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INTRODUCTION 

The source of the ground water in the High Plains in Texas and the amount 
of the available perennial supply have been subjects of speculation and con-. 
troversy for the layman since the region was first settled. However, at times 
since about 1900 the .q;eOlO�?.Y and water resourc,3s in the regton have been studied, 
and the earlier works were published in.reports by Johnson 1/ and·-C',.ould ?:.../ :J/· 
In 1909, 0. E. �Jieinzer �/, chief of the Ground Water Division in the U. s. 
Geological SurvGy, made a brief study of ground water in the HL:;;h Plains in the 
Portales ValL;y ,  New Mexico, near the Texas border. In 1914 a study of the 
.geology and hydrology in the Llano Estacado, or Southern Hi$ Plains� was made 
by c. L· Baker Q/; and his report contains two chapters on ground water, tables 
of water-well logs and analyses, and information on the depths to water in a 
considerable number of wells, partly det,armined by m-:;asuremqnts. 

Since 1936 a part of the State-w ide program of ground..-water investigations 
in Texas, which is carried out by the State Board of v:ater Enginesrs in coopera
t ion with the Geological Surv<:::y, United States Department of the Interior, has 
besn devoted to the Hi<?,h Plains. These investigations hav-::; been mads possible 
through appropriations by the State Legislature and allocations of Federal 
funds to match them on an equal or nearly equal basis, and th•3 wo rk is being 
done under the direct su�r7rvision and with the assistance of w. N. White, 
district engineer of the Geolog.ical Survey in charge of ground-water work in 
Texas• 

The recent investigations in the Hi>?h Plains have included studies .of the 
geology vd th special referenc-9 to the thickness and character of thf: water
be8ring sands, the sourcf> of the �Sround water, anct the rectlarge and natur3.l 
discharge of the underground reservoirs. The work has been devoted mostly, 
however, to obtaining and compiling data regarding the location and.develop
ment of n•3W irrigation wells, th'7 quantities of water pumped in different parts 
of the r9gion, the decline or ris0 of water levels in we.lls from ye'lr to year 
as related t o  pumpag>".! and r'J. ir'3 ctly or indirF-ctly t o  the procipitation ,a.nd the 
decline in pumpin�-s l r,vels during th7! irriq:ation sr:;asons. 

J} Johnson, W, ·D.,· Th;, Hip;b. Plains and thf:ir utilization; U. s. GeoL Survey 
21st Ann. Rept. pt� 4, Hydro·�rsphy, 'PP• 609.-.741, ·19f',l; 82n� Ann. R'pt., · pt. 4 
Hydrography, pp. 63?-669, H'02. 

g_/ Gould, C. N., The R;eology and water resourc0s of Lhe eastern portion of 
the Panhandle of '1'exas: u. S. Geol. Survey '''-'ater-Supply 1'aper 154, 1906. 

Y Gould, C. N. , The '':<::ology and wat8r resources of th-:7 western uort ivn of 
tho .Panhandle of Texr.�s: U. s. Geol. SurvGy Water-Supply Paper 191, 1907. 

jJ Meinzer, o. E., Ground-..water resourc'.:JS of Portales Valley, N. Mexico. 
(manuscript rep ort in f iles of U. S� Geol. SurvGy, Washington, D. C.). 

§./ Baker, C. L .. , Geology ::md und':'lrground waters of' the Northern Llano 
Estacadc: Univ. Texas Bull. 57 , 1915 . 

-
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This is the sixth mimeo�raphed progress report to be released by the Texas 
State Board of Water Engineers giving the res�lts of the investi gations; the 
d ates of the previous reports are July 1938, December 1940, April 1943, May 1944, 
and May 1945. A short statement, which summarized t he development of irrigation 
wells in 1945 and the fluctuations of w ater lAvsls in wells by counties, was 
released to the press by the State Board of Weter Engineers on September 15, 1946. 

Between 1936 and 1946 inv,�ntoriec of water wells were made in the follov.Jing 
33 counties in the High Plains� Andrews, Armstrong, Bailey, Briscoe, Carson, 
Castro, Cros&y, Palla!ll, Dal'JSOn, Deaf' Smith, Donley, Ector, Floyd, Gaines, Glass
cock, Hale, Hansford, Hartley, Hockley, Howard, Lrunb, Lubbock, Martin, Midland, 
Ochiltree, Oldham, Parmer, Potter, Randall, Roberts, Swisher, Terry, and Yoakum. 
Supplemental inventories of irri�ation wells were made during 1945-46 in Deaf 
Smith, Floyd, Hale, Lubbock, and Swisher Counties. Mimeo,�raphed bulletins ."Siving 
tables of well records, well logs, and water analyses, tog8ther with maps showing 
locations of the wells listed, have been issued for all of those counties. 

The progress report for 1940 has be en published by the United Stat•ea J�pRrt.;. 
rii·"��t of the Interior as a..�o.logical Survey Water-Supply Paper 889-F. Th.B records 
of water-level measuremsm ts in sev8ral hundred observation wells throughout the 
r:�gion, to January 1944, hav<?- b'3en published annually in Geological Survey 
Water-Supply Papers 840, 845, 886, 909, 939, 947, and 989. 

PRECIPITA'l'ION 

Ground water is used for irrigation in the HL�h Plains in Texas chiefly 
when the precipitation is insufficien t for normal plant growth, However, the 
distribution of th'3 rainfall is irregular and complicates th8 problems of 
both the dry-land. farmers and the operators of irrigation wells. Although th0 
average annual pr·o:cipitation in the principal irrisation districts in the High 
Plains i s  about 20 inches, the departure from the average in individual yeare 
and at different weather stations is very &:r-:;at. On the a v·.3rage, about two
thirds of the moisture falls during thf� 6 months from ]lpril to September, 
inclusive, comprising th e principal growing season. 

According to the records of the United States Weather Bureau, the average 
annual precipitation 1Nas 19,34 inches at Lubbock during a period of 33 years, 
21,56 inchet: at Plainview during 51 years, 21.99 inches at Tulia during 39 y•.'3ars, 
and 18.94 inches at Muleshoe during 23 years. The table on th<3 following page 
gives the monthly and yearly pr0cipitation at the fcur stations from 1937 to 
1945 and the departure (+ or -) each year frcm the long-term average. 



Year ,Jan. 

1937 0.26 
1938 0.91 
1939 2 . 45 
1940 0.23 
1941 0.55 
1942 0.04 
1943 0 . 04 
1944 1.23 
1945 0.69 

1937 0.27 
19Y3 0.39 
1939 1.92 
1940 0.32 
1941 0.27 
1942 0 . 10 
1943 0 • .05 
1944 2.22 
1945 0.66 

1937 0.22 
i938 0.37 
193" 1 •. 87 
1940 0.25. 
1941 0.18' 
1942 0.10 
1943 0.01} 
1944 1.88 
1945 0.57 

1937 0.08 
193q 0.64 
1939 1. .. 96 
1940 0 .. 27 
194 1 0 .. 24 
1942 0.02 
1943 o.oo 
191,4 0 . 57 
1945 0 .57 

Monthly and annual pr""·cipita.tion, in inct..�s, and dPparturo ( + or -) fr0m th-2 1;ng-term av��rag8 at 

Feb. },re r. Apr� 

0.01 1.81 2.01 
1 .18 0 .. 49 0.14 
0.19 0.09 0 . 28 
1.9? T 1 . 34 
0.61 3.56 2.23 
0. 18 0.51 3.25 
0.02 0.25 0.53 
1.36 1.09 0 . 84 
0 . 39 0 .. 10 0 .. 46 

0.09 1.25 0.6 1 
1.1'5 1 .33 o •. S4 
0.14 0.<50 o.q2 
1.9 1 o.oo 1.68 
1.00 2 .30 1.33 
0 .41 0.60 4.15 
T T 1.54 
0�99 0.20 0.76 
0.54 0.16 1.6� 

0.26 1.31 0 •. 65 
1.03 1..4S O.lO 
0.10 1 . 11 1.07 
1..60 0.03 2 �55 
O.R2 2.03 l.-h7 
0.35 1.10 3.67 
0.03 0.02 1.57 
o.so T 1.48 
0.52 0 .. 62 2.32 

0.18 1.66 0.95 
1.24 1.45 0.73 
0.06 0.40 0 .  "7 
0.-65 O.Cl) 1.53 
0 • .38 3 . 14 1.99 
o.oo 1 .. 15 2.96 
0.50 o.oo 0.2q 
0.72 0.01 1.14 
0.13 0.17 0.35 

Lubbock� Pl�isw2 T1�lie.! and :-ru1�.:shorc:2 Tc:.xas 

Ma.y Junr:· July Aug. Sept. Oct. Uov. Dec. 
Lubo:>:;k 

L�.oo 3 .12 1.32 2 .0; 3.8) 3.22 0.07 0.52 
1.99 5.89 4.01 0.47 0.63 0.51 0.27 0.03 
1.82 0.67 1.73 2.75 0 .. 01 0.94 0 .13 o.6:J 
1.74 2.0·) T 1.57 0.73 1 . 07 2.35 0.20 

