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This report on Nebraska's
groundwater levels summarizes
the water-level changes in
1984 on a statewide basis and
by maqjor areas.

INTRODUCTION

In 1930, the Conservation and Survey
Division of the University of Nebraska
and the U.S. Geological Survey began
a cooperative water-level measure-
ment program fo observe and docu-
ment on a continuing basis the
fluctuations in groundwater levels
throughout Nebraska.

This report, the thirty-first annual report
on Nebraska's groundwater levels,
summarizes the water-level changes
from 1983 fo 1984 and shows,
through the use of maps of the entire
state and of the major areas of the
state, where significant changes from
estimated predevelopment levels have
occurred. It describes the availability of
data on water levels, provides informa-
tion on changes in the water-level
measurement program during the
year, and summarizes data on the two
major causes of water-level changes—
precipitafion and groundwater use. The
maps showing areas where water lev-
els have risen or declined are based on
poinf data. Because data poinfs on
which the maps are based are not
evenly distributed, some areas may
not be delineated as precisely as
others.

The primary objective of most water-
level measurement programs is fo
monitor groundwater-level fluctuations
in wells in order to detect significant
water-level changes. For maximum ef-
fecfiveness, a water-level measure-
ment program should include
evaluation of the adequacy and accu-
racy of water-level information col-
lected and should provide a means for
its sforage, refrieval, and disseminafion
in a readily understandable format.

Dafa on groundwater levels are impor-
tant when used with other data to:

1. Determine the amount of ground-
water in storage and its availabiliry
for use.

2. Assess the water-supply outlook by
determining changes in the
amount of groundwater in storage.

3. Identify areas where rising ground-
water levels might cause water-
logging and areas where water
levels are declining toward limits of
economic groundwater use.

4. Provide long-term records useful for
evaluaring the effectiveness of
land-management and water-con-
servation programs, for correlating
and evaluating the shorter records
from project studies, and for assess-
ing the validity of the project find-
ings.

5. Provide data for use in estimating
or defermining rate and direction
of groundwater movement, water
loss by evapotranspiration, specific
yield of aquifers, base flow of
streams, sources and amounts of
recharge, and locations and
amounts of discharge.

6. Supply long-term records needed
for testing hydrologic simulafion
models and for assessing the valid-
ity of model assumptions and ap-
proximations.

Nebraska's water-level measurement
program includes the collection of
many more dafa than are presented in
this report. These additional data are
available, upon request, from the Con-
servation and Survey Division.




Water levels rose in more than
half of Nebraska's observation
wells in 1984.

CHANGES IN
WATER LEVELS,
1984

Water levels were higher in fall 1984
than in fall 1983 in over 70 percent of
the observation wells measured in Ne-
braska. Higher water levels in 1984 are
a continuation of a general starewide
frend since 1980-1981. In 1984, levels
were less than 3 ft higher in most wells
but were 4 to more than 10 ft higher
in some. The greatest water-level rises
were in the east-central and northeast-
ern parts of the stare where precipita-
tion was normal ro above-normal
during the growing season. Levels
mostly declined in the south central,
southwest, and Panhandle, reflecting
large irrigafion withdrawals necessitared
by below-normal precipirafion. De-
clines in these areas mostly were less
than 2 ff, except in Box Butte, Chase,
Cheyenne, and Perkins counties, where
declines of more than 3 ft occurred.

Comparison of fall 1984 water levels
with estimared predevelopment water
levels allowed delineation of most
areas of significant decline or rise in
water levels that resulted from devel-
opment of water resources. Water-level
data collected by Natural Resources
Districts in 1984 permitted the delinea-
tion of some areas of water-level
change thar otherwise might not have
been detected. Data are sufficient o
describe the water-level rises and de-
clines that have occurred in most areas
of the state. To facilitate description of
water-level changes, the state has
been subdivided into nine parts, each
of which is described separately: South-
east Division, Northeast Division, East
South-Central Division, West South-Cen-
tral Division, Central Division, East North-
Central Division, Southwest Division,
West North-Central Division, and Pan-
handle Division. Hydrographs of key
observation wells within each division
are included in the section for that divi-
sion to illustrate the seasonal and long-
term fluctuations that have occurred in
water levels at different locations in the
division. The key observation wells in
each area include those equipped with
continuous recorders and other wells
measured pericdically thar are repre-
sentative of the hydrologic conditions in
the areas. Hydrographs of wells mea-
sured periodically usually do not show
the extremes in water-level fluctuations
as accurately as recorder-well hydro-
graphs, but are useful for showing long-
term frends.

A hydrograph is a chart showing
changes in the level of the water over
a period of fime in a well, sfream,
lake, or reservoir. In this reporr, all hy-
drographs show the changing level of
the water in wells in relation to ftwo ref-
erence points. On the left side of the
hydrograph, the depth fo water is
shown in feet below land surface. On
the right side of the hydrograph, the
elevation of the water level in the well
is shown in feet above mean sea level.
The bottom of the hydrograph is
marked off in infervals of fime—the
major divisions representing either one-
year periods or five-year periods. To
determine the position of the water
level at any given time, locate that
time on the bottom scale, move up fo
the plotfed line, and then move either
left scale for depth to water or right
scale for elevation of the water level.

The period of record for many observa-
tion wells is foo short fo provide a safis-
factory basis for determining long-ferm
water-level changes. However, where
possible, an individual comparison is
made between the 1984 water level
and the estimated predevelopment
water level. The estimated predevel-
opment water level is the approximate
average water level thar existed in a
well prior to any man-made develop-
ment that significantly affected water
levels in the vicinity of the well. All
available water-level data collected
prior to, or during, the early stages of
development are used to estimate
predevelopment water levels.

Before development by mankind,
most groundwater systems are in aQ
state of near equilibrium—that is, long-
term recharge is approximarely equal
to long-term discharge. In Nebraska,
natural equilibrium of groundwater sys-
tems has been altered by (1) in-
creased discharge from irrigation wells,
(2) recharge from infiltration of surface
water applied fo irrigated crops, (3) re-
charge resulting from deep percolation
of seepage from irrigation storage and
distribution systems, (4) discharge to
man-made drains, and (5) changes in
land use that affect the amount of re-
charge an aquifer receives. In many
parts of the state, water-level fluctua-
tions resulting from nafural conditions
may be either masked or accentuated
by water-level fluctuations resulting
from human activifies.
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Southeast
Division

Water levels in the Southeast Division
averaged 0.1 ft higher in fall 1984
than in fall 1983. Most water-level rises
were less than 2 fr, except in Gage
and Saline counties where levels rose
as much as 7.4 ft.

Intensive development of groundwater
resources for irmigation has been limited
mostly to the western part of the divi-
sion and has resulted in declines of 5 ft
or more from estimated predevelop-
ment levels in an area of approxi-
mately 16,500 acres. A maximum
decline of 10.7 ft occurred in a well in
northeastern Jefferson County.

