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INTRODUCTION
Extent of irrigation from wells

Irrigation from wells in the High Plains in Texas has grown during the
last eight years at a rate which is believed to be unprecedented anywhere.
In 1934 there were only about 300 irrigation wells in the entire region. By
© 1937 the number had increased to 1,150. Now the tctal number of wells has

reached about 2,700 and ncr> than 300,000 acres can be irrigated from them.

In 1934 most of the well irrigaticn was éonfined to the vicinities of
Plainview in Hale and Floyd Counties, Hereford in Deaf Smith County and
Muleshos in Bailey and Lamb Ccunties. The development has spread in nearly
all directicns frem these centers and has reached large propcrticns in 14

ccunties.
Investigaticns and reperts

Since 1936 a ccnsiderable part of the program of State-wide investigaticns
of grcund water in Texas, conducted by the State Beard of Water Engineers in
cooperation with.the Geolczical Survey, United States Department of the Intericr,
has been devoted tc the High Plains. An office has been maintained at Plainview
since the spring of 1937 and frcm one to six ground-water gecleogists and engineers
have been employed in the regicn. Surveys of the water wells have been made and
the results have been published fcr‘26 counties. The geclcgy, the source and

extent of the ground-water resources, and the use ¢f ground water for irrigaticn
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have been studied. Three mimergrphed reports have been published, the first in
July 1938, the second in April 1939 and the last in December 1940. The results
of water-level measurements in wells in the regicn te December 1940 are given in

Gecleogical Survey Water-Supply Papers 840, 845, 886 and 909.

The rainfall in the Yigh Plains was excepticnally heavy in 1941 and about
average but unusually well distributed during the ercwing seascn in 1942. As a
result nct much water was needed for irrigaticn and the yeérly pummage during
the pericd was much less than it had been during each of the years 1937 tc 1940.
The report that fcllows is concerned mainly with the pumpage in 1941 and 1942 .
and water levels in wells in 1941, 1942 and 1943 and a cvmparison of these
records with those obtained in former years. It centains crnsiderable infor-
mation, given in former repcrts, regarding the source and method of occurrence
ofAthe ground water, which his been repeated for the benefit of those whc have
nct had access to thuse reports. It has been reviewed and approved by 0. E.
Meinzer, Geologist in Charge of the Division ef Grcund Mater of the Geclogical

Survey.

The following is cecpied from page 6 of the.text and pase 31 ¢f the summary

of the 1940 report:

Ground water is ccntained in interstices between narticles of
.gravel and grains of sand that lie below the surface °f the High
Plains. Although the ground water is moving, generally in a
sututheasterly directicn, the mcvement is very slow -- perhaps at
an average rate <f 200 to 300 feet a year. The movement, therefore,
is scarcely ccmparable tc that ¢f a river. Inasmuch as the water-
bearing beds are cut ¢ff in all directicns fr-m cutside scurces of
water except thrcugh underlying rccks containing pcor water, it
fcllows that the scurce of the fresh water must be entirely with-
in the High Plains themselves, and must be the rain and snow that
fall on the surface ¢f the Plains.
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A very large quantity of water, that has accumulated over a
long periced ¢f time is stcred in the undergrcund reserveirs formed
by these water-bearing beds. A small part cf this water is dis-
charged each ysar by the flew of springs or by evaporation and the
growth of plants in the localities where the water taeble is near
the surface. This natural discharge is avproximetely balanced
through a long term of years by water derived frim that part of
the rainfall upon ths area which penetrates t. the water table.
The average annual replenishment is only a small part ¢f the
average annual rainfall.

In the last 30 years water has been pumped frim wells in
this regicn in large quantities, chiefly fer irrigaticn. The
annual pumpage has been increased greatly in tha last six years.
In 1937 it amounted tc about 130,000 acre-feet; in 19358 t about
145,000 acre-feet; and in 1939 tc¢ abcut 165,000 acre-rest.

Location and extent ¢f the arsa

The High Flains in Texas occupy.an area of abcut 35,000 miles, exténding
frem the ncrthern boundary c¢f the Panhandle southward abcut 300 miles into
Glasscock, Ector and Midland Ccunties, and frcm the New Mexice line eastward
an average 'distance c¢f about 120 miles t¢ a boundary which in moét places is
sharply defined by a bold escarpment several hundred feet in height (see fig. 1,
p. 23 ). The surface of the Plains slopes toward the scutheast at the rate of
approximately 10 feet tc the mile. Elevations range from apnreximately 4,600
feet above sea level in western Dallam Ccunty tc sbout 2,800 feet along the
southeastern border ¢f thz area. Th2 gorge of the Canadian River divides the
ragion intc two segments: the Panhandle, or Nerth Plains area; and the Llano

Bstacado, or South Flains.

The High Plains in Texas are noted for their abundant supvoly of grcund water.
All the water for public and industrial supplies and n2arly all the water used on
the farms and ranches c.mes from wells, and in parts ¢f th- region irrigaticn
on a very large scale is‘acccmplished with water fr:m wells. For convenience in
compiling the data and discussing the results, the irrigated areas have been

divided into six districts as follows:
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Flainview distriet, in Hale, Floyd, Swisher, and Brisc>e. Counties.

Hereford district, in Deaf Smith County and northern nart of Castre
County.

Muleshoe district, in Beiley and northi'estern part ¢ Lamh County.

