1929, 174 20 156 259 25.1 249 213 206 173 21.5
268 13W 19BBD 01 QU 1953, 193 18 144 265 269 273 240 23,7 19.1 23.0
26S 13W 34BCB 01 QU 1950. 230 44 467 52.5 53.0 52.8 499 49.2 46.3 48.2
26S 14W 17DCB 01 QU  2010. 213 10 16.5 28.2 27.8 304 27.1 267 220 273
26S 15W 01AAB 01 22.5 18.8 23.0
26S 15W 17BBC 01 2050. 21.7
26S 15W 18DAB 01 QU  2050. 250 11 4.8 171 17.3 185 17.7 17.6
27S 11W 12CBC 01 QU 1783. 99 51 463 46.7 44.8 453 44,3 453 41.3 436
278 11W 31DAA 01 QA 1726. 126 8 2.7 5.7 5.6 4.7 4.9 4.3 5.7
27S 12W 12DAA 01 56.6 55.8 55.1 542 542 50.5 53.4
278 12W 33CBA 01 QU 1771. 152 3 1.2 3.0 3.1 2.8 2.4 2.4 2.4 3.4
278 13W 13DDC 01 QU 1897. 145 72 57.0 65.1 58.5 58.5 57.1 569 554 57.0
27S 14W 03DAC 01 QU 1995. 220 35 45.1 45.8 46.4 43.8 44.0 39.8 43.5
278 14W 12DDD 01 QU 1983. 252 53 57.7 63.6 63.3 63.7 623 61.6 60.0 60.5
27S 14W 21CAB 01 QU 1998. 203 39 342 43.1 439 434 43,0 41.0 434
278 15W 02ABC 01 QU  2036. 26 31.9 32,0 339 30.5 304 29.7 320
278 15W 05CDB 01 2070. 259 294
278 15W 32CCA 01 QU 2068, 193 48 459 51.6 543 537 565 526 51.0 52.4
278 15W 36ADD 01 QU  2050. 245 75 73771 75.0 757 77.1 763 757 73.6 75.5
288 11W 12ACC 01 QU 1755. 155 36 32,1 349 358 352 324 336 324 346
285 11W 20CAC 01 1840. 215 70 69.9 1703 704 67.7 67.7 659 67.5
285 12W 21BAD 01 QU 1882. 207 83 81.8 83.1 82.5 827 81.7 81.3 85.1 80.7
288 12W 34CCC 01 1902. 100.6
285 13W 02DDC 01 QU 1827. 179 9 8.1 13.0 12.8 142 146 13.1 12.6 144
285 13W 17AAA 01 QU 1938. 189 72 72.0 79.7 71.0 713 692 756 69.6 69.7
285 13W 26DCB 01 Qu 1916. 191 89 91.0 91.7 93.7 99.6 903 92.6 89.2 89.4
288 14W 14CCC 01 QU 1984, 194 80 76.9 783 782 783 77.0 77.1 756 773
288 15W 23CCD 01 QU  2071. 271 109 108.0 114.6 107.3 107.7 107.2 108.5 107.7 108.8
295 11W 06AAA 01 1828. 173 50 45.6 42,2 422 40.3 42.0
29S 11W 09ADD 01 QU 1830. 170 55 48.9 54.6 544 541 50.7 51.5 49.7 52.6
295 11W 29AAD 01 QU 1849. 199 63 574 623 62.0 61.7 579 58.7 57.6 59.2
295 12W 20CCD 01 QU 1907. 232 95 98.4 116.9 1094 99.9 97.5 97.1 96.0 98.0
29S 13W 12ABB 01 1906. 196 76 71.1 704 69.9 68.9 69.3
29S 13W 31CAA 01 QU 1893. 154 31 30,6 32.0 32.0 319 30.8 30.2 29.5 304
295 14W 12ABB 01 1988. 233 108 100.8 99.6 99.0 98.6 98.5
295 14W 17DBD 01 2012, 222 102 98.3 98.0 985 975 97.0 96.5 96.6
29S8 15W 02CCA 01 QU  2035. 215 78 85.2 90.6 92.4 935 934 93.3 93.1
29S 15W 18ADA 01 QU  2050. 175 78 86.0 94.4 91.9 982 91.8 909 89.7 84.9
295 15W 25AAB 02 117 338 334 32,7 336
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TABLE 2. DERIVED HYDROLOGIC DATA, PRATT COUNTY

Average Average
Water-  Water-  Water-  Annual Annual Percentage
Depth 1o Level Level Level Water-Level Water-Level Saturated  Saturated  Change
Water in Change Change Change Change Change Thickness Thickness Saturated
Geologic 1989  1944-89 1974-89 1988-89 1944-89 1974-89  in 1944  in 1989 Thickness

Well Number Unit (Feet) (Feet) (Feet) (Feet) (Feet/year) (Feet/year) (Feet) (Feet) 1944-89
26S 11W 01DDB 01 QU 23.8 -1 -3 -2.7 148 147 -1
26S 11W 27AAC 01 QU 23.2 0 -1 -3.5 120 120 0
26S 11W 29BCB 01 QU 14.4 5 1.6 -2.9 1 1 164 169 3
26S 12W 02DBD 01 QU
26S 12W 17CCA 01 QU 31.6 5 2.5 -3.3 1 .2 159 164 3
26S 12W 34CDC 01 QU 42.3 4 9 -2.8 .1 .1 161 165 2
26S 12W 34CDC 02 QU 41.5 5 -5 -7.3 1 161 166 3
26S 13W 16DAA 01 QU 21.5 -2 -5.9 -4.2 -4 154 153 -1
26S 13W 19BBD 01 QU 23.0 -5 -8.6 -3.9 -1 -.6 175 170 -3
265 13W 34BCB 01 QU 48.2 -4 -1.5 -1.9 -1 -1 186 182 -2
26S 14W 17DCB 01 QU 27.3 -17 -10.8 -5.3 -4 -7 203 186 -8
26S 15W 01AAB 01 23.0 -4.2
26S 15W 17BBC 01 21.7
26S 15W 18DAB 01 QU
278 11W 12CBC 01 QU 43.6 7 2.7 -2.3 2 .2 48 55 15
27S 11W 31DAA 01 QA 5.7 2 -3.0 -1.4 -2 118 120 2
27S 12W 12DAA 01 53.4 -2.9
27S 12W 33CBA 01 QU 3.4 0 -2.2 -1.0 -1 149 149 0
27S 13W 13DDC 01 QU 57.0 15 .0 -1.6 .3 73 88 21
275 14W 03DAC 01 QU 43.5 -9 -3.7 -2 185 177 -4
27S 14W 12DDD 01 QU 60.5 -8 -2.8 -5 -2 -2 199 192 -4
27S 14W 21CAB 01 QU 43 .4 -4 -9.2 -2.4 -1 -.6 164 160 -2
27S 15W 02ABC 01 (0,8) 32.0 -6 -2.3 -1
27S 15W 05CDB 01 29.4 -3.5
27S 15W 32CCA 01 QU 52.4 -4 -6.5 -1.4 -1 -4 145 141 -3
278 15W 36ADD 01 QU 75.5 -1 -1.8 -1.9 -.1 170 170 0
28S 11W 12ACC 01 QU 34.6 1 -2.5 -2.2 -2 119 120 1
28S 11W 20CAC 01 67.5 3 -1.6 .1 145 148 2
28S 12W 21BAD 01 QU 80.7 2 1.1 4.4 .1 124 126 2
28S 12W 34CCC 01 100.6
28S 13w 02DDC 01 QU 14.4 -5 -6.3 -1.8 -1 -4 170 165 -3
28S 13W 17AAA 01 QU 69.7 2 2.3 -1 2 117 119 2
28S 13W 26DCB 01 QU 89.4 0 1.6 -2 1 102 102 0
28S 14W 14CCC 01 QU 77.3 3 -4 -1.7 1 114 117 3
28S 15W 23CCD 01 QU 108.8 0 -.8 -1.1 -1 162 162 0
29S 11W 06AAA 01 42.0 8 -1.7 .2 123 131 7
29S 11W 09ADD 01 QU 52.6 2 -3.7 -2.9 -2 115 117 2
29S 11W 29AAD 01 QU 59.2 4 -1.8 -1.6 1 -1 136 140 3
29§ 12W 20CCD 01 QU 98.0 -3 4 -2.0 -1 137 134 -2
29S 13W 12ABB 01 69.3 7 -4 2 120 127 6
29S 13W 31CAA 01 QU 30.4 1 .2 -9 123 124 1
29S 14W 12ABB 01 98.5 10 .1 .2 125 135 8
29S 14W 17DBD 01 96.6 5 -1 .1 120 125 4
295 15W 02CCA 01 QU 93.1 -15 -7.9 -3 -5 137 122 -11
29S 15W 18ADA 01 QU 84.9 -7 1.1 4.8 -2 1 97 90 -7
29S 15W 25AAB 02 33.6 -9 83
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Rawlins County

TABLE 1. WATER LEVELS BY YEAR, RAWLINS COUNTY

Depth  Depth  Depth Depth  Depth  Depth  Depth  Depth  Depth
Land Depth to to to to to to to to to
Surface to Water  Water Water  Water Water  Water Water  Water  Water
Geologic  Altitude Bedrock 1950 1966 1983 1984 1985 1986 1987 1988 1989
Well Number Unit (Feet) (Feet)  (Feet)  (Feet)  (Feet)  (Feet) (Feet) (Feet) (Feet) (Feet) (Feet)
01S 33w 29CCC 01 TO 2992, 144 115 115.6 113.8 113.5 113.5 113.3 112.8 112.8 115.1
02S 31W 03CAD 01 QA 2665, 42 15 147 159 16.5 16.8 16.4 177 17.7 18.6
02S 32W 20DCD 01 QA 2735, 32 5 83 11.0 11.6 10.7 10.6 12,2 12.1 12.8
02S 33W 26DCC 01 QA  2798. 46 13 19.8 223 22.8 23.0 223 234 236 24.2
025 35W 13ABB 01 TO 3178. 208 174 170.3 169.4 168.9 168.6 168.5
02S 35W 34CAA 01 QATO 3064, 112 29 29.6 30.7 30.8 30.8 30.1 311
02S 36W 13DDD 01 TO 3286. 260 186 190.1 189.1 190.3 189.4 188.9 187.8 188.3
028 36W 15CDD 01 TO 3334, 290 204 203.8 203.0 202.6 198.6 202.3
025 36W 36BAA 01 TO 3263. 280 160 169.8 174.6 174.5 174.6 174.6 174.6 174.6 174.4
03S 31W 07CBD 01 TO 2960. 200 142 146.3 146.1 146.6 145.8 145.1 144.5
03S 31W 23BBB 01 TO 2849. 119 73 73.1 737 73.2 733 734
038 33W 03DCC 01 QA 2823, 62 22 20.6 25.0 26.1 25.7 250 26.6 25.8 26.9
03S 33W 08CDC 01 QA  2855. 52 20 16.1 19.1 209 20.2 19.1 21.5 21.7 22.5
03S 34W 03ABB 01 QA  2882. 40 12 13.8 12,2 13.8 144 138 14.8 14.2 16.6
03S 34W 26BAC 01 QA 2900. 40 7 8.4 89 11.1 102 15.0 10.6 143
03S 35W 24CBB 01 QA 3001, 50 21 247 25.5 265 268 27.1 274 269 27.5
03S 36W 14CBB 01 TO 3332, 309 188 191.2 200.8 200.2 200.8 200.3 201.1 201.9 212.9
03S 36W 17CCC 01 TO 3375. 300 196 195.3 208.0 207.1 206.8 209.2 210.2 211.3 219.2
03S 36W 21DBC 01 TO 3345. 199.3 198.8
04S 31W 16ABD 01 QA 2761, 50 7 7.9 9.5 10.9 7.1 107 11,5 107 112
04S 31W 25DDD 01 QA 2755, 32 15 14.6 17.6 163 16.6 16.1
048 33W 10ABC 01 3086. 146.7 143.5 143.9 143.3 144.1
04S 33W 18DDA 01 TO 3068. 153 88 87.6 87.0 86.5 86.2 86.5 858 855 874
04S 33W 28DCA 01 TO 3125, 237 152 151.2 151.0 150.6 150.2 151.3 149.3 149.0
04S 34W 33CBC 01 TO 3160. 210 115 117.2 118.8 116.7 118.9 1184 120.8 118.8 126.8
04S 35W 06DCD 01 TO 3252. 260 157 157.8 163.3 161.9 164.2
04S 35W 13DAD 01 QA  3002. 51 13 15.0 15.8 15.8 16.1 16.1 15.2 157
048 35W 29DDD 01 TO 3219. 224 150 150.1 150.6 150.9 150.6 149.8 149.7 148.4 149.6
04S 36W 23CBB 01 TO 3351. 216.1 215.2 215.9 215.2 215.5
04S 36W 23DCA 01 3339, 212.7 2119 212.6 212.6 212.1
058 31W 10DDA 01 TO 2820. 70 30 40.1 42,1 42,7 429 42,6 41.5 41.7 44.0
0SS 31W 20CCA 01 TO 2865. 68 22 297 355 356 362 330 332 31.5
058 32W 14CDD 01 TO 3020. 180 130 130.8 131.4 130.3 131.2 133.6 130.2 130.0 129.8
05S 33W 29BDA 01 TO 3042. 115 12 17.0 17.1 17,5 17.2 179 19.0 189 193
05S 34W 01BBB 01 TO 3137. 237 116 114.3 115.8 113.5 115.5 114.6 114.1 113.8 113.8
058 34W 28ADC 01 TO 3207. 247 127 134.1 134.6 134.9 133.8 133.5 132.8 132.9 142.9
058 35W 10CDD 01 TO 3267. 277 167 165.8 167.0 167.5 167.3 166.9 167.1 167.0
05S 35W 30CBC 01 3336. 170.5 171.2 170.2 1703 171.2
058 36W 21BCD 01 QATO 3220. 155 17 15.5 13.7 18.0 19.0 19.3
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TABLE 2. DERIVED HYDROLOGIC DATA, RAWLINS COUNTY

Average Average
Water-  Water-  Water-  Annual Annual Percentage
Depth to  Level Level Level Water-Level Water-Level Saturated  Saturated  Change
Water in  Change Change Change Change Change Thickness Thickness Saturated
Geologic 1989  1950-89 1966-89 1988-89 1950-89 1966-89 in 1950  in 1989 Thickness

Well Number Unit (Feet) (Feet) (Feet) (Feet) (Feet/year) (Feet/year) (Feet) (Feet) 1950-89
01S 33W 29CCC 01 TO 115.1 0 .5 -2.3 29 29 0
02S 31W 03CAD 01 QA 18.6 -4 -3.9 -9 -1 -2 27 23 -15
02S 32W 20DCD 01 QA 12.8 -8 -4.5 -7 -2 -2 27 19 -30
02S 33W 26DCC 01 QA 24.2 -11 -4.4 -.6 -3 -2 33 22 233
02S 35W 13ABB 01 TO 168.5 6 1.8 .2 .1 34 40 18
02S 35W 34CAA 01 QATO 31.1 -2 -1.5 -1.0 -1 -1 83 81 -2
02S 36W 13DDD 01 TO

028 36W 15CDD 01 TO
02S 36W 36BAA 01 TO 174.4 -14 -4.6 .2 -4 -2 120 106 -12
03S 31W 07CBD 01 TO

03S 31W 23BBB 01 TO

03S 33W 03DCC 01 QA 26.9 -5 -6.3 -1.1 -1 -3 40 35 -13
03S 33W 08CDC 01 QA 22.5 -3 -6.4 -.8 -1 -3 32 30 -6
038 34W 03ABB 01 QA 16.6 -5 -2.8 -2.4 -1 -1 28 23 -18
03S 34W 26BAC 01 QA 14.3 -1 -5.9 -3.7 -2 -3 33 26 -21
03S 35W 24CBB 01 QA 27.5 -7 -2.8 -.6 -2 -.1 29 23 -21
03S 36W 14CBB 01 TO 212.9 -25 -21.7  -11.0 -.6 -.9 121 96 -21
03S 36W 17CCC 01 TO 219.2 -23 -23.9 -71.9 -.6 -1.0 104 81 -22
03S 36W 21DBC 01 TO 198.8 .5

04S 31W 16ABD 01 QA 11.2 -4 -3.3 -5 -1 -1 43 39 -9
04S 31W 25DDD 01 QA

04S 33W 10ABC 01 144.1 -.8

04S 33W 18DDA 01 TO 87.4 1 2 -1.9 65 66 2
048 33W 28DCA 01 TO

04S 34W 33CBC 01 TO 126.8 -12 -9.6 -8.0 -3 -4 95 83 -13
04S 35W 06DCD 01 TO 164.2 -1 -6.4 -2 -3 103 96 -7
04S 35W 13DAD 01 QA

04S 35W 29DDD 01 TO 149.6 0 5 -1.2 74 74 0

048 36W 23CBB 01 TO 215.5 -3

04S 36W 23DCA 01 212.1 .5

058 31W 10DDA 01 TO 44.0 -14 -3.9 -2.3 -4 -2 40 26 -35
058 31W 20CCA 01 TO

05S 32W 14CDD 01 TO 129.8 0 1.0 2 50 50 0
05S 33W 29BDA 01 TO 19.3 -7 -2.3 -4 -2 -.1 103 96 -7
05S 34W 01BBB 01 TO 113.8 2 5 0 .1 121 123 2
05S 34W 28ADC 01 TO 142.9 -16 -8.8  -10.0 -4 -4 120 104 -13
05S 35W 10CDD 01 TO

058 35W 30CBC 01 171.2 -9

05S 36W 21BCD 01 QATO 19.3 -2 -3.8 -1 -2 138 136 -1
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Reno County

TABLE 1. WATER LEVELS BY YEAR, RENO COUNTY

Depth  Depth  Depth  Depth Depth Depth Depth  Depth

Land Depth to to to to to to to to
Surface to Water  Water Water Water Water Water Water  Water
Geologic  Altitude Bedrock 1944 1974 1983 1984 1985 1986 1987 1988
Well Number Unit (Feet) (Feet) (Feet) (Feet) (Feet) (Feet) (Feet)  (Feet) (Feet)  (Feet)
225 04W 12CDA 01 QU 1449, 40.2 32.8 32.7 31.3
228 04W 32BBC 01 QU 1510. 11.1 12.7 14.0 15.3
22S 05W 17BCC 01 9.8 6.7 6.7 7.3
228 05W 33DBD 01 1598. 18,9 18.0 18.4
22S 06W 18BCB 01 9.6 7.6 9.1 8.7
225 06W 28CCB 01 9.1 9.1 9.1 8.3 8.8 8.8
228 07W 17DCB 01 QU 1596, 2.0 7.0 4.6 4.8 4.6 3.5
225 08W 09DBB 01 QU 1670. 35 32.0 32.0 324 313 329 31.5
228 08W 23DAD 01 QU 1651. 29.3 299 295 28,5 282 294 27.0
225 08W 33CCD 01 QU 1658. 4,2 7.5 6.9 5.4
225 09W 03BBD 01 QU 1712. 20 29.1 33.5 34.0 355 334 344 31.5
225 09W 17BAB 01 QU 1732. 10 9.8 19.2 19.0 208 17.1 19.8 16.5
22S 09W 25BBA 01 QU 1705. 18.9 22.1 21.8 22.8 20.9
225 10W 02DCC 01 QU 1736. 12 1.6 9.4 9.9 10.5 7.4 9.9 7.9
22S 10W 08BBB 01 QU 1764. 6 5.9 13.6 14.1 149 12.8 14,2 13.6
22S 10W 30DAA 01 QU 1775. 10 3.9 9.2 11.8 13.0 9.2 9.5 7.6 14.1
23S 04W 03BAB 02 2.5 4.4 8.4
23S 04W 16BBB 01 QU 1570. 22.2 189 19.1  20.7 23.7
235 04W 30BAA 01 QU 1491. 8.6 7.2 6.7 7.4 9.5
238 06W 15BAC 01 9.6 9.2 9.7 9.4 10.1
23S 06W 31DCB 01 QU 1577. 27 324 31.1 31.0 31.1 30.7 30.1 29.0 294
235 07W 01ABA 01 QU 1567. 7 5.3 8.3 8.1 8.1 7.7 8.1 8.0 9.0
23S 07W 05ABA 01 QU 1623. 20 22,5 26,5 27.0 26.6 239 254 23.7 275
238 07W 13DDD 01 Qu 1604, 49 52.8 525 52,6 524 522 519 513 519
23S 08W 18AAD 01 QU 1675. 15 10.5 14.5 14.5 14.2 12.0 13.2 11.2 14.3
23S 09W 05CBD 01 QU 1740. 9 12.0 18.9 19.2 20.2 18.5 19.6 17.1 20.0
23S 09W 21DDB 01 QU 1732. 7 3.2 12,1 11.9 13.2 10.5 10.1 9.0 14.3
23S 09W 35CCC 01 QU 1718. 110 10 13.6 20.7 20.8 22.1 18.6 16.9 14.8 17.4
23S 10W 02BAB 01 QU 1751. 7 3.0 7.3 8.0 8.1 6.9 7.1 6.5 9.2
23S 10W 25CAC 01 QU 1752. 18 4.5 12.9 13.5 14.7 143 14.0 10.6 14.7
23S 10W 29DCA 01 1783. 18.7
24S 04W 05CDB 01 QU 1480, 7.5 7.4 7.3 7.0 7.9 10.0
24S 04W 14DAC 01 QU 1455. 9.5 9.2 7.4 7.2 7.9 10.0
24S 04W 25BBD 01 QU 1448, 5.7 4.2 4.4 4.5 6.4
24S 04W 31DAB 01 1485. 29.8 29.1 26.1 25.6 25.7 28.9
245 05W 10CCA 01 QU 1509. 25.6 203 203 19.9 20.9
24S 06W 03AAB 01 1554. 27.2  26.5 27.2
245 06W 23CBA 01 11.8 9.2 6.9 7.6 10.6
24S 07W 08ADA 02 1633, 444 433 42,2 41.0 41.0
245 07W 28AAA 01 QU 1588. 13 14.1 12.3  11.9 11.9 104 9.0 9.2 10.8
24S 08W 04AB 01 1660, 13 17.7 16.9 15.2 127 10.0 9.0 13.0
245 08W 18BAC 01 QU 1649, 2.5 6.1 6.1 5.9 4.9 2.6 3.7 6.7
24S 08W 34DAC 01 QU 1590. 6.4 6.3 6.2 6.3 5.9 5.1 4.9 6.3
245 09W 19DDB 01 QU 1704. 17 21.9 233 23.8 24.0 233 22.6 203 226
245 10W 06DBB 01 QU 1797. 17 17.9 22,7 235 245 244 246 199 233
245 10W 17DDC 01 QU 1755. 9 11.8 16.9 17.4 17.6 17.6 17.2  14.3 17.4
24S 10W 31CBC 01 1750. 10.5 10.0 9.9 9.0 10.5
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TABLE 1. WATER LEVELS BY YEAR, RENO COUNTY, con't.

Depth  Depth  Depth  Depth  Depth  Depth  Depth  Depth  Depth

Land Depth to to to to to to to to to
Surface to Water Water Water Water Water Water Water Water Water
Geologic  Altitude Bedrock 1944 1974 1983 1984 1985 1986 1987 1988 1989
Well Number Unit (Feet) (Feet)  (Feet) (Feet) (Feet) (Peet) (Feet) (Feet) (Feet) (Feet) (Feet)
25S 04W 02ABB 01 QU 1449. 8.7 8.3 8.4 8.0 9.3
258 07W 07BBD 01 QU 1602. 24.3 23,7 23.5 233 224 22,7 22.6 237
258 07W 36CCC 01 QU. 1570. 24,5 273 26.2 260 24.0 239 24.1 26.4
25S 08W 19ADB 01 QU 1607. 7.3 9.6 9.0 8.4 7.3 7.1 8.6 10.3
25S 09W 01DCD 01 QU 1658. 10 12.8 14.8 14.8 15.1 14.3 13.1 114 13.5
255 09W 17BBC 01 QU 1710. 7 12.6 15.2 152 158 15.0 123 10.1 13.3
25S 09W 30DDA 01 QU 1693, 15 16,0 17.9 18.2 17.8 17.1 16.6 16.3 17.8
255 10W 14BBB 01 QU 1748. 115 25 249 25,9 26.2 26,5 263 255 223 247
2558 10W 19ABD 01 QU 1790, 33 279 29.7 30.0 299 31.5 28.0 24.7 283
26S 06W 13BAB 01 QU 1475. 7.2 9.8 8.8 8.1 6.8 7.4 8.6 10.0
26S 06W 34BBC 01 QU 1545. 17.6 20.0 17.7 17.5 15.6 15.2 15.5 16.9
26S 07W 12DCC 01 QU 1582. 30.6 31.3 31.1 31.1 28.8 27.7 27.0 28.6
26S 07W 21DDC 01 QU 1620, 21.5 20,8 203 18.9 17.5 18.3 17.3 18.9
265 08W 06DCC 01 1670. 6.5 9.3
26S 08W 30DCB 01 QU 1680. 32,5 34.0 31.7 309 299 31.0 299 31.7
26S 09W 10DDB 01 QU 1686. 26 19.8 19.9  22.1 199 197 200 214 213
26S 09W 18AAA 01 QU 1668. 17 8.3 7.5 7.6 6.7 6.5 7.1 6.6 8.6
26S 09W 31DCC 01 1735. 53.0 52.0 529 50.6 53.8
26S 09W 34DBD 01 QU 1685, 25 25.3 255 26.6 24.1 23.0 24.0 222 247
26S 10W 18CDC 01 QU 1797. 13 246 24,7 253 246 236 23.8 21.8 24.2
26S 10W 32BBD 01 QU 1760. 5 24,5 26.1 26.2 25.1 25, 253 234 272
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TABLE 2. DERIVED HYDROLOGIC DATA, RENO COUNTY