Estimated predevelopment water lev-
els are based on water levels meas-
ured prior to the early 1950s. Data
needed fo determine predevelopment
levels are sufficient only in the western
part of the area. However, well-mea-
surement programs of the Lower Big
Blue and Nemaha Natfural Resources
Districts along with the state-federal co-
operative well-measurement program
provide sufficient data for good deter-
mination of current water-level changes
in nearly all the area.
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water level: 35 ft 2 F E =
Net water-level change, £ sof - Jiiso.00
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+1.91 ft S E /MJ g
& c 1140.00 3
Net water-level change B Tt ] @
since 1951: +23.28 f : ssf //4“/< 13500 g
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SALINE COUNTY - IS \
Saline County: Dorchester o BN__3E 19ADA_| (PART | OF 2 : DORCHESTER RECORDER WELL 1405,
Estimated predevelopment £ a3l | ‘ T 4o3.
water level: 97 ft : 85 1401.
Net water-level change in f o7 A # T 1399.
Q84: —1.91 ft 2 99 A v " L 1397
o8 1 i A L R
> o i ! .
Net water-level change g”’i, IR AVAp A ar.AY aum 7»295
since 1959: —3.87 fr 2T VIV T T 93
“108] f139;,
i F T
207 1389.
« ‘UQ‘ 7‘387.
2l isss.
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Northeast
Division

Water levels rose an average of 2.2 ft
from fall 1983 to fall 1984 in wells
measured in the Northeast Division.
Levels rose 4 to 6 ft in many wells
throughout the division, with the great-
est rise (19.8 ft) occurring in Platte
County. The rises reflect reduced with-
drawals of groundwater for irrigation
and above-normal precipitafion in the
spring and early summer. Water levels
declined slightly in a few wells in all of
the counties in the division, except in
Dakora and Wayne counties.

Fall 1984 water-level measurements
indicate declines of 5 ft or more from
estimated predevelopment levels in
some counties in the Northeast Division.
The areas of decline generally are
small and cannot be delineated accu-
rately from existing water-level dara.
The largest decline from estimared
predevelopment level was 23.2 frin a
well in northern Pierce County. Water-
level declines in the vicinity of this well
represent decreases in arfesian pressure
rather than sizable decreases in
groundwater storage.

Development of groundwater resources
for irrigation began in the 1930s and
accelerated in the early 1950s and
mid-1970s because of droughts during
those periods. In the 30-year pericd
from 1950 to 1980, the number of irri-
gation wells installed and registered in-
creased from about 300 fo 7,100.

Above-normal precipitation and unfa-
vorable economic conditions discour-
aged installation of new irrigation wells
in 1984, and only 67 were installed
and registered in the division.

Large declines from estimated prede-
velopment water levels, such as those
detected in Burt, Knox, and Pierce
counties, are the result of pumpage
during the irrigation season. However,
past spring measurements show thar
such declines are mostly seasonal and
that water levels probably will recover
fo near esfimared predevelopment
levels by the starr of the nexf irrigation
season. Progressive declines in water
levels might occur if a drought lasting
several years caused a large increase
in the amount of water pumped and a
significant large decrease in the
amount of recharge fo the aquifer.

Sufficient dafta are now available to
give reasonably good esfimates of
predevelopment water levels and cur-
rent warer-level changes throughout
most of this division. Water-level mea-
surements are made by the Lewis and
Clark, Lower Elikhorn, Middle Missouri
Tributaries, and Papio Natural Resources
Districts, the Conservation and Survey
Division, and the U.S. Geological Sur-
vey.
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BURT COUNTY -
Burt County: Oakland 150 22N SE 10cACCH OAKLAND WELL 1220.00

T TTT II\«IDI\\l!!\\lll‘\l\l]\ll\\!lll L UL S A L L

Estimated predevelopment g F Jars00 B
g 155 1215.
water level: Nor deter- 3 TE E =
mined £ 1s0f Jrz10.00 3
Net water-level change, 2 E , Ti20s.00 -
fall 1983 o fall 1984: S \ﬁ N i . :
I = | 1200.00 3
~1.30 ft = | v/ . g
Net water-level change Tk \v’ Jries.00 g
since 1976: —3.82 fr ERN Ji1s0.00
g 185‘1 il I Ll N Ll 1 L1 111l - J | 1 O S T L1 :IISS.OD =
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Estimated predevelopment g E 3 &
] 11365.00 ©
water level: 7.5 ft Pk E z
Net water-level change, 3 °F Ji380.00
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+0.44 ft - /JW ] g
g 1op WWM(.‘AV)P’V\ ! 1350.00 ;
Net water-level change . E E
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= 205 ~11340.00 é
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COLFAX COUNTY
Colfax Country: Clarkson L6 19N 3E 10BCDO1 CLARKSON WELL 435,00
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PIERCE COUNTY

Pierce County: Osmond l6__ 28N ¥ I3/ 1 OSMOND RECORDER WELL Les7.

Estimated predevelopment 2 Zi6s1.
water level: 29 fr ; : Jess.

o IR ' . I E
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Net water-level change 5 [ 1 i E
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Sarpy County: MUD No. 3 A w5 29808 1 MUD NUMBER 3 RECORDER WELL so0. 50

w L | | q
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SAUNDERS COUNTY

. 1) A 0 ) = W
Saunders County: Mead (old) 3614 € 24ACO | MEAD (OLD) RECORDER WELL .

Estimated predevelopment i — Liss
water level: 40 ft o 3 a3
Net water-level change in s 3 132,
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in B ]
Net warer-level change = s
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@ 1e7.
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3 46 — 1125
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WAYNE COUNTY

Wayne County: Carroll 27N 1E 360D 1 CARROLL WELL
7T TT TT 1T T 1T T 1T TrTrT T 1T T T TTTT T TT 7T T Tr T
Estimated predevelopment
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East
South-Central
Division

Water levels were higher in abour 68
percent of the wells measured in the
East South-Central Division in fall 1984
than in fall 1983. Levels averaged only
0.9 fr higher, and most were within 1
or 2 ft of the previous year's water
level. Most wells Fillmore, Thayer, and
Nuckolls counties had slightly lower
water levels in fall 1984 than in fall
1983.

Pumping for irrigation during the past
34 years caused water levels to decline
more than 5 ft below estimated pre-
development levels in an area of ap-
proximately 1.73 million acres. A
maximum decline of approximately
39 ft has occurred in a well in Fillmore
County.

Approximate areas of significant de-
clines from estimated predevelopment
water levels to fall 1984 water levels
were:

Range in amount Approximate area of
of decline, decline, in acres
in feet

5.00-10.00 642,000
10.00-15.00 449,000
15.00-20.00 409,000
20.00-25.00 163,000
25.00-30.00 50,000
30.00 or more 14,000

Sufficient dafa are available fo give
good definition of the estimated pre-
development water levels throughout
most of the division. Data collected by
the Upper Big Blue and Little Blue Nat-
ural Resources Districts, the Blue River
Association of Ground Water Conserva-
tion Districts, and the Clay County
Ground Warer Conservation District are
sufficient to evaluate current water-
level changes.

Predevelopment water levels in this di-
vision are representative of the mean
water levels in the early 1950s. Al-
though about 700 irrigation wells had
been drilled prior fo 1950, they were
widely distributed. Consequently, signif-
icant water-level declines had occurred
in only a few small localities. Drought
conditions from 1953 to 1956 resulted
in such widespread development of
groundwater for irrigation that by 1957

approximately 6,400 irrigation wells
had been drilled. This intensive groundg-
water development, coupled with
drought conditions, starfed widespread
water-level declines in irrigated areas.

Drought and favorable economic con-
ditions from 1973 to 1976 resulted
again in an increase in the number of
new irrigation wells installed annually
and in the rate of water-level decline.
However, above-normal precipitation
and unfavorable economic condifions
caused the rate of new well insfalla-
tions from 1977 to 1984 ro decrease.
By the end of 1984, a foral of about
16,000 irrigation wells had been
drilled and registered in the East South-
Central Division, although only 113
new wells were added in 1984. Irriga-
tion wells have been drilled in almost
all parts of this division where ground-
water supplies are adequate and
where limitations on development—
imposed by factors such as land use,
soil type, or topography—are nof re-
strictive.