Lubbeek-Littleficld distriect, in Lubbock, Crcéby and Hocklsy
Counties and scuthern nart of Lamb .County.

Spring Lake district, in northeastern part ¢f ILamb County and
scuthern part ¢f Castro County.

‘Texline district, in northwsstern part ¢f Dallem County.

CLIMATE

The following is frem the 1931 Climatie Summary of ths United States

Weather Bureau:

Section 30, Northwest Texas

While the secticn is traversed by perhaps twice as many stcrms
as swvuthern Texas, these disturbances are far less frequent than in
the more northern and, especially, northeastern states. Sterms
enter this secticn frum the northwest, west, and southwest, advancing
from the Northern Plains, th2 Rockies, and Scuthern Plateau district.
The region is subject to rapid and inarked temperaturs changss,
especially during the wipnter months, in connectiin with steep
southerly pressure gradients of apprcaching high pressure arcas
and the resultant string northerly winds.

The cocvlest nart ¢f ths state is embraced in this secticn, the
mean annual temperature being 58.8 degreses. The m:an of the
warmest mcnth (July) is 79.2 degrees, and cf thc ccldest (January)
38.1 degrees, with a mean range for ths sscticn ¢f 4l.1 degrees
between the warmest and ccldest mcnths.

The average grcwing seascn for the arca is 198 days. The
last killing frosts in spring usually cccur in thz first or second
decade of April. Ths first autumn killing frcsts usually occur
in the last two deccades of Octiber cr in carly Novembar. Thare
is a difference cf about 45 days between the growing szaswns cf
the extreme northwostern and scuthzastern perticns of the arsza.
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While the averase annual precipitaticn c¢f the scetioen is
20.54 inches, th: departurss from ths average cof individual years
and stations are wide. As a whole, the section is hizhly favored
in its distributicn of onrecipitation thrcughcut the year. About two-
thirds cf the moisture is normally reccrded during the six menths
from April to September, inclusive, aceruing t~ ths <znaral benefit
cf agriculture.

The mcere scuthoerly trond of the continental high pressure

areas is respcnsible for distinetly northerly and, ceonseguently,

dry winds over the arsa during December, January, and Fsbruary.

The remaining cocl nt¢nths have mors cr less transiti nal winds,

while the six warmer months, having winds frum a nrevailingly

scutherly ouarter, bring more abundant mcisture from the GiIlf of

Mexico tc¢ the Flains.

Sunshine - is abundant over the Plains area, th:z annual mcan

valua at Amarillc bsing 78 percent of the possible ranging from

72 percent in December tc 84 pcrcent in June. Free evaporation

from an open pan at Spur, Dickens County, focr a fzll 7-ysar peried,

shows a mean annual value ¢f 63.944 inches.

In the High Plains ~f Texas both dry-land and irrigaticn methods of farming
are practiced, and the problem of water supply is diffcrent in scme respects
from those of mcre arid areas where most crops cannct be matured at any time
withcut irrigaticne In the High Plains water is used only when the precipita-
ticn is insufficient fer nermal plant growth and, censequently, during years
c¢f adequate ¢r nearly adequate precipitaticn the wells ars not heavily pumped.

However, erratic distributicen of the rainfall szreatly cimplicates the problems

of both the dry-land farmeor and the operater cf irrimation wells.

The fcllowing table, taken fr:m the reccrds c¢f the U. S Wesather Bureau,
gives the average annual vrecipitaticn, and deviaticn from th2 averave nre-
cipitation in 1940 and 1941, for six representative staticns on the High

Plains.



Average annaul precipitation and deviation frem the average in inches, in
Amarillo, Dalhart, Lubbock, Muleshce, Plainview and Tulia.
Length Average Precipi- Deviation Precipi~ Deviaticn

Station of annual tation from tation from

reccrd precipi- in averagoe in average

(years) taticn 1940 . in 1940 1941 in 1941
Amarillo 50 20.99 13.62 - 7.37 37.21 + 16.22
Dalhart 36 18.03 12.74 - 5.29 40.91 + 22.88
Lubbock 30 19.22 13.76 - .5.46 40.55 + 21.33
Muleshos 20 18.99 13.97 - 5.02 43.52 + 24.53
Plainview 48 21.59 15.43 - 6.16 34,35 + 12.76
Tulia 36 21.97 14.69 - 7.3 34.01 + 12.04
Average 37 20,13 14.02 - 6.11 38.43 + 18.29

These staticns werc sslscted because ¢f their proximity tc the important
irrigaticn districts and the length of the reccrds. In 1940 ths average pre-
cipitation at thesc six stations was 6.11 inches below the long time mean
average, but in 1941 it was 18.29 inches above the mean averaga. The monthly
precipifation in 1940 and 1941 and the average mcenthly vrocipitation for 48
years at the Flainview statiun are shown graphically in figure 2, page 24 .

In 1942 the precipitation at FPlainview was 23.72 inches or about 2 inches zbove

the long-time average.
INTAKE AND NATURAL DISCHARGE OF GROUND WATER

Ground-water intske ¢r recharge, ths additiin of water t~ that already
in storage in the undergrcund reserveir, is accumplished by the infiltration
of a small porticn of the precipitation downward tc the water table. The
principal areas cf grcund-water recharge are: depressicns or sinks, occupied
by intermittent ponds; sandy stream beds and adjacent sandy flocd plains; and

sand dune areas.