Average Average
Water-  Water-  Water-  Annual Annual Percentage
Depth to  Level Level Level Water-Level Water-Level Saturated Saturated  Change
Water in  Change Change Change Change Change  Thickness Thickness Saturated
Geologic 1989  1944-89 1974-89 1988-89 1944-89 1974-89  in 1944  in 1989 Thickness
Well Number Unit (Feet) (Feet) (Feet) (Feet) (Feet/year) (Feet/year) (Feet) (Feet) 1944-89
228 04W 12CDA 01 QU 37.6 -6.3
22S 04W 32BBC 01 QU 18.7 -3.4
225 05W 17BCC 01 10.2 -2.9
225 05W 33DBD 01
228 06W 18BCB 01 10.5 -1.8
228 06W 28CCB 01 9.7 -9
22S 07W 17DCB 01 QU 5.6 -3.6 -2.1 -2
225 08W 09DBB 01 QU 33.7 1 -2.2
22S 08W 23DAD 01 QU 29.4 -1 -2.4
225 08W 33CCD 01 QU 10.2 -6.0 -4
22S 09W 03BBD 01 QU 35.8 -16 -6.7 -4.3 -4 -4
22S 09W 17BAB 01 QU 21.9 -12 -12.1 -5.4 -3 -8
225 09W 25BBA 01 QU 24.1 -5.2 -3.2 -3
225 10W 02DCC 01 QU 12.6 -1 -11.0 -4.7 -7
228 10W 08BBB 01 QU 17.0 -11 -11.1 3.4 -2 -7
225 10W 30DAA 01 QU 14.1 -4 -10.2 -6.5 -1 -7
23S 04W 03BAB 02 8.4 -4.0
23S 04W 16BBB 01 QU 23.7 -3.0
23S 04W 30BAA 01 QU 9.5 -2.1
23S 06W 15BAC 01 10.1 -7
23S 06W 31DCB 01 QU 29.4 -2 3.0 -4 2
235 07W 01ABA 01 QU 9.0 -2 -3.7 -1.0 -2
23S 07W 0SABA 01 QU 27.5 -8 -5.0 -3.8 -2 -3
23S 07W 13DDD 01 QU 51.9 -3 9 -.6 -1 1
23S 08W 18AAD 01 QU 14.3 1 -3.8 3.1 -3
23S 09W 05CBD 01 QU 20.0 -11 -8.0 -2.9 -2 -.5
23S 09W 21DDB 01 QU 14.3 -7 -11.1 -5.3 -2 -7
23S 09W 35CCC 01 QU 17.4 -7 -3.8 -2.6 -2 -3 100 93 -7
23S 10W 02BAB 01 QU 9.2 -2 -6.2 -2.7 -4
235 10W 25CAC 01 QU 14.7 3 -10.2 -4.1 .1 -
23S 10W 29DCA 01 18.7
24S 04W 05CDB 01 QU 10.0 -2.1
245 04W 14DAC 01 QU 10.0 -2.1
245 04W 25BBD 01 QU 6.4 -1.9
245 04W 31DAB 01 28.9 3.2
248 05W 10CCA 01 QU 20.9 -1.0
245 06W 03AAB 01 27.2 -7
245 06W 23CBA 01 10.6 -3.0
245 07W 08ADA 02 41.0 0
245 07W 28AAA 01 QU 10.8 2 33 -1.6 2
245 08W 04AB 01 13.0 0 -4.0
245 08W 18BAC 01 QU 6.7 -4.2 -3.0 -3
245 08W 34DAC 01 QU 6.3 .1 -1.4
24S 09W 19DDB 01 QU 22.6 -6 -7 -2.3 -1
24S 10W 06DBB 01 QU 23.3 -6 -5.4 3.4 -1 -4
245 10W 17DDC 01 QU 17.4 -8 -5.6 3.1 -2 -4
24S 10W 31CBC 01 10.5 -1.5
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TABLE 2. DERIVED HYDROLOGIC DATA, RENO COUNTY

Average Averagex
Water-  Water-  Water-  Annual Annual Percentage
Depth to  Level Level Level Water-Level Water-Level Saturated Saturated  Change
Water in  Change Change Change Change Change Thickness Thickness Saturated
Geologic 1989  1944-89 1974-89 1988-89 1944-89 1974-89 in 1944  in 1989 Thickness
Well Number Unit (Feet) (Feet) (Feet) (Feet) (Feet/year) (Feet/year) (Feet) (Feet) 1944-89
258 04W 02ABB 01 QU 9.3 -1.3
258 07W 07BBD 01 QU 23.7 .6 -1.1
258 07W 36CCC 01 Qu 26.4 -1.9 -2.3 -1
258 08W 19ADB 01 QU 10.3 -3.0 -1.7 -2
258 09W 01DCD 01 QU 13.5 -4 -7 -2.1 -1
258 09W 17BBC 01 Qu 13.3 -6 -7 -3.2 -1
255 09W 30DDA 01 QU 17.8 -3 -1.8 -1.5 -1 -1
25S 10W 14BBB 01 QU 24.7 0 2 -2.4 90 90 0
255 10W 19ABD 01 QU 28.3 5 -4 -3.6 1
26S 06W 13BAB 01 QU 10.0 -2.8 -1.4 -2
268 06W 34BBC 01 QU 16.9 7 -1.4
268 07W 12DCC 01 QU 28.6 2.0 -1.6 1
26S 07W 21DDC 01 Qu 18.9 2.6 -1.6 2
26S 08W 06DCC 01 9.3 -2.8
26S 08W 30DCB 01 QU 31.7 8 -1.8 .1
26S 09W 10DDB 01 QU 21.3 5 -1.5 .1 1 -1
265 09W 18AAA 01 QU 8.6 8 -3 -2.0
26S 09W 31DCC 01 53.8 -3.2
26S 09W 34DBD 01 Qu 24.7 0 6 -2.5
26S 10W 18CDC 01 QU 24.2 -11 4 -2.4 -2
26S 10W 32BBD 01 QU 27.2 -22 -2.7 -3.8 -5 -2
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Republic County

TABLE 1. WATER LEVELS BY YEAR, REPUBLIC COUNTY

Depth  Depth Depth Depth Depth Depth Depth Depth  Depth

Land Depth to to to to to to to to to
Surface to Water  Water Water  Water Water  Water Water  Water  Water
Geologic  Aliitude Bedrock 1944 1974 1983 1984 1985 1986 1987 1988 1989
Well Number Unit (Feet) (Feety  (Feet) (Feet) (Feet) (Feet) (Feet) (Feet) (Feet) (Feet) (Feet)
01S 03W 09CBD 01 1635. 140.4 140.7 140.7 147.6 140.7 140.0 142.5
01S 04W 15AAA 01 1680. 176.9 175.4 178.7 177.1 176.1 175.3 178.0

TABLE 2. DERIVED HYDROLOGIC DATA, REPUBLIC COUNTY

Average Average
Water-  Water-  Water-  Annual Annual Percentage
Depth to  Level Level Level Water-Level Water-Level Saturated Saturated  Change
Water in  Change Change Change Change Change Thickness Thickness Saturated
Geologic 1989  1944-89 1974-89 1988-89 1944-89 1974-89  in 1944  in 1989 Thickness

Well Number Unit (Feet) (Feet) (Feet) (Feet) (Feet/year) (Feet/year) (Feet) (Feet) 1944-89
01S 03W 09CBD 01 142.5 -2.5
01S 04W 15AAA 01 178.0 -2.7
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Rice County

TABLE 1. WATER LEVELS BY YEAR, RICE COUNTY

Depth  Depth Depth  Depth  Depth  Depth  Depth  Depth  Depth

Land Depth to to to to to to to to to

Surface to Water Water Water Water Water Water Water  Water  Water

Geologic  Altitude Bedrock 1944 1974 1983 1984 1985 1986 1987 1988 1989

Well Number Unit (Feet) (Feet) (Feet)  (Feet)  (Feet) (Feet) (Feet) (Feet) (Feet) (Feet) (Feey
20S 08W 22AAA 01 1644. 14 14.1 15.1 154 13,7 14.5 14.0 159
20S 09W 12DDA 01 QA 1664, 11 83 12,9 13.6 14.1 128 12.8 12.1 14.2
208 09W 28ACD 01 20.3
20S 10W 27BBB 01 1786. 46 343 333 355 334 345
208 10W 36ACD 01 1715. 10 13.0 13.8 142 13.0 142 139 145
21S 07W 04AAC 01 1615. 14 13.8 14.2 14.0 12,7 13.7 139 15.6
21S 07W 26CBD 01 1595. 10 9.7 11.0 13.0 123 145
21S 08W 09CBD 01 1647. 9 10.7 11,7 12.6 11.2 12,2 114 134
21S 08W 25ABB 01 1620. 7 4.7 5.8 5.9 4.3 5.6 5.1 7.0
21S 08W 32DBB 01 1641, 3 7.1 6.7 7.3 8.1
218 09W 02DDA 01 1670. 9 12.4 13.2 143 127 133 129 14.8
218 09W 15AAC 02 1669. 6.0 6.8 6.3 7.1
218 10W 16CDC 01 1720. 6.7 6.1 7.2
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TABLE 2. DERIVED HYDROLOGIC DATA, RICE COUNTY

Average Average
Water-  Water-  Water-  Annual Annual Percentage
Depth to  Level Level Level Water-Level Water-Level Saturated Saturated  Change
Water in  Change Change Change Change Change Thickness Thickness Saturated
Geologic 1989  1944-89 1974-89 1988-89 1944-89 1974-89  in 1944  in 1989 Thickness
Well Number Unit (Feet) (Feet) (Feet) (Feet) (Feet/year) (Feet/year) (Feet) (Feet) 1944-89
20S 08W 22AAA 01 15.9 -2 -1.9
20S 09W 12DDA 01 QA 14.2 -3 -5.9 -2.1 -1 -4
208 09W 28ACD 01 20.3
20S 10W 27BBB 01 34.5 12 -1.1 .3
208 10W 36ACD 01 14.5 -5 -.6 -1
215 07W 04AAC 01 15.6 -2 -1.7
218 07W 26CBD 01 14.5 -5 -2.2 -1
21S 08W 09CBD 01 13.4 -4 -2.0 -1
21S 08W 25ABB 01 7.0 0 -1.9
21S 08W 32DBB 01 8.1 -5 -1
21S 09W 02DDA 01 14.8 -6 -1.9 -1
218 09W 15AAC 02 7.1 -.8
218 10W 16CDC 01 7.2 -1.1
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Riley County

TABLE 1. WATER LEVELS BY YEAR, RILEY COUNTY

Depth  Depth  Depth  Depth  Depth  Depth  Depth  Depth  Depth

Land Depth to to to to to to to to to
Surface to Water Water Water Water Water Water Water  Water  Water
Geologic  Altitude Bedrock 1950 1966 1983 1984 1985 1986 1987 1988 1989
Well Number Unit (Feet) (Feet) (Feet) (Feet) (Feet) (Feet) (Feet) (Feet) (Feet) (Feety (Feet)
10S 09E 17BDD 01 996. 20.7 18.4 18.3 17.5 17.3 13.4 15.6 19.0

TABLE 2. DERIVED HYDROLOGIC DATA, RILEY COUNTY

Well Number

Average Average
Water-  Water-  Water-  Annual Annual Percentage
Depth to Level Level Level Water-Level Water-Level Saturated Saturated  Change
Water in Change Change Change Change Change Thickness Thickness Saturated
Geologic 1989  1950-89 1966-89 1988-89 1950-89 1966-89 in 1950  in 1989 Thickness
Unit (Feet) (Feet) (Feet) (Feet) (Feet/year) (Feet/year) (Feet) (Feet) 1950-89

10S 09E 17BDD 01

19.0 1.7 -3.4 1
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Rooks County

TABLE 1. WATER LEVELS BY YEAR, ROOKS COUNTY

Depth  Depth  Depth  Depth Depth  Depth Depth  Depth  Depth
Land Depth to to to to to to to to to

Surface to Water  Water Water Water Water Water Water Water Water

Geologic  Altitude Bedrock 1950 1966 1983 1984 1985 1986 1987 1988 1989

Well Number Unit (Feet) (Feet) (Feet) (Feet) (Feet) (Feet) (Feet) (Feet) (Feet) (Feet) (Feet)
078 17W 24BBB 01 1713. 14.3 172 16.2 17.1 157 15.0 13.7 155
07S 19W 23CDB 01 1878. 18.7 15.3 17.1 154 1438 15.3 15.1 17.2

TABLE 2. DERIVED HYDROLOGIC DATA, ROOKS COUNTY
Average Average
Water-  Water-  Water-  Annual Annual Percentage

Depth to  Level Level Level Water-Level Water-Level Saturated

Saturated  Change

Water in  Change Change Change Change Change Thickness Thickness Saturated

Geologic 1989  1950-89 1966-89 1988-89 1950-89 1966-89 in 1950

in 1989 Thickness

Well Number Unit (Feet) (Feet) (Feet) (Feet) (Feet/year) (Feet/year) (Feet) (Feet) 1950-89
078 17W 24BBB 01 15.5 -1.2 -1.8 -1
078 19W 23CDB 01 17.2 1.6 -2.1 .1
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Rush County

TABLE 1. WATER LEVELS BY YEAR, RUSH COUNTY

Depth  Depth Depth  Depth Depth  Depth Depth  Depth  Depth
Land Depth to to to to to to to to to
Surface to Water Water Water Water Water Water Water Water  Water
Geologic  Altitude Bedrock 1950 1966 1983 1984 1985 1986 1987 1988 1989

Well Number Unit (Feet) (Feet)  (Feet)  (Feet) (Feet) (Feet) (Feet) (Feet) (Feet) (Feety (Feet)
18S 16W 23DCC 01 1930. 257 27.2 19.2 239
18S 16W 23DCC 02 1930. 28.4 293 21.1 263
188 17W 22AAD 01 1960. 25.8 37.3 36,9 37.1 137.1 342 352
18S 17W 23BCC 01 1958. 25.1 34,7 36.1 368 37.1 37.2 339 352
18S 18W 27AAC 01 1993. 27.6 34.8 35.6 36.2 36.8 36.9 349 34.0
18S 19W 20ADD 01 2034. 34.8 359 359 30.8 32.6 303 31.6
18S 20W 19AAD 01 2077. 31.2 294 31.6 29.7 28.6 29.2 256 274

TABLE 2. DERIVED HYDROLOGIC DATA, RUSH COUNTY

Average Average
Water-  Water-  Water-  Annual Annual Percentage
Depth to  Level Level Level Water-Level Water-Level Saturated Saturated  Change
Water in Change Change Change Change Change Thickness Thickness Saturated
Geologic 1989  1950-89 1966-89 1988-89 1950-89 1966-89 in 1950  in 1989 Thickness

Well Number Unit (Feet) (Feet) (Feet) (Feet) (Feet/year) (Feet/year) (Feet) (Feet) 1950-89

18S 16W 23DCC 01 23.9 -4.8
18S 16W 23DCC 02 26.3 -5.2
| 18S 17W 22AAD 01
, 18S 17W 23BCC 01 35.2 -10.1 -1.3 -4
| 18S 18W 27AAC 01 34.0 -6.4 .9 -3

18S 19W 20ADD 01 31.6 -1.4

18S 20W 19AAD 01 27.4 3.8 -1.8 2

89

3-/63



Saline County

TABLE 1. WATER LEVELS BY YEAR, SALINE COUNTY

Depth  Depth Depth  Depth Depth  Depth Depth  Depth  Depth
Land Depth to to to to to to to to to
Surface to Water  Water Water  Water Water Water Water Water  Water
Geologic  Altitude Bedrock 1950 1966 1983 1984 1985 1986 1987 1988 1989

Well Number Unit (Feet) (Feet)  (Feet)  (Feet) (Feet) (Feet) (Feet) (Feet) (Feet) (Feet) (Feet)
13S 01W 23BCB 02 1172, 185 199 179 186 19.0 17.2 20.1
138 02w 33DDC 01 1207, 21.8 225 23.6 22.1 246

TABLE 2. DERIVED HYDROLOGIC DATA, SALINE COUNTY

Average Average
Water-  Water-  Water-  Annual Annual Percentage
Depth to  Level Level Level Water-Level Water-Level Saturated Saturated  Change
Water in  Change Change Change Change Change  Thickness Thickness Saturated
Geologic 1989 1950-89 1966-89 1988-89 1950-89 1966-89 in 1950  in 1989 Thickness

Well Number Unit (Feet) (Feet) (Feet) (Feet) (Feet/year) (Feet/year) (Feet) (Feet) 1950-89
13S 01W 23BCB 02 20.1 -2.9
13S 02W 33DDC 01 24.6 -2.5
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Scott County

TABLE 1. WATER LEVELS BY YEAR, SCOTT COUNTY

Depth Depth Depth  Depth  Depth  Depth  Depth  Depth Depth
Land Depth to to to to to to to to to
Surface to Water Water Water Water Water  Water Water  Water  Walter
Geologic  Altitude Bedrock 1940 1966 1983 1984 1985 1986 1987 1988 1989

Well Number Unit (Feet) (Feet) (Feet)  (Feet) (Feel) (Feet) (Feet) (Feet) (Feel) (Feet)  (Feet)
16S 31W 17DDD 01 2931. 161 118 119.0 121.7 121.1 119.2 120.0 120.2 123.9
16S 31W 31BCB 01 2958. 168 127 128.4 135.0 135.0 137.6 134.5 135.8 135.8 140.0
16S 32W 16BBA 01 2999, 158.3
16S 33W 19CBB 01 3097. 192 124 140.7 157.2 160.2 159.3 159.9 161.5 163.2 159.5
16S 33W 33BAA 01 3066. 194 130 148.9 152.3 150.7 150.4 151.8 152.1 153.2

16S 34W 09CCB 01
16S 34W 29CBB 01

3146. 181 118 133.5 156.7 157.0 157.4 157.8 158.6 158.8 159.5
3160. 181 119 134.1 166.2 166.3 166.7 166.7 167.5 167.9 169.0

17S 31W 04DCC 01 2932. 170 117 135.1 125.6 129.3 125.7 128.9 134.2
178 31W 19CDA 01 2960. 122.0 124.2 125.4 121.5 123.7 127.6 128.8
178 31W 35CCB 01 2925. 147 86 101.0 98.3 97.6 97.5 99.9 98.1 105.8
178 32W 16BBB 01 2980. 231 88 152.2

17S 32W 27BBB 01 2990. 180 95 107.0 147.8 153.1 153.0 143.0 147.0 148.7

178 32W 31BCB 01 2984, 245 68 88.6 146.8 136.2 137.2 138.7

178 33W 07BBB 01 3093. 202 112 134.5 153.6 154.5 158.0 151.3 158.4

17S 33W 14ACB 01 3014. 214 93 138.7 139.5 140.6 140.7 140.0 143.4 148.1
178 34W 06BCB 01 3163. 194 108 118.5 144.6 146.8 146.1 147.9 149.7 153.6

178 34W 16ACB 01
178 34W 25DBB 01
188 31W 24BCB 01
18S 31W 27ABA 01

3134. 194 107 112.1 126.3 127.4 127.1 128.2

3092. 189 103  114.5 134.6 137.1 137.1 1349 136.5 137.1 142.9
2913. 110 68 77.9 176.2 154 7146 756 743 733
2930. 105 70 70.4 69.2 69.0 68.6 67.1 67.5

18S 32W 14BBB 01
18S 32W 17ABA 02
18S 33W 03CCB 01
188 33W 05CCC 01

2980. 175 85 98.4 116.0 114.5 114.6 1145 114.7 118.6

2973. 116.2 1149 113.6 113.5 114.1 117.1 118.8
3008. 182 171 83.1 117.0 118.0 118.8 118.2 118.9 122.5 121.5
3041. 119 75 84.7 99.9 99.1 99.7 99.6 106.7 102.3 101.4

3 223 3 323333 33333 33333 33333 83 838

188 33W 11ABB 01 2981. 199 55 114.9 113.6 117.1 115.4 1148

18S 33W 15DDD 01 2958. 132 93.2 89.2 89.1 909 94.2

18S 33W 26DAD 02 2952. 168 30 47.0 76.8 77.8 79.2 80.6 815 825

18S 33W 34ADB 01 2960, 122 26 79.0 77.3 76.0 787 82.5

18S 34W 05CBB 01 3148. 168 88 115.6 1159 1155 1148 117.2 118.9 120.8
18S 34W 25BBD 01 3092. 132 90 95.8 112.4 112.6 112.6 116.3 116.4 113.9 1143
18S 34W 34BBC 01 3130. 160 90 100.6 119.1 116.9 116.9 118.7 119.3 118.7
198 32W 06CCB 01 2937. 199 21 67.5 68.0 703 684 722 729 755
19S 32W 32ACB 01 QU,TO 2984, 204 69 86.9 86.3 863 852 856 864 87.0
19S 33W 06DBB 01 TOTO 3021. 117 59 64.6 66.5 68.1 62.7 629 685 61.4

19S 33W 12DDC 01 QATO 2939. 200 25 29.5 53.1 55.8 558 564 56.9

19S 33W 15DBD 01 TO  2964. 132 56 70.9 109.0 108.6 108.8 109.9 110.0 110.2 109.3

198 33W 29CBB 02 2994, 174 76 101.0 120.8 124.3 126.1 115.1 117.2 113.6 113.9
198 34W 19DCCCO1 3138. 125.0 125.9 126.1 126.1 1262 126.4 127.4
20S 32W 16DAD 01 TO 2955, 155 57 126.2 123.2 123.9 127.5 1254
20S 32W 30BCD 01 TO  2917. 187 25 92.5 91.1 92.8 97.4 101.6 105.8 106.7
20S 33W 02DBB 01 2955. 155 50 76.6 115.0 107.8 101.5 101.2

20S 33W 09BBB 01 TO  2973. 128 60 84,5 98.1 989 99.5 100.1 1007 101.1 101.6
20S 33W 17BAB 01 TO 2974, 132 62 84.8 117.4 117.5 117.1 116.9 118.2

20S 33W 21ABD 01 2957. 147 48 50.9 124.1 135.0 123.2 126.0 126.0
20S 33W 35DBA 01 QATO 2929. 147 40 53.2 93.7 94.5 969 96.8 100.0 103.9 105.8

20S 34W 15BAA 01
20S 34W 36CCD 01

3060. 138 917 102.6 102.9 103.4 1027 102.6 102.9
2962. 107 53 79.3 80.7 799 79.5 803 78.4 795
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TABLE 2. DERIVED HYDROLOGIC DATA, SCOTT COUNTY

Average Average
Water-  Water-  Water-  Annual Annual Percentage
Depth to  Level Level Level Water-Level Water-Level Saturated Saturated  Change
Water in  Change Change Change Change Change  Thickness Thickness Saturated
Geologic 1989 1940-89 1966-89 1988-89 1940-89 1966-89 in 1940  in 1989 Thickness
Well Number Unit (Feet) (Feet) (Feet) (Feet) (Feet/year) (Feet/year) (Feet) (Feet) 1940-89
16S 31W 17DDD 01 TO 123.9 -6 -3.7 -2 43 37 -14
16S 31W 31BCB 01 TO 140.0 -13 -11.6 -4.2 -3 -.5 41 28 -32
168 32W 16BBA 01 158.3
16S 33W 19CBB 01 TO 159.5 -36 -18.8 3.7 -.9 -.8 68 33 -51
16S 33W 33BAA 01 TO 153.2 -23 -1.1 -.6 64 41 -36
16S 34W (09CCB 01 TO 159.5 -42 -26.0 -7 -1.1 -1.1 63 22 -65
16S 34W 29CBB 01 TO 169.0 -50 -34.9 -1.1 -1.3 -1.5 62 12 -81
178 31W 04DCC 01 TO 134.2 -17 -5.3 -4 53 36 -32
178 31W 19CDA 01 TO 128.8 -1.2
178 31W 35CCB 01 TO 105.8 -20 -7.7 -5 61 41 -33
17§ 32W 16BBB 01 TO
17§ 32W 27BBB 01 TO
17S 32W 31BCB 01 TO
17S 33W 07BBB 01 TO
178 33W 14ACB 01 TO 148.1 -55 -4.7 -1.4 121 66 -45
17S 34W 06BCB 01 TO 153.6 -46 -35.1 -3.9 -1.2 -1.5 86 40 -53
17S 34W 16ACB 01 TO
17S 34W 25DBB 01 TO 142.9 -40 -28.4 -5.8 -1.0 -1.2 86 46 -47
18S 31W 24BCB 01 TO 73.3 -5 1.0 -1 42 37 -12
185 31W 27ABA 01 TO 67.5 3 -4 1 35 38 9
18S 32W 14BBB 01 TO
188 32W 17ABA 02 TO 118.8 -1.7
18S 33W 03CCB 01 TO 121.5 -51 -384 1.0 -1.3 -1.7 111 61 -45
18S 33W 05CCC 01 TO 101.4 -26 -16.7 9 -7 -7 44 18 -59
18S 33W 11ABB 01 TO
18S 33W 15DDD 01 TO
188 33W 26DAD 02
18S 33W 34ADB 01 TO
18S 34W 05CBB 01 TO 120.8 -33 -1.9 -.8 80 47 -41
188 34W 25BBD 01 TO 114.3 -24 -18.5 -4 -.6 -.8 42 18 -57
18S 34W 34BBC 01 TO 118.7 -29 -18.1 .6 -7 -8 70 41 -41
198 32W 06CCB 01 75.5 -55 -2.5 -1.4 178 124 -30
195 32W 32ACB 01 QU,TO 87.0 -18 -6 -.5 135 117 -13
19S 33W 06DBB 01 TO,TO 61.4 -2 7.1 -.1 58 56 -3
198 33W 12DDC 01 QA,TO
19S 33W 15DBD 01 TO 109.3 -53 -38.4 .9 -1.4 -1.7 76 23 -70
19§ 33W 29CBB 02 113.9 -38 -12.9 -3 -1.0 -.6 98 60 -39
198 34W 19DCCCO01 127.4 -1.0
20S 32W 16DAD 01 TO 125.4 -68 2.1 -1.7 98 30 -69
20S 32W 30BCD 01 TO 106.7 -82 -9 -2.1 162 80 -51
20S 33W 02DBB 01
20S 33W (09BBB 01 TO 101.6 -42 -17.1 -5 -1.1 -7 68 26 -62
208 33W 17BAB 01 TO
208 33W 21ABD 01
208 33W 35DBA 01 QATO 105.8 -66 -52.6 -1.9 -1.7 -2.3 107 41 -62
20S 34W 15BAA 01 TO
208 34W 36CCD 01 TO 79.5 -27 -1.1 -7 54 28 -48
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Sedgwick County

TABLE 1. WATER LEVELS BY YEAR, SEDGWICK COUNTY

Geologic

Well Number

Depth  Depth

Land Depth to to
Surface to Water  Water
Altitude Bedrock 1944 1974
(Feet) (Feet)  (Feet)  (Feet)

Depth

Water

25S 01W 07ABD 01
258 01W 28DBA 01
25S 02W 16DDA 01
258 02W 23DBD 01
255 03W 03DDD 01

258 03W 15CCC 01
26S 01W 12BAD 01
26S 01W 19ABA 01
26S 01W 31CCD 01
26S 02W 08AAB 01

26S 02W 20AAA 01
26S 02W 13ACA 01
26S 03W 02AAC 01
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Depth  Depth
to to
Water  Water
1988 1989
(Feet)  (Feet)
2 262 29.0
7 13.0 155
9 5.0 7.3
1 9.0 11.1
70112 129
.0 19.8 21.9
.8 15.5 16.8
.0 5.4 7.5
.0 37.0 38.6
.6 28.7 31.0
.8 23.5 24.6
5 7.9
0 18.7 21.2
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TABLE 2. DERIVED HYDROLOGIC DATA, SEDGWICK COUNTY

Average Average
Water-  Water-  Water-  Annual Annual Percentage
Depth to  Level Level Level Water-Level Water-Level Saturated Saturated  Change
Water in  Change Change Change Change Change Thickness Thickness Saturated
Geologic 1989 1944-89 1974-89 1988-89 1944-89 1974-89  in 1944  in 1989 Thickness
Well Number Unit (Feet) (Feet) (Feet) (Feet) (Feet/year) (Feet/year) (Feet) (Feet) 1944-89

258 01W 07ABD 01 Qu 29.0
25S 01W 28DBA 01 QU 15.5 -2.5
255 02W 16DDA 01 QU 7.3

1.1

25S 02W 23DBD 01 QU 11. -2.1
258 03W 03DDD 01 QAQU 12.9 -1.7
258 03W 15CCC 01 QU 21.9 -2.1
265 01W 12BAD 01 Qu 16.8 -1.3
26S 01W 19ABA 01 QU 7.5 -2.1
26S 01W 31CCD 01 38.6 -1.6