12.69 4-13 3.6q 1.85 4 •. 47 5.89 0�17 0.72 
0.35 1.74 2.58 4-97 7-61 3-39 0.0 1  2.�0 
2.71 2.37 3-17 T 1.16 0.10 0.62 1.87 
3.03 1 ru:, • I -' 2.93 2.37 3.73 0.80 1.72 1.64 
0.46 0.3r) 3.08 2 .. 17 2.22 2.26 0.27 0.32 

P1ainvi®w 
5.l6 4 .64 l.q9 2.45 3-34 1-77 0.05 0 . 48 
1.33 6.42 4 .. 10 1.15 1.11 o.B? 0.10 0.07 
1.89 3.22 0.65 2.75 0.02 0.35 o.or3 1.02 
2.57 0.57 1 . 40 1.51 0.82 1.45 _3 .09 0.11 
7.07 6 .. 03 4-35 2.28 3.65 5 • .34 0.14 0 .. 58 
0.23 2.01 2.13 4.04 3.29 4 .. 03 o.o? 2.71 
3.66 0.2q 6.67 0 .03 2. '�q 0.16 o.qo 2 .32 
2.h9 4 .. 33 2 .11+ 1.22 3.34 0 .,65 0 . 97 1.87 
0.71 0.65 2.06 2.74 1.20 1.94 T 0.34 

Tulia 
5.64 1.94 1.1+0 0.77 2.S2 0.33 0.04 0 .14 
, Q') .J... • ..... _ 2.61 2.57 0.44 1.77 1.30 T 0.11 
O.P7 4- 97 .. , OQ } . .  · ··' 1.92 0 .30 1.28 0.04 1.05 
2.42 1.4:-:. 0 . 25 1 . 85 0.40 0 •. 69 2.q3 0.23 
3.02 5-59 3.36 2.05 3.39 6.22 o. 38 0.50 
o. 36 3.02 1.54 4. 11 3.54 5-97 0.00 2.8� 
3.57 3-49 4.91 0.35 -- 0 . 62 l.-33 2.67 
2.""7 3.82 3 . 16 0.3? 3.42 1.23 0 . 97 2.79 
0.21 0.69 2.91 3.70 2. rso 1 .36 o.oo 0.01 

I\�U1-"Sho8 
5.66 2.56 1 . 24 0.60 4.71 1.23 O.OQ 0.56 
1 ... 63 7.74 1.78 0.54 1.39 2 . 93 0.34 0.08 
2.06 LR2 0.94 3.42 0.05 1.28 0 ... 18 1 .34 
2.63 1.89 0.33 3.97 0.37 0.22 2 .. 04 O.J? 

11. '36 :; ·-77 6.92 2.09 3 .1>6 6.37 0.47 O.J8 
0.60 2.21 J.9S 4.50 2.29 4.94 o.oo 1.45 
1.67 1.74 3.13 0.2l 1.12 1.06 1.10 3.45 
2.07 4.00 2.21 3.44 4-77 0.12 C.47 0.93 
0 • .64 o.oo 1.63 2.50 3-79 1.17 O.OJ 0.21 

T·Jtal D·parture from 
fn!" yr:er 1nng-t.erm av,c•rage 

22.25 
1f_;. 52 
11.71 
13.76 
40.55 
27 .Lf3 
12.34 
22.54 
12.78 

22.00 
18.q9 
1LI . •  16 
15.43 
34-35 
23.72 
17.89 
21.73 
12.68 

15.57 
14.57 
15.56 
14 .f:D 
34.01 
27.44 
lP'.50 
22.>n 
15.41 

1}.48 
20 . 49 
11.! . 08 
1 3 .97 
43.)2 
21 . 10 
11+.26 
20.51 
11.21 

+ 2.98 
- 2.7� 
- 7.56 
- 5.51 
+21.23 
+ 8.16 
- 6.43 
+ 3-27 
- 6.49 

+ 0.44 
- 2.67 
- 7.40 
- 6.13 
+ 12 . 79 + 2.16 
- 3 .-)7 
+ 0.17 
- 8.83 

- 6 .l>O 
- 7.40 
- 6.41 
- 7 .37 
+1?.04 
+ 5.47 
- 3-47 
+ 0.% / ,_ i - Oo)O 

+ 0 •. 61 
+ 1.62 
- 4-79 
- 4.90 
+24.65 
+ 2.23 
- 4.61 
+ 1.64 
- 7 .t)6 

VJ 
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SOURCE, Rl:t�CR4RGE, AND NATURAL DISCHARGE OF GROUND WATER 

The following statem�nts regard ing the sou;rce, ;rechara;e, and natural dis
char�e of �round water in the HL7,h Plains are taken from Water-Supply Paper 
889-F. 

Source of the ground water 

"Most of the usable <?,round water in the High Plains is found in the Ogallala 
formation, a sandy deposit, in many places 200 to 300 feet thick, lying at or 
n0ar th-:; surfac(:J throughout almost the ontire region. Til•'l formation is composed 
of silt and fine sand, with som13 coarse sand and. gravel. The coarser seclim(·mts, 
which usually yield wat•3r frvely to wel,ls, are pres,:mt at all horizons but are 
most prominent in the lower part of the formation. They were deposited by 
streams, some of' which had th!Jir ho.sdwatsr� in the Rocky Mountains, and by wind. 
'I'he Ogallala rr..,sts on an uneven floor of older rocks, which was erode:'l. into 
vall·<=)YS and ridges before t;h(� Ogallala was deposit\�d. Nc>arly everywhere in th8 
Hi�h Plains the water in thGse underlying rocks is highly mir,eraliz ed and unfl t 
for most us<?s. 

"The beds of thA Og,allala form;;ttion once extended from the mountains of New 
Mexico east·ward fer into T•?xas, but they have been re.mov.;,d by erosion from much 
of the to.,rri tory tlley once occupied. The areas in �·Jhich this forma tion is still 
present stand· up !'1�-lr.·:lt:lt. 1LA i8lF:n/L�, heiar -,o'lr.(.!·'1:l� !"y· th.<? n;:H•r;.rp�u�ilt!'l c:·· Ute' ·:rritrh 
Plains, both un the ecst and on th'? west, and bein� separat ed in Texas by the 
Canadian River which is d(1eply entrenched in the older rocks. The Ogallala for ... 
mation has been compl?.tely erodc�d away W!3St of the w<:)Stern •:Jscarpmont and east 
of the e:1stern one &nd from thr:: Ct-lnjonllkle. valley of tlB CotnM.ian River. '1'he 
water-�e'ar.ing c<inds end r;ravels of the Ogallala in both of these segments, 
therefore, are cut off in all d irections from any underground connection except 
through the underlying elder rocks 1 which cont•:d.n hi.;shly mineralized water 
ent iri3ly unlike tho fr(-3Sh water in th c) Ogallala� 

"In pr"rts of the High Plains, wells in th•J Ogallala yield large quantities 
of water and in some localities many such wells have been used for years. It 
is not surprising therefore that a popular theory has developed to the effect 
that the wells arE"J tappin� sn inexhaustible supply of water in an underground 
river which flows beneath th'3 H igh Plains and has its source in the Roeky 
;.ff.ountains far to the west. As a matter of fact the high yi<:.Jld of the walls 
is explained by the relativ'3ly high p·'1rmeability of' the sand s and gravels 
from which th�}Y draw water. 'l'he water is contained in int3rstices between 
the particles of gravel and grains of sand . Although it is moving, generally 
in a southe8sterly direction, the movement is ve•ry slow, pe!>haps at an average 
rate of 200 tv 300 feet a yGar and therefore is scarcely comparable to that of 
a river. Inasmuch as the water ... b·�aring beds are cut off in all direct ions from 
outside sources of water P.XCept thrcugh underlyinE?; rocks con taining poor water, 
it follows that the source cf the freeh '\Jat:3r must be entir·�ly within the ihw)l 
Plains area and must b"" thG rain and snow that fall on its surface. 

"11ost of the precipitation is d issipated through evaporation o r  through 
transpiration by grasses, shrubs, and cultivated crops, but some runs off' and 
a small part moves downw':lrd to the under�round r'?.servcirs by direct -��enetra
tion or by seepage from str,'lams and depressicn ponds." 
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Recharge of ground water 

"Most oi' the surface of the High Plains is underlain by sediments that are 
cemented with calcium carbonate and usually called caliche. These deposits 
probably pre-rent deep penetrrat io.n of surface water ever most of the High Plains. 