A small porticn of the ground-water supply is\discharged each year by
the flow of springs, and by evaporation and growth «f plants in localities

where the water table is near thz surface. This natural discharge 1s

Ry



approximately balanced thrgugh a long torm cf years by th: additicn cof water
from recharge. In 1932 and 1939 studies «f grcund-water discharge were made
along a 75-mile stretch ¢f thz eastern escarpmsnt cf thc High Plains extending
scuthward from Quitsque Creek to Doubls Mountain Fork of the Brazos River;
acress parts of Brisc:c, Floyd, Motley, Dickens, and Crcsby Ccuntiss. It

was estimated that th: tctal natural dischargc cf grcund water alonz this
stretch of the escarpment investigated and in the sogm 'nt of 9,000 square
milss of the High Plains back cf it is at thc rate of 25,000 to 30,000 acrc-

feet a ycar.
DEPTH TO GROUND WATER

The depth tc the ground water level, or water table, in ths High‘Plains
ranges from a few fest tc¢ several hundred fset. The a-vroximate depths, in
feet, in the prinecipal irrizaticn districts and adjacent torritory are shown
in the sketch map n page 25 (fig. 3). ‘This mep is based on the reccrds
of soveral th.usand wells and as a whole is apprcximetoly accurate. The
depth t; greund water in general is contrelled by sevaral coenditionms,
including the elevaticn of the land surface,.the nreximity ¢f the land to
areas of heavy rechsrac or natural dischar s, and the relationship of the
wator-bearing sands and gravels tc the underlying bed rock. The last is
largely responsible fur suvoral of ths shallow-grcund water distriéts. Ir
in its slow movement scutheastward down the general slope of the High Plains ",
%he ground water enccuntors a buried ridge of impermecable matoerial, the
ridge will act as a submerged dam and tind tu cause the water to accumulate
to the northwestward of the obstruction, rosulting in a shallow water table
in that locality.. Fcr example buried ridges ¢f impermcabls materials,
chiefly shales, are fvund along the southeastern borders of the Plainview
and Horeford districts and are thz principal cause of shallow water in those

districts. Because thec buried ridges are impermoable and yiold little water,



land underlain ?y them can not be supplisd with sufficiznt griund water for

irrigation.

It is cstimated that the dopth to ground water is 1iss than 60 feet
beneath about 1,100,000 acres and less than 80 fcet benesath about 2,500,000
acres in Bailey, Castro, Crcsby, Deaf Smith, Floyd, Hale, Hockley, Lamb,

Lubbock, and Swisher Countics.
' USE OF GROUND WATER FOR IRRIGATION

Irrigation frum wells in the High Plains in Texas was started near
Plainview, Herefcrd, and Mulsshoe about 35 yzars ago. It was moderataly
successful for a foew years and by 1914 about 140 irrigation wells had been
cempleted. During the next 20 yesars there was comparativcly 1littl: develop-
ment. In 1934 the.total number had rcecached about 300, many of which had
been unused for years. Since then the developmont has spread rapidly and by

the end of 1942 th¢ tctal number cf irrigation viells had r:zached abeut 2700.

Estimates ¢f the total number of wells pumped and the total amcunt of
land irrigated from them during the three years 1937 to 1939 are given in

the 1940 report.

The approximate number of irrigation wells completed during 1940, 1941
and 1942 is given by ccunties in the following table. These figures were
obtained largely thriugh the zenercus cooperaticn of the pump dealers of the

High Plains.



Approximate number of irrigation wells ccmpleted in 1940, 1941 and 1942

County 1940 1941 1942
Bailey 18 11 3
Briscce 4 3 0
Castro 68 37 2
Cresby 15 6 3
Dallam 6 5 1
‘Deaf Smith 66 30 6
Floyd 39 16 1
Hale : 101 94 34
Hockley 4 11 3
Lamb 49 33 12
Lubbock 45 97 37
Parmer 8 10 0
Randall 7 4 1
Swisher 48 22 10
Others _3 3 —
481 382 116

In 1940 the rainfall was much below the average, the need for irrigaticn
was greater than usual and the pumpage, it is rcughlv estimated, reached
abcut 190,000 acre-feet. This is the largest amount of water thus far pumped

in the region in one year.

In 1941 the rainfall was excepticnally heavy, being the highest on record
in parts of the regicn, and irrigation was light except in the early spring.
Acccording to the best estimate that can be made, only aﬁout 1,500 wells were
pumped at any time during the year and the tctal pumpage was only about 50,000
acre-feet. In 1942 the number cf wells pumped and the amount of water used for
irrigation were abcut ths.same as they were in 1941; The rainfall during 1942
was much less than it was in 1941, being oﬁly a little above average, but it
was exceptionally well distributed during the grcwing seas~n, and scil mcisture
ccnditions in the early spring were excepticnally g~cd because <¢f the heavy

rainfall of 194l.
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Estimates of the total number of wells equipped for irrigation and the
total area irrigated from wells from 1937 to 1942 and the tofal amount of water
pumped for irrigaticn frem 1937 tc 1940 are given below.