265 02W 08AAB 01 QU 31.0 -2.3
265 02W 29AAA 01 QU 24.6 -1.1
265 03W 02AAC 01 QU 2 2.5

94

3106



Seward County

TABLE 1. WATER LEVELS BY YEAR, SEWARD COUNTY

Depth  Depth  Depth  Depth  Depth  Depth  Depth  Depth  Depth
Land Depth to to to to to to to to to
Surface to Water Water Water Water Water Water Water  Water  Water
Geologic  Altitude Bedrock 1940 1966 1983 1984 1985 1986 1987 1988 1989
Well Number Unit (Feet) (Feet)  (Feet)  (Feet) (Feet) (Feet) (Feet) (Feet) (Feet) (Feet) (Feet)
31S 31W 08BCC 01 QU,TO 2829. 519 164 169.4 218.0 215.5 218.5 218.8 219.8 220.3 220.1
31S 31W 13BBC 01 2800. 515 152 158.4 159.0 160.8 159.9
318 31W 32DCC 01 2801. 456 153 162.2 162.4 163.2 164.2 164.6
31S 32W 03DAD 01 QU,TO 2845. 496 158 174.1 222.3 217.3 219.6 217.7 218.5 220.7
31S 32W 31BBB 01 2864. 454 174 218.5 213.1 217.0 217.8 217.0
31S 33W 06CBD 01 QU,TO 2948, 498 210 211.2 242.4 242.5 243.7 245.0 247.5 249.5 250.5
31S 33W 20DBB 01 QU,TO 2897. 537 179 179.1 217.1 208.0 212.1 215.7 216.5 216.0
318 34W 18BBB 01 QU,TO 2951. 421 186 186.3 218.0 216.8 218.8 219.0 220.1
328 31W 02BBB 01 2787. 497 149 192.6 191.8 192.5 193.0 191.8
325 31W 08BBB 01 QU,TO 2815. 455 175 165.5 214.6 202.9 204.4 203.3 204.5 205.7 204.8
328 31W 26CAA 01 QU TO 2783, 453 180 182.9 216.5 209.3 217.9 220.5 220.2
328 32W 14BBB 01 QU,TO 2830. 435 180 192.8 232.7 222.0 222.7 222.0 222.5 222.4 2224
328 32W 19BAB 01 QU,TO 2854. 475 189 194.7 227.2 214.8 217.1 217.1 217.5 217.1 217.2
328 33W 04BAA 01 2869. 167 191.7 193.0 193.2 194.0 198.2
328 33W 32DBD 01 2830. 151.7 150.8 149.9
32S 34W 10DAA 01 QU,TO 2925. 470 205 203.5 222.8 223.1 220.9 220.6 220.5 221.6 223.5
325 34W 17DCC 01 2953. 493 213 222.8 258.7 256.2 251.2 251.6 253.8 253.8
328 34W 32BBB 01 QU,TO 2621, 491 159 154.3 189.4 175.5 174.8 174.9 175.4 175.6 182.2
33S 31W 09AAB 01 2766. 204.3 202.0
33S 31W 28DDB 01 2720. 550 190 186.8 188.5 188.7 191.0 190.6
33S 32W 28CDD 02 QU,TO 2630. 399 60 58.4 58.7 587 58.7 58.8 589 59.2
338 33W 12AAD 01 QU,TO 2626. 316 5 5.7 8.3 9.4 9 1 9.4 9.4 9.9
338 33W 20BCC 01 2866. 176 217.5 195.4 195.9 194.3 197.8 199.6 201.8
338 33W 25DCC 01 2810. 197 213.0 198.3 198 6 198.3 203.0 2024
33S 34W 17DCC 01 2918. 123 114.0 1122 114.4 118.9 120.6 124.5
34S 31W 30BBB 01 2731. 671 208 210.6 211.0 211.1 210.2 214.4 216.0
348 32W 29BAA 01 2765. 525 175 175.7 168.8 171.7 169.6 170.8
34S 32W 35ADA 01 QU,TO 2734. 189 191.4 191.1 191.9 190.3 193.6
348 33W 04BCD 01 2855. 165 210.5 192.8 193.2 194.8 1954
34S 33W 07CCB 01 2901. 575 140 126.7 133.9 135.1 136.0 137.1 138.9 138.8 139.9
34S 34W 16DAA 01 QU,TO 2943, 673 114 94.5 137.9 131.0 125.7 125.6 125.7
34S 34W 26BCA 01 2908. 98 106.8 109.9 110.7
358 31W 10AAC 01 2690. 194.0 193.5 194.0 1949 196.5
35S 31W 18BBA 01 QU,TO 2707. 497 187 181.9 187.7 177.6 180.0 179.7 181.4 182.6
35S 32W 06CBB 01 2780. 540 150 159.2 159.9 160.3 162.0 166.3
358 33W 16BCA 01 QU,TO 2838. 658 126 103.7 123.2 121.3 128.9 129.7 129.5 132.0
35S 34W 03CBC 01 2920. 660 95 100.4 104.1 104.3 101.9 101.5 102.0
358 34W 10BBB 01 QU,TO 2912. 647 90 80.3 78.0 755 77.4 785 178.7 80.1 81.6
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TABLE 2. DERIVED HYDROLOGIC DATA, SEWARD COUNTY

Average Average
Water-  Water-  Water-  Annual Annual Percentage
Depth to  Level Level Level Water-Level Water-Level Saturated Saturated  Change
Water in  Change Change Change Change Change Thickness Thickness Saturated
Geologic 1989  1940-89 1966-89 1988-89 1940-89 1966-89 in 1940  in 1989 Thickness
Well Number Unit (Feet) (Feet) (Feet) (Feet) (Feet/year) (Feet/year) (Feet) (Feet) 1940-89
318 31W 08BCC 01 QU,TO 220.1 -56 -50.7 .2 -1.1 -2.2 355 299 -16
315 31W 13BBC 01
318 31W 32DCC 01 164.6 -12 -4 -2 303 291 -4
318 32W 03DAD 01 QU,TO ’
318 32W 31BBB 01 217.0 -43 .8 -9 280 237 -15
318 33W 06CBD 01 QU,TO 250.5 -41 -39.3 -1.0 -.8 -1.7 288 248 -14
31S 33W 20DBB 01 QU,TO
318 34W 18BBB 01 QU,TO
328 31W 02BBB 01 191.8 -43 1.2 -9 348 305 -12
3258 31W 08BBB 01 QU,TO 204.8 -30 -39.3 -.6 -1.7 280 250 -11
328 31W 26CAA 01 QU,TO
328 32W 14BBB 01 QU,TO 222.4 -42 -29.6 .0 -.9 -1.3 255 213 -16
328 32W 19BAB 01 QU, 217.2 -28 -22.5 -1 -.6 -1.0 286 258 -10
325 33W 04BAA 01 198.2 -31 -.6
325 33W 32DBD 01
328 34W 10DAA 01 QU,TO 223.5 -19 -20.0 -1.9 -4 -9 265 247 -7
328 34W 17DCC 01
328 34W 32BBB 01 QU,TO 182.2 -23 -27.9 -6.6 -.5 -1.2 332 309 -7
33S 31W (09AAB 01 202.0
335 31W 28DDB 01 190.6 -1 4 360 359 0
338 32W 28CDD 02 QU,TO 59.2 1 -3 339 340 0
335 33W 12AAD 01 QU,TO
338 33W 20BCC 01 201.8 -26 -2.2 -.5
338 33W 25DCC 01
338 34W 17DCC 01 124.5 -2 -3.9
34S 31W 30BBB 01 216.0 -8 -1.6 -2 463 455 -2
348 32W 29BAA 01 170.8 4 -1.2 .1 350 354 1
345 32W 35ADA 01 QU,TO
34S 33W 04BCD 01
348 33W 07CCB 01 139.9 0 -13.2 -1.1 -.6 435 435 0
348 34W 16DAA 01 QU,TO
348 34W 26BCA 01
358 31W 10AAC 01 196.5 -1.6
358 31W 18BBA 01 QU,TO
35S 32W 06CBB 01 166.3 -16 -4.3 -3 390 374 -4
358 33W 16BCA 01 QU,TO 132.0 -6 -28.3 -2.5 -1 -1.2 532 526 -1
355 34W 03CBC 01
358 34W 10BBB 01 QU,TO 81.6 8 -1.3 -1.5 .2 -1 557 565 1
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Sheridan County

TABLE 1. WATER LEVELS BY YEAR, SHERIDAN COUNTY

Depth Depth  Depth  Depth  Depth  Depth  Depth  Depth Depth

Land Depth to to to to to to to to to
Surface to Water Water Water Water Water Water Water  Water  Water
Geologic  Altitude Bedrock 1950 1966 1983 1984 1985 1986 1987 1988 1989
Well Number Unit (Feet) (Feet)  (Feet)  (Feet) (Feet)  (Feet) (Feet) (Feet) (Feet)  (Feet)  (Feet)
06S 26W 26CBB 01 2636. 166.7 166.4 167.6 167.1 167.6
06S 27W 05CBB 01 2684. 112.8 112.1 113.8 113.2 1133
06S 27W 08DCA 01 QATO 2588. 108 21 14.6 19.8 20.8 21.1 222 22.6 239
06S 27W 19ADC 01 2620. 33.7 34.0
06S 27W 27BCC 01 TO 2716. 320 162 154.4 160.1 162.5 162.9 158.9
06S 29W 10DBC 01 TO 2823, 205 116 118.6 131.4 130.9 129.6 131.2 133.6
06S 29W 24ABB 01 TO 2781, 205 91 96,2 103.6 103.1 104.3 104.8 107.4 108.4 115.9
06S 29W 33CDA 01 TO 2828. 207 94 93.3 106.4 107.6 117.2 121.6 120.4 117.2
06S 30W 13BAA 01 TO 2875. 216 115 127.8 129.8 131.1 132.6 128.0 1309 131.8
06S 30W 14CCD 01 TO 2884. 203 95 102.8 110.1 110.0 111.5 110.8 110.8 112.0 112.4
07S 26W 06AAB 01 TO 2634. 204 125 125.9 131.2 131.5 132.1 1323 132.7
07S 26W 12BAC 01 TO 2559, 170 94 91.9 100.1 101.4 105.0 99.2 101.7 103.1 101.4
078 26W 19BBC 01 TO 2625. 201 115 124.6 124.8 124.7 124.0 125.4 1254 126.7
07S 26W 28CAB 01 TO 2634, 243 142 148.4 154.4 157.5 161.7 162.1 159.3 164.4
07S 27W 22DAC 01 2644. 113.9 118.9 122.3 115.7 119.8
07S 28W 08BDC 01 TO 2808. 282 140 163.7 165.4 166.1 167.7 169.2
07S 28W 21ABB 01 TO 2774. 235 129 131.0 160.2 158.8 160.2 173.3 177.5 177.3 170.8
07S 28W 36ABA 01 TO 2725. 233 123 127.5 149.0 141.6 149.3 151.0 147.1 146.0 144.3
07S 29W 05SBBB 01 2841. 103.3 104.2 104.9 105.5 107.4
078 29W 27CCC 01 TO 2869. 265 131 175.1 179,77 177.9 195.7 180.7
* 07S 29W 30ABA 01 TO 2886. 255 113 121.8 154.1 158.3 155.5 160.7 160.4 168.7 161.0
078 30W 08CBB 01 2919, 104.6 99.2 104.5 104.2 101.6
08S 26W 14DAA 01 QA  2398. 66 13 19.5 16.9 19.0 18.8 13.9 19.2 18.0 19.8
08S 27W 11DCD 01 QA  2504. 60 13 8.5 10.4 11.1 10.3 10.3 10.6 10.4 10.7
08S 27W 35CBB 01 127.7 128.1 128.8 127.6 127.7
08S 28W 09ABC 01 TO 2766. 233 119 117.7 139.4 139.2 143.3 144.2 140.8 142.6
08S 28W 11DAA 01 2692. 97.9 98.0 99.7 104.8 99.1
08S 29W 01DCB 01 TO 2823, 240 125 122.6 144.3 146.2 154.5 157.7 157.3 161.3
08S 30W 11CBC 01 TO 2941. 277 123 133.5 182.1 179.4 181.2 182.8 184.9 187.4 188.0
08S 30W 13DAA 01 TO 2891. 257 103 109.7 141.5 144.1 145.3 144.7 147.4 1499 151.2
08S 30W 30ABC 01 TO 2962. 234 107 105.8 129.1 129.9 131.6 132.0 132.9 131.7
09S 26W 22BBB 01 2669, 140.3 141.5 142.6 137.7 138.6
09S 27W 12CCC 01 TO 2678. 198 104 106.5 111.0 109.2 113.0 115.3 108.8 107.3
09S 27W 19DDD 01 TO 2750. 205 124 123.6 128.8 133.2 130.3 131.8 133.2 129.4 129.2
09S 27W 27DAA 01 2705. 110.3 111.6 113.3 110.6 117.4
09S 28W 04BCC 01 TO,QA 2677. 98 18 257 27.2 27.0 27.1 27.5 27.6 27.8
09S 29W 03AAA 01 2819. 104.2 103.4 104.6 105.8 110.9
09S 29W 17BAB 01 TO 2854, 196 84 84.2 102.6 104.6 106.5 106.5 106.3 107.0
09S 29W 26BAA 01 TO 2863. 210 123 132.0 141.9 138.5 141.8 145.7 139.3
09S 30W 03AAB 02 TO 2933, 217 118 119.2 141.7 143.5 145.9 1447 148.3 149.3 150.6
09S 30W 35BBB 01 TO 2943, 215 120 129.3 146.4 147.5 146.3 147.0 148.5 151.0
10S 26W 08BAA 01 2590. 24.0 23.3  21.2
108 26W 12AAD 01 2534. 27.9 27.8 29.1 29.6 28.3
108 27W 20CBC 01 QA  2605. 50 12 13.9 18.4 18.2 21.0 19.7 19.9

10S 27W 22DBA 01 QA  2568. 65 10 18.5 19.1 23.1 20.0 207 20.6 207 232

10S 28W 05DDB 01 TO 2789, 173 99 95.2 106.2 108.3 108.5 1067 108.0 111.0 113.0
10S 28W 29DAA 01 QATO 2691. 62 22 254 25.8 30.2 27.0 27.1 27.0 25.8 272
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TABLE 1. WATER LEVELS BY YEAR, SHERIDAN COUNTY, con't.

Depth  Depth  Depth  Depth Depth  Depth  Depth  Depth  Depth
Land Depth to to to to to to to to to
Surface to Water Water Water Water Water Water Water Water Water
Geologic  Altitude Bedrock 1950 1966 1983 1984 1985 1986 1987 1988 1989
Well Number Unit (Feet) (Feet) (Feet)  (Feet) (Feet) (Feet) (Feet) (Feet) (Feet) (Feet) (Feet)
10S 29W 02DDD 01 2803. 90.7 934 82.2 80.1 82.2
10S 29W 20CAA 01 28.8 307 712 170.0
108 30W 08DDD 01 TO 2930. 186 96 93.0 102.7 100.8 100.0 97.9 98.9 100.4 102.3
10S 30W 12ADA 01 TO 2874. 187 89 87.7 96.3 99.8 101.5 106.9 100.3 102.6
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TABLE 2. DERIVED HYDROLOGIC DATA, SHERIDAN COUNTY

Average Average
Water-  Water-  Water-  Annual Annual Percentage
Depth to  Level Level Level Water-Level Water-Level Saturated  Saturated  Change
Water in  Change  Change Change Change Change Thickness Thickness Saturated
Geologic 1989  1950-89 1966-89 1988-89 1950-89 1966-89 in 1950  in 1989 Thickness

Well Number Unit (Feet) (Feet) (Feet) (Feet) (Feet/year) (Feet/year) (Feet) (Feet) 1950-89

06S 26W 26CBB 01 167.6 -5

06S 27W 05CBB 01 113.3 -1

06S 27W 08DCA 01 QATO 23.9 -3 -9.3 -1.3 -1 -4 87 84 -3
06S 27W 19ADC 01 34.0 -3

06S 27W 27BCC 01 TO

06S 29W 10DBC 01 TO

06S 29W 24ABB 01 TO 115.9 -25 -19.7 -1.5 -.6 -9 114 89 =22
06S 29W 33CDA 01 TO 117.2 -23 -23.9 3.2 -.6 -1.0 113 90 -20
06S 30W 13BAA 01 TO 131.8 -17 -.9 -4 101 84 -17
06S 30W 14CCD 01 TO 112.4 -17 -9.6 -4 -4 -4 108 91 -16
07S 26W 06AAB 01 TO 132.7 -8 -6.8 -4 -2 -3 79 71 -10
07S 26W 12BAC 01 TO 101.4 -7 -9.5 1.7 -2 -4 76 69 -9
07S 26W 19BBC 01 TO 126.7 -12 -1.3 -3 86 74 -14
07S 26W 28CAB 01 TO 164.4 -22 -16.0 -5.1 -.6 -7 101 79 =22
07S 27W 22DAC 01 119.8 -4.1

07S 28W 08BDC 01 TO 169.2 -29 -1.5 - 142 113 -20
07S 28W 21ABB 01 TO 170.8 -42 -39.8 6.5 -1.1 -1.7 106 64 -40
07S 28W 36ABA 01 TO 144.3 -21 -16.8 1.7 -5 -7 110 89 -19
07S 29W 05BBB 01 107.4 -1.9

07S 29W 27CCC 01 TO

07S 29W 30ABA 01 TO 161.0 -48 -39.2 7.7 -1.2 -1.7 142 94 -34
07S 30W 08CBB 01 101.6 2.6

08S 26W 14DAA 01 QA 19.8 -7 -3 -1.8 -2 53 46 -13
08S 27W 11DCD 01 QA 10.7 2 -2.2 -3 1 -1 47 49 4
08S 27W 35CBB 01 127.7 -1

08S 28W 09ABC 01 TO 142.6 -24 -24.9 -1.8 -.6 -1.1 114 90 -21
08S 28W 11DAA 01 99.1 5.7

08S 29W 01DCB 01 TO 161.3 -36 -38.7 -4.0 -9 -1.7 115 79 -31
08S 30W 11CBC 01 TO 188.0 -65 -54.5 -.6 -1.7 2.4 154 89 -42
08S 30W 13DAA 01 TO 151.2 -48 -41.5 -1.3 -1.2 -1.8 154 106 231
08S 30W 30ABC 01 TO 131.7 -25 -25.9 1.2 -.6 -1.1 127 102 -20
09S 26W 22BBB 01 138.6 -9

09S 27W 12CCC 01 TO 107.3 -3 -8 1.5 -1 94 91 -3
09S 27W 19DDD 01 TO 129.2 -5 -5.6 2 -1 -2 81 76 -6
09S 27W 27DAA 01 117.4 -6.8

09S 28W 04BCC 01 TOQA 27.8 -10 2.1 -2 -3 -1 80 70 -13
09S 29W 03AAA 01 110.9 -5.1

09S 29W 17BAB 01 TO

09S 29W 26BAA 01 TO 139.3 -16 -1.3 6.4 -4 -3 87 71 -18
09S 30W 03AAB 02 TO 150.6 -33 -31.4 -1.3 -.8 -1.4 99 66 -33
09S 30W 35BBB 01 TO 151.0 -31 217 -.8 -9 95 64 -33
10S 26W 08BAA 01 21.2 2.1

108 26W 12AAD 01 28.3 1.3

108 27W 20CBC 01 QA 19.9 -8 -6.0 -2 -2 -3 38 30 -21
10S 27W 22DBA 01 QA 23.2 -13 -4.7 -2.5 -3 -2 55 42 -24
10S 28W 05DDB 01 TO 113.0 -14 -17.8 -2.0 -4 -.8 74 60 -19
10S 28W 29DAA 01 QATO 27.2 -5 -1.8 -1.4 -1 -1 40 35 -13
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TABLE 2. DERIVED HYDROLOGIC DATA, SHERIDAN COUNTY, con't,

Average Average
Water-  Water-  Water-  Annual Annual Percentage
Depth to  Level Level Level Water-Level Water-Level Saturated Saturated  Change
Water in  Change Change Change Change Change Thickness Thickness Saturated
Geologic 1989  1950-89 1966-89 1988-89 1950-89 1966-89  in 1950  in 1989 Thickness

Well Number Unit (Feet) (Feet) (Feet) (Feet) (Feet/year) (Feet/year) (Feet) (Feet) 1950-89
10S 29W 02DDD 01 82.2 -2.1
10S 29W 20CAA 01
10S 30W 08DDD 01 TO 102.3 -6 -9.3 -1.9 -2 -4 90 84 -7

108 30W 12ADA 01 TO
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Sherman County

TABLE 1. WATER LEVELS BY YEAR, SHERMAN COUNTY

Depth  Depth  Depth  Depth  Depth  Depth  Depth  Depth  Depth

Land Depth to to to to to to to to to
Surface to Water Water Water Water Water Water Water Water  Water
Geologic  Altitude Bedrock 1950 1966 1983 1984 1985 1986 1987 1988 1989
Well Number Unit (Feet) (Feet)  (Feet) (Feet) (Feet)  (Feet) (Feet) (Feet) (Feet) (Feet)  (Feet)
06S 37W 07BBA 01 QA 3304. 134 5 6.1 8.6 7.3 7.4 7.2 7.1
06S 37W 16CDD 01 TO 3460. 264 157 163.8 180.8 171.5 171.5 1719 172.2 173.1
06S 37W 19ABB 01 TO 3476. 309 150 155.4 159.3 160.8 159.3 160.0 160.7 160.4 168.5
06S 38W 09ABD 01 TO 3510. 318 147 151.3 162.3 162.2 163.0 162.0
06S 39W 09DDD 01 TO 3585. 330 145 142.7 148.3 148.6 148.0 149.2 149.5 149.8 150.3
06S 40W 10AAC 01 TO 3641. 341 151 151.2 161.4 161.1 161.5 162.9 162.1 161.6
06S 40W 13CBC 01 3624. 147.7 147.0 148.2 148.3 148.3
06S 40W 30DCC 01 TO 3718. 326 159 153.6 164.6 167.0 167.6 168.3 168.9 169.1 169.4
06S 41W 01ABB 01 TO 3675. 296 150 156.6 159.2 159.6 165.9 159.8 161.6
06S 41W 19DBD 01 TO 3792. 325 162 169.5 181.7 182.3 182.6 183.8 185.4 185.7
06S 41W 27DBD 01 TO 3741. 325 141 142.1 162.5 163.0 164.1 164.5 164.4 164.9 165.6
06S 42W 02AAA 01 TO 37171. 277 179 181.7 195.4 196.3 196.9 198.1 199.8 197.3 198.8
06S 42W 08CBB 01 TO 3841. 304 183 201.3 209.8 212.2 210.8 211.2 209.8 211.2
06S 42W 22DCC 01 TO 3837. 315 177 183.1 193.9 193.8 194.1 194.7 195.4 195.8 196.4
06S 42W 30ADA 01 TO 3871. 309 176 183.6 201.5 201.9 202.2 202.2 204.9 203.5 204.2
07S 37W 04BBC 01 TO 3455. 270 122 137.1 136.9 139.5 136.7 137.6 137.6 1383
078 37W 05CCB 01 TO 3472. 294 124 129.9 137.3 137.5 137.8 138.0 144.4 138.7 139.3
07S 38W 28DAA 01 3545. 145.4 147.4 147.8 148.3 149.2
07S 39W 01DCD 01 3563. 133.8 134.2 133.7 134.6 134.9

07S 39W 09BBB 01 3589. 295 106 104.8 114.6 116.1 116.7 116.5 117.3 117.6 117.5

07S 39W 24BAA 01 3587. 300 137 133.9 146.9 148.7 148.5 148.4
07S 40W 06ADB 01 3722. 343 152 149.4 166.6 167.2 167.3 168.6 168.4 168.3 168.7
07S 40W 29BBA 01 3708. 288 121  121.5 139.9 140.9 141.6 141.7 141.9

07S 40W 35BBB 01
07S 40W 36BAB 01

3650. 255 102 103.0 126.3 125.6 124.8 125.8 127.4 127.5 129.6
3643. 321 105 109.9 132.6 133.6 133.7 1333 1349 1354 1369

07S 41W 07BCB 01 3840. 300 180 1744 195.4 198.1 199.5 200.0 200.9
07S 41W 28DBB 01 3774. 280 111 111.4 126.4 126.6 127.3 128.2 1293 129.7 130.0
07S 42W 07DAA 01 3903. 320 163 164.4 192.8 195.5 191.9 189.1 188.4
07S 42W 17CCC 01 3864. 263 119 117.9 139.3 140.2 141.2 1419 142.1 142.2

07S 42W 27AAB 01 3862. 321 142 140.6 164.5 165.1 164.5 1653 167.2 166.8 169.0

08S 37W 03ADB 01 3476. 273 126 143.5 153.7 155.3 156.1 159.9 158.7

08S 37W 21CCC 01 3496. 230 120 121.1 139.1 138.7 140.4 140.1 141.0 141.1 1413
08S 37W 32ABB 01 3468. 216 83 80.0 959 95.7 94.9 96.1 96.0 96.3
08S 38W 17CDD 01 3603. 293 143  142.0 161.0 162.2 161.2 161.2 160.8 162.2 162.1
08S 38W 24AAB 01 3513. 260 110 111.0 117.9 119.8 120.7 124.3 125.9 127.1

08S 39W 15CCC 01
08S 40W 12DBA 01
08S 40W 17CDB 01
08S 40W 20CCC 01
08S 40W 25AAC 01

3642. 272 127 135.0 163.6 163.5 163.9 163.5 163.8 164.7 165.3
3670. 290 120 133.0 166.0 166.0 165.6 166.1 165.8 166.1 167.5
3727. 277 102 108.0 132.5 132.7 135.1 133.1 133.9 134.1 137.0
3716. 271 80 80.0 113.7 113.6 1143 111.9 1129 112.7 110.8
3701. 290 133 158.0 182.6 182.1 182.3 181.5 182.1 182.9 182.2

08S 41W 17CBA 01
08S 41W 25BBC 01
08S 42w 15DDB 01
08S 42W 31DCD 01

3843. 300 129 129.0 145.7 147.4 153.6 146.3 148.8 149.7 147.1
3754, 264 94 96.0 117.2 116.1 118.6 119.3 120.5 120.8 121.9
3859. 274 98 99.0 125.8 124.0 125.5 125.9 126.8 126.5 127.9
3872. 207 50 58.0 79.0 79.1 79.9 80.6 81.2 81.7 822

3333 33333 33333 33333 323333 3

09S 37W 07DDB 01 3496. 92.8 92.8 933 93:7 92.2

09S 38W 13BCC 01 TO 3510, 80.4 79.0 79.4 805 78.7

09S 39W 01DBA 01 3619. 163.4 156.7 139.7 140.1 140.8
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TABLE 1. WATER LEVELS BY YEAR, SHERMAN COUNTY, con't,

Geologic

Well Number

Land

Surface
Altitude

(Feet)

Depth

to

Bedrock
(Feet)

Depth

to

Water
1950
(Feet)

Depth
to
Water
1966
(Feet)

Depth  Depth

Depth
to
Water
1988
(Feet)

Depth

Water
1989
(Feet)

09S 39W 02BAB 01
098 39W 10CCB 01
098 39W 19CCC 01

09S 40W 13CDC 01
09S 40W 29BBB 01
09S 41W 05DCC 01
09S 41W 14BBC 01
09S 41W 28AAA 01

09S 41W 34BAB 01
09S 42W 08AAA 01
09S 42W 14AAA 01
09§ 42W 29CBB 01
09S 42W 35ABB 01

10§ 37W 23ABB 01
10S 40W 10ADC 01
108 41W 15CAD 01
10S 42W 20ABB 01
10S 42W 21BBB 01

108 42W 24BAB 01

d 3838 38 333 3 3

3

3646.
3661.
3695,

3722.
3782.
3860.
3835,
3854.

3841.
3943,
3901.

3916.

3421.
3624,
3762.
3968.
3963.

3903.