In places , however, the caliche is thin or has boan partly removed by solution, 
and in such areas th8 water may move downward to the wat·3r t able. The principal 
areas of gro und-water recharge apparently are d8prP.ssions occupied by i:lter
mittent ponds, sanQ,..y stream beds and adjacent sandy floor'l plains, and sand
dune areas." 

Fs:charge 1'-rorr. }!epres;ion J?Ondo.- "Depressions, or sinks, ranging from a few 
f9et to 50 teet or more in depth and from a f-2w hundred feet to a milo or more in 
diam('!ter, are of common occurrence in the Texas Hir�h Plains. In some areas these 
depressions average as much O.EJ one to each square mile , During·heavy rains, 
ponds that range ln area from a few acres to 100 acres or more are f ormed in the 
depressions" Some of tb.8 ponds disappear in a short tim•cl, others remain for 
months. Sev:·ral hundred test holes have been drillt='!d tn the beds of depression 
ponds on the High Plains in connection with the present investigation. These 
holes were drilled to an average depth of about 30 feet and spaced 100 to 300 
feet apcrt in lines across the depressions. A few were drilled to a depth of 
<lbOut 100 fe et . In some of th•3 dgpressions relatively lit tle caliche was en
countered, in o thers calich·':l wss found all the way across but was relatively 
soft, and in still others th·� caliche was so hard i t  could not be penetra ted by 
the hand drill and was designated b y  the drillers as rock. In arr:::as wher.::> the 
caliche was absent the S'3dimAnts penetrated in many of' the holes were relat:i.vely 
permeable from the s urfac e to tl1e bot tom of the hole. Graphic cross sections 
illustroting the ell, racter of m,;rte.rial encount':Jred in some of the test holes are 
shown in sev�ral of thd county well inventories. 

"The bottom c>f mos t of t he depressions is cov .. '!red with deposits of silt and 
soil , in pl<,ces resembling gumbo and rt<nging from 2 to 10 fee t in thickne ss. 
After the ponds b econ-�e dry, frnc t��rc.'·s and c revices several feet in depth fre
quently d evelop in their beds. In some of the depressions small sinks, aopDrently 
developed by solution channeling in the underlyin� caliche deposits, are present. 
Thes8 crevices and solution ch<:�nnels may provide n pathway for the downward movo
m.:�nt �t' water for a time aftro r the ponds are filL>d, although they mt1y become 
�daleJ. after wat•:or has stood over them for several days. 1'he bottom arf;a of most 
of' the depressions is usunlly surrounded by c sandy bd t which absorbs water 
re<?dily. Gages were placed in s<::YAral of the pcmds during the summers of 1937 
and 1938, and the rate of decline of the water levels was o bserved at reguler 
intervals for sevorel months! In some of the p onds t he rate of Jeclins W':ls small 
and apparently was due mostly to losses frcm evapora tion. In o thers it was at 
first quite rapid, amountin� in som e cases to 2 inches or more a day for 10 d ays 
or so after the rains an1 then gradually slowed down. ***" 

Recharge from s treanlS·- "The streams that h ead in the High Plains are inter
mittent or ephemeral. After exceptionally heavy rains these streams carry larQ,e 
quantities of wate.r, but generally only a comparativrc:ly sms.ll part of the water reacl'J.es the eastern escarpment or rim of th·3 High Plains. For example, aft•3r 
heavy rains in May 1937, the discharge of Running Water Draw at Plainview reached 
a p�ak of about 1,200 second�feet but the maximum flow 15 miles below Plainview 
W3S only about 80 s econd-f•3")to Anparnetly nearly all thf': water was absorbed by 
the soil, and a part percola ted downward t o th8 WA.tGr table. Again, rains o:f 
almost cloudburst intcnsi ty fell in western Bailey County near the head of 

· 

Blackwat�r Draw in June 1938, but no water flowe d in the draw in Lamb Coun ty , 
30 miles to the east. ***" 
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Recharge in sand-hill areas. - "Sand dunes of wide exten t occur in parts of 
the High Plains. They produce a rolling topography of low hills and ridges with 
intervening valleys of va:ryin� widths. Nearly all the rain that .falls on the 
dune-cavAred areas is absorbed by the sand and on that account no lines of 
drainage, or only meager ones, hav8 b een developed. These conditions are favor
able for ground ... water recharge, and the sand-dune areas generally are believed to 
be among the best call-acting areas far ground water in thi:!! TGxas High Plains. 

Considerable eviden ce of this already has b<?.en obt9.ined, and th9 subject is still 
under study. Among the larg�"st of the c.and..,.dune areas is cn.:3 that extends east
ward from Roqsevlet County, N. Mex., across Bailt-'.ly and Lamb Counties and a part 
of Hale County, Tex� Sand-dune areas of varying extent also ca v sr pt:1rts of 
Yoakum, Terry, Lynn, D'C·llam ,  Hartley, Oldham, and other counties of the region." 

Natural discharge of ground water 

"Before pumping was started th'J ground·wat·:or res·3rvoirs of the High Plains 
were in a state of approximate equilibrium. Th;3 average annllal recharge was 
balanced by an approximat0ly equRl avr;;rage annllal di scharge. The greater pf':trt 
of the nt:tLlral dischgrge occurred thratlgh springs and seeps c;long the eastern 
escarpment of the High Pl.:.:ins <::md along the blllffs on either side of the Canadian 
River. A part of the vJater was discharged by evaporation and the transpirati on 
of trees, grasses, and shrubs in shrllow wator-teble e.reas on the High Plains, 
o.nd a small amoun-t:; was lost by evaporgtion from wc-,ter-te.ble lakes." 

Discharge from escurnmen t sprint;;;s �m:l_s':Jeps. - "Most of the springs along 
tho ,3scarpment, or rim�ack, 21PP �ar at or ll'?ar the ccntcct between the water
bearing sonds and gravels and the llnr1'3rlying older clBys and shales . They 
�onerally occur in the r.gvinas and canyons, ar.ld in pl,:ces �ive r i sf; to streams 
of considerable siz e . In so1ne places wh8re the sand s 8.nd .gr.·:1vels rest directly 
an older sandstone or cong,lomerat'3, the wat'3r issues from joints, fractures, 
or soll.].tian chc:nnels ·in thosn. r ocks. The groat·?.r part of th"' springs occur 
within 1 to 3 miles of the top of the escarpment but o. few, most of them sms.ll, 
epper-:1r <:1long the str8ams at greater distanc8s. An outstanding oxception is 
Roaring S 'Pr ings , in Motley County, which i ssues from oonglome rate abo u t  9 miles 
to the ::ast of the escarpr.1ent and has a comparatively large discharge . 

"In 1938-39, studies of ,ground-water discharge were made alon.g a ?5-mile 
stret ch of the escarpment extendj.ng southward from Q�ui taqu e Creek to Double 
Mounta in Fork of the Brazos River across parts of Briscoe, Floyd, Motley, 
Dickens, and Crosby Counti·�s. This survey occupied thf' time of two or three 
men for several weeks. All knovm sr.Jrings and seeps were visited and the more 
important· ones were mapped.* **Th s dis charge of thfl s orin.�s and seeps was 
estimated, and tb.e losses cf 15round water by evaporation and. transpiration , 
nqt taken into account in the measurements, were estimated. From these data 
t he total discharge of ,;sround water along the ?5-mil.e stretch of the escar pment 
was estimt1.ted as about 12,000 gallons a minute , or around l? million gallo�1s a 
day. This is the equivalent of abou t 53 acre-feet a day or about 19,00 0  acre
fe'3t a year." 

Diaoharge in shallow water-table areaQ on tho Hi�h Plains�- "In connection 
with the investigation along th·;: escarpm;mt a study was made of ground-water 
discharge in a part of tho High Plains comprising about 9,000 square miles and 
ext·:.nding approx �ma tel.y 120 miles to the :r.orthwest from the 75-mile stretch of 
the escarpment described in the preceding section. This is in t he up-slope 
dirE:ction of the water tabl3. The greater number of irri.ga tion wells in the High 
Plains ar0 in this ar0a. 
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"Some natural discharge occurs here by evaporation from ponds in deep 
depression3· These ponds are fed in part by surface water and in part b y  

ground water and o n  th]s account the amount of ground water discharge from 

them cannot be accurately computed. The t otal dis ch arge, however, is believed 

to be relatively small. Most of the ground-water discharge in the territory 

occura in shallow vvater-table areas along the Double Mountain Fork of the 

Brazos River, Running Water Draw, and Tierra Balnca Creek. In the wester n  and 

middle parts of the High Plains th�'l�e streams carry stcrm water only. Farther 

sast ne�r the escarpment where they have cut deep canyon like valleys, in 

places to a level below the water table, they have small per:ennial flows of 
spring water. This water was taken into account in the computations of spring 

discharge along the escarpment. In numerous places along the se streams ground 
water in considerablo n uantit L :s is consumed by the growth of marsh gras�es 
and sed;;;es, sub-irrigat(�d alfalfa, salt grass, and various m·3adow grasse13, and 

by tr8es of which cottonwood and willow are th'3 mc•st common. 