Estimated number of wells equipped for irrigation, area irrigated
and amount pumped in High Plains of Texas

1937 1938 1939 1940 1941 1942
Total number cf wells 1,150 1,500 1,700 2,180 2,560 2,680
Area irrigated (acres) 160,000 200,000 230,000 250,000 - -

Irrigaticn pumpage (acre-feet) 130,000 145,000 165,000 190,000 50,000 50,000

FLUCTUATIONS OF WATER IEVELS I WELLS

The results cf water level measurements in wells in 25 counties of the
High Plainé in Texas to December 1940 have been published in Geclogical Survey
Water-Supply Papers 840, 845, 886 and 909. The results in 180 wells in the
Plainview, Hereford and Muleshoe districts are given in the progress repcrt
of 1940. 1In the paragraphs that fcllow the subject is discussed under three
headings; fluctuaticn of water levels in pumping districts, fluctuation of
water levels near areas of recharge or intake and fluctuaticn of water levels
in areas that are more or less remote bcth frcm arsas of pumping and areas cof
intake.

!
Fluctuation of watér levels in pumping districts

In general in the pumping districts it has been found that the most
dependable informaticn regarding the stage of the underground reservoirs is
obtained by ccmparing measurements made in successive years in the early spring
just before the start «¢f heavy pumping. The statements given below regarding

the decline c¢r rise in water levels from 1938 te 1043 are based mostly on a
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cemparison of measurements made in March. 1In scme cases January and February

measurements were used.

There was a general decline of the water table in all the pumping districts
of the High Plains frcm 1938 to 1941. This was followed by a general rise
during the‘sﬁmmer and fall of 1941 and the spring of 1942 as a result cf the
excepticnally high rainfall and light pumping in 1941l. (See hydrographs in
figs. 5, 6, 9 and 12). ZExcept in lccalities of large recharge the greatest ..
rise occurred in the areas where the pumping had been heaviest and in such
areas a part of this rise, dcubtless, was due t¢ the fact that the pumping in
1941 was light and grcund water moved in from outlyins unpumped areas. Hcw-
ever a cunsiderable pnart of the rise can be attributed te¢ recharge, which
prcbably was greater than it has been in any year since 1915 and severai times
the recharge in most years. In 1942 the pumping again was light and there

was comparatively little net change in water levels.

Plainview District

Decline of water levels from 1938 to 1941:-- The reccrds of water 1evels

in 56 representative cbservaticn wells in the Plainview district have been
selected as a basis fer ccmﬁuting the rise and fall and net change in water
levels in the district from 1938 to 1943. These wells are fairly well dig-
tributed over about 1,000 square miles ccmprising areas of both heavy and
light pumping. Partial reccrds of 40 representative wells showing the trend
throughout the greater part of the district are given in £he tables on pages
19 and 20 , and the location of the wells is shown cn the map comprising
figure 4. Ncne of the wells are near known areas ¢f important recharge. The
records show a decline of water levels in the wells of the district ranging
from a fraction of a frot to 6 feet and averaging 2.7 feet. The greatest

decline, averaging abcut 4 feet, occurred in the heavily pumned areas in the
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central and east-central parts cf the district. 1In areas of moderatz and light

pumping the average decline was about twc feet.

Rise of water levels from 1941 tc 1943:-—~ The rscrrds show an average rise

of 2.0 feet in.the district from March 1941 tc February 1943.

Net change in water levels freom 1938 to 1943:-~ The records show an

average\netvdecline cf 1.1 feet in the district from March 1938 te February
1943. 1In areas of heavie;t pumping the average decline was 2.1 feet, and in
areas of moderate pumping was 1.1 feet. In a few wells in areas of very light
pumping the water levels were as high in 1943 as they were in 1938, or slightly

higher.

Net change in water levels from 1934 to 1943:-- All 7 wells that were

measured in the Plainvisw district in 1934 are in areas of rather heavy pump-
ing. These wells shcwed a decline from April 1934 to~March 1941 ranging from
3 feet tc 9.9 feet and averaging 5.7 feet; é rise from March 1941 tc February
1943 ranging frem .2 foct t¢ 3.1 feet and averaging‘l.s feet and a net decline
between 1934 and February 1943 averaging 3.9 feet. The rscofds in 3 of the

wells are shown graphically in figures 5 and 6.

Net change in water levels frcm 1914 to 1943:-- Of the 11 wells that were

measured in 1914 six are located in areas of heavy pumping. These wells showed
a net decline from 1914 to February 1943 ranging from 7.9 feet to 14.4 feet

and averaging 10.1 feét- Three of the wells are in areas of moderate pumping
but are less than a mile from White River which flows thrcugh Plainview and

in wet years contributes substantially tc the subterranean reservoir. One of
the wells showed a net rise of 6.9 feeﬁ, another a net decline pf 2.0 feet and
the third a net decline uf 2.5 feet frem 1914 tc February 1943. Twe wells ére
in areas ¢f light pumping west and south of Pléinview. One showed a nef decline

of 0.1 foct and the othar a net decline of 2.5 feet frem 1914 tc February 1943.
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Herefecrd District

Decline of water levels from 1938 t¢ 1941:-- The records of 48 observaticn

wells have been selected as a basis for computing the rise and fall and net

. Change 'in water levels in the Hereford pumping district from 1938 to 1943.

These wells are fairly well distributed over an area of about 400 square miles
cmmpriéfhg mest ¢f the district. Partial records <f water level measurements’
in 20 representative wells showing the trend thrcughout the greater part cf

the district are given in the table on page 21 . The leccation of these wells
is shown on the map comprising figure 8. None of the 48 wells are near known
areas of important recharge. All of the wells shcwed a decline in water level
from 1938 tc March.1941, the decline ranging frcm a fraction of a feet tc abcut
6 feet and averaged 2.9 feet. The greatest average decline, 3.1 feet, cccurred -
in the heavily pumped areas in central and scuthern parts of the district. 1In

the northern part of the district the average decline was abcut 2.5 feet.