246
245
260
246
265
290
290
271
291
268
289

68
117
223

204

133
105

123
122
128
129
124

111
120
116
102
171
12
12
73

73

125.0
119.0
136.0
134.0
114.0
131.0
131.0
103.0
174.0

16.0

12.0

86.0

84.0

169.9
139.3

135.4

159.4

159.7
168.8

177.4

174.3
149.9
157.3
165.7

143.9

199.2

16.5

113.9
111.8

102.8

172.3
148.8
136.0

160.6
161.2
172.9
180.0
176.1

151.6
158.2
165.8
140.5
142.5

17.6
25.8
115.8
112.7
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TABLE 2. DERIVED HYDROLOGIC DATA, SHERMAN COUNTY

Average Average
Water-  Water-  Water-  Annual Annual Percentage
Depth to  Level Level Level Water-Level Water-Level Saturated  Saturated  Change
Water in  Change Change Change Change Change Thickness Thickness Saturated
Geologic 1989  1950-89 1966-89 1988-89 1950-89 1966-89  in 1950  in 1989 Thickness

Well Number Unit (Feet) (Feet) (Feet) (Feet) (Feet/year) (Feet/year) (Feet) (Feet) 1950-89
06S 37W 07BBA 01 QA 7.1 -2 -1.0 1 -1 129 127 -2
06S 37W 16CDD 01 TO 173.1 -16 -9.3 -. -4 -4 107 91 -15
06S 37W 19ABB 01 TO 168.5 -19 -13.1 -8.1 -5 -.6 159 141 -11
06S 38W 09ABD 01 TO
06S 39W 09DDD 01 TO 150.3 -5 -7.6 -5 -1 -3 185 180 -3
06S 40W 10AAC 01 TO 161.6 -11 -10.4 .5 -3 -5 190 179 -6
06S 40W 13CBC 01 148.3 .0
06S 40W 30DCC 01 TO 169.4 -10 -15.8 -3 -3 -7 167 157 -6
06S 41W 01ABB 01 TO
06S 41W 19DBD 01 TO
06S 41W 27DBD 01 TO 165.6 -25 -23.5 -7 -.6 -1.0 184 159 -14
06S 42W 02AAA 01 TO 198.8 -20 -17.1 -1.5 -5 -7 98 78 -20
06S 42W 08CBB 01 TO 211.2 -28 -9.9 -1.4 -7 -4 121 93 -23
06S 42W 22DCC 01 TO 196.4 -19 -13.3 -.6 -5 -.6 138 119 -14
06S 42W 30ADA 01 TO 204.2 -28 -20.6 -7 -7 -9 133 105 -21
07S 37W 04BBC 01 TO 138.3 -16 -7 -4 148 132 -11
07S 37W 05CCB 01 TO 139.3 -15 -9.4 -.6 -4 -4 170 155 -9
07S 38W 28DAA 01 149.2 -9
07S 39W 01DCD 01 134.9 -3
07S 39W 09BBB 01 TO 117.5 -12 -12.7 1 -3 -.6 189 178 -6
07S 39W 24BAA 01 TO 148.4 -11 -14.5 .1 -3 -.6 163 152 -7
07S 40W 06ADB 01 TO 168.7 -17 -19.3 -4 -4 -.8 191 174 -9
07S 40W 29BBA 01 TO 141.9 -21 -20.4 -2 -5 -9 167 146 -13
07S 40W 35BBB 01 TO 129.6 -28 -26.6 2.1 -7 -1.2 153 125 -18
07S 40W 36BAB 01 TO 136.9 -32 -27.0 -1.5 -8 -1.2 216 184 -15
07S 41W 07BCB 01 TO 200.9 -21 -26.5 -9 -.5 -1.2 120 99 -18
07S 41W 28DBB 01 TO 130.0 -19 -18.6 -3 -5 -.8 169 150 -11
07S 42W 07DAA 01 TO 188.4 -25 -24.0 .7 -.6 -1.0 157 132 -16
07S 42W 17CCC 01 TO 142.2 -23 -24.3 -1 -6 -1.1 144 121 -16
07S 42W 27AAB 01 TO 169.0 -27 -28.4 -2.2 -7 -1.2 179 152 -15
08S 37W 03ADB 01 TO
08S 37W 21CCC 01 TO 141.3 -21 -20.2 -2 -5 -9 110 89 -19
08S 37W 32ABB 01 TO 96.3 -13 -16.3 -3 -3 -7 133 120 -10
08S 38W 17CDD 01 TO 162.1 -19 -20.1 .1 -5 -9 150 131 -13
08S 38W 24AAB 01 TO 127.1 -17 -16.1 -1.2 -4 -7 150 133 -11
08S 39W 15CCC 01 TO 165.3 -38 -30.3 -.6 -1.0 -1.3 145 107 -26
08S 40W 12DBA 01 TO 167.5 -48 -34.5 -1.4 -1.2 -1.5 170 123 -28
08S 40W 17CDB 01 TO 137.0 -35 -29.0 -2.9 -.9 -1.3 175 140 -20
08S 40W 20CCC 01 TO 110.8 -31 -30.8 1.9 -.8 -1.3 197 166 -16
08S 40W 25AAC 01 TO 182.2 -49 -24.2 .7 -1.3 -1.1 157 108 -31
08S 41W 17CBA 01 TO 147.1 -18 -18.1 2.6 -5 -.8 171 153 -11
08S 41W 25BBC 01 TO 121.9 -28 -25.9 -1.1 - -1.1 170 142 -16
08S 42W 15DDB 01 TO 127.9 -30 -28.9 -1.4 -8 -1.3 176 146 -17
08S 42W 31DCD 01 TO 82.2 232 -24.2 -5 -.8 -1.1 157 125 -20
09S 37w 07DDB 01 92.2 1.5
09S 38W 13BCC 01 TO 78.7 1.8
09S 39W 01DBA 01 140.8 -
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TABLE 2. DERIVED HYDROLOGIC DATA, SHERMAN COUNTY, con't.

Average Average
Water-  Water-  Water-  Annual Annual Percentage
Depth to  Level Level Level Water-Level Water-Level Saturated  Saturated  Change
Water in - Change Change Change Change Change Thickness Thickness Saturated
Geologic 1989  1950-89 1966-89 1988-89 1950-89 1066-89 in 1950  in 1989 Thickness
Well Number Unit (Feet) (Feet) (Feet) (Feet) (Feet/year) (Feet/year) (Feet) (Feet) 1950-89
09S 39W 02BAB 01 TO 172.3 -39 -2.4 -1.0 113 74 -35
09S 39W 10CCB 01 148.8 -9.5
09S 39W 19CCC 01 TO 136.0 -31 -.6 -.8 140 109 -22
09S 40W 13CDC 01 TO 160.6 -38 -35.6 -1.2 -1.0 -1.5 137 99 -28
09S 40W 29BBB 01 TO 161.2 -39 -42.2 -1.5 -1.0 -1.8 124 85 -31
09S 41W 05DCC 01 TO 172.9 -45 -36.9 -4.1 -1.2 -1.6 137 92 -33
09S 41W 14BBC 01 180.0 -51 -2.6 -1.3
09S 41W 28AAA 01 TO 176.1 -52 -42.1 -1.8 -1.3 -1.8 166 114 -31
09S 41W 34BAB 01 TO 151.6 -41 -37.6 -1.7 -1.1 -1.6 179 138 -23
09S 42W 08AAA 01 TO 158.2 -38 -27.2 -9 -1.0 -1.2 151 113 -25
09S 42W 14AAA 01 TO 165.8 -50 -34.8 -1 -1.3 -1.5 175 125 -29
09S 42W 29CBB 01 140.5
09S 42W 35ABB 01 TO 142.5 -41 -39.5 1.4 -1.1 -1.7 166 126 -24
10S 37W 23ABB 01 TO
10S 40W 10ADC 01 QA,TO 17.6 -6 -1.6 -1.1 -2 -1 56 50 -11
10S 41W 15CAD 01 TO,QA 25.8 -14 -13.8 -4 -.6 105 91 -13
10S 42W 20ABB 01 115.8 -1.9
10S 42W 21BBB 01 TO 112.7 -40 -26.7 -9 -1.0 -1.2 150 110 -27
10S 42W 24BAB 01 TO
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Stafford County

TABLE 1. WATER LEVELS BY YEAR, STAFFORD COUNTY

Depth  Depth Depth Depth Depth  Depth Depth  Depth  Depth
Land Depth to to to to to to to to to
Surface to Water Water Water Water Water Water Water  Water  Water
Geologic  Altitude Bedrock 1944 1974 1983 1984 1985 1986 1987 1988 1989
Well Number Unit (Feet) (Feet) (Feet)  (Feet) (Feet) (Feet) (Feet) (Feet) (Feet) (Feet) (Feet)
21S 11W 07BBB 01 1808. 193 20 21.0 229 17.9 15.7 21.0
218 12W 10CDD 01 QU 1845. 200 24 4.9 255 27.3 29.0 25.1 22.6 27.1
21S 13W 05CBD 01 QU 1893. 27.8 28.0
218 13W 27DDD 02 QU 1871. 152 11 .6 10,2 10.8 11.1 9.0 10.6 7.8 10.8
218 14W 22AAC 01 QU 1926. 196 16 48 20.1 21.0 227 223 229 21.1 233
218 14W 32BAC 01 QU 1949. 219 22 162 27.6 28.5 299 30.1 30.7 30.1
228 11W 07BBB 01 QU 1785. 54 10 3.3 4.7 4.8 4.9 4.5 4.6 4.5 5.4
228 12W 05BBD 01 QU 1870. 220 21 8.9 204 20.2 211 18.1 19.4 16.1 20.2
228 12W 30BBD 01 QU 1872. 162 13 7.0 17.0 17.4 17.7 157 16.2 14.1 179
225 12W 36BBB 02 QU 1827. 146 i 4.4 5.0 4.6 3.0 3.8 3.2 5.7
22S 13W 05CBC 01 QU 1905. 165 6 3.1 17.0 17.7 189 17.1 17.9 159 189
228 13W 12CAC 01 QU 188S5. 180 20 8.6 21.0 21.1 222 195 204 174 215
228 13W 29DAD 01 QU 1902. 204 17 52 173 17.8 192 17.6 17.6 149 19.0
228 14W 14CCA 01 QU 1930. 200 12 .8 209 21.8 239 21.3 22,0 19.8 238
228 14W 35DDB 01 QU 1930. 130 20 11.1 27.9 284 29.8 279 279 256 29.2
23S 11W 02BBB 01 Qu 1789. 125 1.0 1.9 3.1 2.9 1.3 1.2 1.6 3.7
23S 11W 22BCC 01 QU 1802. 172 5 174 222 228 230 214 21.8 206 23.1
23S 11W 36CCA 01 1803. 19.7
23S 12W 07DBD 01 QU 1859. 174 1 .5 8.5 8.8 8.9 7.4 8.1 7.0 9.0
23S 12W 22BCC 01 QU 1853. 163 4 54 15.0 152 149 121 13.2 11.5 16.5
23S 12W 36BBC 01 QU 1849. 154 8 11.7 17.9 183 179 14.6 149 133 16.6
23S 13W 08CCB 01 QU 1895. 120 8 4.4 12,5 13,0 13.6 12.2 124 10.5 134
23S 13W 30CBB 01 QU 1906. 86 11 7.9 12.8 13.2 134 125 123 114 134
238 13W 35CCA 01 QU 1897. 150 19 7.3 199 20.2 206 19.3 187 17.5 203
23S 14W 15ADD 01 QU 1927, 76 7 3.3 10.2 10.5 10.6 103 10.6 9.8 11.9
23S 14W 30BBB 01 QU 1988. 168 24 344 404 42,1 42.0 41.5 40.7 433
248 11W 14CAB 01 QU 1813. 156 24 30.0 32,9 33,5 342 33.8 32.8 293 323
248 11W 17DDB 01 QU 1833, 133 23 22.8 24.1 243 245 23.6 223 202 22.6
248 12W 04CDB 01 1875. 22.2
248 12W 17CAB 01 QU 1893. 144 22 16.8 28.5 28.4 27.8 246 24,7 228 275
24S 12W 34ABC 01 QU 1880. 150 29 20.0 23.9 23.7 23.6 22,0 19.3 17.2 21.0
248 13W 16ACA 01 QU 1915. 137 18 8.6 21.6 21.6 219 206 202 19.0 218
248 13W 20CDD 01 1932. 22.1  20.7 22.6
248 13W 36DDD 01 1907. 155 21 23.2 22,7 22.1 19.2 188 15.9 20.6
248 14W 17AAC 01 QU 1982. 132 27 217 30.6 30.5 33.2 30.8 309 301 329
248 14W 31BBD 01 QU 1998. 158 23 7.8 21.8 205 21.2 20.1 204 17.6 21.2
24S 15W 10BAB 01 QU  2024. 114 24 14.6 27.8 27.8 289 29.0 294 283 307
24S 15W 32DBC 01 QU  2044. 184 21 9.9 252 25.0 267 27.0 26.6 235 269
258 11W 02ACB 01 QU 1770. 90 10 103 11.8 11.8 11.7 114 11.0 104 11.6
258 11w 23DDD 01 QU 1796. 156 13 129 16,7 17.0 16.8 15.6 149 12,1 15.9
255 12W 11AAA 01 1846. 81 16 19.4 17.0 13.0 11.2 9.9 159
258 12W 16DCA 01 1868. 13.8
258 12W 24DDB 01 QU 1840. 145 17 10.2 13.8 13.7 136 123 11.7 103 13.1
258 13W 16AAC 01 1940. 142 22 28.8 27.2 279 23.2 233 202 274
258 13W 31DDA 01 1973. 221 38 21.1 189 18.9 22.4
258 13W 36DCC 01 1902. 177 22 14.7 9.7 8.5 13.8
258 14W 04AAD 01 QU 1969. 149 24 9.2 144 140 144 135 13.9 123 146
105



TABLE 1. WATER LEVELS BY YEAR, STAFFORD COUNTY, con't.

Depth  Depth  Depth  Depth Depth Depth Depth  Depth  Depth
Land Depth to to to to to to to to to

Surface to Water  Water Water  Water Water Water Water Water  Water

Geologic  Altitude Bedrock 1944 1974 1983 1984 1985 1986 1987 1988 1989

Well Number Unit (Feet) (Feet)  (Feet)  (Feet) (Feet) (Feet) (Feet) (Feet) (Feet) (Feet) (Feet)
258 14W 21DDB 01 1980. 12.2 104 14.4
258 14W 30CDB 01 0.0) 2004. 214 14 7.2 160 157 170 153 14.5 124 16.1
2558 15W 11BCB 01 QU 2020. 174 16 11.7 16.0 174 18.6 197 21.1 20.1 204
258 15W 29BBD 01 QU 2034. 184 16 4.3 11.9 11.9 123 11.2 109 8.7 12.3
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TABLE 2. DERIVED HYDROLOGIC DATA, STAFFORD COUNTY

Average Average
Water-  Water-  Water-  Annual Annual Percentage
Depth to  Level Level Level Water-Level Water-Level Saturated  Saturated  Change
Water in  Change  Change Change Change Change Thickness Thickness Saturated
Geologic 1989  1944-89 1974-89 1988-89 1944-89 1974-89  in 1944  in 1989 Thickness

Well Number Unit (Feet) (Feet) (Feet) (Feet) (Fect/year) (Feet/year) (Feet) (Feet) 1944-89
21S 11W 07BBB 01 21.0 -1 -5.3 173 172 -1
218 12W 10CDD 01 QU 27.1 -3 -22.2 -4.5 -.1 -1.5 176 173 -2
21S 13W 05CBD 01 QU 28.0 -2
218 13W 27DDD 02 Qu 10.8 0 -10.2 -3.0 -7 141 141 0
215 14W 22AAC 01 QU 23.3 -1 -18.5 2.2 -2 -1.2 180 173 -4
218 14W 32BAC 01 QU
228 11W 07BBB 01 QU 5.4 5 -2.1 -.9 1 -1 44 49 11
225 12W 0SBBD 01 QU 20.2 1 -11.3 -4.1 -.8 199 200 1
225 12W 30BBD 01 QU 17.9 -5 -10.9 -3.8 -.1 -7 149 144 -3
22S 12W 36BBB 02 QU 5.7 -5.0 -2.5 -3 140
22S 13W 05CBC 01 QU 18.9 -13 -15.8 -3.0 -3 -1.1 159 146 -8
22S 13W 12CAC 01 QU 21.5 -2 -12.9 -4.1 -9 160 159 -1
228 13W 29DAD 01 0.9} 19.0 -2 -13.8 -4.1 -9 187 185 -1
225 14W 14CCA 01 QU 23.8 -12 -23.0 -4.0 -3 -1.5 188 176 -6
22S 14W 35DDB 01 QU 29.2 -9 -18.1 -3.6 -2 -1.2 110 101 -8
23S 11W 02BBB 01 QU 3.7 -2.7 2.1 -2 121
23S 11W 22BCC 01 QU 23.1 -18 -5.7 -2.5 -4 -4 167 149 -11
23S 11W 36CCA 01 19.7
23S 12W 07DBD 01 QU 9.0 -8 8.5 -2.0 -2 -.6 173 165 -5
23S 12W 22BCC 01 QU 16.5 -13 -11.1 -5.0 -3 -7 159 147 -8
23S 12W 36BBC 01 QU 16.6 -9 -4.9 -3.3 -2 -3 146 137 -6
23S 13W 08CCB 01 QU 13.4 -5 -9.0 2.9 -1 -.6 112 107 -4
23S 13W 30CBB 01 QU 13.4 -2 -5.5 -2.0 -4 75 73 -3
23S 13W 35CCA 01 QU 20.3 -1 -13.0 -2.8 -9 131 130 -1
23S 14W 15ADD 01 QU 11.9 -5 8.6 -2.1 -1 -.6 69 64 -1
23S 14W 30BBB 01 QU 43.3 -19 -8.9 -2.6 -4 -.6 144 125 -13
245 11W 14CAB 01 QU 32.3 -8 -2.3 -3.0 -2 -2 132 124 -6
24S 11W 17DDB 01 QU 22.6 0 .2 -2.4 110 110 0
248 12W 04CDB 01 22.2
248 12W 17CAB 01 QU 27.5 -6 -10.7 -4.7 -1 -1 122 117 -4
248 12W 34ABC 01 QU 21.0 8 -1.0 -3.8 .2 -1 121 129 7
24S 13W 16ACA 01 QU 21.8 -4 -13.2 -2.8 -1 -9 119 115 -3
248 13W 20CDD 01 22.6 -1.9
248 13W 36DDD 01 20.6 0 -4.7 134 134 0
248 14W 17AAC 01 QU 32.9 -6 -11.2 -2.8 -1 -7 105 99 -6
245 14W 31BBD 01 QU 21.2 2 -13.4 -3.6 -9 135 137 1
248 15W 10BAB 01 QU 30.7 -7 -16.1 2.4 -2 -1.1 90 83 -8
248 15W 32DBC 01 QU 26.9 -6 -17.0 3.4 -1 -1.1 163 157 -4
255 11W 02ACB 01 Qu 11.6 -2 -1.3 -1.2 -1 80 78 -3
255 11W 23DDD 01 QU 15.9 -3 -3.0 -3.8 -1 -2 143 140 -2
255 12W 11AAA 01 15.9 0 -6.0 65 65 0
258 12W 16DCA 01 13.8
258 12W 24DDB 01 QU 13.1 4 -2.9 -2.8 .1 -2 128 132 3
2558 13W 16AAC 01 27.4 -5 -1.2 -1 120 115 -4
255 13W 31DDA 01 22.4 16 .4 183 199 9
258 13W 36DCC 01 13.8 8 -5.3 .2 155 163 5
255 14W 04AAD 01 QU 14.6 9 5.4 -2.3 2 -4 125 134 7
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___TABLE 2. DERIVED HYDROLOGIC DATA, STAFFORD COUNTY, con't,

Average Average
Water-  Water-  Water-  Annual Annual Percentage
Depth to  Level Level Level Water-Level Water-Level Saturated Saturated  Change
Water in - Change  Change Change Change Change Thickness Thickness Saturated
Geologic 1989  1944-89 1974-89 1988-89 1944-89 1974-89  in 1944  in 1989 Thickness
Well Number Unit (Feet) (Feet) (Feet) (Feet) (Feet/year) (Feet/year) (Feet) (Feet) 1944-89
25S 14W 21DDB 01 14.4 -4.0
258 14W 30CDB 01 QU 16.1 -2 -8.9 -3.7 -6 200 198 -1
258 15W 11BCB 01 QU 20.4 -4 -8.7 -3 -1 -.6 158 154 -3
25S 15W 29BBD 01 QU 12.3 4 -8.0 -3.6 .1 -5 168 172 2
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Stanton County

TABLE 1. WATER LEVELS BY YEAR, STANTON COUNTY

Depth  Depth  Depth  Depth  Depth  Depth  Depth  Depth  Depth

Land Depth to to to to to to to to to
Surface to Water  Water Water Water Water  Water Water  Water  Water
Geologic  Altitude Bedrock 1940 1966 1983 1984 1985 1986 1987 1988 1989
Well Number Unit (Feet) (Feet)  (Feet) (Feet) (Feet) (Feet) (Feet) (Feet) (Feet) (Feet) (Feet)
27S 39W 02BBB 01 QU,TO 3217. 97 88 88.1 85.5 85.8 85.6 855 875
27S 39W 27BBA 01 QU,TO 3175. 395 68 102.2 189.3 181.9 181.0 176.4 227.6
27S 40W 07ABB 01 3273, 228 63 70.7 106.8 119.1
27S 40W 16CCC 01 3259. ' 101.2 107.1 115.3 121.6
27S 40W 25CBC 01 QU TO 3228. 328 73 85.8 174.1 178.0 156.3 165.0 169.2 166.0 191.3
27S 41W 31CCB 02 QU,TO 3402. 308 156 167.6 244.2 248.4 248.2 248.7 243.3 250.3
27S 41W 35CCC 01 QU,TO,KJ3340. 135.0 165.3 167.8 168.8 169.3 172.5 174.8 179.7
27S 42W 11DBD 01 QU,TO 3409. 250 120 116.0 174.6
27S 42W 17CCC 01 3496. 237.7 2263 229.2 230.6
278 42W 31CCC 01 QU,TO,KJ3537. 292 167 193.2 240.6 235.7 239.6 238.1 240.5 241.4 245.0
27S 43W 02BBD 01 3544, 319 166 226.0 228.1 232.2 239.3
28S 39W 14BBC 01 QU,TO,KT3158. 408 53 97.1 139.5 141.5 1449 146.0 146.6 150.4
28S 39W 16CCC 01 3171. 391 49 149.7 149.7 157.6 162.8 187.0
288 39W 33ACC 01 QU,TO 3201. 428 82 120.1 183.8 179.7 178.0 181.0 186.3 185.2 186.0
28S 39W 36ABB 01 QU,TO 3145. 412 57 100.3 195.2 181.0 179.7 189.5 191.6 197.8
28S 40W 04CCC 01 QU,TO 3289, 354 110 115.6 197.5 194.6 194.6 194.1 214.2 2317
28S 40W 12DDD 02 QU,TO 3225. 385 83 107.4 202.8 202.7 199.9 211.0 207.7 210.2 224.2
285 40W 23ACC 01 QU,TO 3254. 404 103 120.2 173.1 172.2 179.2 181.5 183.8 194.9
28S 40W 32CCB 01 QU,TO 3320. 446 158 172.5 252.8 237.7 237.8 237.1
28S 41W 02CCC 01 3343, 343 141 235.2 234.9 236.2 238.3 238.5
28S 41W 19CBB 01 3433, 333 183 224.4 2240
28S 41W 31BDD 01 QU,TO 3414. 280 155 146.0 172.3 173.5 172.3 169.0 173.2
28S 41W 35CAB 01 3364.
288 42W 08CCC 01 QU,TO 3539. 300 199 233.9 260.7 261.5 256.7 260.9 259.0 259.9 271.9
28S 42W 20BCC 01 3553. 251.0 250.0 250.5 251.6
28S 42W 32BBB 01 KJ 3540. 215.9 232.0 236.6 233.0 229.9 228.6 233.7 246.6
29S 39W 17BCB 01 QU,TO 3239. 456 108 128.2 228.0 220.2 218.1 235.6
29S 39W 21DBD 01 QU,TO 3183. 413 62 82.6 160.0 162.4 166.4 174.1 179.4 181.8 191.5
29S 39W 24DDA 01 QU,TO 3154. 449 62 80.0 147.1 150.7 154.6 157.0 149.9 178.4
29S8 40W 28ABB 01 3282. 422 132 219.0 223.5 227.6 230.8 237.6
29S8 41W 13ACC 01 QU,TO 3344. 400 176 192.6 254.5 257.0 258.5 262.2 267.1 266.5 275.1
295 41W 31CBD 01 K7 34717. 236.5 238.0 240.9 237.9 238.7 262.2 272.0
298 42W 08CDC 01 KJ 3517. 186.9 196.5 197.9 193.6 195.9 192.7 189.3 194.6
298 42W 24CCC 01 QU,TO,KT3484. 221.2 202.4 205.8 205.2 199.8 206.3 205.1 207.2
29S8 43W 33CDB 01 KJ 3654. 119.8 117.8 116.8 117.2 115.8 117.0 115.0
308 39W 18BBB 01 QU,TO,KJ3238. 121.2 190.2 201.1 205.9 208.0 214.8
308 39W 23BBB 01 QU,TO 3179. 404 72 89.5 170.1 163.9 173.0 167.7 167.7 167.6 162.1
30S 40W 12BBB 01 3274. 434 138 225.2 232.6 240.3 241.4 2463
30S 40W 24CDC 01 QU,TO,KT3237. 115.3 178.6 158.6 161.7 166.0 167.1 168.8 174.5
308 40W 33CCB 01 KJ 3309. 164.3 187.3 181.2 184.4 185.3 186.2 186.8 188.1
308 41W 13CCC 02 198.4 198.3 201.7 208.0 2124
308 41W 23DDB 01 3365. 205 178 189.8 190.8 190.9 190.2 191.1
308 42W 12ACC 01 KJ 3457. 188.0 192.2 193.9 195.5 192.3 192.0 193.4 198.9
308 42W 16BDB 01 KJ 3524, 187.8 193.6 183.3 179.6 181.0 176.5 174.8 180.0
308 43W 34BBB 01 QU TO 3622. 103 42 66.3 81.6 81.7 81.0 747 74.4 73.7 782
30S 43W 36BB 01 QU,TO,KJ3595. 71.6 153 747 76.1 79.4 81.4
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TABLE 2. DERIVED HYDROLOGIC DATA, STANTON COUNTY