"Durin? the summers of 1937, 1938, and 1939 th<:J lands cov"lred by the 
different kinds of grasses and sub-irrigated alfalfa that use ground water were 
roughly mapped, and ·3stimates were made of the amount they consume annually, 
in acre-feet tc the acrf:l. Marsh grasses and sed�es probably use most water 
to th'c) acre, 3ub'-irrigated alfa::).fa probably comes next , but in most plB ces it 
has a rath·:;r light growth and apparently is using considerably lese water than 
irrir�ated alfalfa in

· 
the adjacent tGrritory. The salt grass and meadow grasses 

have a rather densA grvwth in places, but on the av:::rage the stand is light 
and consumption of ground w5.t<1r probably small· Considerable loas occurs from 
evapor ation in fields of m��rsh grasses anJ sedges, but in other areas the l oss 
is small·***" 

· 

'Total natural dischs.rg·? from tllP ·area.,.. "From the measurements and 8Sti:nates 
described above, th\3 total natural discharge of ground water from the area has 
b•.3en estimated to b;:: at; tho rate of 25,eoo to 30,000 acre-feet a year, ropre
s::mti.ng only a small fraction of an inch ov0r 9,000 square milas of the. sre<J.•" 

DEVELOPM'-�NT OF IRRIGATIO?J FROM WELLS SINCE 1934 

Irrig3tion from wells in the High Plains in Texas was started neBr Plainvi9w 
in 1911. By 1914 about 140 irri.C!,ation wells had been compl8ted in three dis
tricts -- Pl3.inview, Hereford, g_nd Muleshoe. The deV''llopment s.s a whol r:: wets 
only moderat2ly successful, and during the noxt 20 ye:1rs, from 1914 to 1934, onl y 
'J.bOut 160 additional pumping plr-mts were insta lled, mrmy of th,3 older ones being 
unused during that period. A part of the lack of success was due to the high 
cost ann rolatiV'Jly lo11.1 efficiency of tho low-speed pumps and o:U-burninf: power 
units then in use. Follow in's th8 advent of tha moderately-priced high-speed 
tur bine pump, powered by a small automobile engins- with dir9ct drive, the 
efficifmcy of t !H'l pumping plants rose sharply. 

About 1 93 4 began a P''lriod of rapid in crease in the number of irri�ation well 
installations. The rati-3 of development, which had increased materially during 
1934 and 1935, was Rccelerated in 193') and becrune still more rapid in 1937, wh?n 
550 new wells were put into operation. The rate of development declined som8what 
in 1938 and 1939, but it we.s a gain ac celerated in 194'1 :.md the first part of 1941. 
ThGre was a sharp decline in the number of new wells drillGd in the latter rart of 
1941 and in 1942, because of th':J small requirements for irrigation resulting from 
the exceptione.lly heavy rainfall in 1941 and the nbove-r:tvera.9;e and well-distrituted 
�t>i.nfall in 1942 . Since 1942 the completion of n'3W pumping plants has steadily 
l.ncreased and the d�:.v"1lopment has spread i.n ne:::rly all directions from the original 
fie lds ! the old districts h�ve practically merged into ons huge irrigated rQgion 
ombrac1ng -arts of 16 count1es ( see fig. 1), 

The following tables "'ive the aP:proximate number of wells in opere. tion and 
•1cr�-::s irrigated from the st �1rt of irrlgation in 1911, <J.nd the number of wells in 
each county in 1945. 
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Estimated numb0r of irri�Btion w-:;l1s snd acres irriR;at"3d 
Eiah Plains in Texes, by yer:rs 

from wells in the 

UlO 
1914 
1934 
1936 
1927 
1938 
1939 
1940 
1941 
1942 
1943 
1';}44 
19·15 
1946 

Appr oximet0 numb"'!!' 
of w�lls in operati'D 

0 
139 
296 
600 

1,150 
1,50(' 
1,700 
2 , 180 
��' 560 
2, 580 
2,950 
3,509 
4,300 
5,500 �/ 

Approximate· number 
of acr·3s irrigated 

0 
16,000 
35,000 
80,000 

160,000 
2oo,eoo 
230,000 
2oG,OOO 

400,000 
450�000 
550,000 
650,000 §) 

Estimated number of irriR;etion wells at th3 end� 1945, by counties 
Ppproximrte number of Jppr0ximE+" · n'..lm:,:b�.e:-:::r:-:o o-rrf'-

Coun+:y wells 'in OP<Teticm County w':;l1s in opereti_on 

Bajley 
Briscoe 
Cestro 
Crosby 
Del1em 
Teef Smit h 
F1o:vd 
Hale 

Hockley 
Lemb 
Lu:,hock 
Farmer 

1945 1945 

200 
30 

290 
90 
40 

405 
418 

1,005 
115 
390 
590 

Z:O 

TIEnddl 
Swisher 

Jrmst

.

ron�� \ 
Dewscn I ���f'S J

·. 
Martin 
Terry 

'I'Ol'AL 

- -·--·- -"""7----�--

70 
527 

100 

4, 300 

r:/ Preliminary estimBte. 
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FLUCTUATIONS OF WATER LEV��LS IN WELLS JLT\JD 'I.'HEIR SIGN"I FICANCE 

In the a reas o f  1mmping mo st of the water is w ithdrawn from sands that lie 
from l� to 30& feet bel Ol'i the l and £: urface , but the w a ter table is generally 
l es s  than 80 f et below t he s urface. When a w e l l  is pumpo d a c one-shaped de
pre s s ion is f ormed in t h9 �n at er tabl e ,  whi oh gradually s paread to increasingly 
greater d i s tan c e �  from the wel l ; and when many clos ely-spaced w ells are pumped 
th<?. co nes of depression j o in and cau s G  a decl ine o f  the wa ter table over a w ide 
area . The wat(;. r t hat dra ins o ut as the water tabl•:> declines moves downward to 
replac ":l the pumped w at,:;r and repre s er+t s a loss from the volume fo rmerly in 
sto rage� If , howev e r ,  in any given art:• a  the gro und water is replenished by 
infiltration from th<: s urface and by lateral mo vement from out s ide areas mor0 
rapidly than i t  is 'Ni thdrawn , water is added to storage and the wat e r  table 
r i se s .  Thus the changes in the watsr table , shown by fluctuat ions o f  the w ater 
levr:; l s  in w e lls , t re a mGasure o f  the chang•3S in sto rage in the gro und -wat er 
re s ervo ir. 

S i nce 1937 wa t er-l evo l m9a sur�ment s hav e been made peri o d ically in sevsra l  
h undred obs ervation wel l s  in the High Pla.ins . Some of these w el l s  are used for 
irr iga t i on ,  s ome are used for d omestic purp o s e s  and stock , and some are unused � 

Unt il 1940 mo s t  o f  the mea surements were made at intervals of l to 3 months . 
It has been found , howev '3r , that the mc>st dependable informat i on r0garding ne t 
annual losses from storr •. gt'J or add i t ions t c  stcre ge in the gro und -wat,:;r res ervoir 
in the pump in.-s d is tricts and close ly a d j acent terri tory c an be o btained by 
compa ring wa ter-l nve l ffif'; a s ur8ments t hat are made in succe s s ive yes1 rs in the 
l:=-tt•3 w int">r b oforf: irri�.gtj_ on on a large s cale has been sterted� Therefo re ,  
the measurements a t  o th:;r times during the year have h een dro pp ed , but the L 1 te 
w inter me as urement s are mu de each year and i t  is p lanned to co ntinue th em 
ind e f i n it ely . 

In recent years all th'3 pump ing d istricts s o uth of Her::: fore hav e become 
larger and have merged into on0 larg0 d i s t r i c t  ( s ee map ,  fig.  1 ) , and dis cussion 
of vw ter ... level fluctuat ions und r;r tho former plan - by dis tricts � is no t 
Jractica l .  Therefo r'? , in the more rAcent report s it he s b e e n  deemed o.dvisab le 

to tr•.,:::• t the subj ect by sme lL1r units . The para graphs below conta in bri e f  d is
c u s s ions by count ie s ,  g iving thB n�t change s  in wat e r  levels ba s ed on late 
wint e r  ( F·3bruary and March ) nl8'3.s ur�: ment s from 1 943 to 1 946 and from 1938 to 
194C · 

Th�· tables on pa;:;;es 22 to � and the hyd ro graphs ,  fi�ures 2 to 9 ,  i nc l u.,.. 
sive , give the resu lts o f  m'Olas urewmts in 165 repr'� s':>nt '1tiv'3 W '.:ll ls by count ies , 
inc luding mea surr:,me nts mad<:'l in J::muary 1 94';' in 14�5 W9l l s . Most o f  the mea sure
mc:mts were ste,rted in 1936 or 1937 . A few were started in 1 934 , o r  even a s  fa:r 
buck as 1914 . 