Rise of water levels frcm 1941 to 1943:—-- The records show an average rise

Lo
of 28 feet in the Herefcrd district from March 1941 to February 1943.

Net change in water levels from 1938 to 1943:-- The cbservaticn wells

showed an average net decline of 0.7 foot in the Fereford pumping district frum
1928 to Februéry 1943. The average decline was 1.1 feet in areas of heavy

pumping and 0.5 feot in areas cf moderate to light pumping.

Net change in water levels from-1934 to 1943:-- Three .of the observaticn

wells in the Hereford district lccated in areas that are rather heavily pumped
were measured in 1934. Twc cf them shcwed the same net decline, 2.1 feet, from
1934 tc February 1943. The third showed a net rise ~f 5.7>feet from 1934 to
February 1943. The reccrd of one cf these wells (245) is shown graphically in

figure 9.
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Net change in water levels from 1914 tc 1943:~-~ One observation well

(nc. 26) in an area of heavy pumping was measured in 1914. This well shcwed
a decline of 8.5 feet from 1914 tc 1941, a rise ¢f C.8 fo~t from 1941 tc 1943

and a net decline ¢f 7.7 feet frcm 1914 tc 1943.

Muleshoe District

Thirty-six observatiun wells distributed fairly evenly over thé Muleshoe
district showed an average decline of 1.6 feet from March 1928 tc March 1941
an average rise cf 8.0 feet frum March 1941 to February 1943, and a net rise,
therefore, of 6.4 feet frum 1938 to 1943. Partial recirds of water level
measurements in 20 representative cbservation wells in the district are given
in the table on pare 22 . For three of the wells the data are shown granhically
in figure 12. The locaticn of the wells is shiwn cn the map comprising figure

11.

Lubbock-Littlefield District

The records of 26 well diétributed observation wells that are at ccn-~
siderable distances frenm any known areas ¢f impertant intaka were selected
for éOmputing the changss in water level; in the Lubbeck-Littlefield pumping
district. These wells shcwed a decline from the spring .f 1933 tc the spring
of 1941 ranging frem .05 feot te 5.39 feet and averaging 1.6 feet, and a rise
from the sﬁring cf 1941 t. the spring of 1943 renging from 1l.11 feet tec about

8 feet and averaging 3.9 feet. This represents & net average rise c¢f 2.3 feet.

Texline District

Reccrds of observaticn wells in the Texline district shiw little change in

water levels from the spring of 1937 to the fall c¢f 1941. No reccrds are avail-

able for 1942 and 1943.
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Fluctuaticns of water levels in wells near areas of intake

Most of the cbservation wells in the High Plains ﬁbich are near areas of
intake (stream beds, depressi.n ponds and sand dunes) are in the irrigated
districts or closely adjacent to them, and are affected to some extent by the
pumping. vSuch wells showed a more or less persistent dcwnward trend from 1938
to the spring cof 1941, the average in their principal districts being: Plain-
view 4.1 feet and Heraford 2.1 feet. 1In ccntrast to this, very little change
or a slight net rise was shown during the same pericd by a few observation
wells near areas of intake in localities which border the irrigated districts
but are far enocugh away t. be not appreciably affected by the pumping. All
the observation wells near areas of intake in the irrisation districts showed
a sharp rise in water levels from the spring of 1941 t. the spring of 1942 the
average rise being as follows: Plainview district 5.2 feet (25 wells), Here~
ford district, 2 fret (8 wells), Lubbock-Littlefield district, 5.1 feet
(20 wells). Most cf tiese wells cuntinued tc rise slowly during 1942 but a
few showed a small &ecline- ‘

Fluctuaticns of water levels in wells remots from
pumning districts and areas of intske

0f 36 observaticn wells in 12 counties that are remote from beth the
pumping districts and knuwh areas (I intake, 23 wells shcwed a small net
rise and 13 a small net decline from 1937 or 193~ to 1941. The algebraic
sum of the net change in all 36 wells gives a rise ¢f about .3 foot. From

1941 to 1943 these same wells showed an average rise of about 1.9 feet.
NET 1LOSS OR GAIN OF STORAGE IN THF PUMPING DISTRICTS 1938 TC 1943

In the secticn entitled "fluctuaticn cf water levels in wells in pumvning
districts", the averaze net change in water levels in obsarvation wells from

March 1938 tc Februsry 1942 is given as follows: Plainview district decline,
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1.1 feet; Hereford district decline, 0.7 foot; Muleshoe district, rise, 6.4 feet

Lubbock-Littlefield, rise 3.2 feet.

To translate these figqres into the quantities ¢f water withdrawn from cr
added tc storage during the 5 year period it is necessary to mow the average
specific yield of the materials in which the fluctuaticns in water levels
cceurred. The average specific yield can be calculated in water table areas
such as the High Plains during a pericd of water table decline of considerable
length, preferably several years; if, during the vericd, the additions tc¢ &nd
subtractions from storage by recharge and natural discharze are apvroximately
equal; and if adequate infcrmation is available regarding the total amount cof
water pumped and the decline of the water table caused by the pumping. These

conditions were fairly well met in both the Flainview and Hereford districts

during the three years frcem the spring of 1938 t¢ the spring of 1941.