Approximate areas of significant de-
clines from estimated predevelopment
water levels to spring 1984 water lev-
els were:

Range in amount Approximate area of
of decline, decline, in acres
in feet

5.00-10.00 635,000
10.00-15.00 435,000
15.00-20.00 347,000
20.00-25.00 134,000
25.00 or more 4,800
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ADAMS COUNTY

Adams County: Roseland , BN 11W 1768 1 ROSELAND RECORDER WELL

n 1907 .
Estimated predevelopment Lk | 1 3003.00
water level: 77 fr 7 eif ol N — ER.
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ADAMS COUNTY

Adams County: Hastings N 7N 10W 23AB_ 1 (PART 1| OF 3) HASTINGS RECORDER WELL -
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water level: 108 ft

8sf Thises.
Net water-level change in s2f L caVe e M i B ma P ) Tis22.
1984: Well abandoned

N A e dl| RN | lF I E
in 1977 i

! f
- - ‘l
Net water-level change F 13-
from 1958 to 1976: oF | Ysor.
+0.62 fr f ]

IN FEET BELON LAND SURFACE

hisio0.

)
S
T

nof Tis04.

WATER LEVEL

113 I ‘ | | Jisor.
555 7959 | 1960 1961 | 1953] 1963 | 1964 | 1965] 1966 1967 | 1968 | 1969 1670] 1971 | 1972 1973] 1974} 1975] 1976 1977

N FEET

ALTITUDE ABOVE MEAN SEA LEVEL.

IN FEET

SEA LEVEL.

ALTITUDE ABOVE HMEAN

IN FEET

ALTITUDE ABOVE MEAN SEA LEVEL.

IN FEET

ALTITUDE ABOVE MEAN SEA LEVEL.

iN o FEET

SEA LEVEL.

ALTITUDE ABOVE HMEAN



BUTLER COUNTY

Butler Counfy: Rising clfy (new) o 1SN 1E 270D 2 RISING CITY (NEW) RECORDER WELL 00

ALTITUDE ABOVE MEAN SEA LEVEL.

w 1518.
Estimated predevelopment £ 104 . i o 1510.00
water level: 108 ft JEIE =2 /’/W Al /V! 1 / N 1\ (/ \ [/ 150260
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Clay County: Harvard N SN 7W 2388 HARVARD RECORDER WELL
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FILLMORE COUNTY

Fillmore County: Exeter SN 2W 26AD 1| (PART 1 OF 2) EXETER RECORDER WELL
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Fillmore County: Shickley (old)

Estimared predevelopment
water level: 73 fr

Net water-level change in
1984: Well abandoned
in 1977

Net water-level change
from 1956 to 1976:
-15.6 ft

Fillmore County: Shickley (new)
Estimated predevelopment
water level: 72 ft
Net water-level change in
1984: +0.14 ft
Net water-level change
since 1977: —2.84 ft

Fillmore County: Burress
Estimated predevelopment
water level: 57 fr
Net water-level change in
1984: —1.65ft
Net water-level change
since 1968: —12.60 ft

Hamilton County: Murphy

Estimated predevelopment
water level: Not deter-
mined

Net water-level change in
1984: +2.94 ft

Net water-level change
since 1977: +9.30 f
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HAMILTON COUNTY

Hamilton County: Aurora (old) o TON W 268C I (PART 1 OF 2) AURORA (OLD) RECORDER WELL
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Estimated predevelopment E E ‘ f‘m,vsog
water level: 83 fr T = 7050z
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POLK COUNTY

Polk County: Osceola 6o 14N 2W 210B 1 (PART 1 OF 2) OSCEOLA RECORDER WELL
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YORK COUNTY

York County: Henderson (old) v 4w 500 1 (PART 1 oF » HENDERSON (OLD) RECORDER WELL
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West
South-Central
Division

Water levels declined an average of
0.39 ft in wells measured in the West
South-Central Division from fall 1983 ro
fall 1984. Levels were less than 2 ft
lower in most wells, bur were over 11
fr lower in two wells in Kearney County.
Rainfall during July and August was sig-
nificantly below normal, and large
amounts of water were pumped for ir-
rigation, causing warer-level declines
throughout much of the area. In shal-
low observation wells near the Plaffe
River, water-levels commonly declined
by less than one foot.

The water-level rise since predevelop-
ment in this division is the greatest in
Nebraska. In this areq, water released
from storage in Lake McConaughy and
subsequently diverted from the Platte
River near North Plafte has been used
for irrigation since 1941. Deep percola-
tion of water from the irrigation distri-
bution system and from water applied
to crops has raised the water table 10
ft or more from its estimated predevel-
opment level beneath approximately
584,000 acres. The greatest known
water-level rise from predevelopment
level—about 92 ft—occurred approxi-
mately 6.5 mi north-northwest of Hol-
drege in Phelps County. Maximum
known rises in the other counties in the
area were about 67 ft in Kearney
County and about 86 ft in Gosper
County.

Approximate areas of significant water-
level rises from estimated predevelop-
ment to the fall of 1984 were:

Range in amount Approximate area of
of rise, rise, in acres
in feet

10.00-20.00 109,000
20.00-50.00 213,000
50.00 or more 262,000

Estimared predevelopment water lev-
els of the Tri-County area are abour
equal fo average water levels prior to
1940.

Use of groundwater for irrigation has
stabilized the rate of water-level rise in
many parts of the area. In some parts
of the areq, the water table has risen
enough that evapotranspiration losses
and groundwater discharge info
streams have also confributed to stabi-
lizing water levels.

Elsewhere in the division, increased use
of groundwater for irrigation in recent
years has lowered water levels signifi-
cantly below estimated predevelop-
ment levels in several small areas.
Declines of 5 ft or more have occurred
in areas fotaling abour 69,000 acres.

Data for estimating predevelopment
water levels generally are adequate.
However, evaluation of area-wide
water-level changes during the period
1940 ro 1947 cannot be made be-
cause of insufficient data. Since 1947,
water-level measurement programs
have provided enough data for a
good evaluation of long-term water-
level changes and also for the defini-
tion of current water-level changes.
Water-level data are collected by the
Tri-Basin and Lower Republican Natural
Resources Districts, the Central Nebraska
Public Power and Irrigation District and
the Frenchman-Cambridge Irrigation
District.
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FRANKLIN COUNTY

Franklin County: Uplond s 4N 14 23CC UPLAND ?ECOR‘DER WELL _is7.
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Kearney County: Minden (new)
Estimated predevelopment
water level: 103 fr
Net water-level change in
1984: +0.10 ft
Net water-level change
since 1968: +3.89 fr

Phelps County: Holdrege
Estimarted predevelopment
water level: 100 ft
Net water-level change in
1984: +1.96 ft
Net water-level change
since 1968: +4.02 fr

Phelps County: Bertrand
Estimated predevelopment
water level: 232 ft
Net water-level change in
1984: —1.08 fr
Net water-level change
since 1947: +45.66 fr
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Central
Division

Water levels rose in about 75 percent
of the observarion wells measured in
the Central Division from fall 1983 ro
fall 1984. Levels averaged 1.23 ft
higher, and rose less than 2 fr in most
wells in the division. The largest water-
level rises were in Buffalo and Howard
counties, where levels were 5 to 10 ft
higher in some wells.