Ba i ley Co unty 

D ec l in e  in vJa t "'-r l ::vr-:ls fro m 1 943 to 1 94 6 . - Tht=>. reco rd s o f  o:.v ster-l evel 
me�1 ;:; urements in 21 sel e c t s d  o bservation we lls in Bailey Co unty show net 
d ec lines ranging fr<.1m 2 .  6 to 8 .  2 fee� and a-v era ging 5. 6 feet fro m  Februa ry 
1 9 43 to F�b rua ry 1946 . These we l ls arr:> d i stribu ted fairl y evenly over the 
i rri gati on di strict t hat exten ds fro m  Bls e kwater Drsw northward t o  the 
so uthern boundary o f  Par�er Co unty. 
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Net change i n  wat "'r levels fr_om 1938 to 1946 . - R'.'.l cords of the s ame 21 we ll s 
s how fluctua t ions in w::1 t er lev :: l s  reng ing from a r i s e  o f  3 .  6 f ge t  to a de e l ine of 
1 . 8  fc; e t  and an average ne t r ise of 0 . 7  foot from 1938 to 1946 . 

Table of w e ter-l ,::w e l  measurem.,nt s . - R e cords of' w �> te:r>-l.eve l mea s urements in 
12 repre s ent a t ive "'! e l ls in the irrig� t i on d i s tri c t  a re ? ivsn in th� t o.hl..Q an. 
p"! r,se 22 • 

I l lu s tra t i on s . - Re c ord s o f  wat er-lev.gl me2 s urements i'r om 1934 to 19,17 in 
thrse repre s entat ive wel l s  that ar·?. not l i s t ed in t h<· tcb l e  ar8 shown gr�1 ph i ca lly 
in f i r;ur0 2 . 

Summary. - The out s tand ing fa c t  s hown by the s e  r>?cord s  i s  the ex c::- pt icm; l ly 
l:0.rg ·:� r i s e  due tc r8 charse during th<1 W P.t ye.ar 194 1 .  Th is r i s e h'is b ee n  w e l l 
m:.:: inta i n8d and th:=> w s ter levels are !J bove t h e  "'Ve rage f or t he 5 y'Ol•t rs 193 6-40 , 
inclus iVP. • 

Castro County 

D8 c l i ne in water l •:V A l s  from 1943 to 1946 . - In t h e  ol'J e r  irri gat i on d is t r i c t  
i n  thtl northw8s tern part o f  th'" c o unty , tho:� rs� c ords o f  wr:1ter levels in n ine 
ob serva t ion we lls show de c l ines r•mging from Q . 6  foot to 8 . 0 f'3(·J t and BV8ra g in g  
3 . 9  f e ,c: t  be twe en Feb ruf.'!ry 194�5 and Feb rua ry 1946 . In the newe r i rri�:c t i on 
d is tr i c t  i n t he s c uth-c �mt:ral a nd s outhea s t ':>rn pa rts of the c ounty the water 
l 13ve ls in n ine ob s e rva t ion '·"ells during thf:· same p eriod had an averc: ge de cl 1ne of 
1 .  4 :f\;e t .  

Net changes in vJat,,r leve ls from 1938 to 1 94, 6 . - Re cords of water leve� ls in 
n ine ob s e rvat ion we l ls in the old er irr i rcc, t ion d istric t in the northwes tern p.:nt 
of the co unty show d e c l ines rr:mg ing from 1 . 3  to 5. 4 feet end a verag ing 3, 5 f e e t  
b '�tweEln 1 9 3 8  and 1 94 6 .  Th0r0 a r e  no compare.b le re cords o f  the fluc tua t ion s  o f  
wa tar levels dur ing t h i s  'er iod i n  the newer irr ig3 t i on g re a  in the south .... c entral 
�nd s outhe a s tern parts of the c ounty . 

Tab le o f  w::-> t,:;r-leve l m!'!a sur•3mr;nt s . - R�?. cord s uf m'1r:1 s urement s in nine repr e 
s ·:mt n t ive w el l s .•ue g iven in t h e  table on page 2 3  • 

Illustra t i ons . - Th-3 re cords of w at-"Jr-lev G l  me asu rements from 1 9 3 6  or 1937 
t o  194·7 in f our wel ls in the irr iga t i on ares in the northw e s t ern part of the 
county tha t are ne t l i stBd i n  th":l tab le are s hovm graphi ca l ly in f i gure 3 .  

�mmsry. - The m•3as ur8m�nts in C<1 s tr o  County shQw a general d ownw::: rd t rend 
i n  vnter levels from the b eginn ing o f  the r e c ords unt i l  the s p ring o f' 1941 1 a 
sub s t�: nt i al rise du r ing 1 941 and 194 2 ,  and then a c ont i nuR..t ion o f  the d e c l ine 
s ine•; the spr ing o f  1943 . 

Crosby C o unty 

Dc, c l ine in wat ·;;r h:V<:J ls from 1943 t o  1 9 16 . - R:...; c ords of wat er-lev e l  mer': sure
mcmts in Y?b rusry 1 943 and F8b ru J ry 1 946 arA c.va ilab le for only four ob s e rv a t i c n  
wGl ls  in Crosby County , which sholl.' An av 2- re. ge d e c l in":3 cf a b o ut 2 .  Q feet . 

Ne t chnnge in "Nftter lev els fro:r1 1938 to 19:1§. . ... Me::1 s ur emsnts a re av a i lo-:b l e  
fer f ive ob servat i cn w e l l s  in th 9 co untY from 1 9 3 8  t o  1946 . ThAy s how an 
average net r ise of 0 . 3  f ;; \)t . 
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Tab l e  of water- l�Jvel measurements • ..,. Records of w'.'i t er-leve l measurements in 
three of th o w�lls h��r the e 9 st edge �f the irrigation d i str i c t are g iven in the 

table on :pet;e 23 •. 

Illustra t i ons . - The reccrds of w ater-level measurement s from 193? t o  1947 
in thre e W '3 lls that are not l isted in the tabl e r:.re shown grf-!ph i cally in figure 4. 

Summ<:,ry • ..., Acccrd ing tc the few ava i lable re cords the water levels in c'bserva
ticn w e l ls n.;;,ur the e d ge o f  the irrigated area in Crcsby County rcse ccnside rably 
d urine 1941 and 1;142 . They h!3.Ve d e c l ined somewhat s i nce 1943 but in general a re 
st ill slig htly h igher than they were a t  the start of the me asurements in 193? . 

Deaf Smith County 

De cline in wPter lovc3 ls fr.om 1943 to 1946 . - Water-l ev el measuremen ts in 34 
ob ser'iat ion w ells d is tr�_buted fa irly evenly over the irrigntion d istrict th a t  
uovert: mo st of the sou theast q uarter of the county show decl ines rang ing from 
1 . 0  foo� to 7 . 6  feet and ave�aging 3 . 1  feet b e tween February 1943 and February 
1946.  

Ne t c hanges in wat'?-r level,s from 1 938 to 1946 . - Measurements in 34 w ells 
show decl ines rang ing from (J . 4 f oot to 1� , 5  fee t and averaging 3 . 8  f eet from 
1938 to 1946 . The max imum d e c l i ne o c curred in tl,e o l der irrigated area in t he 

vi cini t y of Hereford , where the records of 10 w ells show a net ded ine ranging 
from ,± , 3  f \:: e t  to 10 . 5  f ·:;;e t  and averaging 7 . 1  fe.J t .  

Tab le of water-leV('ll moasu r<;ments . - Re cords o f  wat8r-l':l'Tel me asurements in 
19 w0.1ll s in D(;af S.mi t h" County , spaced so as to g i ve r •apresentat ive flu ctuations 
o f' the wat0r tab le f or most of the i rriga ted area , are given in the tsb l e  on 
pago 24 

Il l ustra t i ons · - The ro cords of water- l evel me a s urements from 1936 or 1�37 
to 194? �n f iv i:� W 'Jl ls in th e irr igati on area ar0 shown graph i cally in figure 5 .  
Tb es·� wells  a re loet=1t.ed a s  follows , w i  tll re ference tc Her8fOrd : W'e l l  220 , 12 
mi l8s northeast ; w ell 245 , 5 mi les northea s t ; well 283 , 3 m i l es west ;  well 315 , 
3 m i t es east ; and W •?.ll 322 , 3 miles so u th .  

S ur!1'1larr_. - In Deaf Smi th County , from the b 0g i nn ing of the re cords unt i l  the 
spr.ing o f' 1941 ,  tb ero wc s a rsgional n<5t d e cl ine i n  watGr L :ve ls ea ch year� 
Dur ing 1941-42 , two y0ars of above -av-::;rage ra infall and light pumping , the wster 
1-::we l,s recover e d  somowha t. I n  1943 , with the return o f  h,:avy pumping , the d own
wQrd trend was r0s um0d . Outs ide the most heavily-p��pe d d i stri c ts the net 
do cline s inC'3 1936-37 h;:; s be ;;m  compara threly small. 