It is estimated that during this period the total pumpage amcunted to
300,000 acre-feet in the Plainview district and 100,000 acre-feet in the Here-
ford district. As this water was withdrawn by the pumps it was replaced by
water which moved dcwnward, thereby causing a decline in the water table and
unwatering the saturated material in the belt of water table decline. It is
estimated from the water level records that the tctal velume of material
unwatered during the three year period amcunted tc about 2,060,000 acre-feet -
in thé Plainview district and 710,000 acre-feet in the Hereford district. The
ratio between the two, or specific yield, therefcre was as follows:

Plainview district 300,000 acre-feet of water pumped = 14.5%
2,060,000 acre-feet of material unwatered

Hereford district 100,000 acre-feet pumped = 14.1%
710,000 acre-feet unwatered

Using these figures for specific yield and the figures for the average net
decline in water levels given above the net tctal amount of water removed from

storage in the two districts during the 5 year period 1938 tc 1943 is computed

as follows:
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Plainview district, 1,000 square miles,'comprising the grzater part of the

irrigaticn well area
640,000 acres x 1.1 x .145 = 102,000 acre-feet.

Hereford district, 450 square miles: - 288,000 acres x .7 x .141 = 28,400

acre-feet.

In the Muleshce district, comprising approximately 65 square miles, there
was a net rise in water levels of about 6.4 feet frem 1938 te 1943. If the
average specific yield cf the water-bearing material is 14 percent, this rise
represented a net additicn t- the ground water in stcrage of about 37,000 acre-
feet during the period 1938 to 1943. In the Lubbock-Littlefield district alse

there was a net addition in storage of considerable magnitude during 1938 tc

1943.
SUMMARY

The increase ¢f irrigaticn from wells in the High Plains in Texas during
the last 8 years has been exceedingly rapid. In 1934 there were only about
300 irrigation wells in the entire region and the development was restricted
to relatively small areas in the vicinities cf Plainview, Hereford and Mule-
shoe. By 1942 the t<tal number of wells had reached approximately 2,700 and
the total area susceptible of irrigation from them had reached more than

300,000 acres.

The total pumpaée in the region from 1937 tc 1940 inclusive amounted to
about 630,000 acre-feet, practically all of which is believed tc have been

derived from reduction in underground storage.

In 1941 the rainfall was nearly twice the long-time average and the recharge
to the subterranean reservoirs was probably several times ths recharge in most
years. In 1942 the rainfall was about nqrmal but was excepticnally well dis-~
tributed during the growing season. The total pumpage during the twc years

1941 and 1942 amounted to only about 100,000 acre-feet. As a result of these
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'ccnditions there was a general riss of the water table.

Because of the replenishment of 1941 and small irrigation requirements of
1941 and 1942 the net loss from underground storage in the Plainview and Here-
ford districts from 1937 tc 1940 was largely ccmpensated. In most othor parts
of the region there was a net rise of the water table and net increase in
storage. With normal rainfall and the ceontinuaticen of pumping at a rate com-
parable with that of 1940 the decline c¢f the water tabls which was general
throughout the area from 1938 tc 1941, and was rath@r large in the heavily

pumped districts, will be resumed with a correspcnding loss in'storage,



Water levels in wells in Plainview district, Texas

(Depth in feet below measuring point)

|

Floyd County % _ Swisher County
‘ . Well number (For location of wells
Well number (For lncation of wells see map on page ) : see map on page
Date of |
measurement 3R 57 108 140 157 410 416 428 446 459 510 525 :254L 258 332 354 362 370 380 383
1914 50.0 47.0 Ll.Y 5.2 45.2 ;
1934 Apr. 49.5 4.3 72.2
1936 Apr. 61.1 59.3 49.4 36.9 51.1 ‘ 54.5 4.6
June : 61.6 70.1 72.7
1937 Apr. 51.8
May 91.2 60.9 58.3 41.0i37.3 51.7 64.8 61.9 69.9 54L.6 77.7
_____Dec. 61.5 55.1 43.4h 46,9 41.2 40.8:37.2 54.1 73.9
1938 Mar. 58.3 53.0 54.4 52.4 51.5 L3.4 47.8 40.6.37.5 52.1 70.3 62.2 70.2 73.5 54.5 7L.2
Dec. 53.9 55.5 50.1 53.2 51.3 43.7 48.4 43.7 40.9:38.2 52.5 62.3 73.3 73.8
1939 Mar. 53.8 55.0 49.6 63.0 51.0 43.7 48.3 43.1 40.9:38.3 52,5 63.2 62.4 73.4 54.8 73.3
Dec. 52.6 55.3 57.5 53.5 65.8 52.8 Lh.1 49.7 L7.3 41.6]39.2 65.3 62.6 71.2 74.2 55.1 75.3
ar. . 858G ETZ?—%%'TB’—T—%‘— . L 52,5 0L.2749.6 45.8 L1.6739.4 53.8 6L.4 62.7 T1.3 Th.L 55.2 Th.2
Nov. 91.5 63.9 52.0 62.9 55.1 71.5 55.5 45.2 51.9 51.9 L2.4140.5 55.1 63.€¢ 72.9 75.2  55.7 76.8
1941 Mar. 91.0 60.9 57.8 59.4 54.0 69.1 54.8 45.1 51.6 50.7 42.6:40.9 69.2 63.2 71.9 75.3 55.7 75.2
Nov. 91.8 63.5 55.5 57.2 66.4 53.4 L4.1 48.9 43.0 39.9:40.0 54.93 68.3 62.8 71.3 76.0 75.2
1942 Mar. 90.4 58.8 55.4 56.4 50.9 65.5 52.9 48.5 41.9 38.5,39.8 54.6 68.3 62.6 69.2 75.8 75.0
Oct. 90.9 62.8 60.2 57.4 57.6 52.0 67.7 54.0 48.8 43.4 37.9: 65.2 68.8 77.2 75.7
9.2 63.0 59.1 56.1 56.5 50.9 65.6 53.1 42.2 L8.4 42,0 37.5 4O.5 5L.7 64.7 63.3 69.2 76.5 —  7L.7