Average Average
Water-  Water-  Water-  Annual Annual Percentage
Depth to  Level Level Level Water-Level Water-Level Saturated  Saturated  Change
Water in  Change Change Change Change Change  Thickness Thickness Saturated
Geologic 1989  1940-89 1966-89 1988-89 1940-89 1966-89  in 1940  in 1989 Thickness
Well Number Unit (Feet) (Feet) (Feet) (Feet) (Feet/year) (Feet/year) (Feet) (Feet) 1940-89
278 39W 02BBB 01 QU,TO
27S 35W 27BBA 01 QU,TO 227.6 -160 -125.4 -51.2 -3.3 -5.5 327 167 -49
278 40W 07ABB 01
278 40W 16CCC 01 121.6 -6.3
278 40W 25CBC 01 QU,TO 191.3 -118 -105.5 -25.3 2.4 -4.6 255 137 -46
278 41W 31CCB 02 QU,TO 250.3 -94 -82.7 -1.9 -3.6 152 58 -62
278 41W 35CCC 01 QU,TO,KJ 179.7 -44.7 -4.9 -1.9
275 42W 11DBD 01 QU,TO
278 42W 17CCC 01 230.6 -1.4
278 42W 31CCC 01 QU,TO,KJ 245.0 -78 -51.8 -3.6 -1.6 -2.3 125 47 -62
27S 43W 02BBD 01 239.3 -73 -1.5 153 80 -48
285 39W 14BBC 01 QU,TO,KJ 150.4 -97 -53.3 -3.8 -2.0 -2.3 355 258 -27
288 39W 16CCC 01 187.0 -138 -2.8 342 204 -40
28S 39W 33ACC 01 QU,TO 186.0 -104 -65.9 -.8 -2.1 -2.9 346 242 -30
288 39W 36ABB 01 QU,TO 197.8 -141 -97.5 -6.2 -2.9 -4.2 355 214 -40
285 40W 04CCC 01 QU,TO 231.7 -122 -116.1 -17.5 -2.5 -5.0 244 122 -50
285 40W 12DDD 02 QU,TO 224.2 -141 -116.8 -14.0 -2.9 -5.1 302 161 -47
285 40W 23ACC 01 QU,TO 194.9 -92 -74.7  -11.1 -1.9 -3.2 301 209 -31
28S 40W 32CCB 01 QU,TO
28S 41W 02CCcC 01 238.5 -98 -2 -2.0 202 105 -48
28S 41W 19CBB 01
285 41W 31BDD 01 QU,TO
288 41W 35CAB 01
28S 42W 08CCC 01 QU,TO 271.9 -73 -38.0  -12.0 -1.5 -1.7 101 28 -12
28S 42W 20BCC 01 251.6 -1.1
28S 42W 32BBB 01 KJ 246.6 -30.7  -12.9 -1.3
29S8 39W 17BCB 01 QU,TO
298 39W 21DBD 01 QU,TO 191.5 -130 -108.9 -9.7 -2.7 -4.7 351 222 -37
298 39W 24DDA 01 QU,TO 178.4 -116 -98.4 2.4 -4.3 387 271 -30
29S8 40W 28ABB 01 237.6 -106 -6.8 -2.2 290 184 -37
29S8 41W 13ACC 01 QU,TO 275.1 -99 -82.5 -8.6 -2.0 -3.6 224 125 -44
295 41W 31CBD 01 KJ 272.0 -35.5 -1.5
298 42W 08CDC 01 KJ 194.6 =17 -5.3 -3
29S 42W 24CCC 01 QU,TO,KJ 207.2 14.0 2.1 .6
29S8 43W 33CDB 01 KJ 115.0 4.8 2.0 .2
30S 39W 18BBB 01 QU,TO,KJ 214.8 -93.6 -6.8 -4.1
305 39W 23BBB 01 QU,TO 162.1 -90 -72.6 5.5 -1.8 -3.2 332 242 -217
305 40W 12BBB 01 246.3  -108 -4.9 -2.2 296 188 -36
308 40W 24CDC 01 QU,TO,KT 174.5 -59.2 -5.7 -2.6
30S 40W 33CCB 01 KJ 188.1 -23.8 -1.3 -1.0
30S 41W 13CCC 02 212.4 -4.4
30S 41W 23DDB 01 191.1 -13 -9 -3 27 14 -48
30S 42W 12ACC 01 KJ 198.9 -10.9 -5.5 -.5
30S 42W 16BDB 01 KJ 180.0 7.8 -5.2 .3
308 43W 34BBB 01 QU,TO 78.2 -36 -11.9 -4.5 -7 -5 61 25 -59
30S 43W 36BB 01 QU,TOKJ 81.4 -9.8 -4
110



Stevens County

TABLE 1. WATER LEVELS BY YEAR, STEVENS COUNTY

Depth  Depth Depth  Depth  Depth Depth  Depth  Depth  Depth
Land Depth to to to to to to to to to
Surface to Water  Water Water  Water Water  Water Water  Water  Water
Geologic  Altitude Bedrock 1940 1966 1983 1984 1985 1986 1987 1988 1989
Well Number Unit (Feet) (Feet)  (Feet)  (Feet) (Feet) (Fee) (Feet) (Feet) (Feet) (Feet) (Feet)
31S 35W 15BAA 01 QU,TO 3009. 449 224 236.4 278.5 282.8 285.8 288.5 289.4 290.3 296.4
318 35W 19CCC 01 QU,TO 3039. 490 174 187.3 222.7 223.5 224.6 226.0 227.0 2253
318 35W 26DCC 01 QU,TO 2988, 447 213 230.2 277.3 281.4 285.6 286.1 287.5
318 36W 02CDD 01 QU,TO 3019, 365 139 155.8 174.1 182.7 182.1 184.0 180.6 182.7 178.2
318 36W 27BCB 01 QU,TO 3071. 461 136 137.3 180.4 183.9 182.8 184.6
318 37W 09BCC 01 QU,TO 3103. 403 108 130.1 194.1 198.0 204.3
318 37W 22BCC 01 QU,TO 3096. 440 106 128.3 185.7 192.0 193.1 197.4 202.1 228.3
318 37W 30DDB 01 3138. 498 123 201.0 2169 219.8 218.9 226.2
31S 38W 17CDA 01 QU,TO 3170. 380 110 131.0 171.1 1744 183.5
31S 39W 23BBB 01 QU,TO 3199. 259 98 116.9 163.8 163.4
328 35W 08DDD 01 QU,TO 3012. 502 130 158.0 160.3 161.0 161.6 167.3 166.6 1743
328 36W 21AAC 01 3067. 467 125 187.5 183.7 189.1 191.0 194.7
328 36W 27DDD 01 3041. 109 149.9 153.0 149.7 151.3 152.6 160.6
32S 37W 10DCC 01 QU,TO 3120. 540 127 136.4 162.4 166.4 166.5 167.3 167.6 178.7
328 37W 26BAC 01 3118. 124 116.3 120.2 120.5 119.6 117.5 121.4 116.7
328 38W 11ADA 01 QU,TO 3159. 529 118 114.1 126.7 128.3 129.9 131.4 1329 134.6 134.1
328 38W 23BDD 01 QU,TO 3175. 505 116 106.2 127.8 128.3 129.2 131.0 133.8 133.2 140.8
325 39W 02BBB 01 QU,TO 3216. 296 96 132.9 208.6 208.5 206.5 189.9 200.5 232.2
325 39W 14DDD 01 3202. 64.5 66.0 64.7 653 66.6
33S 35W 23CBB 01 2968. 104 124.6 129.4 124.7 125.0 133.0 132.5
338 36W 03ACA 01 3027. 90 121.7 122.4 121.2 121.8 120.8
33S 36W 26DDD 01 QU,TO 3032, 422 121 118.7 148.4 150.1 144.3 146.7 151.9 151.2 157.5
335 37W 17CCC 01 QU,TO 3124. 554 83 89.3 94.4 98.4 97.6 984 100.1 103.3 107.8
338 37W 23CDB 01 QU,TO 3092. 562 87 83.8 96.5 953 959 96.0 96.6 96.1 96.8
335 38W 06AAB 01 QU,TO 3203. 378 93 94.6 92.8 957 955 92.1 923 96.0 929
338 38W 10ACC 01 QU,TO 3166. 466 101 107.7 134.8 142.2 142.0 138.6 140.9 140.6 149.1
33S 38W 20DAD 01 ‘ 164.3 147.3 149.8 152.5 153.2 158.7
348 35W 03DCC 01 2981. 108 136.7 136.7 134.6 137.2 139.5 140.5 148.5
34S 35W 07CBB 01 3014. 161.8 162.8 157.6 161.7 160.2 161.1 174.0
348 35W 26ACC 01 29717. 112 118.6 128.0 121.0 123.6 128.5 128.7 131.3
34S 36W 10CAC 01 3065. 135 144.1 146.5 147.7 150.9 154.1 155.4 1613
348 36W 21DBD 01 3079. 144 156.8 158.2 161.2 161.9 169.4
348 37W 08DAC 01 QU,TO 3162. 642 133 113.0 125.8 127.4 126.0 127.6 131.7 133.0 137.8
34S 37W 27ABC 01 QU,TO 3132. 532 125 105.8 116.9 115.7 116.2 120.2 122.8 124.3 1249
348 37W 29BBD 01 3170. 550 138 155.0 153.5 156.0 155.6 157.3
348 37W 35AAD 01 3111. 666 129 123.6 122.2 124.5 122.9 1245
348 38W 02CAC 01 QU,TO 3197. 577 139 136.0 155.3 154.6
348 38W 34CAA 01 3194, 153.3 154.7 1574 162.4
34S 39W 02CCA 01 QU TO 3248. 533 118 108.3 99,9 102.5 100.5 999 100.1 99.8 100.0
348 39W 15CAD 01 QU,TO 3280. 510 141 141.7 137.0 139.2 135.9 136.7 137.0 141.2
35S 35W 15BCC 01 2978. 618 107 107.0 108.3 112.8 111.4
355 36W 01AAA 01 QU,TO 3022. 590 120 119.9 122.2 120.0 121.1 125.6 127.7 1283
35S 36W 15AAD 01 3025. 93 103.9 104.8 107.1 105.4 1083
358 37W 16BCC 01 3138. 128.3 131.6 131.6 134.1
35S 39W 10CAD 01 QU,TO 3302. 502 183 188.0 199.2 202.3 191.0 191.8 195.5 198.3 196.2
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TABLE 2. DERIVED HYDROLOGIC DATA, STEVENS COUNTY

Average Average
Water-  Water-  Water-  Annual Annual Percentage
Depth to  Level Level Level Water-Level Water-Level Saturated Saturated  Change
Water in  Change Change Change Change Change Thickness Thickness Saturated
Geologic 1989  1940-89 1966-89 1988-89 1940-89 1966-89  in 1940  in 1989 Thickness
Well Number Unit (Feet) (Feet) (Feet) (Feet) (Feet/year) (Feet/year) (Feet) (Feet) 1940-89

318 35W 15BAA 01 QU,TO 296.4 -72 -60.0 -6.1 -1.5 -2.6 225 153 -32
318 35W 19CCC 01 QU,TO

318 35W 26DCC 01 QU,TO ’

318 36W 02CDD 01 QU,TO 178.2 -39 -22.4 4.5 -.8 -1.0 226 187 -17
318 36W 27BCB 01 QU,TO

318 37W 09BCC 01 QU,TO
318 37W 22BCC 01 QU,TO  228.3  -122  -100.0 -26.2 -2.5 -4.3 334 212 -37
318 37W 30DDB 01 226.2 -103 -7.3 -2.1 375 272 -27
318 38W 17CDA 01 QU,TO
318 39W 23BBB 01 QU,TO

328 35W 08DDD 01 QU,TO 174.3 -44 -1.7 -.9 372 328 -12
325 36W 21AAC 01 194.7 -70 -3.7 -1.4 342 272 -20
328 36W 27DDD 01 160.6 -52 -8.0 -1.1

328 37W 10DCC 01 QU,TO 178.7 -52 -42.3  -111 -1.1 -1.8 413 361 -13
32S 37W 26BAC 01 116.7 7 4.7 .1

325 38W 11ADA 01 QU,TO 134.1 -16 -20.0 .5 -3 -9 411 395 -4
32S 38W 23BDD 01 QU,TO 140.8 -25 -34.6 -1.6 -5 -1.5 389 364 -6
328 39W 02BBB 01 QU,TO 232.2 -136 -99.3 317 -2.8 -4.3 200 64 -68
32S 39W 14DDD 01 66.6 -1.3

33S 35W 23CBB 01

33S 36W 03ACA 01

338 36W 26DDD 01 QU,TO 157.5 -37 -38.8 -6.3 -.8 -1.7 301 265 -12
338 37W 17CCC 01 QU,TO 107.8 -25 -18.5 -4.5 -5 -.8 471 446 -5
338 37W 23CDB 01 QU,TO 96.8 -10 -13.0 -7 -2 -.6 4175 465 -2
338 38W 06AAB 01 QU,TO 92.9 0 1.7 3.1 1 285 285 0
338 38W 10ACC 01 QU TO 149.1 -48 -41.4 -8.5 -1.0 -1.8 365 317 -13
335 38W 20DAD 01 158.7 -5.5

348 35W 03DCC 01 148.5 -41 -8.0 -.8

348 35W 07CBB 01 174.0 -12.9

348 35W 26ACC 01 131.3 -19 -2.6 -4

348 36W 10CAC 01 161.3 -26 -5.9 -.5

345 36W 21DBD 0t 169.4 -25 -1.5 -.5

345 37W 08DAC 01 QU,TO 137.8 -5 -24.8 -4.8 -.1 -1.1 509 504 -1
348 37W 27ABC 01 QU,TO 124.9 0 -19.1 -.6 -.8 407 407 0
348 37W 29BBD 01 157.3 -19 -1.7 -4 412 393 -5
348 37W 35AAD 01 124.5 5 -1.6 .1 537 542 1
34S 38W 02CAC 01 QU,TO

34S 38W 34CAA 01 162.4

348 39W 02CCA 01 QU,TO 100.0 18 8.3 -2 4 4 415 433 4
348 39W 15CAD 01 QU,TO

35S 35W 15BCC 01

355 36W 01AAA 01 QU,TO 128.3 -8 -.6 -2 470 462 -2
35S 36W 15AAD 01 108.3 -15 -2.9 -.3

358 37W 16BCC 01 134.1 -2.5

355 39W 10CAD 01 QU,TO 196.2 -13 -8.2 2.1 -3 -4 319 306 -4
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Sumner County

TABLE 1. WATER LEVELS BY YEAR, SUMNER COUNTY

Depth  Depth  Depth  Depth Depth  Depth Depth  Depth  Depth

Land Depth to to to to to to to to to

Surface to Water Water Water  Water Water Water Water Water  Water

Geologic  Altitude Bedrock 1950 1966 1983 1984 1985 1986 1987 1988 1989

Well Number Unit (Feet) (Feet)  (Feet) (Feet) (Feet) (Feet) (Feet) (Feet) (Feet) (Feet) (Feet)
30S 04W 34BAA 01 1460. 254 232 225 231

31S 04W 01BBB 01 1442. 14.5

31S 04W 01DAC 01 1441, 15.5 15.2
31S 04W 02BBB 01 1435. 5.8 5.6

TABLE 2. DERIVED HYDROLOGIC DATA, SUMNER COUNTY

Average Average
Water-  Water-  Water-  Annual Annual Percentage
Depth to  Level Level Level Water-Level Water-Level Saturated Saturated  Change
Water in  Change  Change Change Change Change Thickness Thickness Saturated
Geologic 1989  1950-89 1966-89 1988-89 1950-89 1966-89 in 1950  in 1989 Thickness
Well Number Unit (Feet) (Feet) (Feet) (Feet) (Feet/year) (Feet/year) (Feet) (Feet) 1950-89

308 04W 34BAA 01
31S 04W 01BBB 01
318 04W 01DAC 01
31S 04W 02BBB 01
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Thomas County

TABLE 1. WATER LEVELS BY YEAR, THOMAS COUNTY

Depth  Depth Depth  Depth Depth  Depth Depth  Depth  Depth

Land Depth to to to to to to to to to
Surface to Water  Water Water  Water Water  Water Water  Water  Water
Geologic  Altitude Bedrock 1950 1966 1983 1984 1985 1986 1987 1988 1989
Well Number Unit (Feet) (Feet) (Feet) (Feet) (Feet) (Feet) (Feet) (Feet) (Feet) (Feet)  (Feet)

06S 31W 03ADB 01 TO 2957. 192 109 115.0 115.5 115.6 116.7 115.7 115.7 115.0 116.5
06S 31W 33CCD 01 QA TO 2916. 131 18 10.0 30.2 30.4 303 31.1 319 332
06S 32W 12CBC 01 TO 3020. 210 115 114.0 117.6 120.8 119.2 119.2 119.7 117.2
06S 32W 29CDC 01 TO 30717. 204 113 111.0 122.2 124.1 125.1 123.7 122.4 123.2 125.6
06S 33W 07BBB 01 TO 3177. 234 137 137.5 139.3 141.2 137.8 138.9 138.4 139.8
06S 33W 23DDD 01 QA  2997. 81 9 11.0 12,0 115 114 128 12.1 13.8
06S 34W 01DDD 01 TO 143.4 141.6 143.1 142.7 143.6
06S 34W 11CDD 01 TO 3218. 253 158 156.0 162.5 163.0 168.7 161.7 161.3 160.1 161.4
06S 34W 17CBC 01 TO 3261. 258 151 151.0 157.9 158.4 158.1 158.7 159.1 159.0 159.0
06S 34W 22DCA 01 3207. 132.6 128.0 128.1 130.1
06S 34W 31CDB 01 130.6 131.7 136.5 133.3
06S 35W 02CDD 01 TO 3245. 250 117 127.0 129.7 129.8 1299 129.7 129.8 129.9 130.3
06S 35W 26ACB 01 TO 3300. 255 151 150.0 154.6 154.2 154.6 154.8 155.2 156.7 1574
06S 36W 06BCD 01 TO 3408. 323 174 178.0 189.1 188.6 190.5 188.9 189.2 189.6
06S 36W 11ACC 01 TO 3360. 280 168 161.0 165.7 166.1 167.1 166.8 167.2 168.5
06S 36W 30DCB 01 TO 3417. 307 152 147.0 154.5 155.4 1554 155.5 156.1 156.7
06S 36W 34DDB 01 TO 3334, 246 99 94.0 101.6 102.7 102.0 102.6 103.2 103.0 103.6
07S 31W 01DCA 01 TO 2956. 246 108 101.0 113.6 114.5 121.1 123.5 125.1

078 32W 07ACA 01 TO 3056. 146 68 64.0 79.0 794 794 79.0 79.5 79.9 80.8
07S 32W 13AAA 01 TO 3037. 234 102 101.0 123.8 1229 123.3 123.8 125.6 126.3
07S 32W 33BCB 01 3082. 114.6 1153 116.1 116.4 118.5
07S 33W 07BDA 01 TO 3203. 254 141 149.0 153.2 155.0 154.4 154.4 155.6 1553 1555
078 33W 35ADD 01 TO 3145, 252 131 131.0 148.3 150.6 151.0 150.6 152.6

07S 34W 25AAA 01 TO 3167. 240 106 106.0 111.1 112.6 1133 112.2 1133 112.5 1125
07S 34W 26DBD 01 TO 3177. 230 104 104.0 118.5 112.4 119.0 119.6 113.8
07S 35W 09CCC 01 TO 3315. 265 124 127.8 127.5 126.8 128.1 128.9 129.8 131.5
07S 36W 17CCC 01 TO 3417. 267 139 134.0 142.8 1429 143.2 143.6 145.5 147.2 147.7
07S 36W 35CBB 01 TO 3341. 221 82 82.0 90.6 91.6 93.0 88.6 91.4

08S 31W 03CDD 01 TO 3003. 110 131.3 133.4 135.0 135.2 137.7 139.0 141.0
08S 31W 20CDD 01 TO 3026. 220 98 101.0 115.2 118.3 120.2 118.0 120.1 121.7 123.8
08S 32W 07BAA 01 TO 3102. 272 98 99.0 118.2 120.4 121.2 121.1 123.1 1234 136.2
08S 32W 12DBC 01 TO 3057. 217 110 108.0 113.9 116.6 1163 117.0 118.4 119.5 121.6
08S 32W 27DAB 01 TO 3078. 228 112 110.0 122.3 124.1 128.1 123.8 126.0
08S 33W 34BBC 01 TO 3168. 197 130 130.0 147.2 148.7 151.7 155.4 1559 157.8
08S 34W 01BAC 01 TO 31717. 270 113 116.0 124.4 125.9 124.4 126.5 126.7 127.6
08S 34W 06CBC 01 TO 3266. 227 130 135.0 139.4 135.5 137.9 137.9 153.6
08S 34W 23CBD 01 TO 3232. 235 162 155.0 176.3 178.5 180.4 182.4
08S 34W 29CCC 01 3283. 198.3 205.0 206.8 207.5 209.1
08S 35W 04CCC 01 3302. 94.8 94.8 94.8 94.8 95.0
08S 36W 15CBB 01 3365. 85.4 859 86.1 86.1 86.3
08S 36W 18ABA 02 TO 3428. 120 128.2 129.5 132.7 131.3 132.7
08S 36W 31BCD 01 3369. 452 452 45.0

09S 31W 10BBB 01 TO 2999. 177 85 83.0 88.4 88.8 89.6 923 90.2 90.5 924
09§ 31W 17CCC 01 3016. 91.0 88.6 89.9 89.9 91.0

09S 31W 36AAB 01 TO  3013. 209 130 131.0 139.1 141.8 143.1 142.4 143.4 143.7

09S 32W 03AAA 01 3051. 99.2 97.5 994 99.9 101.1
09S 32w 27BCD 01 TO  3076. 207 917 98.0 119.1 119.7 118.7 121.4 121.6 123.3 1243
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TABLE 1. WATER LEVELS BY YEAR, THOMAS COUNTY, con't.

Depth  Depth  Depth  Depth Depth  Depth  Depth  Depth  Depth

Land Depth to to to to to to to to to

Surface to Water Water Water  Water Water Water Water Water  Water

Geologic  Altitude Bedrock 1950 1966 1983 1984 1985 1986 1987 1988 1989
Well Number Unit (Feet) (Feet) (Feet) (Feet) (Feet) (Feet) (Feet) (Feet) (Feet) (Feet) (Feet)
09S 33W 35AAD 01 TO 3145. 250 125 129.0 154.2 156.3 156.9 157.4 158.6 158.8 159.8
09S 34W 11CCC 01 3180. 118.4 120.2 122.8 1239 1259
09S 34W 12ADA 01 TO 3199. 269 134 156.2 157.7 159.0 159.7 161.5 162.7 164.6
09S 34W 17ABA 01 3229. 153.4 154.2 155.5 1559 157.2
09S 35W 32DAA 01 TO 3361. 235 182 188.0 186.4 188.2 186.8 186.8 193.4 195.7 201.6
10S 31W 26AAA 01 QATO 2891, 31 11 5.0 103 11.3 114 12.2 12.0 12.1 12.5
10S 31W 29AAB 01 TO 2997. 190 82 82.0 89.7 91.3 913 913 91.6 92.5 91.6
10S 32W 11BAA 01 TO 3072. 171 110 105.0 118.2 118.8 117.0 120.1 120.7 120.2 120.5
10S 32W 29DCB 01 TO 3064. 184 78 80.0 953 955 97.6 984 964 96,9 97.0
10S 33W 03DBC 01 TO 3145. 254 120 127.0 148.0 148.1 152.6 152.5 153.6
10S 33W 06BBC 01 TO 3191. 315 136 172.6 177.4 175.1
10S 33W 19CBD 01 TO 3161, 166 100 99.0 105.6 106.1 104.7 106.2 106.2 1059 106.0
10S 34W 12BCD 01 TO 3220. 297 157 169.0 172.9 178.6 171.3 169.3 1714 172.4
10S 34W 29BBC 01 3208. 88.9 91.6 88.8 89.2
10S 35W 09ABB 01 3290. 112.8 113.1 113.4 1127 113.0
10S 36W 16CCC 01 3366. 128.8 128.7 130.2 130.5 1314
10S 36W 36ACC 01 TO 3359. 199 164 169.0 172.0 172.4 175.8 171.7
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TABLE 2. DERIVED HYDROLOGIC DATA, THOMAS COUNTY

Average Average
Water-  Water-  Water-  Annual Annual Percentage
Depth to  Level Level Level Water-Level Water-Level Saturated Saturated  Change
Water in  Change Change Change Change Change Thickness Thickness Saturated
Geologic 1989  1950-89 1966-89 1988-89 1950-89 1966-89 in 1950 in 1989 Thickness
Well Number Unit (Feet) (Feet) (Feet) (Feet) (Feet/year) (Feet/year) (Feet) (Feet) 1950-89
06S 31W 03ADB 01 TO 116.5 -8 -1.5 -1.5 -2 -1 83 76 -8
06S 31W 33CCD 01 QA TO 33.2 -15 -23.2 -1.3 -4 -1.0 113 98 -13
06S 32W 12CBC 01 TO 117.2 -2 -32 -1 -1 95 93 -2
06S 32W 29CDC 01 TO 125.6 -13 -14.6 -2.4 -3 -.6 91 78 -14
06S 33W 07BBB 01 TO 139.8 -3 -1.4 -1 97 94 -3
06S 33W 23DDD 01 QA 13.8 -5 -1.7 -.1 72 57 -7
06S 34W 01DDD 01 TO 143.6 -9
06S 34W 11CDD 01 TO 161.4 -3 -5.4 -1.3 -1 -2 95 92 -3
06S 34W 17CBC 01 TO 159.0 -8 -8.0 .0 -2 -3 107 99 -7
06S 34W 22DCA 01 130.1
06S 34W 31CDB 01 133.3 3.2
06S 35W 02CDD 01 TO 130.3 -13 -3.3 -4 -3 -1 133 120 -10
06S 35W 26ACB 01 TO 157.4 -6 -7.4 -7 -2 -3 104 98 -6
06S 36W 06BCD 01 TO 189.6 -16 -11.6 -4 -4 -5 149 133 -11
06S 36W 11ACC 01 TO 168.5 -1 -7.5 -1.3 -3 112 112 0
06S 36W 30DCB 01 TO 156.7 -5 -9.7 -.6 -.1 -4 155 150 -3
06S 36W 34DDB 01 TO 103.6 -5 -9.6 -.6 -1 -4 147 142 -3
078 31W 01DCA 01 TO
07S 32W (07ACA 01 TO 80.8 -13 -16.8 -9 -3 -7 78 65 -17
078 32W 13AAA 01 TO 126.3 -24 -25.3 -7 -6 -1.1 132 108 -18
07S 32W 33BCB 01 118.5 -2.1
078 33W 07BDA 01 TO 155.5 -15 -6.5 -2 -.4 -3 113 99 -12
07S 33W 35ADD 01 TO
07S 34W 25AAA 01 TO 112.5 -7 -6.5 .0 -2 -3 134 128 -4
07S 34W 26DBD 01 TO 113.8 -10 -9.8 5.8 -3 -4 126 116 -8
07S 35W 09CCC 01 TO 131.5 -8 -1.7 -2 141 134 -5
078 36W 17CCC 01 TO 147.7 -9 -13.7 -.5 -2 -.6 128 119 -7
078 36W 35CBB 01 TO
08S 31W 03CDD 01 TO 141.0 -31 -2.0 -8
08S 31W 20CDD 01 TO 123.8 -26 -22.8 -2.1 -7 -1.0 122 96 -21
08S 32W 07BAA 01 TO 136.2 -38 -37.2  -12.8 -1.0 -1.6 174 136 -22
08S 32w 12DBC 01 TO 121.6 -12 -13.6 -2.1 -3 -.6 107 95 -11
08S 32W 27DAB 01 TO 126.0 -14 -16.0 -2.2 -4 -7 116 102 -12
08S 33W 34BBC 01 TO 157.8 -28 -27.8 -1.9 -7 -1.2 67 39 -42
08S 34W 01BAC 01 TO 127.6 -15 -11.6 -9 -4 -5 157 142 -10
08S 34W 06CBC 01 TO 153.6 -24 -18.6  -15.7 -.6 -.8 97 73 -25
08S 34W 23CBD 01 TO 182.4 -20 -27.4 -2.0 -.5 -1.2 73 53 -27
08S 34W 29CCC 01 209.1 -1.6
08S 35W 04CCC 01 95.0 -2
08S 36W 15CBB 01 86.3 -2
08S 36W 18ABA 02 TO 132.7 -13 -1.4 -3
08S 36W 31BCD 01
098 31W 10BBB 01 TO 92.4 -7 -9.4 -1.9 -2 -4 92 85 -8
098 31W 17CCC 01 91.0 1.1
09S 31W 36AAB 01 TO
09S 32W 03AAA 01 101.1 -1.2
09S 32w 27BCD 01 TO 124.3 -27 -26.3 -1.0 -7 -1.1 110 83 -25
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TABLE 2, DERIVED HYDROLOGIC DATA, THOMAS COUNTY, con't,