Floyd County 

Decline in wa ter l81!G ls from 1943 to 1946 . - The records of water levels i n  
34 ob se rvation well s  show decl ines rang i ng frOm 1 . 0 foo t to 11. 1 f e e t  and 
averc,ging 6 , 3  feet from Ft:bru-:'lry 1943 tc February 1946 . The wells a re d i s tri
buted fairly evenly ove r t he i rrigation d i str i c t  tha t co-;rer s the western one
third of the co unty. The rr.aximum decl ine occurred in the o ld er irrL!ated area 
b e t<v e e n  Aiken and Lockney , where the records of five :nells show decl ines of 10 
fe-et or more during the 3 -yenr period . 
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Net chenae in water leve l s  from 1 938 to 1 94�· - Rec ords of measurements in 
the s ame 34 w e l l s  show d :?-Cl ines rsnging from ab ou t 1 . 0  f0ot to 16 . 2  feet a nd 
averag ing 7 •. 5 f ee t  from th-:J spr ing o f  1938 t o  February 1 94 6 .  

Tab le o f  water.:.l eve l measurements . - Re cords o f  m :'Jas uremr:mts i n  18 we lls , 
s pa C 9d t o  g ive r epres enta t ivG fluctua t icn of the water tf:lb le for the gr r3at er 
part of the i rr i ga t ed ar':l a in Floyd C ounty , are g iven in the t•:ib l e  en page 25 

I l lu s trat i ons . - The r•::: cord s o f  ,wa ter-leve l m�asurements from 1 934-3 6 t o  
1947 in f o u r  we l l s  in t h e  irrigated area a re shown graph i cal ly i n  f i gu re 6.  The 
w e l l s  are l o cated a s  f o l l ow s , w ith r9f:3rr-mce t o  Lockn ey : We ll 5 ,  11 m i l·:· s north
w e s t ;  w e l l  120 , 5 m i le s  ncrthw ·3 s t ;  w e l l  421 , 3i m i l e s  w es t ;  w e ll 5 1 9 , 8 m i l e s  
s o uth . 

Summary . - In Fl oyd C ounty � from the b eg inning cf the m ea su reme nts unt il the 
s pring of 1 94 1 , a ne t d e c l ine was re c orded each y ear , During 1941-42 , two y8ars 
of' ':l bove -..ave rage ra infa l l  and l ight pumping , the wo t e r  levB l s  recovered somewha t .  
In 1 943 , w itl1 th8 return of h'::Javy pumping , the downward trend was re s umed a t  an 
accele r!:>ted ra t e  a nd is s t ill in (� ff e. c t .  

Hal e  C ounty 

Decl ine in w a ter leve ls from 1943 to 1 94 6  • ..,. The re cords of w a t er leve l s  in 
49 ob serva t i on we l l s  shew d e c l ines rang ing from 0 . 2  foo t  to 9 . 1  f eet ond 
av�rnging 4 . 6  f e e t  frcm F�b ruary 1 943 to Fsbruary 19,1-6 . Tho wel l s  a re d i str i 
b uted f n irly evenly ov,3r t h o  i rr iga t e d  parts o f  the c ounty • Th e maximum d ':J cl ine 
oc c urred in the old er i rr i ::cat�d nrea in th6 norther:1 st ern p art o f  the county , 
where the r e c ord s o f  e i ght w -:;l l s  show d e c l ine s cf mor0 t ha n  7 f e e t  between 
February 1943 and Feb ruary 194 6 .  

!i,') t <,:hange s
. 

in water l13vr:. l s  from 1938 to 1946 . - Meqsuref!lent s of the Vl}ater 
l ·3V'� l s  in 4 9  ob serv'1t i cn '!.'JC�l l s  i n  the princ ipa l i rr igated f.lreas shew dt: c l  in e s  
ranging from a fra c t ion o f  a fc-ot t c  1 1 . -::: f =-Je t and avere ,c.; i.ng 5 . 3  f e e t  b etween, 
th � spring of 1938 and Feb ru,1ry 194 6 . However , during th"l s ame :int e rval the 
rs: cords of f ive w e l l s  in the s o u thw e s tern a nd s cuth -c�:-: ntral p;:1rts of thEl C ·:)unty , 
wh>:ire the p umpage i s  l i '!'ht , shQw ris8s rang ing fr om o .  3 foot t o  2 .  0 feet and 
averaging 1 . 4  f e e t . 

Tab le of water-.level mee s ureme nt s . .... R e cords o f  meas urr:;m en ts in 22 w e l ls , 
spaced to give r e nres ent a t ivQ flu ctua t i on of t he wat1:Jr tab le for mos t of the 
irrigated d i strict , are giv·�n in the tab l e  on pa ge 2 6 . 

I l lust r�?. t i ons . .  - Th e re cords o f  w a t ,3 r..,-l er:;l mea s urements from 1934-36 to 
1947 in five wells in the irr i:sa ted areas are s hown graph i ca l ly in fig ure 7 .  
Th e w e l l s  a re located a s  foll ows , w i th re ference t o  Pla i nv i ew : Well 123 , 10 
m i l e s  wes t ;  W 8ll 246 , 1 m i l e  north ; well 317 , 6 m i le s  northea s t ; well 357 , 3 �  
m i les e a s t ; we l l  946 , 1 6  mi l � s  s o uthea s t .  

Summary. - From the b er�inn ing o f  the ro. c ords unt i l  th.g s pr i ng of 1 941 there 
was a 1::radual b ut pers i s t ent d e c line o f  water l eve l s  in the princ ipa l illrig"l. ted 
a r-sr:' S of Ha l e  C ounty . Dur ing 1 941 -42 , two yec:rs of a b ove-av:3rage ra infa l l and 
l i gh t  pump ing , the wa t e r  l evs- ls re c overed s omewhat . In 1 943 , w i th the r8turn o f  
he�1vy pump ing , the d ownward trend i n  mos t  of the we l l s  w a s  re s umed and i s  s t i l l  
in e ffe c t .  
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Hockley County 

De cl ine in 11Jater l "Jve ls from 1943 t o  1946 . - The re cords of water l evels in 

four ob s erva t ion w e l l s  in th8 older irr i gated a re a  in the north8 8 s t ern part of 
Ho c kley County near Anton show d e c l in·3s :t:anging fran·. 3 .  3 f •38t t •:> 6 .  5 f e e t  and 
averug ing 5 � 4  feet f r om th,_: s pr ing of 1943 to February 194 6 .  

Net c ha nge i n  w ater l evels from 1938 to 194 6 . �  I n  the o lder i rriga t i on area 
in t he v i c i n i ty of Anton the r e cords of thre e obs erva t i on w e l l s  s how a rise and 
two show a d e cl ine , the average b e ing a r i s e  of ab out 2 f e e t . 

Tab l e  of w a t e r- l evel meas urem8nt . - Re cords of mea s ureme nts in e ight repre
S •:mta t iv e  w el l s  a re g iven in th'': t::,b l e  on page 27 • 

Illugtra t i ons . - The re cord s of water-leve l m;;:;o sur em,)n ts from 1937 t o  1947 in 
one repres entat ive w e l l  (No. 28 ) in the irrigat ed area in the northe ast ern part 
of the county are shewn graphi callY in f igure 4 .  

S ummary . - The. �r a t 'Cl r  lo'w<: l s  in Hockley County w e re , in general , h ighcJr in 
Feb ru"l ry 1946 t han they were at th:.:; s tart of the me asur0ments in 1937-39 , 
a c cord ing t c  the f pw ava i lable r� ccrds . 

Lamb County 

Net change in wat ·:; r  l evD ls fron·l 1943 to 1�46 · - The record s of wat•; r  l evels 
in s even ob servat i on w e l l s  in the northwoste.rn part o f  th·:; c ounty ' north o f  the 
s and h i lls , show d e c l in.:;s ranging from 1 . 1  fee t  to 6 . 4  feet and a v er aging 4 . !) feet 
from Feb ruary 1943 t o  Februa ry 1946 . Re cords of l l  we l l s  in the north-centra l  
and northea s t ern pa rts of the c otL�ty , f o r  the same 9e�iod , shows d e c l ines ranging 
from 0 . 3  foo t to 3 . 1  ff? e t  and avera g ing 1 . 6  f ae t, .  One wel l ,  No , 7 6 ,  show s  a r i s e  
of 1 · 5  fe e t . South of the sand h ills , in t h�3 c -:mtral ani s ·:mth ...,as tern narts o f  

th·3 co unty , re c ords Of t.hrGe w e l ls shO\IJ decl in:;S avera g i ng 2. 6 f r} e t  and O n e  w e l l  
show s  a r i se of 2 . 0 feo t .  