1943 geb .
%



Watef levels in wells in Plainview district, Texas

(Depth in feet below measuring point)
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“ater levels in wells in Hereford @'strict, Texas

- (Depth in fecet below measuring point)

Deaf Smith County

Castro County

1
ab)
=

1

314:,.5.8r o~ o0
“ St oot ok > |
o '
A MR M © R I«
o~ Mvoln -y Hjoo e
4 . (4 of o . . .
—~ o RO Cio e
mV/ Q/QICJQ/Q/%MU._Q/ %
o 03 ~Joqnapalt |n o
B ool | o gkgldglidld 8 s
o] o™ YR BERYS NN TaRTa! [YaN Val FauNoE (VSR V2N wn
m N omSOQ/ N\ i k- Jov RO —
-~ . - b4 ol e ] . .
r— wn —i —{O O o~
W ™ %5%@ 5J55ﬂ X W =
g wn s} VoRARYEK. SN ol o . o BN P o~
% —~ wld Hd 1300 WX |4
e \ .
ol « O Viocho o=ho o PN
ol : SO Ol e HIE o
—l <o O Finwnigopnwle- oo ko
d N 6A~666®76 RO O O
mlolel fe | e dRel pao
ot ) =y il v an ot
[e) %W wn\ %55555:2/5 :14255
o] n o Slrinm - olen jon o i
(e} w0 . e 8 o of o ot a o] » . & -
]l N w0 56%.1435587 NO D~ [T~
..a.w N n [T UARVal [YaNR Vol FoNRYaY Vo N [VARTo NS Vol
8 ~ ~Naalo e oo mho o oo
. Ll - [ ] . - 'Y L
—~ o\ LN -~ Tol o] VolRTaY [TaNTo Nl -
of © J¥¥F =< e e S N e e
o NG |ont~] owjo Gl o~
Hn. hv —& Ad ] . L d .
-] o 0~ o~jo-o-fo- -
£ N .5 [YaNRYaY W N\ L
3] Wku alft o oV cvfo o o
gl g Nlolr o I el = |0
m a S I SO T S S [ [l el (8
o w o ~ho o awjorw
] O N R S e I S g
— ~ N g
2 «o % QM97899 O~ 0o 0 |G
- o 0 3f176 ~ho oo i~
. . . . . . . . .
~ N s B | i N RN R
ﬂ 7ﬂ o~~~ ool -
o~ oo onjen o~ 3 |
L) L] * - L) L] L 4 - L] .
R o vho ol oo~ o~ -
=10 | e Tcgjcojeo o
~{®w| Vo pof oo
i Al o] i
D e~ N S5 G e
- o | oo cvft ov|os cufenan e
» (Y . . L] ] ) . . L]
0 o o N it~ o\ i enjod O G-
w s 4 %6 O N VRO RO R0 ORO O
g vl ja oo O
» . . 3 . . . .
[S AN v hnqle-who o e
M % %888 o« O\ &l o [t
i a oy 0 PG D O i@ N T O
[ ] . . L) . . . . .
= n oA gjen H - eho FHon e oy
% 6& &666666666666
o AN HA R
N Ol 2 Al oy e oy
ol clo o O O
— mll 1lwm —~ A
0 [N ~po Qo o~ 0 o
) e A L] 0 . . .
O -3 Mo o
@ %7777% oo~ o~ o~
-+
% o] o ®} o L} ® o] o of o o] o o] o o ' o
ol molS ok oy Ble olo » 0
“ & wpmaWeaeha:aoaeeoe
o 8] [Z|<'B|= =A== qF 2= Al = =
-’
o ol-H-3o |~ 0 oo lo |H N o,
taMBB A ISATHEN [ W Do N P S D 4 <t
o o|oloyjos  |os o jon. jor o~ o O~
a gl-lHld 1A s T =T P T P B P =




20.0

120 132
25.8
.1 25.7 27.6 24.0

)
67 69 79 92 95

26.0

v County
63

Baile
53

45
19.6

34-A 36

Well number (For location of wells see map on page
25 33

(Depth in feet below measuring point)
11

Water levels in wells in Muleshoe district, Texas
LO.L4 25.5 23.3 28.2

15-A 9

Well number!:
23.7;

30
L.

Lamb County!,
16

21.3 37.6 24.
19 09

13
22.2

Nov.