Declines of 5 ft or more from estimated
predevelopment water levels have oc-
curred in an area of abour 334,000
acres in Dawson, Buffalo, and Hall
counties. Water levels have declined
more than 20 ftf in some wells on the
uplands north of Wood River in Buffalo
County, where intensive groundwater
development for irrigation has resulted
in progressive water-level declines since
1968.

In Dawson, Buffalo, and Hall counties,
approximate areas of significant warer-
level declines from estimared prede-
velopment water levels to fall 1984
water levels were:

Range in amount Approximate area of
of decline, decline, in acres
in feet

5.00-10.00 197,000
10.00-15.00 $3,000
15.00-20.00 38,000
20.00-25.00 6,100

In central Valley County, pumping for
irigation has caused water-level de-
clines of 5 ft or more from estimared
predevelopment levels in an area of
about 16,900 acres. A maximum de-
cline of 16.8 ft occurred in a well lo-
cated west of Ord.

In Valley County, the approximate
areas of significant declines from esfi-
mated predevelopment water levels to
fall 1984 water levels were:

Range in amount Approximate area of
of decline, decline, in acres
in feet

5.00-10.00 12,300
10.00-15.00 4,200
15.00 or more 380

Estimated predevelopment water lev-
els for Valley County are the approxi-
mate water levels prior to 1957.

Water-level rises of 10 ft or more from
estimated predevelopment levels have
occurred beneath about 174,000 acres
in the Farwell area of Sherman and
Howard counties. Water levels began
rising around 1963 because of water
loss from irrigafion canals, seepage
from Sherman Reservoir, and deep
percolation of water applied fo crops in
the Farwell Irrigation Project. The great-
est water-level rises—more than 70 ft—
are in the vicinity of Sherman Reservoir.
The current rate of rise is so slow thaf
most water-level changes now are re-
lated to fluctuations in reservoir sfage.

Approximate areas of significant rises
from estimated predevelopment to fall
1984 water levels were:

Range in amount Approximate area of
of rise, rise, in acres
in feet

10.00-20.00 113,000
20.00-50.00 50,000
50.00 or more 11,000

Estimated predevelopment water lev-

els in the area of the Farwell Irrigation

Project are the approximate water lev-
els prior to 1963.

Data available for the Central Division
provide a good basis for estimating
predevelopment water levels, water-
level changes since predevelopment,
and current water-level changes. Cur-
rent water-level dara are collected by
the Central Platte and Lower Loup Nat-
ural Resources Districts, and the U.S. Bu-
reau of Reclamation.
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Boone County: Albion

Estimated predevelopment
water level: 150 fr

Net water-level change in
1984: +0.24 ft

Net warer-level change
since 1978: +0.87 ft

Buffalo County: Gibbon

Estimared predevelopment
water level: 17.0 fr

Net water-level change in
1984: +3.08 fr

Net water-level change
since 1946: —3.34 fr

Buffalo County: Riverdale

Estimated predevelopment
water level: 107 ft

Net water-level change in
1984: +1.35 ft

Net water-level change
since 1968: —13.65 ft

Custer County: Merna

Estimated predevelopment
water level: 68 ft

Net water-level change in
1984: —0.08 fr

Net water-level change
since 1972: —1.58 fr
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Dawson County: Lexington
Estimared predevelopment
water level: 11 ft
Net water-level change in
1984: +0.85 ft
Net water-level change
since 1964: +3.59 ft

Hall County: Alda (old)

Estimated predevelopment
water level: 15 fr

Net water-level change in
1984: Well abandoned
in 1977

Net water-level change
from 1946 to 1976:
—6.51 ft

Hall County: Alda (new)
Estimated predevelopment
water level: 15 fr
Net water-level change in
1984: +3.87 fr
Net warer-level change
since 1977: +5.78 f
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HALL COUNTY

Hall County: Cameron 26 1IN 124 12808 1 CAMERON RECORDER WELL 1924.00
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water level: 27 ft 2 30) The20.00
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WHEELER COUNTY

Wheeler County: Bartlett 22N T0M 1BA | BARTLETT RECORDER WELL

2015.00

Estimated predevelopment gL To13.00

water level: Not deter- % 5ol Te011.00%

mined Z el 2 / ,l / ‘00094)05;

Net water-level change in 2o r “Mv‘] i \\., ] oo7..00”

1984: +0.78 s 8 {\ / v’”'/\\ S ﬂ !' 005.00%

Ner water-level change s 1/ 7 K W‘ -poo3-008

since 1979: +3.28 Lo i \‘l 7 o01-00%

g7 | 1 / 1999.00 ™

; 73 U Thosr.002

5 75 hess.00

1979 1980 1981 1982 1983 1984 1985 1986 1987 1988
VALLEY COUNTY = '
[ Valley County: Ord 61BN 1SW 13ACD 1 ORD RECORDER WELL 10400
li . 3 ] -
! Estimated predevelopment £ ot E. EYaurann = 096.00
\ water level: 51 ft g : / ’ [ \f 1 ’Y” A ,x 088.00%
| Net water-level change in S0 i ami i 080.00g
1984: +1.87 fr g i 07200
Net water-level change g 064.007
since 1972: +1.43 fr 2 0ss-00%
e 048.00%
% 120 vmono‘E
128 03 4003
336 i 024.00%
19721 1973 | 19741 1975|1976 1977 | 1978 1979| 1980 1981 | 1982 1983 | 1984 | 1985| 1986 | 1987 | 1988 | 1989 1990 1991

31



32

East
North-Central
Division

Water levels measured in the East
North-Central Division averaged 2.23 ft
higher in fall 1984 than in fall 1983.
Rainfall in the division was near normal
during most of the growing season, so
moderate amounts of groundwater
were pumped for irrigafion. During Oc-
tober and November precipitation was
much above normal and more water
was available for recharge.

By fall 1984, water-level declines of 5
ft or more from estimated predevelop-
ment levels had occurred in a fotal
area of approximately 35,000 acres.
The largest decline—nearly 23.4 f—
occurred in a well northwest of O'Neill.
Water levels declines of 5 to 10 ft occur
in other areas of Holt and southern An-
telope counties.

Approximate areas of significant de-
clines from estimated predevelopment
water levels to fall 1984 water levels
were:

Range in amount Approximate area of
of decline, decline, in acres
in feet

5.00-10.00 27,000
10.00-15.00 5,200
15.00-20.00 2,700

Estimated predevelopment water lev-
els in the East North-Central Division are
the approximare water levels prior to
1957.

Withdrawal of water for irrigation has
caused a progressive decline in water
levels since 1964 in some parfs of the
division; however, recharge from pre-
cipitation occasionally has resulted in
short-term water-level rises or has less-
ened the rate of water-level decline.
Available data indicate that the water
level in some wells declined 5 ft or
more during the drought of the mid-
1950s and that levels in many wells
rose more than 2 ft between 1970
and 1973, when precipitation was
above normal. In much of the areq,
groundwater withdrawals for irrigarion
are large enough fo cause nef water-
level declines in most years of near-

normal or below-normal precipiration,
In periods when precipiraftion is above
normal, however, the water level in
most wells rises in response o the
greater recharge from precipitation
and to the corresponding below-nor-
mal pumpage.