Net changas i n  w a t e r  l evels from 1 938 to 194 6 . - I n  t h8 northwestern part o f  
t h e  c ounty t hE' r e c ords o f  w a t e r  l sv"" ls i n  s ix ob s e rva t ion w e l l s  show r i ses 
rang ing from 0 · 2  fo o t  to 2. 6 foe t and averag ing l . Z  fe et from 1938 to 194 6 ·  
During the s ame r· er1od th�� r�? cords o f  tw o wel ls i n  the northeastern part o:f th8 
county show d e c l ines of 0 . 5  f oot and 1 . 0  foo t  w h e reas another wel l No �  7 6 ,  s how s 
a · :' i S ·? o f  6 . 6  feet . In t h ·� s Juthea s tern part of th,3 c ounty , throe w e l l s  s h ow 
an aV·3rage r i s0 c.f 3 ,  3 feet and anothe r shows a d e c l ine o f  0 .  9 fo o t .  

Tabl8 of Wf t e r-l�vro l ffi'" asurf:'lffi 'mt s . - Re cords o f  m e a s uremen t s  i n  s ev e n  w .� l l s  
a r e  g i v e n  in t h b  t � b le o n  pa�s 28 

S UI!'l:n ary . - Th e wat::'r l 8V<3 l s i n  Lamb C ount y ,  ac cord ing t o  the ave i l8 b l e  re 
c ords , ros e  cc:ns icbrably in 1941 and 1942 , and t hny W':3re s ub s tant ially h i gher 
in Ft:>h ruary 19"16 than they 1�1e :c·e at ths start o f  the m e a surem�nt s in 1936-37 . 
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Lub b o ck County 

Net change in water l ev e l s  from 1 943 t o  1�· - The records o f  water - l evel 
measur emen t s  in 2 6  ob s erva t i on wells d i str ibuted over a n  a re a  of a b out 700 
square miles , i nclud ing a reas of both heavy and l ight pump ing , have b ee n  stud ied 
as a b a s i s  f or compu t i ng the net rise and fall of the w ater t ab l e  in Lubb o ck 
Coun ty from Feb rua ry 1 943 t o  Feb ruary 194 6 .  Tht-' re cords show d e c l ine::� rarw, i ng 
from a f ra c t L n. o f  a foot to 7 . 8 feet and averaging 3 . 1 f� e t .  Only three wel ls 
in t h e  c o unt y show ri s e s , of 0 . 1 ,  0 . 2 ,  and 0 . 4 foot , re spe ct ively , Cons ideri ng 
the ent i re county , which includ es unpumped , l ight ly-pumped , a nrl heav i ly-pumpe d 
areas , it i s  e s t ima t ed thai:. the avera ge d e c l ine of th•'3 water tab l e  i n  t he co unty 
amounted to about 2 fGet du ring t hP 3-year p er i qd . 

Net change in. water l wo l s  from 1 938 t o  · 1 946 � - N•3ar the city of Lubb o ck and 
w it hin a re lat ive ly smal l area west a nd n or thw'3s t  o f  the c i ty , e i ght ob s srvat ion 
w e lls show d e c l in e s  rang,ing from 0 � 4  foot to 5. �� f�et and averaging ab out 1 .  3 f eet 
b e t�neen the spring o f  1 938 and February 1 94 6 .  In t he Lubbock mun i c ipal wells the 
d e c l ine has b ee n  ccns ide rab ly gr� ater. Throughout tho r ema inder of the c ounty 18 
ob s e rvat i on w e l l s  s how ri s es rang ing from o. 3 fe et to 4 .  7 f e e t  a nd avera? i ng ab out 
1 . 8  feet • Cons ider ing th8 e nt ire county , the . ob s e rvat i on wBl l s  show a� average 
r i s e  of a bout o . 9 f e et . 

Tab l e  of wat er-lev� l m:3asur8monts . - Re cords of wat e r.-leve l mea surement s in 
20 widely-d i stribu·t;Jd wells ar8 g iven in the t ab l e  on page 29 

I l l u stra t ions . - Rec o rd s  o f  w at er�leve l mea s u rements f rom 1 93 6 �37 t o  1 947 
in fiv,? wells iri Lubi,10ck C c unty that are not l i st ed in the tab l e  are shown 
graphically in f i gure 8 .  The d i sta nce and d ire c t ion o f  t hese we lls fro� Lub b o ck 
a re a s  fo llow s : w'e l l  37 , 17 mi les northea s t ; w el l 64a , :LO� m i les north ; w e l l  
1 18 ,  9 m i l '3 s  wes t ;  w e l l  2 19 , 9� miles northt'la s t ; w el l · 355 , 13� m i le s  s outhwest 
( sse map , fig.  l ) • Al thour-;h th"'3 we :)..l s  are wid ·3l y d i str ibutGd the hydrographs 
show s imi lar trends a s  fol l ows : a s l isht '1 e c l inr: from 1 9 37 t o  1941 ; a prcnounced 
r i s 'J from 1 9 41 t o  1 943 ; and a .g<:Jn'.3ral d'3 e 1 inr; from 1944 t o  1 947 . 

Summar;y. - W i th tht:) exc ent i on of t1. f :)w w el l s  n•3ar the h:3 av i ly-pwnped c i ty of 
Lubbock w e.l l  f ie ld s  and a re l at iv�:ly small are a  W '3St a nd northwe s t  o f  the c ity , 
the ob s e rva t ion w el l s  in th'� c ounty for -..vh i ch r e c ord s a r:·· ava i la bl':) show that 
t he w at r:;r tab l e  ros 3 c on s i d erab ly du ri ng 1941 and 1 9 ·±2 ; a nd that , in gener11 l , 
it has d scl ined thrcughc'u t tb 0 c ounty s in c e  1943 . 

Sw i sh0r County 

De c l ine in w a t s r  l r.;v·:; l s  from 1 943 to 1 946 . - Th-:: wa ter-l evel measurements in 
l� ob s G rva t ion wells in Sw islnr County shcW'd.ec l ines ran"', ing from a fra ct i on o f  a 
foo t to 6, . 0  feet a nd. averag ing 3 . 2  feet from- Feb ru ary 1943 t c  February 1 946 . 

N9t change in water l 3v0 l s  from 1 938 to 1 946 . - M8a s u rements of w ater leV·3ls 
in 14 ob s ervat ion wells show d e c l ines ranging from 0 . 9  foot to 9 . 3 feet and 
av e ra g ing 4 . 6  'f 9E;t from 1 9�58 to 1 94 6 .  I n  the no rthw0 stern part o f  the county,  
where only a few i rri gc t i cn w e l ls h a v e  proved to b 8  s at i sfactory , w el l 2 show s 
a r i s e  nf 0 . 1  foot . 

Tabl e  of W9ter-lov cl measurement s . - R e ccrds of rne a s u r :Jmen.ts i n  14 typ i cal 
ob s G rvu t ion wells ar�:< g iven :i. n  the t a b l e  on page 30 • The s e  wel l s  are d i stri-
buted throughout th0 i rr i.q, a ti on d i strict . 
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Illus trat ions . - The re cord s of measurements from 1�34-37 to 1947 in f ive 
w e l l s in the d is tr i c t  t hat are not l i s t ed in the t ab l e  of w a t er-level mea sure 
ments are s h own grap h i c:ally in f i gure 9.  Thes e  w e l ls are l o c a t ed a s  fol low s , 
w it h  r 3 fe rence t c  Tul i a : well 3 6 ,  4B m i l e s  nor thvJe st ; we ll 255 , 14 m i l e s  
s outheas t ;  w el l  332 , 7�  mil es s outh ; w e l l  3 68 ,  14� m i l e s  so uth ;  w e l l  429 , 13 
miles s outhwes t .  

Summary . - Throughout mo st o f  t·he irrdga ted area i n  Sw isher County the water 
l eve l s  in ob s ervat ion wells d ec l in -3d fror:J t he s tart of the m ea s ur ements unt i l  
t h e  s pring of 1 94 1 ; they ro s e , o r  the d e cl ine w a s  re tarded , during 194 1  a nd 
U42 ; and in genera l the l ev-J l s  h ave c ont inued to d e c l ine s i nc e  1 943 . 