Average Average
Water- Water-  Water-  Annual Annual Percentage
Depth to  Level Level Level Water-Level Water-Level Saturated Saturated  Change
Water in  Change  Change Change Change Change  Thickness Thickness Saturated
Geologic 1989  1950-89 1966-89 1988-89 1950-89 1966-89 ian 1950  in 1989 Thickness

Well Number Unit (Feet) (Feet) (Feet) (Feet) (Feet/year) (Feet/year) (Feet) (Feet) 1950-89
09S 33W 35AAD 01 TO 159.8 -35 -30.8 -1.0 -9 -1.3 125 90 -28
09S 34W 11CCC 01 125.9 -2.0
09S 34W 12ADA 01 TO 164.6 -31 -1.9 -8 135 104 -23
09S 34W 17ABA 01 157.2 -1.3
09S 35W 32DAA 01 TO 201.6 -20 -13.6 -5.9 -.5 -.6 53 33 -38
10S 31W 26AAA 01 QATO 12.5 -2 -1.5 -4 -1 -3 20 19 -5
10S 31W 29AAB 01 TO 91.6 -10 9.6 .9 -3 -4 108 98 -9
108 32W 11BAA 01 TO 120.5 -11 -15.5 -3 -3 - 61 51 -16
108 32W 29DCB 01 TO 97.0 -19 -17.0 -1 -.5 -7 106 87 -18
10S 33W 03DBC 01 TO 153.6 -34 -26.6 -9 -1.2 134 100 -25
10S 33W 06BBC 01 TO 175.1 -39 -1.0 179 140 -22
10S 33W 19CBD 01 TO 106.0 -6 -7.0 -1 -2 -3 66 60 -9
10S 34W 12BCD 01 TO 172.4 -15 34 -4 -1 140 125 -11
10S 34W 29BBC 01 89.2
108 35W 09ABB 01 113.0 -3
10S 36W 16CCC 01 131.4 -9
10S 36W 36ACC 01 TO

|
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Trego County

TABLE 1. WATER LEVELS BY YEAR, TREGO COUNTY

Depth  Depth Depth  Depth Depth Depth Depth  Depth  Depth
Land Depth to to to to to to to to to
Surface to Water  Water Water  Water Water Water Water Water Water
Geologic  Altitude. Bedrock 1950 1966 1983 1984 1985 1986 1987 1988 1989
Well Number Unit (Feet) (Feet)  (Feet)  (Feet) (Feet) (Feet) (Feet) (Feet) (Feet) (Feet) (Feet)
128 23W 20CCC 01 2373. 19.7 21.2 22.0 19.6 18.6 17.6 19.9
TABLE 2. DERIVED HYDROLOGIC DATA, TREGO COUNTY
Average Average
Water- Water- Water-  Annual Annual Percentage
Depth to  Level Level Level Water-Level Water-Level Saturated Saturated  Change
Water in  Change Change Change Change Change Thickness Thickness Saturated
Geologic 1989  1950-89 1966-89 1988-89 1950-89 1966-89 in 1950  in 1989 Thickness
Well Number Unit (Feet) (Feet) (Feet) (Feet) (Feet/year) (Feet/year) (Feet) (Feet) 1950-89
128 23W 20CCC 01 19.9 -2.2
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Wabaunsee County

TABLE 1. WATER LEVELS BY YEAR, WABAUNSEE COUNTY

Depth  Depth  Depth  Depth  Depth  Depth  Depth  Depth  Depth

Land Depth to to to to to to to to to
Surface to Water Water Water Water Water Water Water Water  Water
Geologic  Altitude Bedrock 1950 1966 1983 1984 1985 1986 1987 1988 1989
Well Number Unit (Feet) (Feet)  (Feet) (Feet) (Feet) (Feet) (Feet) (Feet) (Feet) (Feet) (Feet)
10S 10E 15DCC 01 971. 15,5 12,6 13.1 13.7 12.8 10.9 139 16.9
10S 12E 29ADD 01 944, 15.5 16.5 16.1 16.1 13.9 179 212

TABLE 2. DERIVED HYDROLOGIC DATA, WABAUNSEE COUNTY

Average Average
Water- Water-  Water-  Annual Annual Percentage
Depth to  Level Level Level Water-Level Water-Level Saturated Saturated  Change
Water in  Change  Change Change Change Change Thickness Thickness Saturated
Geologic 1989  1950-89 1966-89 1988-89 1950-89 1966-89 in 1950  in 1989 Thickness

Well Number Unit (Feet) (Feet) (Feet) (Feet) (Feet/year) (Feet/year) (Feet) (Feet) 1950-89
108 10E 15DCC 01 16.9 -14 -3.0 -1
108 12E 29ADD 01 21.2 -3.3
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Wallace County

TABLE 1. WATER LEVELS BY YEAR, WALLACE COUNTY

Depth  Depth  Depth  Depth  Depth  Depth  Depth  Depth  Depth
Land Depth to to to to to to to to to
Surface to Water Water Water Water Water Water Water  Water  Water
Geologic  Altitude Bedrock 1950 1966 1983 1984 1985 1986 1987 1988 1989
Well Number Unit (Feet) (Feet) (Feet)  (Feet) (Feet) (Feet) (Feet) (Feet) (Feet) (Feet) (Feet)
118 38W 35CCC 02 TO 3372. 189 81 76.0 136.3 127.6 124.9 1262 127.8 125.2
11S 42W 08DDC 01 TO 3953, 98 98 107.5 108.3 109.7 109.9 110.3 109.0 107.4
11S 42W 10AAD 01 TO 3948. 130.1 128.6 130.0 130.7 130.8
138 39W 33BBB 01 TO 3322. 25.4 259 258 263 260 25.8 26.7
13S 43W 36ABB 01 TO 3894, 270 149 149.0 177.4 180.7 180.0 182.2 183.0 186.0
148 38W 21DCC 01 TO 3538. 94 82 80.1 81.8 82.1 82.1 822 825 823 827
14S 39W 28CAA 01 TO 3602. 157.4
14S 40W 23ADD 01 TO 3645. 220 118 124.5 155.2 156.6 156.1 157.1 156.0 157.4 157.7
14S 40W 29ABA 01 TO 3702. 230 137 169.8 172.2 171.8 174.7 174.0 1753 178.0
14S 41W 18DCB 01 TO 3778. 387 106 149.6 155.2 173.5
14§ 41W 22BBC 01 TO 3729. 218 84 86.1 121.0 124.1 125.8 1249 128.2 130.1 133.1
148 42W 10BAA 01 TO 3838. 403 133 178.5 181.3 182.1 177.2 186.1 187.3 189.6
14S 42W 14DBD 01 TO 3796. 400 101 117.4 149.8 151.6 151.5 152.1 154.1 159.7
148 42W 30BCA 01 TO 3880. 386 155 159.6 195.2 193.6 197.5 199.8 202.5
15S 38W 05CCB 01 TO 3531. 144 76 102.5 104.8 103.4 103.9 104.3
158 38W 14CCD 01 TO 3486. 150 70 81.1 102.1 104.5 103.2 105.5 107.2 104.6 105.2
158 38W 21CCC 01 3510. 147.8
155 38W 28DBB 01 TO 3502. 202 82 106.3 146.0 148.2 148.1 145.8 148.0 148.9
15§ 38W 36CBB 01 TO 3461. 153 76 80.8 121.9 121.9 121.4 1214 122.9 124.9
158 39W 02BCA 01 TO 3585. 195 109 125.0 156.7 152.5 152.6 152.8 151.2 153.3 153.1
158 39W 06CBC 01 TO 3631. 223 106 118.8 146.3 146.3 146.1 153.3 157.8
158 39W 08ACC 01 TO 3623. 222 113 129.9 158.5 159.8 160.3 162.6 160.8 163.0 163.7
15S 39W 26ACC 01 TO 3561. 239 90 111.5 151.0 154.2 152.1 159.5 153.8 157.3 157.7
158 40W 03BAB 01 TO 3636. 254 86 85.0 120.4 119.8 122.8 1243 124.3 126.2 128.6
158 40W 09DCB 01 TO 3653. 261 85 90.8 128.5 128.7 129.2 130.3 131.8 133.3 1354
158 40W 26CAB 01 TO 3646. 245 100 102.0 130.0 134.1 137.3 137.7 1413
158 41W 02AAA 01 TO 3766. 212.3
15S 41W 05ACB 01 TO 3794, 235 136 147.2 189.4 190.5 190.0 204.7 207.9 193.1 201.0
15S 41W 10BAB 01 TO 3787. 264 157 163.7 200.0 200.7 202.2 212.1 204.1 206.9
158 41W 27CBC 01 TO 3750. 230 145 190.5 191.8 186.9 189.0 191.5 192.4 195.5
15S 41W 36DDB 02 TO 3695. 265 104 113.1 139.5 1449 145.2 146.4 148.3 147.1
15S 42W 02BBB 01 TO 3854. 225 159 166.9 201.8 205.7 208.1 212.3 203.2 204.0 204.6
158 42W 32BDA 01 TO 3901. 271 216 2339 2335 239.3 246.2 247.9 245.2
158 42W 36CDC 01 TO 3844, 270 194 214.1 242.7 243.3 241.7 245.3 248.9
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TABLE 2. DERIVED HYDROLOGIC DATA, WALLACE COUNTY

Average Average
Water-  Water-  Water-  Annual Annual Percentage
Depth to  Level Level Level Water-Level Water-Level Saturated Saturated  Change
Water in  Change  Change Change Change Change Thickness Thickness Saturated
Geologic 1989 1950-89 1966-89 1988-89 1950-89 1966-89 in 1950  in 1989 Thickness
Well Number Unit (Feet) (Feet) (Feet) (Feet) (Feet/year) (Feet/year) (Feet) (Feet) 1950-89
11S 38W 35CCC 02 TO 125.2 -44 -49.2 2.6 -1.1 -2.1 108 64 -41
11S 42W 08DDC 01 TO 107.4 -9 1.6 -2 -9
118 42W 10AAD 01 TO 130.8 -1
13S 39W 33BEB 01 TO 26.7 -9
13S 43W 36ABB 01 TO 186.0 -37 -37.0 -.9 -1.6 121 84 -31
148 38W 21DCC 01 TO 82.7 -1 -2.6 -4 -1 12 11 -8
14S 39W 28CAA 01 TO 157.4
14S 40W 23ADD 01 TO 157.7 -40 -33.2 -3 1.0 -14 102 62 -39
14S 40W 29ABA 01 TO 178.0 -41 -2.7 -1.1 93 52 -44
14S 41W 18DCB 01 TO 173.5 -68 -1.7 281 214 -24
14S 41W 22BBC 01 TO 133.1 -49 -47.0 -3.0 -1.3 -2.0 134 85 -37
148 42W 10BAA 01 TO 189.6 -57 -2.3 -1.5 270 213 -21
14S 42W 14DBD 01 TO
14S 42W 30BCA 01 TO 202.5 -48 -42.9 -2.7 -1.2 -1.9 231 184 -20
15S 38W 05CCB 01 TO
158 38W 14CCD 01 TO 105.2 -35 -24.1 -.6 -9 -1.0 80 45 -44
155 38W 21CCC 01 147.8
158 28W 38DBB 01 TO
158 38W 36CBB 01 TO 124.9 -49 -44.1 -1.3 -1.9 77 28 -64
15S 39W 02BCA 01 TO 153.1 -44 -28.1 .2 -1.1 -1.2 86 42 -51
158 39W 06CBC 01 TO 157.8 -52 -39.0 -1.3 -1.7 117 65 -44
158 39W 08ACC 01 TO 163.7 -51 -33.8 -7 -1.3 -1.5 109 58 -47
158 39W 26ACC 01 TO 157.7 -68 -46.2 -4 -1.7 -2.0 149 81 -46
15S 40W 03BAB 01 TO 128.6 -43 -43.6 -2.4 -1.1 -1.9 168 125 -26
15S 40W 09DCB 01 TO 135.4 -50 -44.6 -2.1 -1.3 -1.9 176 126 -28
15S 40W 26CAB 01 TO 141.3 -41 -39.3 -3.6 -1.1 -1.7 145 104 -28
158 41W 02AAA 01 TO 212.3
158 41W 05ACB 01 TO 201.0 -65 -53.8 -7.9 -1.7 -2.3 99 34 -66
158 41W 10BAB 01 TO
158 41W 27CBC 01 TO 195.5 -51 -3.1 -1.3 85 35 -59
15S 41W 36DDB 02 TO 147.1 -43 -34.0 1.2 -11 -1.5 161 118 -27
158 42W 02BBB 01 TO 204.6 -46 -37.7 -.6 -1.2 i.6 66 20 -70
158 42W 32BDA 01 TO
158 42W 36CDC 01 TO 248.9 -55 -34.8 -1.4 -1.5 76 21 =12
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Washington County

TABLE 1. WATER LEVELS BY YEAR, WASHINGTON COUNTY

Depth  Depth  Depth  Depth Depth Depth Depth  Depth  Depth
Land Depth to to to to to to to to to
Surface to Water  Water Water  Water Water Water Water Water Water
Geologic  Altitude Bedrock 1950 1966 1983 1984 1985 1986 1987 1988 1989

Well Number Unit (Feet) (Feet)  (Feet)  (Feet) (Feet) (Feet) (Feet) (Feet) (Feet) (Feet) (Feet)
01S OSE 05ADA 01 1370. 41.0 414 396 369 33.1 34,6 37.6
04S 02E 14CCC 01 1485. 47.7 47.4 47.1 46.1 456 43.1 43.6
05S O1E 20ADA 01 1325. 43.8 44.2 44,1 429 389 37.6
05S 01E 31DDD 01 1278. 16.2 16.8 17.1 16.9 14.7 16.1 18.2

TABLE 2. DERIVED HYDROLOGIC DATA, WASHINGTON COUNTY

Average Average
Water-  Water-  Water-  Annual Annual Percentage
Depth to  Level Level Level Water-Level Water-Level Saturated  Saturated  Change
Water in  Change Change Change Change Change Thickness Thickness Saturated
Geologic 1989  1950-89 1966-89 1988-89 1950-89 1966-89 in 1950  in 1989 Thickness

Well Number Unit (Feet) (Feet) (Feet) (Feet) (Feet/year) (Feet/year) (Feet) (Feet) 1950-89
01S O5SE 05ADA 01 37.6 -3.0
04S 02E 14CCC 01 43.6 -4
05S O01E 20ADA 01
05S 01E 31DDD 01 18.2 -2.1
122
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Wichita County

TABLE 1. WATER LEVELS BY YEAR, WICHITA COUNTY

Depth  Depth  Depth  Depth  Depth  Depth  Depth Depth  Depth

Land Depth to to to to to to to to to
Surface to Water Water Water Water Water Water Water Water  Water
Geologic  Altitude Bedrock 1950 1966 1983 1984 1985 1986 1987 1988 1989
Well Number Unit (Feet) (Feet)  (Feet) (Feet) (Feet)  (Feet) (Feet)  (Feet) (Feet) (Feet)  (Feet)
16S 35W 06AAB 01 3208. 118 71 81.5 82.6 83.0 82.8 83.2 84.7 83.4

16S 35W 13CCC 01
16S 35W 20CCC 01
16S 36W 03DCC 01
16S 36W 07BCB 01

3182. 170 118 126.6 157.6 157.7 157.7 157.7 158.8 159.2 160.0
3228. 189 103 124.6 157.2 155.8 156.0 155.2 160.3 162.4

3267. 138 87 135.2 133.8 132.2 131.6 131.3
3319. 140 80 91.8 113.2 114.8 115.6 115.2 117.4 120.6 119.4

16S 36W 21CCC 01 3295. 205 84 99.9 171.2 150.5 149.8 151.7 151.6 154.5
16S 36W 30CBC 01 3319. 218 87 109.3 153.0 158.6 155.9 154.5 165.2 153.1
16S 36W 34CCC 02 3275. 138.3 137.9 140.1 141.1
16S 36W 36CBC 01 3246. 200 91 105.4 132.5 1339 133.9 1343 135.1 136.7

16S 37W 17BBB 01 3399, 194 86 101.0 143.7 144.4 145.0 144.0 145:9 146.0 147.7

168 37W 30BAB 01
16S 38W 10ABB 01
16S 38W 26BBB 01
178 35W 02BBB 01
178 35W 15CDC 01

3404. 154.4 156.3 155.3 154.8 156.6
3458. 208 83 96.3 145.2 145.0 144.8 143.5 146.4 147.9 150.7
3424. 197 75 112.0 137.7 138.6 139.8 140.6 141.2 142.0 144.1
3189. 189 109 150.1 151.0 151.9 152.3 153.3 163.0 157.0
3194, 204 98 110.0 131.9 133.7 133.5 1339 135.2 136.6

178 35W 18ACB 01
178 35W 27CCC 01

3226. 195 97 110.8 144.0 1447 1447 1447 146.0 161.0 147.7
3195. 210 91 109.6 148.0 146.4 145.1 143.6 1445 1459 151.2

178 35W 30CBB 01 3235. 218 94 126.6 172.5 162.6 160.2 163.6 166.8 169.1
178 36W 10CBB 01 3202. 97 29 56.5 57:8 59.6 60.0 61.0 62.9
178 36W 23BCC 01 3258. 228 100 1253 158.2 162.5 156.3 155.3 156.8 160.6

178 36W 33BCB 01
178 37W 08BAA 01

3286. 208 98 113.3 143.5 143.5 145.0 145.0 145.9 147.0 146.7
3374. 196 84 101.2 141.2 134.8 132.3 1334 134.1 135.5 137.1

178 37W 13CDD 01 3300. 175 70 104.2 106.2 107.7 107.7 110.8 115.1 117.3
178 37W 28CCC 01 3360. 190 85 98.4 151.7 133.9 138.1 137.0 138.2 144.4 142.0
178 38W 21BBB 01 3446. 165 100 100.3 127.7 127.6 126.4 129.5 127.7

17S 38W 24ACC 01 3394. 210 86 104.5 129.0 131.6 131.4 132.7 1323

178 38W 28CCC 01 3446. 190 105 113.6 143.9 1449 144.8 146.2 146.5
188 35W 08BBC 02 3217. 186 82 144.6 143.0 133.6 1347 137.0 135.8 136.2
18S 35W 14DCD 01 3171. 137 80 91,1 117.5 115.2 1193 114.0 115.8 116.2

18S 35W 31DDD 01 3210. 95.4

18S 36W 15DAD 01 3235. 165 60 87.0 88.4 88.8 87.6 88.3

188 37W 01BBB 01 3315. 174 80 108.4 137.6 139.9 138.9 138.3 139.7 140.5 1443
18S 37W 21BBB 01 3360. 175 85 113.6 154.6 163.5 158.3 158.1 158.7 158.3

18S 37W 36ABB 01
185 38W 02BCC 01

3301. 155 76 89.3 108.8 108.8 108.4 108.3 108.8 109.3
3414, 199 95 115.7 159.4 160.9 1523 153.0 151.4 154.7 154.5

333 23333 338333 33333 8%85‘6‘ 33333 33333 23333

18S 38W 08BBD 01 3432, 182 82 131.9 130.2 128.6 129.2 132.4 129.9
18S 38W 12BCC 01 3401. 202 91 117.4 161.5 164.7 161.9 160.0

18S 38W 20ACC 02 3440, 169 90 108.7 130.2 130.7 131.4 130.7 130.3 130.2 130.2
18S 38W 23BAB 01 QATO 3340. 108 23 39.8 53.5 258 40.2 257 423 434
185 38W 31DBC 01 TO  3450. 148 109 108.7 123.8 125.4 125.5 121.2 121.0 120.4 120.0
185 38W 36DDD 01 TO 3374, 129 78 82.4 83.1 83.1 837 838 84.1 843 873
195 35W 01AAA 01 TO  3165. 134 83 100.2 115.3 115.0 116.0 1154 115.5 115.5

19S 35W 08BBB 01 TO  3217. 135 85 95.2 959 959 96.0 96.9 98.2 103.1
195 36W 15BAA 01 TO  3236. 112 71 77.3 78.6 789 788 79.1 79.8 79.9
198 37W 22AAB 01 TO  3330. 138 98 102.8 101.8 101.0 100.6 100.4 100.2 99.8
19S 37W 28ABB 01 TO  3357. 109.8
19S 38W 26CCB 01  TO  3408. 173 96 102.7 101.6 102.4 99.0 108.0 98.7
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TABLE 1. WATER LEVELS BY YEAR, WICHITA COUNTY, con't,

Depth  Depth  Depth  Depth Depth Depth Depth  Depth  Depth
Land Depth to to to to to to to to to
Surface to Water  Water Water  Water Water Water Water Water Water
Geologic  Altitude Bedrock 1950 1966 1983 1984 1985 1986 1987 1988 1989
Well Number Unit (Feet) (Feet)  (Feet)  (Feet)  (Feet) (Feet) (Feet) (Feet) (Feet) (Feet) (Feet)
19S 38W 31CBC 01 TO 3463. 205 140 139.5 139.1 139.7 139.0 139.2 139.2 139.1
20S 35W 15BBB 01 TO 3129, 68.0 68.2 68.0 68.1 68.2 67.9 68.1
20S 36W 14DAD 01 TO 3225. 108 94 942 98.4 96.8 96.8 98.2 99.3
208 37W 29DCC 01 TO 3359. 139 98 110.7 110.4 110.3 107.4 105.6 106.0 99.7
208 38W 17CBD 01 TO 3442, 232 135 141.3 141.3 141.1 141.2 1404 141.2
20S 38W 33BBA 01 TO 3424. 205 126 134.0 140.6 140.4 140.6 139.7 139.7 1399 139.7
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TABLE 2. DERIVED HYDROLOGIC DATA, WICHITA COUNTY

Average Average
Water- Water-  Water-  Annual Annual Percentage
Depth to  Level Level Level Water-Level Water-Level Saturated Saturated  Change
Water in  Change  Change Change  Change Change Thickness Thickness Saturated
Geologic 1989  1950-89 1966-89 1988-89 1950-89 1966-89 in 1950  in 1989 Thickness

Well Number Unit (Feet) (Feet) (Feet) (Feet) (Feet/year) (Peet/year) (Feet) (Feet) 1950-89
16S 35W 06AAB 01 TO 83.4 -12 -1.9 1.3 -3 -1 47 35 -26
16S 35W 13CCC 01 TO 160.0 -42 -334 -.8 -1.1 -1.5 52 10 -81
16S 35W 20CCC 01 TO
168 36W 03DCC 01 TO 131.3 -44 -1.1 51 7 -86
168 36W 07BCB 01 TO 119.4 -39 -21.6 1.2 -1.0 -1.2 60 21 -65
16S 36W 21CCC 01 TO 154.5 -71 -54.6 -1.8 -2.4 121 51 -58
16S 36W 30CBC 01 TO 153.1 -66 -43.8 12.1 -1.7 -1.9 131 65 -50
16S 36W 34CCC 02 TO 141.1 -1.0
16S 36W 36CBC 01 TO 136.7 -46 -31.3 -1.2 -1.4 109 63 -42
168 37W 17BBB 01 TO 147.7 -62 -46.7 -1.7 -1.6 -2.0 108 46 -57
16S 37W 30BAB 01 TO 156.6 -1.8
16S 38W 10ABB 01 TO 150.7 -68 -54.4 -2.8 -1.7 -2.4 125 57 -54
16S 38W 26BBB 01 TO 144.1 -69 -32.1 2.1 -1.8 -1.4 122 53 -57
17S 35W 02BBB 01 TO 157.0 -48 6.0 -1.2 80 32 -60
178 35W 15CDC 01 TO 136.6 -39 -26.6 -1.0 1.2 106 67 -37
17S 35W 18ACB 01 TO 147.7 -51 -36.9 13.3 -1.3 -1.6 98 47 -52
178 35W 27CCC 01 TO 151.2 -60 -41.6 -5.3 -1.5 -1.8 119 59 -50
17S 35W 30CBB 01 TO 169.1 =75 -42.5 -2.3 -1.9 -1.8 124 49 -60
178 36W 10CBB 01 QATO 62.9 -34 -9 68 34 -50
178 36W 23BCC 01 TO 160.6 -61 -35.3 -1.6 -1.5 128 67 -48
178 36W 33BCB 01 TO 146.7 -49 -33.4 .3 -1.3 -1.5 110 61 -45
17S 37W 08BAA 01 TO 137.1 -53 -35.9 -1.6 -1.4 -1.6 112 59 -47
17S 37W 13CDD 01 TO 117.3 -47 -2.2 -1.2 105 58 -45
17S 37W 28CCC 01 TO 142.0 -57 -43.6 2.4 -1.5 -1.9 105 48 -54
17S 38W 21BBB 01 TO
17S 38W 24ACC 01 TO
178 38W 28CCC 01 TO 146.5 -42 -32.9 -3 -1.1 -1.4 85 44 -48
18S 35W 08BBC 02 TO 136.2 -54 -4 -1.4 104 50 -52
18S 35W 14DCD 01 TO
18S 35W 31DDD 01 TO
18S 36W 15DAD 01 TO
18S 37W 01BBB 01 TO 144.3 -64 -35.9 -3.8 -1.6 -1.6 94 30 -68
18S 37W 21BBB 01 TO 158.3 -73 -44.7 4 -1.9 -1.9 90 17 -81
18S 37W 36ABB 01 TO
18S 38W 02BCC 01 TO 154.5 -60 -38.8 2 -1.5 -1.7 104 45 -57
18S 38W 08BBD 01 TO 129.9 -48 -1.2 100 52 -48
185 38W 12BCC 01 TO
18S 38W 20ACC 02 TO 130.2 -40 -21.5 .0 -1.0 -9 79 39 -51
18S 38W 23BAB 01 QATO 43.4 -20 -1.1 -5 85 65 -24
18S 38W 31DBC 01 TO 120.0 -11 -11.3 .4 -3 -5 39 28 -28
18S 38W 36DDD 01 TO 87.3 -9 -4.9 -3.0 -2 -2 51 42 -18
198 35W 01AAA 01 TO
19S 35W 08BBB 01 TO 103.1 -18 -4.9 -.5 50 32 -36
19S 36W 15BAA 01 TO 79.9 -9 -.1 -2 41 32 -22
198 37W 22AAB 01 TO 99.8 -2 .4 -1 40 38 -5
19S 37W 28ABB 01 TO 109.8
19S 38W 26CCB 01 TO 98.7 -3 9.3 -1 77 74 -4
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TABLE 2, DERIVED HYDROLOGIC DATA, WICHITA COUNTY, con't,

Average Average
Water-  Water-  Water-  Annual Annual Percentage
Depth to  Level Level Level Water-Level Water-Level Saturated Saturated  Change
Water in  Change Change Change Change Change Thickness Thickness Saturated
Geologic 1989  1950-89 1966-89 1988-89 1950-89 1966-89 in 1950  in 1989 Thickness
Well Number Unit (Feet) (Feet) (Feet) (Feet) (Feet/year) (Feet/year) (Feet) (Feet) 1950-89
19S 38W 31CBC 01 TO 139.1 1 .1 65 66 2
208 35W 15BBB 01 TO 68.1 -2
208 36W 14DAD 01 TO
208 37W 29DCC 01 TO 99.7 -2 6.3 -1 41 39 -5
208 38W 17CBD 01 TO 141.2 -6 -.8 -2 97 91 -6
20S 38W 33BBA 01 TO 139.7 -14 -5.7 2 -4 -2 79 65 -18
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Wyandotte County

TABLE 1. WATER LEVELS BY YEAR, WYANDOTTE COUNTY

Depth  Depth  Depth  Depth  Depth  Depth  Depth  Depth  Depth

Land Depth to to to to to to to to to
Surface to Water Water Water  Water Water Water Water  Water  Water
Geologic  Aliitude Bedrock 1950 1966 1983 1984 1985 1986 1987 1988 1989
Well Number Unit (Feet) (Feet)  (Feet) (Feet) (Feet) (Feet) (Feet) (Feet) (Feet) (Feet) (Feet)
11S 24E 14BDA 01 754. 28.5 285 289 285 27.6 282 309

TABLE 2. DERIVED HYDROLOGIC DATA, WYANDOTTE COUNTY

Average Average
Water- Water-  Water-  Annual Annual Percentage
Depth to  Level Level Level Water-Level Water-Level Saturated Saturated  Change
Water in  Change  Change Change Change Change Thickness Thickness Saturated
Geologic 1989  1950-89 1966-89 1988-89 1950-89 1966-89 in 1950  in 1989 Thickness
Well Number Unit (Feet) (Feet) (Feet) (Feet) (Feet/year) (Feet/year) (Feet) (Feet) 1950-89

118 24E 14BDA 01 30.9 -2.8
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STATEMENT OF DAVID L. POPE
CHIEF ENGINEER-DIRECTOR
DIVISION OF WATER RESOURCES
KANSAS STATE BOARD OF AGRICULTURE
BEFORE THE
HOUSE COMMITTEE ON ENERGY AND NATURAL RESOURCES
ON DEPLETION OF THE OGALLALA AQUIFER

March 13, 1990

Mr. Chairman and members of the Committee, I appreciate the opportunity to
appear today and provide information regarding the depletion of the Ogallala
Aquifer in Kansas. Since it is my understanding that you will be receiving
presentations from other parties regarding the results of various studies and

the results of the cooperative water level measurement program sponsored by the

U.S. Geological Survey, Kansas Geological Survey, State Board of Agriculture,

and, in some areas, local units of government, I will not present any information
related to those matters. However, it may be helpful for me to provide some
background information regarding the role of the Chief Engineer as it pertains
to the use of water from the Ogallala Aquifer through the administration of the
Kansas Water Appropriation Act and my responsibilities as they relate to the
programs of the groundwater managemént districts.