Sufficient data are available for a fairly
good estimation of predevelopment
water levels in the division, and the ex-
isting observation-well network provides
adequate data for evaluation of cur-
rent water-level changes. Prior to

1975, however, observation wells were
too few to define the watrer-level
changes adequately. Since 1975,
water-level data collected by the Mid-
dle Niobrara and Upper Ellkhorn Natural
Resources Districts have supplemented
the data networlks of the U.S. Bureau of
Reclamation and the U.S. Geological
Survey.
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Antelope County: Eigin ELGIN RECORDER WELL
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Holt County: Atkinson
Estimated predevelopment
water level: 32 ft
Net water-level change in
1984: +2.34 f
Net water-level change
since 1966: —1.36 ft

Keya Paha County: Springview
Estimated predevelopment
water level: 87 ft
Net water-level change in
1984: +2.13 ft
Net water-level change
since 1975: —2.47 ft
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Southwest
Division

Water levels declined in more than half
the observation wells measured in the
Southwesr Division from fall 1983 to fall
1984. Most declines occurred in the
part of the division south of the Platte
and South Platte rivers, where precipi-
tation was below normal during the irri-
gation season. Levels averaged slightly
less than 1 ff lower in this area with the
greatest declines—up o 5.8 ft—in Per-
kins County.

Water-level rises of 10 ff or more from
estimated predevelopment levels oc-
curred in areas totaling approximarely
422,000 acres in southern Lincoln,
eastern Perkins, and southeastern Keith
counties. Water levels began rising in
the early 1930s as a result of deep
percolation of water from Sutherland
Reservoir, Lake Maloney, Jeffrey Reser-
voir, and their associated canals. The
groundwater ridge thus created has
steepened the water-table gradient to
the north and has increased the rate of
groundwater discharge in the South
Platte and Platte River valleys. The
water level has risen more than 33 ff in
a well located in the uplands north of
Dickens in Lincoln County. In the imme-
diate vicinities of Sutherland Reservorr,
Lake Maloney, and Jeffrey Reservoir,
where data are incomplete, water-
level rises of 50 ff and more probably
have occurred.

Increased development of ground-
water for irrigation has caused water
levels to decline in some wells within
the large rise area since the mid-
1970s. For example, the hydrograph
of the well located southwest of Lake
Maloney in Lincoln County shows a de-
cline of almost 10 ft since the well was
installed in 1978.

Approximate areas of significant water-
level rises from estimated predevelop-
ment to fall 1984 water levels were:

Range in amount Approximate area of
of rise, rise, in acres
in feet

10.00-20.00 219,000
20.00-50.00 199,000
50.00 or more 4,000

Estimated predevelopment water lev-
els are those prior to about 1940.

Surface-water developments in the Re-
publican River valley in Fronfier, Hayes,
Hitchcock, and Red Willow counties
have resulted in local water-level rises,
but data are insufficient to delineate
the areas of rise.

Impoundment of water by Kingsley
Dam in the mid-1940s resulted in
water-level rises of up fo 60 ff in
nearby observation wells. Levels stabi-
lized in the early 1950s and since have
fluctuated in response fo climatic
changes. Delineation of the area of
water-level rise around Lalke Mc-
Conaughy was facilitared by long-term
water-level records provided by the
Central Nebraska Public Power and Irri-
gation District.

In some areas of Frontier, Hayes, and

Hitchcock counties, water levels have
declined 5 to 20 ff since predevelop-
ment. A maximum decline of approxi-
mately 20 ft occurred in a well east of
Blackwood Creek in northeastern Hiftch-
cock County. The dedclines reflect areas
of intensive irrigation development.

In Perkins, Chase, Dundy, and southern
Keith counties, declines of 5 ft or more
from estimated predevelopment levels
occurred in approximately 1.10 million
acres. Declines range from 5 to 20 ft in
most of the areq, but range from 25 to
50 fr locally in Chase and northwestern
Perkins counties.

As of fall 1984 the approximate areas
of water-level declines from estimared
predevelopment water levels were:

Range in amount Approximate area of
of decline, decline, in acres
in feef

5.00-10.00 203,000
10.00-15.00 352,000
15.00-20.00 224,000
20.00-25.00 146,000
25.00-30.00 129,000
30.00 or more 58,000
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Estimated predevelopment water lev-
els for wells in Perkins, Chase, Dundy,
and Keith counties are the approxi-
mate water levels prior to 1953. Data
are sufficient to male fairly good esti-
mates of predevelopment water levels
in most of this area, and measure-
ments made by the Twin Plafte and
Upper Republican Natural Resources
Districts provide adequate data for de-
termining current water-level changes.

Although periodic water-level mea-
surements were made in only a few
observation wells in Perkins, Chase,
Dundy, and southern Keith counties
prior fo 1974, available data indicare
that a downward water-level frend
started about 1966 and continued until
1981 as a result of infensive ground-
water development for irrigation. From
1981 to 1983, levels rose in most wells
in response to above-normal precipita-
tion and reduced withdrawals of
groundwater for irrigation. With the re-

turn of normal or below-normal precip-
itation in 1983, progressive
groundwater-level declines have re-
sumed.

The spring 1984 water-level change
map shows that declines of 5 ft or
more from estimated predevelopment
levels occurred throughout an area of
approximately 829,000 acres.

Approximate areas of water-level de-
clines from estimated predevelopment
water levels in the spring of 1984
were:

Range in amount Approximate area of

of decline, decline, in acres
in feet

5.00-10.00 183,000
10.00-15.00 346,000
15.00-20.00 196,000
20.00-25.00 51,000
20.00-30.00 30,000
30.00 or more 23,000

RISE, IN FEET

10 to 20

20 to 50

DECLINE,IN FEET

10 to 15
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20 to 25

25 to 30
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CHASE COUNTY
Chase County: Champion 66N 41W 21CCC 1 - CHAP@ON RECORDER WELL
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DUNDY COUNTY

Dundy County: Lamont 4o 3N 40W 16888 1 LAMONT RECORDER WELL

since 1977: —0.95 ft

418.00
Estimated predevelopment £ af | Ts416.00
water level: 38 fr ? ol 3414.00
Net water-level change in 3 sl T T3412.00
1984: —0.39 ft 3 4 Ts410.00

@ r R 4
Net water-level change 5 T I /\\/ 340800
s os2 - P 3406.00

g 5 3402.00
« 58 3400.00
= - -

2 60 3398.00

1977 1978 1979 1980 1981 1982 1983 1984 1985 1986

DUNDY COUNTY

Dundy County: Haigler (old) . IN 40W 29BB 1 (PART 1 OF 2) HAIGLER (OLD) RECORDER WELL

T 198.
Estimated predevelopment g 0 | ro7
water level: 12 fr ’ n_rK par \J\ d J\\ e
Net water-level change in S 12— 155
3 )
1984: Well abandoned 7' VAT A P aw 194,
in 1975 E 14 \ \//\\ v\/ \ 3193.
Net water-level change . 3102
16 s191.
from 1946 ro 1974: . !
> 1 190.
—4.63 ft =
I 189.
* ' 5i 7945  Tes0| 1957 ] 1952 1953 1954 1955| 1956 | 1957 1558 | 1959 | 1960 1561 | 1962 1963 | 1964 1965 [ 1966 | 1967 188
DUNDY COUNTY _ _ -
s IN 40W 29BB 1 (PART 2 OF 2 HAIGLER (OLD) RECORDER WELL 3108,
£ | | |
: 1 ‘ 3196.
g 12 195
3 1 194
i 14 3193.
& \57\\ m\\/ T /\ 192
= el \ - A /\‘\ 4 5191
iy F'NAvA 120
i YR
F | | | 188.
" oes 1969 1870 | 1971 1972| 1873 1874 ] 1975] 1976 1977 1978] 1879] 1980 7981|1982 1983 1984 1985 1986 EB 88

DUNDY COUNTY

Dundy County: Haigler (new) '3 IN 40W 2988 2 HAIGLER (NEW) RECORDER WELL e,

Estimared predevelopment T | ‘ ‘ ‘o1
water level: 10 ff 1 190.
16 LA f 189.¢

Net water-level change in
1984: +0.42 ft

Net water-level change
from 1974: +1.12 f

- Al | 1A ' ’\ \ 188.