1937 Mar.

Date of
measurement
1914

- 1934 Nov,
1936 May

- 28 —-

523n(.l409~378 )

ol N N[N TN o
AN N

Ozzl..wzol.wlowﬂuol
~ -2 ~ WnN\-T O
N NN N NN AN
2916130.75
- . L] » - [ )
AN AN i o 3N
(o' eV [aV I o¥] [aVAKaV] [aVER o] (oM
G No] 83&522
onjen N T3 NN O
(¥ [qY] o QNN NN~
o~ 575980n
- . L] - - . L]
n 0 "N\ |- T~ O
—~ — ~ |
Lo} [ XNo] B B ¢ 408« o] [qV R ee]
* L] o . L 4 L] . L] L]
Oy VoY OO A+ N
~i— - N NN~
RWQ/OZ/OB/&J

AN AN NN N

AR N ] NN NN

1.8 2.5 5.4 18.3 1
1

N © o o
Q o o Qo <

39.7
L4 39.3 24.9
1
3
1
2
8
2

64.5 39.8 25.5

6L
L
L
L
L
L
0

18.7 35.0 23.1
6
6
7
7
2

19.7
19.5
20.2
0]
1
1
1

Nov.

Nov.
1942 Mar.

Dec,
1941 Mar.

Dec.
1940 Mar.

May
Nov
1939 Mar.

1938 Mar.

14.0

7
7

18
18

o—

3
3
13.1 13,3 17.5 17.6- 12.C 8.8 18.4 15.4 18.7

115,
0 15

17
18

3
L

L]
.

4 8
0O 8

3
'3 120

3
8

36.8 21.0 16.1

12,1 29.5 17.7

Nov.

1943~ Feb,




‘”‘-Sfd
« ¥
SITN O 02 0O O 02
| ] L v v
37v0S
SvX3L 40 SNIV1d HOIH
NI * e . X
NOILYOI¥YI 1713am 40 SVBHV "chIlONIHd
' | ' ! ' ' I
] . N L !
| 3 |
FaS . ! \ll.\w‘t ]
I TVM3NOLS! AN3IN vzavesf NNAT A¥Y¥3L . NNNVOA
\ i . &' .
| A
XONY l ONIN
L}
[}
- .“- I. -
ayvo4
. ]
_~— y 371109 A3U0K F
¢
i 13
‘\‘\ ) : ! §
\ SSIHANHO I TIvH B
. l
(© ] i XY
in.womswmos N Wy
' T F
1 E}* i, S
X “iss,, 3 |
& 3 243 HLINS dv3a &
,“\‘ ~ - ™ %)
P _ ::\\\\ . A-B'INOO Iln,,m“»\?- _.&:_-,‘.é} _ —::\\\_ %
P, 4 olitowy,, S
FJ >l ’1' ""”” 1 .m.l|\\\ "I\'}. ”,"ln ||I"' '"'"““ 90“0 -
| 3’ N :
. ¥37133HM ik 43, NOS¥VD N WVHO'!O
A i «Y31104 [
I S‘\‘}_‘: *v-as ] r“"\\l ““‘“"“Ullll !“”““"“l\“.lllh\","“”"h““““’"l"o
pr— " \ )M
Qb : ' |
" TiHanan | siuzeoy | o ea\.‘d oot o
20 ",
L Y008 0. 21 iy pare et 3800H A31L8vH
. ]
H0 LN3Wd¥vOS3 _‘ﬂ%«' “m.m'.“*—“"‘r Nosmuomn I :
= p| " s v } N
. .:‘5 []
NOLLYOINYI 1713aM 40 8 -;,-
: W09SdIn 3341 QYO4SNVH
SY3YY VJIONINd ‘ T HO0 NVNU3HS WY1va
: 1 ol - | oujixes
. J v B
2 I__ 1__ . _._"232 o
= : ~T
V. NO H Vv 1 ¥ (0] !

/6.1




SOSN QO

(7]
o
<
W
>
B
. 2 i
m T
(14
(@)
? .
% .
9 & —
< w M
2 > ®

)
3.

AN

\

~

© ) < [} o
S3HONI ‘NI NOILVLIdIO3Nd

TEXAS:

MONTHLY PRECIPITATION, PLAINVIEW,

T 9-42,




Frg.

o AMARILLO - - _
- 1

o CLAUDE

R AN DA L L H
o CANYON ARMSTRONG

cmgae.

- Bledsoo

COGCHRAN | HOGCKLEY

aFrione

BRI SCOE !
aSILVERTON

S ey
ST RIS T
%ﬁﬂﬁﬁ?VV?#&AHc
(XSS IMI X XS
S o0se ety 9 oele
%0t 0% %

O
(50
949 000!
909952,

80 to 200 © 200+

4MORTON -

LeVELLAND

80 to 180

B2 DEPTH TO WATER LESS THAN 60 FEET .

PZZ] oEPTH To WATER LESS THAN 80 FEET |

DEPTH TO WATER IN FEET, IN WELLS IN PART OF HIGH PLAINS, TEXAS

= 3 K
] 8 o . . w0 20MLES 6-6-42.

3




e —— - ——— - - - e e N e o

——

Fig-4

REPRESENTATIVE OBSERVATION WELLS
IN PLAINVIEW DISTRICT, TEXAS

— EXPLANATION —
o OBSERVATION WELL WITH PUMPING PLANT ' TEXAS BOARD OF
WATER ENGINEERS
Q OBSERVATION WELL UNUSED IN GOOPERATION WITH
SURVEY

<O OBSERVATION WELL WITH WINDMILL u.s. Ggl]gtj‘lgﬁl._
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DEPTH TO WATER IN WELLS IN MULESHOE DISTRICT, BAILEY AND LAMB CO,S TEXAS