As we all know, the Ogallala Aquifer is an extremely important resource in
the State of Kansas which provides water for domestic, municipal (i.e. public
water supply), irrigation, stockwatering (i.e. feedlots), industrial, recreation
uses and various other purposes. The Ogallala Aquifer is the principal source
of water for a large portion of the state's irrigated acreage, much of which is
located in western Kansas.

While some use of water from the Ogallala Aquifer began in the 1930's and
1940's, significant development began during the drought of the 1950's followed

by a period of rapid growth in the 1960's and 1970's. This apparently occurred

H Eweece surs
3/%-90

NR

,4rnm4M5mr?Z



as a result of many interrelated factors such as the development of modern
irrigation equipment and technology, the availability of agronomic inputs such
as hybrid seeds, commercial fertilizers and pesticides, along with a source of
relatively inexpensive energy as a result of the development of the Hugoton
natural gas field. However, as the development of Targe scale irrigation
escalated, it became apparent that the withdrawal of groundwater was exceeding
the natural recharge to the aquifer system, resulting in a decline of the static
water level. While it was recognized that very little water could be used from
the Ogallala Aquifer without some degree of depletion, the rate of such depletion
which should be allowed became an important policy question at the time.

In the late 1960's and early 1970's a consensus developed between state and
Jocal leaders that it would be desirable to provide for a considerable amount
of local input into the regulation and management of groundwater, since it was
apparent that some limitations would 1ikely be needed to protect the resource
from further overdevelopment and to provide input into some of the difficult
decisions that would 1ikely be needed in the future. This ultimately led to the
enactment of the Groundwater Management District Act in 1972 and the subsequent
organization of the five existing groundwater management districts in the mid-
1970's. Three of these districts are located in the western portion of the state
where the Ogallala Aquifer is the principal source of water available. See the
attached map for the location of the districts.

As I mentioned earlier, the Division of Water Resources, Kanﬁas State Board
of Agriculture, administers the Kansas Water Appropriation Act that dedicates
the use of water in Kansas to the people of the State of Kansas and prescribes
a procedure whereby individuals or entities may acquire a right to the use of

either surface water or groundwater for beneficial purposes. Since January 1,
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1978, it has been unlawful to appropriate, or threaten to appropriate, water in
Kansas, except for domestic use and other minor exceptions, without first
applying for and receiving a permit to appropriate water or holding a vested
right determined pursuant to the provisions of the act.

Since the focus of this hearing is on the depletion of the Ogallala Aquifer,
I will not provide a lengthy description of the provisions of the act or how it
is administered, but I would call your attention to the attached "Kansas Handbook
of Water Rights" that our office published a few years ago to provide some basic
information regarding water rights in Kansas.

I would note, however, that the criteria under which a determination is made
as to whether or not to approve, modify or reject an application for permit
varies significantly throughout the state depending upon the amount of water
available, the extent of existing water rights, and any other related factors
in any given area of the state. In the case of the Ogallala Aguifer, almost all
of the aquifer is located within the boundaries of one of the three western
Kansas groundwater management districts wherein policies and rules and
regulations have been developed by the district and approved or adopted by the
Chief Engineer relating to the appropriation of water and other matters involving
to the conservation and management of groundwater.

I would also like to provide some general comments vregarding the
interrelationship between the responsibilities of the Division of Water Resources
and the groundwater management districts. The Kansas Water Appropriation Act
provides the "foundation", by setting forth a framework for establishing water
rights and administering those rights during periods of shortage. The
Groundwater Management District Act indicates that it is the policy of the State

of Kansas to preserve basic water use doctrine and to establish the right of
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local water users to determine their destiny with respect to the use of
groundwater insofar as it does not conflict with the basic laws and policies of
the State of Kansas. The Groundwater Management District Act also provides a
mechanism to manage aquifers, or portions thereof, on a systems basis recognizing
the differences that occur in the State of Kansas between different aquifers.

The Chief Engineer, Division of Water Resources, has several roles under
" the Groundwater Management District Act. He or she has certain responsibilities
during the organizational phase primarily associated with the determination of
boundaries to ensure that a manageable area will result as it relates to one or
more common aquifer systems. Once a groundwater management district is formed
by favorable election of the eligible voters, the two most significant
responsibilities of the Chief Engineer are as follows:

(1) Review and approval of the management program which is required to be
developed by the district. The management program describes the characteristics
of the district and the nature and methods of dealing with groundwater supply
problems within the district. Upon examination of the proposed management
program, if the Chief Engineer finds that it is compatible with the Kansas Water
Appropriation Act and any other applicable state laws or policies, he or she
shall approve it and notify the board of his or her action. After consideration
at a public hearing, the board of directors may then adopt or propose to modify
the management program.

(2) The board of directors may also recommend to the Chief Engineer rules
and regulations necessary to implement and enforce the policies of the board.
Once adopted, these rules and regulations become the Chief Engineer's rules and
requlations for that specific area. It is by rules and regulations that most

of the restrictions on the appropriation of water are created.



I would note that these policies have become increasingly more stringent
over the last few years and have in many cases resulted in Tlittle or no
additional water being appropriated due to the 1imited amount of water available,
declining water levels and other concerns.

K.S.A. 82a-1036 through 82a-1040 gives the Chief Engineer another tool for
dealing with Tlocalized water problems through the creation of intensive
groundwater use control areas. The problems that can be dealt with include
groundwater levels which are declining or have declined excessively, withdrawal
of groundwater in excess of the rate of recharge, preventable waste of water,
the unreasonable deterioration of the quality of water or other conditions that
require regulation in the public interest. Outside the boundaries of a
groundwater management district, the Chief Engineer may initiate such proceedings
on his own initiative but inside a groundwater management district the Chief
Engineer may initiate them only on recommendation of the Board or upon receipt
of a petition filed by the eligible voters in the district. After holding a
public hearing, taking evidence and determining findings of fact, the Chief
Engineer decides whether or not to establish the control area and, if
established, determines the boundaries and corrective control provisions
necessary to deal with the problem. To date, seven intensive groundwater use
control areas have been created in Kansas. One of them is located along the
Arkansas River in western Kansas from the Colorado state 1ine and extends through
Ford County. It deals with the alluvium of the river and the -hydraulically
connected portion of the Ogallala.

As an Ex Officio Member on the Arkansas River Compact Commission, the Chief
Engineer takes an active role in protecting Kansas' entitlement to the waters

of the Arkansas River as set forth in the terms of the Arkansas River Compact.



Since 1980, the Division of Water Resources has been actively involved in an
administrative investigation by the Compact Administration and with the Kansas
v. Colorado law suit which was filed by Attorney General Stephan on December 16,
1985. Although this law suit is not directly related to the Ogallala, the
outcome of this suit will have a direct bearing on the 1ife of the Ogallala in
that area. The reason for this is that water users depending directly upon the

renewable surface waters of the Arkansas River use the nonrenewable waters of

the Ogallala Aquifer when those surface flows are not available. Thus, the
availability of the waters of the Arkansas River have a direct impact on the
longevity of the Ogallala Aquifer in that region.

The Groundwater Management District Act has allowed the districts to assume
a significant role related to the conservation and management of groundwater
within their boundaries, subject to the review and oversight of the Chief
Engineer. The statutory authority as to whether or not to issue permits to
appropriate water is vested in the Chief Engineer but the primary criteria used
during his or her review are the policies and rules and regulations for the
district along with the specific recommendations on each application by the board
of directors of the district. It is my understanding that representatives of
the groundwater management districts will be appearing before the committee later
to describe the programs and policies of their districts.

I would note that major changes in policies have occurred since the 1960's
and 1970's. Most of the major irrigation development which has resulted in
depletion to the Ogallala Aquifer occurred during that "development era". Since
that time, the major emphasis has shifted to the conservation and management of
groundwater. While depletion of the aquifer is still occurring, I believe it

is apparent that the rate of depletion has decreased, at least to some degree,
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as a result of a number of factors. Among these are more awareness of the value
of water, increased prices of energy, changes in cropping patterns, stronger
requlation by state and Tocal government, and physical changes within the aquifer
system, which 1imit the amount of water that can be withdrawn from some portions
of the aquifer. The'primary physical Timitation is the reduced rate of pumping
possible from existing wells as a result of declining water Tevels and decreasing
saturated thickness of the aquifer materials.

Our records indicate that just under four million acre-feet of groundwater
was withdrawn in 1988 from approximately 17,000 large capacity wells authorized
in the Ogallala Aquifer. This represents approximate1yA2/3 of the state's total
water use.

Because major portions of the Ogallala Aquifer are now closed to new
appropriations of water, it appears that the future demand for water will need
to be met through reallocation or changes to water rights. Consequently, in the
future 1 expect that our office will be more involved in the review and

Ilnewll

processing of changes to existing water rights than with applications for
permits. A market in water rights in Kansas is starting to evolve.

An existing water right limits the amount of water that is authorized to
be diverted to a specific quantity and maximum rate of diversion along with a
number of other terms, conditions and 1imitations. While the point of diversion,
place of use or type of use authorized under an existing water right may be
changed, the annual quantity of water or maximum rate of diversion can not ever
be increased nor can the authorized source of supply be changed. An application

for change can not be approved if it will result in impairment to other existing

water rights.



I might also note that the Division of MWater Resources has placed a
considerable amount of emphasis on the matter of water use reporting in recent
years. As you may recall, the holder of an existing water right or permit is
required to file a complete and accurate report of water use to the Chief
Engineer by March 1 for the preceding calendar years water use. The 1988
Legislature gave us additional enforcement capability through administrative
fines, which have significantly improved the compliance with these requirements.

This information provides important data needed for the administration,
perfection and enforcement of water rights, for planning and management decisions
and for research projects.

Last year, we received over 99% of the reports for the 1988 water use year.
Since it was the first year under the amended law, we made several additional
mailings and a significant effort to inform the water users regarding the
requirements of the law. Our enforcement efforts included the assessment of
fines on all individuals delinquent in the filing of reports and the filing of
ten petitions in district court seeking payment of fines due and/or orders
requiring the submission of delinquent water use reports. We are also placing
as much emphasis as possible on improvements in the accuracy of data being
submitted. This is being done by a review of the reports filed, verification
of data, and requests for clarification from the holder of the water right as
needed. Major improvements have occurred in the quality of data but we still
have a lot of work to do in this area due to the large number of reports
(approximately 30,000, statewide) and the limited staff to do it with.

Our computerized water rights and water use data base is now actively used
by the Division headquarters and field office staff, groundwater management

districts and other state agencies.
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We have also embarked upon a program to require the use of better techniques
to measure the water used in the State of Kansas. Several years ago, I adopted
a policy requiring mandatory meters on all diversion works authorized by new
permits to appropriate water and on most changes to existing water rights (e.q.
replacement wells). Over a period of years, this will result in a large number
of existing wells being metered. In a number of stream or aquifer systems where
special management controls are in effect, we have required all water users to
install meters. In some individual groundwater management districts, meters were
made mandatory for new applicants or under various other circumstances by the
districts at various times in the past.

Conservation and the need for more efficient use of water is receiving a
considerable amount of attention by our office and other interested parties.
A11 applicants for new appropriation and changes to existing water rights, in
many cases, are required to develop and implement a water conservation plan
consistent with state guidelines developed by the Kansas Water Office pursuant
to new legislation passed in 1986.

In summary, issues related to the depletion of the Ogallala Aquifer are very
complex. Considerable effort has been expended over the years to obtain better
management and conservation of the resource. However, it is apparent that the
depletion of the aquifer is continuing and that additional efforts may be
required, particularly in some areas, to further address the problem. In this
regard, my office has been working cooperatively with the groundwater management

districts and others to deal with this extremely important long term issue.
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Kansas State Board of Agriculture
Division of Water Resources
109 SW 9th St., Suite 202
Topeka, Kan. 66612-1283
(913) 296-3717

‘Why Do I Need a Watert nght? o

 Water, like other natural resour ,}
_enjoyed so bountifully by Kansans, is.
 protected for the use and benefit of the .

‘ture.

citizens of this state.

" The Kansas Water Appropriation';Ac‘t: gEes

protects both the people’s right to use
Kansas water and the state’s supplies of
ground and surface water for the fu-
" The law is administered by the Kansas
State Board of Agriculture’s division of

‘water resources which issues permits to .

appropriate water, regulates usage, and -

keeps records of all water rights in me S

state.

" The Kansas Water Ap 'ropm'ation:Aét

protects both the people’s right to use
Kansas water and the state’s supplies
j(}/ ground and surface water for the

ulture.

The Water Appropriation Act is spe-
cific. It makes it illegal for individuals in
Kansas to use water without holding a
vested right or applying for and receiv-
ing a permit to appropriate water from

‘the division of water resources.

“The exception is water used solely for "
domestic purposes—that is, water pri-
marily used for the household, watering
livestock on pasture, or watering up to.
two acres of lawn and gardens. No per-
mit is needed for that class of water
usage. '




The Water AppfopriétiOﬁ' Actaffects

all Kansans. If you are a farmer who
uses irrigation to grow crops; it requires

you to obtain a permit and to make

yearly reports of the water you use. If

you are a city-dweller who drinks,

washes with or cavorts in city water, you
likely are able to do so because your
municipality has a water right or rights.

The right to use Kansas water is based
on the principle of “first in time—first
in right” In times of shortage, . that
means the earliest water right or permit
holders have first right to use the water.
The maintenance of water right and
permit records allows Kansas water to

be apportioned fairly.

. . . the Water Appi:opn'ation Act is
Kansas law. Violating it can subject
you to a maximum of six months i jail

and a $500 fine.

Why is it so important to follow

proper procedures to obtain a water
right and report use of water? One rea-
son is to protect the investment in your

right to divert water for beneficial use

on your farm for irrigation, a feedlot,
recreational reservoir, or in your mu-
nicipality, water supply district or in-

dustry. Another reason is to protect

Kansas water resources for tomorrow
and future generations. Finally, you

should remember that the Water Ap-

propriation Act is Kansas law. Violating
that law can subject you to a maximum
of six months in jail and a $500 fine.




Special Cases b S
Abandonment of a Water Right

A water right is considered abandoned
after three successive years of non-use
without acceptable cause. Examples of
acceptable cause for non-use include
such reasons as water being unavailable '
from the source of supply; little or no
need for irrigation of crops because of
adequate rainfall; or temporary pollu-

tion of the water supply.

Changing a Water Right

If a water right holder wants to change o
such things as the place of use, the type

of water use, or the point of diversion,
he or she is required to file an applica-

tion for change with the division of =
water resources, and to pay the appro- .

priate filing fee. Some parts of Kansas
have no water available for new permits.
In those areas, acquisition of an existing

water right and obtaining approval to

change one of the features may be the
only way to meet future water needs.

Temporary Permits

Temporary permits are available for
water use which will last less than six
months and consist of less than a million
gallons of water used for non-domestic
purposes. Temporary permits, which
often are issued for such purposes as oil
well drilling or small construction proj-
ects, must be accompanied by a filing
fee.

~ Step by Step Guide
‘To Obtaining a Water Right
1. File an Application
~ Contact the division of water resources
- for an application to appropriate water
. for beneficial use. Anyone who wishes
' to use water for any purpose other than

" domestic use or a pond smaller than
‘15-acre feet, must file an application

accompanied by a filing fee which is

determined by the amount of water to
‘be appropriated. Obtain a form from

the division of water resources, 109 SW

* 9th, Suite 202, Topeka, Kan,, 66612-

1283. Applications filed within a
groundwater management district are

reviewed by the district, and recom-

mendations are made based on the pol-
icies and rules and regulations of that
district.

2. Receive Permit

Division of water resources personnel
will assist individuals until their applica-
tions are in proper form. If it is deter-
mined that water is available at the de-
sired location, if its appropriation will
not interfere with other area water
rights, minimum desirable streamflow,
or the public interest, and if it meets all
other division' requirements, the appli-
cation may be approved.

3. Complete Diversion Works

“After the permit is received from the

division of water resources, its holder is
free to complete the authorized diver-



sion wc‘irks bydrllhng and completmg a
well, pumpsite or building a dam within.

the time allowed. Check valves also are

required for safety in chemigation use. -

The permit-holder then must nq\tify{the* o

e

division of water resources of the com-

pletion of the diversion works and sub- -

mit a $200 field inspection fee. A form

for this purpose~,ustially,‘acc0mpanics

the permit. Installation of water meters
must be completed before notice ‘and
proof is accepted. (Dams ‘impounding

more than 30-acre feet of water require. :
an additional permit from the division’s
water structures section.) .

4. Devel:op‘tyhye VWat’er( nght A ;

At this point the applicant has a specific
period of time, usually four to. five
years, to “perfect’—or develop—the
water right by actually using water as
authorized by the permit. If more time
is needed, an extension must be re-
quested in writing before expiration of
this period. o o DRI
5. Field Inspection -« .~ oo

After the water right has been per-

fected, the division of water resources

does a field inspection to determine
such things as rates of diversion of
water, where and how the water has
been used, as well as other numerous
details of the actual operation in rela-
tion to the perfection or development of
the water right. These tests will deter-
mine the maximum and normal rate of
water diversion. Water use reports and
other information also will be analyzed

4

e tofde,tefmi‘ne“'the‘ quantity of wate di-
~verted and. acres,\irrigate(i)/ each year
~within the limits of the perm

6. Comment ‘on Draft Certificate

" 7. Certificate Issued - =

- of diversion are located.

‘8. Water Use Reported Yearly

~ After water use has begun as authorized
by the permit to appropriate water, the
“permit holder is required to complete

the

After completion of field testing
~ water right holder will receive 1. draft

. certificate of appropriation from the
. division of water resources, He or she

“has 30 days to comment on _the. pro-
~ posed certificate of appropriation.

~ When the water right‘hbldér‘~"~,f'rigicfg:,ii/es
~the actual certificate, he or she must file

it with the Register of Deeds in each

' county where authorized point or points ..

and return a yearly report of water use

“within 30 days of receipt. Report forms

usually are mailed in January and cover
the previous year’s usage. Water use

reports are mandatory for perfection of
the water right and proof that it has not

been abandoned. Even if water has not
been used, the user should submit the
report to explain the reason for. non-

“ouse.
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INTRODUCTION

The issue of depletion of the High Plains agquifer has been a
concern for over three decades when water users, water resource
regulators and the Kansas Jlegislature first realized that
groundwater was a finite resource. When this reaiity coaked in,
Kansans took steps to reduire more efficient water use and relate
the withdrawal rate from the aguifer 1in terms of the physical
properties of the aqguifer to replenish the storage through
recharge. Until the 1880’s, the fccus of this effort centered on
issues of quantity and the correct approach to appropriation which
would display concepts of safe yield, zero deletion or controlled
depletion. The High Plains aguifer or as it used to be called,
before being combined under one term the Cgaliala, Meade
(Pleistocene) and Equus Bed was 1in various stages of depletion and
thocse using water ‘for agricultural, municipal and 1industrial
purposes joined the learning curve of concern somewhere during the
twenty ar period between 1960-1980C. The publis education process
has finally caught up with the technical knowledge of what was and
sti111 1is happening.

In the late 1970’s or early 1980’s, the concern over quality
of the High Plains aquifer crescendoed and the water users,
regulators, and the Legislature realized there was more than one
way to deplete an aquifer.

(1) There was depletion by withdrawal creating less quantity.

(2) There was deplstion by introducing contaminants which

prevented water at certain locaticns from being used for

irrigation or human consumption.
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(3) The loss of water through unplugged conduits was created
by downward drainage of fresh water 1into mineralized
vater bearing zones.

The Kansas Corporaticn Commission s dedicated to regulating tre
o1l and gas exploration and producing industry with sufficient
enforcement to prevent contamination of all water resources
including the High Plains aquifer. In 1982, the Kansas
Legislature, tased on testimony by Howard O’Connor of the Kansas
Geological Sur%ey, mandated the Commission to establish practices
which prevented the loss cf fresh and usable water through downward
drainage. Perhaps of significance of the Commission’s effort is
the fact that in 1982, 70% of the Conservation Division’s budget
was devoted tc traditional oil and gas conservation activities and
today 70% of the FY 1383C budget 1is devoted to water resource

protection activities.

CHLORIDE CONTAMINATION AND THE

HIGH PLAINS AQUIFER

During the latter part of 1389, the Conservation Division
developed a Chloride Ccntamination. Investigation Plan which was
subsequently presented to the Kansas Water Authority in October
1389, That plan has been included with the written testimony
provided to the House Energy and Natural Resources Committee and
outlines those sites which are currently under investigation by

Commission Staff or will be investigated during FY 1991 or where
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HIGH PLAINS AQUIFER
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Location of

Chloride Contamination Sites
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Oil and Gas Fields in Kansas

g
~

I o' and Gas

-~




remediation 1s occurring. The appendix to that plan outltines
specific sites within each river basin and the status first of
investigation at the beginning cof 1389. The <Commission has
provided a map as a part of this briefing paper which superimpcses
the area covered by the High Plains aquifer cn the map in the site
plan to indicate the number of contamination sites in the High
Plains aguifer. Not included are those dozen sites where chloride
guality is being monitored in lieu of active investigation.

The evaluation of the extent to which oil field related
contaminants have contributed or can contribute to High Plains

aquifer resource depleticn can bs best appreciated through a series

(@]

g
i

observations bassd on historical knowledge and more recent

-h

]

forts to remediate the pollution by lowering the level of

chlocride contaminaticn. It should be ncted that a discussicn of

contaminaticon of the Dakcta agquifer or alluvial valleys in bedrock
areas would create a differsnt set of observations than portrayed
below:

(1) Ths part of the High Plains aquifer originally referred
to as Ogallala cverlies o1l and gas production which was
primarily developed after the surface brine pond disposal
legislation was 1intrcoduced 1in 1257 and the Table I
requirements for surface pipe protection and cementing
were finalized in 1960. The number of oil field related
poliution cases investigated in the area underlain by
Cgallala have been few and far between but a real problem
whan occurring due tc the depth of the aquifer and the

lag between the failure of the well or facility and the

3 | é,7
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discovery of polluticn. These occurrences ars local-zed
and did not result 1in widespread ccntamination. They
usually cover less than ons section of ground.

Fart c¢f the reason for (1) above was that the 3900 ws1ls
in the Hugoton Gas Pool only produced small amounts of
water through 19685 and the discovery of contamination has
been extremely localized to the area around a former pit
lccation. More recent develcpment in Southwest Kansas
was covered by stricter environmental standards and
regu1ations.

In the OGgallala portion of the High Plains aquifer
pollution, when occurring, has generally been limited to
ocne water bearing zone and dilutes rather rapidly to a
level of 300-1500 ppm chloride at which point continued
improvement occurs at an agonizirgly decreasing rate.
In other words, the "hot spot” diminishes rather rapidiy
but an areal body of groundwater remains which 1s too
high to use for irrigation or to drink. Generally, such
water can be used for stock watering.

The eastern part of the High Plains aquifer formerly
referred to as Meade or Pleistocene (Stafford, Pratt and
Reno Counties) and the Equus Beds overlies much older oil
producticn where brine was disposed of 1into surface ponds
prior to adeguate legislation prohibiting or severely
curtailing the practice. A 1348 map of the pollution in
the Burrton Field is included in with this testimeny.

Part of the Equus Beds 1in the Burrton area contains
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-similar levels of chloride contamination tocday as it did
in 1948. In some cases, the chloride levels are higher
than they were 1in 1948 as discovered thrcugh the
groundwater monitoring network developed by Eguus Beds
Groundwater Management District #2. The chloride lavels
found in these historical areas are in the 302-2C02 pom
concentration range because the norma’ groundwater
movement doesn't effectively move the neavier
contaminants along the top of clay lenses where they
reside. In these areas, the contaminants have spread
from the points of introduction into the aguifer and

migrated to merge with other areas.
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In areas such as the Equus Beds, residual salts are
present in the old pond areas and n the zone of asration
apove the water table. These arcs leached slicwly out of
the sediments into the groundwater. There 13 no magic
formula to assess the rate of leaching c¢r the year to
year contribution to a particular area of contamination.
Such contributicn does retard quatity improvement and
does factor into the success of remediation in certain

areas.

CHLORIDE CONTAMINATION RELATED TO WELLS

Chloride ccntamination related to the failure of injection or
producing walls have been 1infreguent but have occurred. The

Clawson site in Haskell County and the Richmeier in Graham County
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Exc. ots from Corporation Commi. sion
Table I

Surface Pipe Setting and Cementing

HARVEY Set a minimum of 200 feet in all areas. In all
cases, set through all unconsolidated material plus
20 feet into the underlying formation. See Appendix
A for special requirements.

HASKELL In all areas protect 20 feet into the Permian. The
following options are open: (a) set 20 feet into
the Permian or (b) set through all unconsolidated
material plus 20 feet into the underlying formation
and cement the production string from a point 20
feet below the top of the upper most Permian unit
present to the surface. If (b) is used and the hole
is dry, the hole shall be filled with cement from
a point 20 feet below the top of the uppermost
Permian unit present to the surface. In all cases,
set through all unconsolidated material plus 20 feet
into the underlying formation.