IN FEET BELOW LAND SURFACE

S 20 ! ‘Vf - 185.
g 21 J v 3184.
; 22 183.
3 o 182.
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DUNDY COUNTY

Dundy County: Enders 104N 384 308CC ‘ ENDERS RECORDER WELL .

‘
Estimated predevelopment E a2l ‘ ‘ | _sers.
water level: 46 fr o ‘ Tsers.
Net water-level change in 3wl tare.
1984: +0.12 fr i - Jpere
Net water-level change 5 > : ~\ 3270
since 1972: ~7.20 ft 2T = T
p 547 /\\//\ \ \\/ ] 266
‘5 6 64
; sa- T Ts262.0
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ALTITUDE ABOVE MEAN SEA LEVEL.
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ALTITUDE ABOVE MEAN SEA LEVEL.



Frontier County: Orafino
Estimated predevelopment
water level: 65 fr
Net water-level change in
1984: —1.06 f
Net water-level change
since 1975: —10.28 ft

Hayes County: Hayes Center

Estimated predevelopment
water level: 189 ft

Net water-level change,
fall 1983 to fall 1984:
—0.06 ft

Net water-level change
since 1978: —0.52 fr

Hitchcock County: Palisade

Estimated predevelopment
water level: 186 ft

Net water-level change,
fall 1983 to fall 1984:
-0.35 ft

Net water-level change
since 1978: —0.75 fr

Lincoln County: Farnam

Estimated predevelopment
water level: 243 ft

Net water-level change,
fall 1983 to fall 1984:
—Q.68 ft

Net water-level change
since 1978: —0.89 ft

Lincoin County: Curtis

Estimated predevelopment
water level: 169 ft

Net water-level change,
fall 1983 to fall 1984:
+0.52 fr

Net water-level change
since 1978: —0.73 ft

IN FEET BELOW LAND SURFACE

WATER LEVEL,

IN FEET BELOW LAND SURFACE

WATER LEVEL. WATER LEVEL. WATER LEVEL.

IN FEET BELOW LAND SURFACE

NATER LEVEL.

IN FEET BELOW LAND SURFACE

IN FEET BELOW LAND SURFACE
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. -
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=
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Lincoln County: Dickens
Estimated predevelopment
water level: 108 fr
Net water-level change in
1984: —0.64 ft
Net water-level change
since 1979: —2.71 fr

Lincoln County: Lake Maloney
Estimated predevelopment
water level: Not deter-

mined
Net water-level change in
1984: —0.55 fr

Net water-level change
since 1978: —7.70 ft

Lincoln County: Moran

Estimated predevelopment
water level: 271 ft

Net water-level change,
fall 1983 to fall 1984:
—1.27 fr

Net water-level change
since 1978: —0.82 ft

Lincoln County: Hershey

Estimated predevelopment
water level: 131 ft

Net water-level change,
fall 1983 to fall of 1984:
+0.08 ft

Net water-level change
since 1977: —3.18 fr

Lincoln County: North Platte Station
Estimated predevelopment
water level: 17.8 ft
Net water-level change,
fall 1983 to fall 1984:
—2.06 ft
Net water-level change
since 1934: +6.48 fr
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DICKENS RECORDER WELL
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Perkins County: Grainton
Estimated predevelopment
water level: 165 ft
Net water-level change in
1984: —0.96 ft
Net water-level change
since 1975: —6.84 ft

Perkins County: Grant South

Estimated predevelopment
water level: 135 fr

Net water-level change in
1984: —1.73 ft

Net water-level change
since 1979: —6.37 ft

[Well redeveloped in
1979, for explanation
see 1980 Goundwater
Level Report]

Perkins County: Grant North
Estimated predevelopment
water level: 173 ft
Net water-level change in
1984: —1.82 ft
Net water-level change
since 1976: —6.90 ft

Red Willow County: Indianola
Estimated predevelopment
water level: 115 fr
Net water-level change in
1984: —0.09 ft
Net water-level change
since 1978: —0.82 fr
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West
North-Central
Division

Water levels rose an average of 0.2 ft
in the West North-Central Division from
fall 1983 to fall 1984. Rainfall was
near normal during most of the grow-
ing season, resulfing in moderate with-
drawals for irrigation. Most water levels
ranged from 1 ff higher to 1 ft lower
throughout the division.

Available water-level data are insuffi-
cient to determine accurately areas of
long-term rise or decline in the division,
except north of Ainsworth in Brown
County. Because of leakage from sur-
face irrigation systems, water levels in
fall 1984 were as much as 15.0 ft
higher than predevelopment levels.
Levels have risen also in the vicinity of
Merritt Reservoir but the area of rise
delineated there is only an approxima-
tion because data are limited.

Historical records indicare thar with-
drawals of groundwater for irrigation
have caused no long-ferm declines in
water levels in this division, even
though the number of registered irriga-
tion wells increased from 104 to 1,331
from 1955 to 1984. Only 4 new wells
were registered the division in 1984,
and the average density of wells in the
division is only about 1 per 8 miz.

Water levels in the division are meas-
ured by the Middle Niobrara and Up-
per Loup Natural Resources Districts and
the U.S. Fish and Wildlife Service.
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DUNNING WELL

Blaine County: Dunning
Estimared predevelopment
water level: 4 ft

TTTT

LIl

2628 .

Net water-level change,
fall 1983 fo fall 1984:
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IN FEET BELOW LAND SURFACE

Net water-level change
since 1934: +0.28 ft
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Brown County: Ainsworth AINSWORTH RECORDER
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CHERRY COUNTY

Cherry County: Valentine Refuge 28N 28W 1CC 1 VALENTINE REFUGE WELL
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Panhandle
Division

Water levels were lower in fall 1984
than in fall 1983 in abour 60 percent
of the observation wells measured in
the Panhandle, averaging less than a
foot lower. Levels mostly declined in all
areas of the division except Banner,
Scotts Bluff and parts of Cheyenne,
Morrill and Dawes counties. The great-
est rises—as much as 11 fl—occurred in
Banner County, and the greatest de-
clines—as much as 12 ft occurred in
Cheyenne and Sheridan counties. Rain-
fall was slightly below-normal during
the growing season in most of the Pan-
handle, so groundwater withdrawals
were greater and less water was avail-
able for recharge than in wetter years.

Intensive groundwater development for
irrigafion north and west of Alliance
caused water-level declines of 5 ft or
more in an area of about 338,000
acres since 1950. A maximum long-
term decline of slightly more than 55 ft
is indicared by records for an observa-
tion well 3 mi north of Alliance.

As of fall 1984, the approximare areas
of significant water-level declines from
estimated predevelopment water lev-
els in Box Butte County were:

Range in amount Approximate area of
of decline, decline, in acres
in feet

5.00-10.00 51,000
10.00-15.00 47,500
15.00-20.00 48,000
20.00-25.00 60,000
25.00-30.00 54,000
30.00 or more 78,000

Water levels prior to about 1947 are
used as the estimated predevelopment
water levels in Box Butte County.

Sufficient data are available for good
estimares of predevelopment water
levels in most of Box Butte County, and
existing water-level measurement pro-
grams provide sufficient data for fairly
good definition of current water-level
changes throughout most of the
county. Water-level data are collected
by the Upper Niobrara-White Narural
Resources District.

A second major area of significant
water-level declines since predevelop-
ment is along Lodgepole Creek valley
and Sidney Draw southwest of Sidney in
Cheyenne County. Groundwater with-
drawals for irrigafion have resulted in
progressively declining water levels
since 1969. Declines of 5 ft or more
have occurred in an area of approxi-
mately 27,600 acres. A maximum de-
cline of 15 ft from estimated
predevelopment level was observed in
several observarion wells in Lodgepole
Creek valley west of Sidney.

In fall 1984, the approximate areas of
significant water-level declines from es-
timated predevelopment warer levels

were:

Range in amount Approximate area of
of decline, decline, in acres
in feet

5.00-10.00 23,100
10.00-15.00 4,500

Estimated predevelopment water lev-
els in Lodgepole Creek valley and Sid-
ney Draw are the approximare water
levels prior fo 1950. Water-level
changes are delineafted from data col-
lected by the South Platte Natural Re-
sources District and the Conservafion
and Survey Division.

Water-level declines of more than 5 ft
from estimated predevelopment levels
have occurred also in upland areas in
Cheyenne, Kimball and Scoftts Bluff
counties and along Pumpkin Creek in
Banner and Morrill counties. However,
available data are not sufficient for ac-
curate delineation of the areas of de-
cline. Water-level data are collected by
the North and South Plafte Natural Re-
sources Districts and the Conservation
and Survey Division.
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BANNER COUNTY
Banner County: Harrisburg West 1o 'S 57W 3BCE 1 HARRISBURG WEST WELL 4435.00
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Thirty-three agencies collected
water-level measurements
which serve as basic data for
this report.
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WATER-LEVEL
MEASUREMENT PROGRAM,
1984

Location of
Observation Wells and
Availability of Data

Observation-well networks operated by
33 federal, state, and local agencies
and municipalities provide the water-
level data used in preparing this report.
Water-level measurements are made
for a variety of needs, which helps to
explain the nonuniform distribution of
observation wells in the stafe. The
number of observation wells per county
ranges from one or fwo in several
counties fo more than 100 in others,
with the greatest density in areas
where significant changes in water lev-
els have been recognized. Some areas
where water levels have changed may
not be detected or accurately deline-
ated because of insufficient data.

Locations of all observation wells from
which data were used in the prepara-
tion of this report are shown on the ac-
companying map. Measurements
made in these wells are included in a
computerized file of historical water-
level records maintained by the U.S.
Geological Survey and the Conserva-
tion and Survey Division. Records of
water-level measurements included in
the file may be obtained, upon re-
quest, from the U.S. Geological Survey,
Room 406, Federal Building, 100 Cen-
tennial Mall North, Lincoln, Nebraska
68508; or from the Conservation and
Survey Division, University of Nebraska,
113 Nebraska Hall, Lincoln, Nebraslka
68588-0517.

As part of the cooperative groundwater
program of the U.S. Geological Survey
and the Conservation and Survey Divi-
sion, a stafewide water-level measure-
ment program was begun in 1930.
Initially this program consisted of an
observation-well networls to provide
long-term data on changes in the
amount of groundwater in storage and
to detect areas where changes in
water levels indicated problems might
occur. The original observation-well net-
work was designed to provide dafa for
only a generalized appraisal of the
state’s groundwater resources. In time,

a need to obtain detailed water-level
data for specific areas led to the estab-
lishment of a number of local observa-
tion-well networks.

The need for water-level data to use in
planning and evaluating the develop-
ment of Nebraska's groundwater re-
sources has changed the original
cooperative water-level measurement
program considerably. Currently the
program provides not only for the op-
eration of a statewide observation-well
network but also for assistance and ad-
vice to other agencies and associafions
in the establishment and operation of

‘local observation-well networks, the

operation and mainfenance of a com-
puter storage-and-retrieval system for
water-level data from all networks,
and the evaluation and dissemination
of water-level dafa.

The cooperation and assistance of the
following agencies and associations in
collecting and providing water-level
data during 1984 is gratrefully acknowl-
edged: U.S. Bureau of Reclamation;
U.S. Fish and Wildlife Service; Nebraska
Department of Water Resources; Big
Blue River Compact Administration;
Central Nebraska Public Power and lrri-
gation District; South-Central Nebraska
Pump Irrigators Association; Ground
Water Conservation Districts in Clay, Fill-
more, Hamilton, Seward, and York
counties; County Agents in Harlan,
Franklin, and Furnas counties; Omaha
Municipal Utilities District; Lincoln Water
System; and the following natural re-
sources districts: Lower Republican, Mid-
dle Republican, Upper Republican,
Upper Big Blue, Little Blue, Lower Big
Blue, Lower Platte North, Lower Plafte
South, Central Platte, Twin Plafte, North
Platte, South Platte, Lower Niobrara,
Middle Niobrara, Upper Niobrara-
White, Lower Loup, Upper Loup, Lower
Elkhorn, Upper Elkhorn, Middle Missouri
Tributaries, Lewis and Clark, Papio, Ne-
maha, and Tri-Basin.




Location of water-level observation wells in Nebraska
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Groundwater-Level
Program Activities in 1984

Water-level measurements made in
over 3,500 observation wells were en-
tered in the computer file of the coop-
erative water-level measurement
program in 1984. Records from nearly
all agencies in Nebraska making
water-level measurements were com-
piled and enfered into the file. The
processing of these data and support-
ing information was a major acfivity of
the cooperative program.

Other groundwater dara activities in
1984 included mass water-level mea-
surements in central and northeastern
Nebraska. A mass water-level mea-
surement is the measurement of water
levels in a large number of wells within
a short period of fime in order to ob-
tain data representative of nearly uni-
form hydrologic conditions. The mass
measurement, made in the spring of
1984, included measurements in
about 154 wells in northern Holt
County; and a mass measurement in
the fall of 1984 included measure-
ments in 210 wells in Buffalo, Custer,
Dawson, Hall, Howard, Merrick and
Nance counties. The measurements
were made fo provide data for special
hydrogeologic studies. The wells meas-
ured were in addifion to the wells reg-
ularly measured for existing
observation-well networks.
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EFFECT OF PRECIPITATION
ON GROUNDWATER LEVELS
DURING 1984

In all eight of Nebraska's National
Weather Service divisions, winfer precip-
itation totals ranged from 40-70%
above normal. Heavy spring rains, es-
pecially in April, kept soil moisture near
capacity. The weather pattern changed
in late June, however, and dry condi-
fions developed in much of the state.
In June, the toftal moisture over the
state averaged 25% above normal,
while during July the state averaged
25% below normal.

Much of the 1984 precipitation thaf oc-
curred prior to July probably was stored
in the soil and later consumed by eva-
pofranspiration. Significant water
movement below the plant roof zone
may have occurred during heavy
spring rains, but probably was minimal
in the drier months. Individual storms in
June caused minimal lowland flooding
in the eastern portions of Nebraska. The
surface soils were near safuration due
to earlier precipitation, thus addifional
rainfall generally exceeded the mois-
ture-holding capacity of the soil leading
to greater-than-normal runoff.