KIOWA Set a minimum of 200 feet in all areas and in all
cases set 20 feet into the Kiowa shale. In all
cases, set through all unconsolidated material plus
20 feet into the underlying formation.

LOGAN Protect through the Dakota formation plus 50 feet
into the underlying formation. The following
options are open: (a) set through the Dakota plus

50 feet into the underlying formation or (b) set
through all unconsolidated material plus 50 feet
into the underlying formation and cement the
production string from a point 50 feet below the
base of the Dakota to the surface. If (b) is used
and the hole is dry, refer to K.A.R. 82-3-114.

MCPHERSON Set a minimum of 200 feet in all areas. Protect
through the Dakota formation where penetrated plus
20 feet into the wunderlying formation. The
following options are open: (a) set through the
Dakota plus 20 feet into the underlying formation
or (b) set through all unconsolidated material plus
20 feet into the underlying formation and cement
the production string from a point 20 feet below the
base of the Dakota to the surface. If (b) is used
and the hole is dry, refer to K.A.R. 82-3-114. In
all cases; set through all unconsolidated material
plus 20 feet into the underlying formation. See
Appendix A for special requirements.
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ars the most notable examples of injection well failure. The
current Mechanical Integrity Testing program for injecticn wells
began in 1982 and would have probably discovered these prcblems
before the poliution to the aquifer became extensive. The other
type of grcoundwater Zontamination occurrence has been associated
with oil field related ccllapse sinkholes such as the Panning sink
in Barton County (1960)'and the recentiy developed Macksville
sinkhole which cccurred on July 21, 1388, Both cause contamination
to groundwater because they displace salt water from the cavity in

the salt and the ccnduit to the salt when the vclume of the cavity

is filled with overburden sediments. As is typical with other
causes of ci) field related contamination, the chloride
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ncen-rations diminish rather rapidly to the 1000-1500 ppm level.
Fansas nas had a lcng, and for the number of wells drilled,
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ful history of minimizing well related aquifer
contamination. The level of protecticon afforded the Cgallala and
the rest of the High Plains aguifer from substandard well
completion practices was, even 1n the early days, much higher than
for disposal facilities. Much of this stemmed from the realization
that if the upper water formations weren’t shut off, migraticn of
the fluids downhole could flood out the production. Tﬁe same
concern developed cver abandonment of holes in producing areas thus
creating the evolution of the well plugging reguirsments. These
are two examples where an 1industry practice oriented toward
prevention of hydrocarbon waste actually prevented contamination.
Excerpts from the Commission’s Table I regarding the minimum

surface casing setting depths have been provided the Committee to
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show the use of geologic based reguirements used to protect the
High Plains aguifer. In all cases, surface pipe must be set and
cemented through al?! unconsolidated deposits, The entire High
Plains aquifer is viewed by the Commission as unconsolidated and

has been such since after World War II.
SUMMARY

(1) The instances of chlcoride or o011 field related
contémination in the Ogallala portion of the High Plains
aquifer are very localized and not very prevalent based
on current groundwater quality data.

(2) The remediation cof past chloride contamination areas
requires a differant approach than <can be used 1in
remediating volatile organics or o-her organic compounds.
with most of the chlcride levels in the 500-1500 ppm
range, the gquestion arises as to what concentration point
the withdrawal of contaminated water can be viewed as a
waste of usable water. Pubiic drinking water standards
for chlorides are set at 250 mg/1 and the upper 1imit of
fresh water under Chapter 55 is 1000 ppm total dissolved
solids or roughly 500 ppm.

(3) The Conservation Division of the Commission has strict
requirements for the completion and abandonment of welils
and is dedicated tc the prctection of all water resources
and views pollution as a depletion of tﬁat resource,

either temporarily or permanently depending upon the

7 b ~2



case. The Commission is currently loocking at stricter
requirements for reserve pits and emergency pits in
Sensitive Groundwater Areas which includes parts of ths

Cgallala ard High Plains aquifer.
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INTRODUCTION

Chloride contamination of groundwater has been a point of
concern to those owning or renting property in Kansas o0i)l or gas
producing areas since the late 1930’s when water wells 1in the
Burrton 0il1 Field in Reno and Harvey Counties began to become
salty. In the early days of oil production in Kansas, brine
disposed of 1into surface ponds was thought to evaporate,
particularly in central and western Kansas. Before very long, both
industry and the State of Kansas realized that the disappearance
of disposed of brines in surface ponds was due to percolation and
not evaporation. Even as late as the early 1960’s, when
groundwater in several areas of Kansas had become polluted beyond
the level safe for human consumption, many operators did not
believe they were leaving an undesirable 1legacy for future
generations to investigate and remediate. Most operators required
education that dilution was not the cure for pollution.

In 1957, K.S.A. 65-171d was amended to require surface brine
disposal pits to have permits from the Board of Health (now KDHE)
prior to operation. Although approximately 4400 surface pond
applications were filed with the Department between January 1, 1958
and 1968, the program was basically one of closing pits through
denial, issuance of short term permits to allow completion of more
acceptable disposal facilities or revoking permits as the water
production increased to potentially polluting levels. Under K.S.A.
65-171d, closure of each pit had to be forced individually on the
basis of potential pollution hazard and blanket, no pit laws such
as occurred in some states did not occur in Kansas.

By the early 1970’s, residents of Kansas finally accepted the
concept that our groundwater resource is a finite gquantity and the
assurance of adequate supply rested upon proper management of
reserves. Groundwater Management Districts (GMD) were statutorily
created to provide a semi-autonomous .local component to the state
water appropriation regulatory program carried out by the Division
of Water Resources (DWR). Both the DWR and GMD programs initially
were concerned with developing policies and regulations directed
toward the prevention of water waste, safe yield and developing
spacing patterns for groundwater resources which would prevent
mining of groundwater and further depletion. Until the late 13870’s
water quality, while tacitly a concern to most water users, was of
secondary concern and was taken for granted except for those few
individuals who happened to have experienced oil field pollution
to their water supplies.

The emphasis on continued availability of groundwater and the
accompanying concern over premature depletion of the Ogallala and
other unconsolidated aquifers did finally allow a refocusing into
the effects enclaves of groundwater contaminated by oil field salt
water might have on long range groundwater management goals and the
future acquistion of groundwater for public supplies 1in oil
producing areas. Prior to 1980, the bureau of 0il Field and
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Environmental Geology of KDHE and its predecessor, the 0il Field
Section made investigation of oil field brine pollution occurrences
and was generally successful in terminating the pollution source.
Occasionally, an operator took responsibility for providing the
owner of a contaminated water supply with a new source. The
cleanup of past salt water contamination is basically an advent of
the 1980°'s, consequently many of the listed contamination sites for
which the Commission is currently investigation cleanup feasibility
occurred 20-40 years ago from the era of pond disposal, frequent
emergency pit usage and unreclaimed salt water spillage.

This introduction has been provided to demonstrate the
temporal hiatus which exists between time of pollution discovery
and the current development of salt water policy to attempt
restoration of aquifer quality to levels usable for human
consumption and other normal water uses. The evolution of chloride
contamination in traditional oil producing areas is often complex
due to more than one source contributing to the problem and was
often exacerbated by releases from spills and equipment,
malfunction. Complete understanding of the rationale behind the
Kansas Corporation Commission, Conservation Division, Salt Water
Contamination Site Plan for FY 1991 and ensuing years probably
makes the best sense when a historical perspective has been
provided. -

SITE CONTAMINATION PROGRAM FOR FY 1991

The Kansas Corporation Commission, through its Conservation
Division, is committed to an oil field contamination remediation
program which adheres to the following objectives:

(1) Investigate and determine feasibility of cleanup of past
oil field pollution at active lease sites where past
brine disposal or poor lease maintenance practices have
raised the chloride concentration of groundwater to above
acceptable concentrations for human consumption,
irrigation or industry.

(2) Work cooperatively with the Department of Health and
Environment Bureau of Environmental Remediation to
investigate and conduct cleanup feasibility assessments
or develop remediation plans for those cases where oil
field brine contamination has traveled offsite from
active leases or where contamination from more than one
past source has coalesced into a real non-point source
pollution probiem.

(3) uUse the Commission’s legal resources to identify and
require a former or present lease operator to assume
responsibility for developing and implementing a
Commission approved cleanup plan.
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(4) Determine whether each documented oil field related salt
water contamination site is more appropriately
dispositioned for a remediation or monitoring program.

(56) Work with the Kansas Department of Health and Environment
to develop definitive cleanup standards which are
realistic, cost-effective, and yet acceptable to those
engaged 1in water resource planning, water policy
development and environmental protection.

(6) Develop, with assistance from other water and Jland
resource agencies, a soil restoration policy for the
State of Kansas which provides direction to landowners
of salt contaminated soil areas as to whether state
participation 1in reclamation or restoration can be
expected. During the last two years, more landowners
have viewed reclamation of oil field related salt scars
as a State responsibility. There is neither policy or
statutory direction addressing this issue.

KCC FY 1981 PROGRAM

Figure 1 shows the Jlocation of twenty-five salt water
contamination sites which are actively being addressed by the KCC
Conservation Division. The numbers correspond to the presentation
in the Appendix which provides a narrative of current status for
each project. Ten of the sites are not included on the Kansas
Contamination Site List for 1988 but will show up on the next l1ist.

Of these twenty-five sites, eight are being addressed by
responsible parties and two others have assumed a partial operator
responsibility through negotiation with the Commission. Five of
the sites have no identified responsible party and are being
investigated by the Commission or 1in cooperation with KDHE.
Monitoring is being formally conducted at sites 3, 4, 17 and 21 as
a result of field investigation. Not included in this report are
another twenty sites where water sampling has been done to update
the chloride quality information and detailed field investigation
is lTacking.

The Commission has developed an informal strategy to assist
in site prioritization recognizing that both personnel resources
and funding for site activities will always be Tlimited.
Prioritization is carried out as follows from highest to lowest for
investigation and remediation plan development.

(1) New pollution cases forwarded to KCC through either
complaint, agency referral or as a result of staff field
investigation of active sources of salt water pollution
(spills or 1illegal use of ponds for emergency or
disposal). The most effective way to address salt water
contamination is to contain and retrieve the pollutants
before they have a chance to migrate or partially diffuse
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through dilution. Within this category, KCC would use
Fee Fund money only when necessary to address those areas
of contamination which exhibit immediate endangerment of
water supplies. Where responsible parties are identified
funding for cleanup will come from the responsible party.
Complaints involving old contamination sources may or may
not be relegated to a lesser priority after the initial
investigation.

(2) Areas of pollution, recent and past, for which a
responsible party exists. The Commission uses formal
orders to companies to develop and implement plans.
Orders contain a scope of required work to be done and
include time frames for submittal of plans and target
dates for implementation.

(3) Selected older contamination sites which have been
investigated using fee fund money or in cooperation with
KDHE and the aquifer at that location does not supply
groundwater to wells and where alternative sources of
water have been installed.

Monitoring and water sample collection for chloride analysis
are considered a part of the Commission’s routine district
responsibility and those sites strictly under monitoring are not
on the priority schedule unless the chloride concentration of the
contamination sites have to be prioritized on their own level of
seriousness because the less toxic nature of chlorides relegates
the site to a lower priority than inorganics when standard rating
systems such as DRASTIC are used.

PUBLIC OUTREACH

The Commission views a high level of communication with state
water agencies, river basin advisory committees, landowner involved
legislators, and members of the Water Authority as essential.
Chloride contamination is difficult, expensive and time consuming
to remove from aquifers. An open dialogue on the successes and
failures of various cleanup projects allows all parties a better
understanding of the problems and gradually builds a 1level of
technical credibility which 1is an essential quality for state
regulatory program effectiveness. To achieve communication,
Commission staff: ‘

(1) Attends River Basin Advisory Committee meetings and is
available to provide updates upon KCC supervised
contamination sites within the basin.

(2) Provides quarterly updates to ongoing projects to the
Kansas Water Office and at KDHE/KCC management meetings.

(3) Provides legislators updates of progress on sites in
their district.
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REMEDIATION OF ABANDONED WELL SITES

Part of the Conservation Division’s remediation program
involves the plugging of abandoned oil, gas or service wells.
These wells are generally abandoned through operators abdication
of responsibility or through 1inability to fulfill statutory
plugging requirements as a result of bankruptcy. The philosophy
of KCC statutory authority under Chapter 55 is that any abandoned
well is a potential source of salt water or oil pollution if left
unattended or open. Such wells, 1in certain cases, may act as
conduits for downward drainage of fresh and usable water and,
consequently, cause a loss of water resources into an unreclaimable
environment., The KCC routinely prioritizes the district office
request for access to Conservation Fee Fund money to plug abandoned

wells. Wells generally receive high priority attention because
they are:

(1) Actively flowing salt water and/br oil.

(2) Located in sensitive environmental or resource areas such
as sole source aquifers, confined aquifers with
interformational flow potential, wetlands or close
proximity to public water supplies (surface or
groundwater).

(3) Located in densely populated areas.
(4) Subject of many landowner complaints.

The Conservation Division does not generally include abandoned
wells as listed contamination sites unless the pollution seems to
be related to the existence of wells rather than some other
facility such as a pond which was present during the active 1life
of the 1lease. On any contamination site where well locations
appear to be a factor in the pollution or where the retention of
abandoned wells on the site might eventually negate an otherwise
successful remediation effort, the final resolution of the well’s
status will be included in the contamination site cleanup plan.

PROBLEMS OF REMEDIATING ABANDONED WELLS

(1) There will probably never be enough money in the KCC
Conservation Fee Fund to plug all the known abandoned
oil, gas or service wells, Generally speaking, the
number of well abandonments increases when the o1l
economy slumps as it did in 1986 after a period of high
ride for speculators. Fortunately, the highest number
of past well abandonments has occurred 1in Southeast
Kansas where there are less groundwater resources and the
flow potential of a given well creates "localized"” rather
than "areal" pollution.
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(2) In FY 1988, approximately $400,000 was spent on the
actual plugging of abandoned wells. A routine fee fund
plugging costs from $3500 to $5000 per well. When the
well has to receive remedial work prior to plugging or
the well has collapsed or has to be drilled out to a
depth where an effective plug can be set, the costs can
increase substantially to the $10,000 to $50,000 range.
For example, the well plugged by KCC in the Neosho River
in early 1989 cost over $25,000, and the Witt Sinkhole
well in Russell County cost a total of $200,000 after two
remediation efforts.

(3) The KCC does have statutory authority to seek
reimbursement for plugging abandoned wells from past
operators of the well or lease and to require new owners
of a lease to plug existing abandoned wells. In many
cases, the amount of expenditure to pursue legal means
for the reimbursement to the KCC Conservation Fee Fund
exceeds the cost of the plugging. The question of
bonding operators or wells to assure financial resources
for plugging the well 1is futuristic and generally not
applicable to the universe of abandoned wells which were
drilied and abandoned prior to bonding program if it were
invoked.

ASSESSMENT OF PROGRAM IN FY 1991

The Conservation Fee Fund will continue to be utilized to plug
abandoned wells using the prioritization criteria described above.
The Commission will continue efforts to have active operators of
large tracts enter into negotiated agreements whereby a monthly
quota of abandoned wells are plugged until all such wells on the
tract are plugged. This approach allowed operators who were not
responsible for the abandonment to generate income from production
which, 1in turn, 1is used to address the abandonment of previous
generations of wells. As long as those wells which exhibit
potential or actual threats to water or environmental resources are
remediated and plugged in the first phase, Conservation Fee Fund
expenditures can be directed towards abandoned wells where no
operator responsibility is lacking.

In FY 1991, KCC anticipates spending up to $500,000 on the
plugging of abandoned wells. As previously mentioned, Fee Fund
expenditures diverted to investigation of contamination site
investigations not associated with wells, per se leaves the KCC
with less resources to address abandoned well problems.

In FY 1991, KCC district staff will be trying to develop an
inventory of abandoned wells 1in each county. This project will
probably take more than one year to complete particularly in
Southeast Kansas where some abandoned leases have as many as four
generations of wells. KCC Wichita Staff is currently developing
a more comprehensive program to track the temporarily abandoned
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(TA) wells. Newly promulgated regulations, which are expected to
be effective in early 1990, will require formal approval of TA
wells before they are allowed to remain in a non-producing state
for a year. Prior to approval, the operator has to conduct a fluid
level measurement on the well to demonstrate the groundwater
resources will be protected. District staff may require a
temporarily abandoned well to be tested for mechanical integrity
and/or be plugged if a potentially polluting condition exists.

Those contamination sites shown in the Appendix which involve
the plugging of abandoned wells are:

West Blake - Montgomery County
Fowler Project - Montgomery County
Rantoul Area - Franklin County
Eastman Lease - Montgomery County

PO -

All of these areas except (4) were 1listed in KDHE 1988
contamination site listing. Sites (1) and (2) above involve other
remediation or cleanup activities in addition to the wells.



APPENDIX

Chloride Contamination Site Update

Solomon River Basin

1. west Stockton/Solomon River 7-18W Rooks County
Entire area of watershed that impacts Stockton water well
field has been investigated. Samplies from all wells were

taken and results plotted on map. The results of the study
indicate the presence of a large amount of high quality
aliuvial water with a minute amount of slightly salty water.
The alluvial aquifer is not at risk based on study. Final
report should be available early in 1990.

2. Richardson-Brummer (Southwest Stockton) SE 24-7-18W Rooks Co.
An active pumping program is continuing on this site.
The Richardson well tested 1225 mg/1 chlioride on May 18, 1989
and 690 mg/1 on October 3, 1989. Chlorides have been as high
as 3,100 mg/1. The Brummer well tested 500 mg/1 chloride on
May 18, and 490 mg/1 on October 3. The Liberty-Lawbanco
withdrawal well tested 1100 mg/1 chloride on May 18 and 680
mg/1 on October 3. The remediation wells pump about 8 gallons
per minute continuously. District staff will test pump new
monitoring well located between the Liberty-Lawbanco well and
the Richardson well.

3. Elton Byfield SE 19-7-17W Rooks Co.

Active well monitoring program. Chlorides in well have
decreased over the past two years. This well tested 450 mg/)
chloride on March 28, 1989 and 360 mg/1 on October 3, 19889,
after having been as high as 800 mg/1 in mid 1988,

4. Rogers S/2 18, N/2 19-7-17W Rooks Co.

Past remediation project. Well tested 275 mg/1! chloride
on January 1, 1989 and 240 mg/1 on October 3, 1989. Recent
spill by operator of 500 barrels of salt water into shallow
alluvial channel may affect this well. Cleanup instructions
have been given to operator. Area 1is under very close
monitoring.

Verdigris River Basin

5. Eastman S/2 NE and N/2 SE 12-35-16E Montgomery Co.

Completed plugging of t1 abandoned o0il wells that had the
casing cut off below ground. O0il is still bubbling up in the
Verdigris River near site. Current investigation has not
determined whether oil is from wells or from other source in
area. Further investigation will be made using aerial photos,
geonic survey and visual reconnaissance of river using small
boat. Lines from adjoining leases will also be checked.
Investigation will continue in 1990.
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10.

11,

west Blake S/2 SE 28-33-14E Montgomery Co.

Remediation plan has been submitted to Director of
Technical Services for review. Lease had been non productive
since 1984 when operator (Wayside Production Company) services
shut down by KCC. New operator is now pumping lease and has
agreed to plug unproductive wells. Remediation to consist of
soil restoration and revegetation of heavily saltwater
scarred, slopping area. Remediation activities should begin
in late 1989 and extend into 1890.

Fowler 19-32-14E Montgomery Co.

Remediation plan for entire site is being finalized.
Large salt water kill area from past surface pond usage.
Forty abandoned wells on site. Vegetation is starting to grow
through old basic sediment around ponds. Report will be ready
for review and approval in late 1989, early 1990.

Tate Creek SW 6~-22-12E Greenwood Co.
O0ld spill area. Recommended to KDHE by letter dated May
19, 1989 that site be removed from list.

Upper Arkansas River Basin

Schraeder 2, 3, 11-24-24W Hodgeman Co.

Site report submitted to the Director of Technical
services for review. Additional investigation to be done in
late 1989 - early 1990 to determine potency and direction of
plume movement. Source of chlorides not pinpointed but known
since 1972.

Shaffer Area 22-18-16W Rush Co,
Current sampling by district shows chlorides in 550 -
1,080 mg/1 range. No production 1in area; officially

transfered to KDHE by letter dated July 6, 1989.

West Hiss 36-20-14W Barton Co.

Groundwater cleanup project has been underway by Phillips
Petroleum Co. for a year or more. Monitoring and remediation
wells have been drilled. Monitoring wells are checked monthly
for chlorides and fluid levels and are reported to the state
monthly. Active project into 1990, Chloride sources were
line leaks and have concentrations at 800 - 2000 mg/1. The
ultimate cleanup program will be to pump four recovery wells
on a schedule controlled by the water quality being produced.
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12'

13.

14.

15.

16.

Enoch Thompson NW 17-21-20W Pawnee Co.

On September 11, 1989 the KCC along with GMD #5 sampled
several of the monitoring wells on this site. Chlorides in
these wells ranged from 50 mg/! to 23,000 mg/1 (near the
source). On September 20, the unplugged rathole was drilled
out and filled with cement by the Benson Mineral Group. At
least two more monitoring wells will be drilled to help
determine the width of the plume. If high chlorides are found
in either well, additional wells will be drilled to define the
plume as it crosses Section 17. Groundwater cleanup program
in force and 1is operated by lease operator, BMG. Since
program has started in October 1988, the 2,362,110 gallons of
groundwater have been removed with an average chloride
concentration of 2,500 mg/1.

Marais des Cygnes River Basin

Rantoul RWD #6 - 22-17-21E Franklin Co.

Plugging program is underway which will eventually plug
72 wells using the Fee Fund. Phase 1 involves plugging the
29 wells having the most serious potential for pollution.
This site is in the middle of the former Franklin County RWD
#6 well field and chloride concentration of 500 - 800 mg/1
could be found when wells were pumped.

‘Lower Arkansas River Basin

EB3 Burrton Area 25-23-4W Reno Co.
By agreement with the Burrton Task Force this project has
been deferred until spring 1990. Crude oil on groundwater.

Norman Schroeder SE 1-20-1W McPherson Co.

Monitor wells were drilled in cooperation with KDHE using
their drill rig. A quarterly groundwater monitoring program
is now in place. Chloride concentration of Schroeder well
1690 mg/1. No remediation or cleanup plan currently being
worked on and will depend upon results of monitoring.

Knackstedt NW 30-20-5Ww McPherson Co.

Regular hauling of drilling mud and cuttings has been
halted due to pending civil action. To date 15,000 cubic
yards of materials have been deposited in the sink area.
Hauling took place through September 1989. No current
contamination of groundwater known to be taking place.
Activity is to arrest cavity growth.
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17. Brothers Lease S/2 NE 12-21-7W Rice Co.
Continued quarterly monitoring. Chlorides showing a
slight downward trend except near the pit area. Current

chloride concentrations range from 2250 mg/1 at source to 430
mg/1 near property boundary.

18. Sumner County, Junction of Arkansas and Ninnescah Rivers

SW 25-31-2E

0i1 was found flowing on the water from an island at the
junction of the rivers after high flow on the Ninnescah carved
a new channel. At this time staff does not believe oil from
active source but rather from an old pit that has leached into
a gravel section below island. Excavation work, if possible,
might verify source, help determine the concentration and
determined need or feasibility of remediation. Will ask the
Corp of Engineers to provide bank stabilization work to stop
further erosion of the island. This abandoned lease contained
several wells and pits which were sited on the promontory of
the river junction.

19. Larry Panning Sink SE 2-20-11W Barton Co.

Request by Mr. Panning to re-check area for growth or
unusual activity. Bottom of pond area will be contour mapped
and water quality checked for stratification. These will be
carried out during October 1989. A plan for future work and
analysis will depend upon findings of current investigation.

20. Maxedon 25-27-11W Pratt Co.

The remediation activities outlined in the KCC order are
in progress and is being done by Texaco, the lease operator.
Remediation of three salt scar areas have been completed, and
a large scar area is being worked on now. An old well was
discovered on the east side of the area. It appeared the
cement had slipped on the top plug, although the integrity of
the cement was good. The conductor pipe was visibly leaking
and cement was squeezed to surface to conclude remedial
action. Soil contamination will continue to be removed from
the area. Work on other areas will continue through spring
of 1990,

21. Hullman 7-27-12W Pratt Co.

Settiement has been reached between landowner and
operator. Additional monitoring wells will be drilled in old
spill area. This will be on a bi-annual monitoring program.
Chloride levels in shallow groundwater have lowered to point
where groundwater remediation is deemed unnecessary.
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22.

23.

24.

25.

Coleman 36-32-11W Barber Co.
Settlement has been reached between landowner and
company. Landowner intends to use settlement resources to

treat soil scar areas over the next three years. Will monitor
progress of remediation and lend technical assistance. KCC
has an abandoned well on Coleman property set for bi-annual
monitoring.

Macksville Sinkhole Project 30-23-15W Pawnee Co.

Three recovery wells are in place and operational at this
time. As of October 4, 1389, Recovery Well #1 has pumped
30,194,500 gallons with a chloride of 2,300 mg/1. Recovery
Well #2 has pumped 13,404,300 gallons with chlorides of 3,500
mg/1. Recovery Well #3 has pumped 2,202,400 gallons with
chlorides of 1,600 mg/l. The pumping rates are 115 GPM, 90
GPM, and 100 GPM respectively. In the near future a
withdrawal system for the water in the sink will be designed
and completed.

Smoky Hill River Basin

Russell Rural wWater District #1 (Ruby Blake) 34-14-14W
Russell Co.

KDHE and KCC project with KDHE as the lead agency.
Extensive investigation has been conducted in this area.
Brine lines have been checked, all completion and plugging
records have been used to map area, 13 monitoring wells have
been drilled, a magnetic survey conducted and 2 plugged wells
have been dug out and cement inspected for slippage. There
are a series of water bodies that carry from 600 to 1500 mg/]
chloride through the area. Evidence exists to suggest that
the abandoned well location north of RRWD #2 well was used as
a disposal well. Past leasekeeping activities may have
accounted for these <chloride concentrations. Further
investigation including the completion of 2 additional
monitoring wells, which KDHE as the 1lead agency, has to
approve before this project move forward. Active progress
expected during 1990.

Cimarron River Basin

Stanton Smith 8-34-43W Morton Co.

Two two-inch monitor wells were drilled by Henkle
Drilling on August 14 and 15, 1989. The first well was
drilled west of the Smith "“B" SWD, the suspected source.
Chioride in the well has measured at 37 mg/1 on August 14 and
61 mg/1 on August 28. Monitor well #2 was drilled approx.
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Page six
Contamination Site Update

half way between the original house well and the first
replacement well east of the Smith "B" SWD. Chloride was
expected to be fairly high in this well prior to drilling.
However, the bed rock turned out to be about 25 feet higher
than the surrounding wells. The chloride level in this well
was 25 mg/1 on August 15 and 21 mg/1 on August 28, The
chloride level in the Finn’s present house well was still low
at 13 mg/1 on August 28. Awaiting another meeting with
Anadarko to discuss further drilling and possible clean-up
plan. Additional wells should reveal more about the extent
and concentration of the plume. Chloride concentration of
water from the original Smith house well and a replacement
well were 2455 and 1609 mg/1 respectively in early 1989.
Depth of wells are approximately 200 feet.
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Location of

Chloride Contamination Sites
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