Surplus and deficit monthly precipitation
amounts in 1984 resulted in fotals for
the year that were near average (15%
above normal). The wettest parf of the
year occurred during the spring and fall
months with about 250% of the
monthly precipiration normal. The an-
nual precipitation fotals for all divisions
ranged from 8% below normal in the
Panhandle Division to 35% above nor-
mal in the Central Division. Below are
some highlights for each division of the
statre.

For the Panhandle Division, the greatest
positive monthly deparfure from nor-
mal (+1.61 inches) came in April and
the greatest deficit ( —1.54 inches)
came in May. The Panhandle Division
had the lowesr percent of annual nor-
mal precipitation at 92 percent.

The greatest deficit (—1.06 inches) for
the North Central Division occurred in
May and the largest excess over nor-
mal (+2.35) occurred in April.

The Northwest Division's greafest deficit
(—1.88 inches) was in August. The sur-
plus (+5.66 inches) for the Northwest
Division in April sef a new record for
that month. Historical records indicare
that a surplus of this magnitude should
occur only once in several hundred
years.

The Central Division recorded the larg-
est precipiration departures in April
(+5.12 inches) and September
(—1.89 inches). An April departure of
this magnitude should occur only once
in several hundred years. This division
received the highest percent of annual
normal precipitation (135%).

The East Central Division's greatest defi-
cit (—2.29 inches) was in the month of
August. The greatest monthly surplus
(+4.04 inches) was in the month of
April.

The Southwest Division's largest deficit
(—1.40 inches) occurred in July, while
the largest surplus ( +3.09 inches) oc-
curred in April.

A deficit of —2.27 inches from normal

precipitation occurred in the South Cen-
fral Division in July. April was the month
of greatest precipitation surplus (+3.79
inches).

The departure in the Southeast Division
was lowest (—2.59 inches) in August.
The greatest positive deparfure oc-
curred (+4.09 inches) in April.

All divisions received their greatest sur-
plus of moisture in April.

—Prepared by Kenneth G. Hubbard
and Mathew D. Werner, Center for Ag-
ricultural Meteorology and Climatology,
IANR, University of Nebraska—Lincoln.
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Nebraska's largest use of
groundwater during 1984 was
that pumped by the stare’s reg-
istered irrigation wells.
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GROUNDWATER USE

Distribution of
Irrigation Wells

At the end of 1984, a total of 70,701
irigation wells had been registered in
Nebraska. These wells are the source of
water used in irrigating almost 85 per-
cent of the estimated 7.3 million acres
of imigated land in the state. The
amount of groundwater pumped for ir-
rigation each year has not been deter-
mined, but in 1984 is estimated to
have been about 7.8 million acre-feet.
This amount was several times more
than the total amount of groundwater
pumped for domestic, livestock, munic-
ipal, and industrial use.

Although irrigation wells have been
drilled in each of Nebraska's 93 coun-
ties, their number and density differ
greatly from one county to another be-
cause of variations in land use, distribu-
fion of irrigable land, and availability
of groundwater. About 60 percent of
the registered irrigation wells are con-
centrated in a 13-county area compris-
ing the upper part of the Big Blue River
and Little Blue River basins and the
central part of the Platte River valley.
Buffalo, Dawson, Hall, Hamilton, Mer-
rick, and York counties have more than
2,500 irrigation wells each and the re-
maining counties (Adams, Butler, Clay,
Fillmore, Kearney, Phelps, and Pollk)
have more than 1,000 irrigation wells
each. Antelope, Boone, Chase, Custer,
Dodge, Holt, Lincoln, Platte, Seward,
and Thayer counties are the only other
counties in the state that have more
than 1,000 irrigation wells each.

Although the total number of irrigation
wells in a given county provides some
indication of the amount of ground-
water development that has raken
place, the number of irrigation wells
per square mile of land area in that
county is a better index of the degree
of development. A high density of irri-
gation wells in a county generally indi-
cates both a large percentage of
irigable land and large amounts of
available groundwater. Very low densi-
ties generally characterize counties
where development is limited either by
small amounts of irrigable land or by
aquifers that yield only small amounts
of water to wells, or both. Merrick

County, averaging 7.89 irrigation wells
per square mile of land areq, has the
highest well density of any county in
the state. Pawnee County, which has
only two irrigation wells in its 433
square miles of land areq, has the low-
est well density—an average of about
one well per 216 square miles.

By far the largest use of groundwater in
Nebraska is for irrigation, and most of
the concern about changes in water
levels and availability of groundwater is
relafed fo irrigation development.
However, use of groundwater for rural
domestic, livestock, industrial, and mu-
nicipal supplies also is important.
Groundwater is used for almost all rural
domestic supplies; for almost all indus-
trial supplies; and for all municipal sup-
plies, except for Crawford, Beaver
Lake, Blair, and part of Omaha's and
Chadron'’s supplies.




Location of registered irigation wells in Nebraska as of December 31, 1984
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Recent Trends in
Groundwater Use

The number—533—of new irrigation
wells installed in 1984 is about the
same as of that for 1983. This number
was far less than the average annual
number installed in the last 5-year (av-
erage = 1,270) period. New irrigation
wells were installed in 74 of Nebraska's
Q3 counties. More wells were installed
during 1984 than in 1983 for 30 coun-
tes.

The decrease in the number of irriga-
tion wells installed during the 1980-84
period compared fo the mid-1970s
can be explained in parf by a combi-
nation of economic and climatic fac-
tors. Low prices for farm products
coupled with the increasing cost of in-
stalling and operating irrigation systems
discouraged farmers from investing in
new well construction. Normal to
above-normal precipitation for the
state in 1978, 1979, and 1982-1984
further reduced the need for additional
irrigation development.

The establishment of groundwater con-
trol areas was provided for in the Ne-
braska Ground Water Management Act
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Historical Trends in
Groundwater Use

Irrigation has become one of the most
imporfant factors in making Nebraska a
leading state known for its agricultural
productivity. During the last two dec-
ades, tapping groundwater resources
to help meet agricultural demand for
water has increased at such a rapid
pace thaf now more than 73 percent
of the water used for irrigation is
pumped from wells.

Climatic conditions affect the number
of new wells installed annually. During
periods of below-normal precipitation,
such as the growing seasons in the
years 1952-56, 1966, and 1974-76,
the number of irrigafion-well installa-
tions increased. Increased drilling often
continues for a year or more after the
drought period.

Center-pivot irrigation systems have

played an important role in expanding
imrigation from level land to hilly fopog-
raphy and sandy soils. Generally, the
areas of new development are in the
northeastern, central, and southwestern
parts of the stafe where center-pivot ir-
rigation sysfems provide a means to
overcome limitafions imposed by soil
type and/or fopography.

A combination of economic, climatic,
and technologic factors account for the
periods of high development. Drought
conditions were primarily responsible
for the rapid development of the mid-
1950s. Starting in the mid-1960s, de-
velopment was influenced by periods
of drought, the availability of the cen-
ter-pivot irrigation system, and favor-
able economic conditions (especially
during 1973, 1974, and 1975).

Location of center-pivot irrigation systems in Nebraska as of December 31, 1983
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Other reports give additional
information about water levels
in Nebraska.
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