S ummary o f  d .a cl inc;s in w a ter l eve l s  from 194� to 1946 , by counties 

From February 1943 t o  February 1946 , the records  of wat er-lev e l  mea s t;.re
men t s  in about 2�5 repre s enta t ive ob s e rvat i on w e l ls in the irr igat ed are e. s  
s howr��d average d ec l in0s a s  fol lows , by c ount i e s : 

. 
£G cl ine� in water h ;vels f rom 1943 t o  1946 , b y  co unt ies 

Numb er of Average d r:OJ c l i ne 

£9_i]n�,� �� _. ___ __,·----�..---�-� c;...•,l;;..l;;..s;...__,_ _______ ,__ ______ l....;
. n;;......,r.:..� e;;..e;;..t..;._ ___ _ 

\ 

Ba i by 2],. 5 . 6  

Castro 18 3 . 9 

Crosby 4 1 . 9 

De af Sm ith 34 3 . :j_  

Floyd 34 6 . 3  .;/ 

Hale 49 4 . 6 v· 

Hockl'aY 4 5 . 4  

Lamb 19 2 . 9  

Lubb o ck 26 3 . 1 .-·· 

Sw is her 16 3 . 2  
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Su��ary of net changes in wat�r 19ve1s from 1938 to 1946 , by count ie s 

F'rom the spring 9f l'J38 to February 1 946 , the r<? Cord s of w ater-level measure
ments in 208 ob s�rva t i on w el l s  in the irrigat·�d areas for w h i ch c omuarab1e m8a
s urements are ava i lab le show average net changes a s  fol l ows , by count i e s : 

C ounty 

Ca s t ro 
Crosby 
Deaf Smith 
Fl oyd 
Hale 

Ho ckl ey 
Lamb 
Lub b o ck 
Sw i s her 

Net c):lan g '3s in w at0r l <:lv e l s  from 1938 to 1946 , by counties 
Numb er of Average decl ine o r  r i s e ,  in feet 

w e l l s  De c l in� R i s e  

2 1  

9 

5 

34 

34 

49 

5 

11 
26 

1 4  

3 . 5 

3 . 8  

? • 5 v 

5 , 3  • 

4 . 6 

o . 7  

0 . 3  

2 . 0  

2 . 1  

0 0 . ., 

NOTE : Measurem�nts of wat e r  l;ve l s  in 145 w e l l s  in th·::: c ount ies l i sted above 
were ma d e  in Janua ry 1947 , aft·:: r  the d i s cus s i on on pa ge s  9 to 15 was w ri t t 8n ·  

ThP av-:Ha g!:J d e c l im; in those wells from 1 9·16 t o  1 947 , b y  c ount i ·?.s , i s  g iven 
in the fo l l ow ing table , and d i s cus s ed in th.;; MtdeliJ.(ilum en page 31 

C o unty 

Ba i l ey 
Castro 
drosby 
DG-:1f Smith 
Floyd 
H/.3.1 G  

Ho c:kJ>3Y 

Lamb 
Lub b o ck 
;3vJ i s h er 

Decl ine s in wat0r lev"')ls from 1 91± 6 to 1 9·17 , �:::-y-..:c�o�u;.;;;n;;..;t;..;i;....e;;..;s'--------Numb "lr c f  Averag·?. ;'l e c 1 ine , 
w e l l s  i n  f e e t  

10 1 . 3 
• 7  2 · 1 
4, 1 . 9 

2 2  1 . �  

20 4 . ;;: 
1 6  �-; ... ' • r-.... 

3 + 1 · 1  
4 1 . 3 

v 
! 

18 2 , 1  ,/ 
12 � . 1 
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LOSSES OR GAINS IN STORAGE 

In order to cc:nput 8 the v olume of wat er ,..,.a ined or l os t  from s tora ge a s  th"3 
wate r  t CJ.bl e r isr.,s cr d e c l ines , it i s  necess e.ry to know th.-_, sp� c if' i c  yield of 
tho material i n  which the fluctuat i on s  take plac e .  Th0 s p e c i f i c  y ie ld of a 
water .... l'J ear ing form£, t i on is  th0 ra t i o  of ( 1 )  the v clume c f  ;Ma ter wh ic h ,  after 
b e ing s aturr:tted , it w i l l  yield by grav ity to ( 2 )  its own vclume .  During the 
pr<: s r:m t  invo s t iga t icn in the l-I i,g:h P la ins , value s cf 1 4 . 1 and 14:� 5 p ercent W (�re 
"0b t::' iw�d fc.�r t h� · F'l a i nv i "'!W A.nd H0r-oford d is t r i c ts , re s pe c t iv '9ly , f'or the avers g e  
sp-::: c i f i c  y ield c·f t h<'l mat '"r igls unwa t "3red d uring th':' 3 -yf: a r , pF?riod 1938-4 1 .  
( See progro s s r E·port fer 1 94 3 , PP • 15-17 . )  However , t h e  spe c if i c  y ield may b e 
s omewhat gree t er i f  the mat ·r ial is all owed t o  d ra in fer a longer peri od ' 

If the f igure 1 5  per c\mt i s  u se d  as the ave.re \S'"' spe c if i c  y i e ld of the 
mct t.'3 Y' j.al unw a t sred , the amount o f  w ater lost frcm stc·rage from ee ch s q ua re m i le 

f r.'r 8 r: c h  fOi.>t cf d e c l ine <.'f th9 vJ a ter t ab l e  i s  as f ollow s ; 

15 x 640 : 9� acre�feet 
10� 

The s ignificancD cf this may b '1 s een·  in the fc ll cw ing r:;xempl e .  During 
19 13 . l9ilA, , a nd 1 94 5  thr:; dr·3.ft on th'3 unde rground res <'3rvo ir was he avy a nd thl·) 
ob s erva t. i 0n ·wel l s  in Lubbc o k  C ounty had a n  nvr:ra ge d e cl in"l of 3 - 1  fee t .  Mos t 

of t h e s •".l  ob s 8rvet h n  1N el l s r-o r·3 in t he p umpi ng d i str i ct , b u t  a f aw cf them are 

in cm tl ying areas v;here t h0re is l i t t l e  cr no pump ing . C r ns i d ering the ent ire 
c ounty , w ith d ue r -;.�w:>.rd t ;,_' t h·� unpump ed . light ly-pumped , a nd h eav ily-pumped 
arons , it i s  . e s t ims t r;d that th•' <:t ver ag"l d ':l cl ine cf thP- w et e r tab l e  amounted t o  
abCJut 2 feet . Lub b ock C cunty hes a n  are 0 o f  89 2 sq uare m i le s  cr 570 , 880 acr':'l S • 
vH th an average 1lli 3h�r-t <·· ls d ec l ine �f'  2 feet , a ti.; t. EJ l  cf 2 t imes 57 0 , 88 0  or 

1 ,  1·41 , 7 60 a cra -fe e t ._;f S E1 tur�:J. ted ma t erial mus t  h<'lve been unwat ered d uring t ho 
3 -ye ar peri od , 19·13 -46 ; and if th8 sand s and grav els yield 15 p erc ent c f  the ir 
;;wn vr1.lume , the tct ,; l gmc<mt qf we.ter removed frcm stc rag!:: in Lub b c ck County 
from l9td,3 t c  19,± 6 ( b eltw e en sprin� meas uremen t s )  :::.mcunt i3l1 t..: 17 1 , 2 6·± a cre-feet 
0r a·o ::m t  81 p ercent ·:. f  th G tct e l  v•� l ume of wa ter pumpe d dLtr ing th e p eri c·d , w h i c h  
w as est ime tc:d t c  b e  a b  ... mt 2 10 , 0 0:) acre-fe e t .  

�\Jhf:lt i s  the s e fe l im i t  �-r pumping t n  t h·2 Higl1 Pla ins ? Thi s  que s t i on ha s 
b 9en a sked me..ny t imes by land Dwners , pump ing-pl ont c po rat-:rs , n nd ether s who 
11r0 int ere st ed in th•1 d eve lcpmc nt c f  ths regir.:n . It c ::m be ·'1 ns�·•ered s a t is
fact .:r ily .:nly aft�;r meny fac ts are km�wn f.:•r ea ch l c c;.:; l ity , includ ing the 
t h i cKne s s  and perr1e �ib i l i  ty ('f the V��n ter-b :::ar ing sand s , th·�; s ..:: i l  chara c teri s 
t i c s  eff•:,ot ing r e charge fr..: m  r a infa ll t.c the und e rgrcund re s·3rvo ir , and t h e  
grGup ing a nd spac ing C f  t h•.'J W•:.l 1s . 

Unt il re c e;:c tly thr:.J h 3 avy pumpine w2s c� nf i ,·r.9d tc c•:)rta in r·3la t ively smal l 
d i s tr i c ts s urrcunded by large a re e. s  w i th li ttle cr nc p umping .  The Plai nv i ew 
p um.p ing d i s tr i c t , f .::r ·�xampl e ,  was s 0>para tod b y  w ide undevel c-ped b elts frcm th•3 

Lubb wc k d is t r ic t  en t he s ,'uth , the L i ttlef i eld d i stri c t  en t he sc uthw " st ,  and 
tho rler 8fcrd d is tr i c t ::·n the rh'r thwes t ;  a nd a l l  of th ese d is tr i c t s  in t urn were 
w idely s cpare t od frc.m the Iviul ·Jshv€· d i s tr i c t . Und e r  thc>s e  c ond i t i cns the de
pl•;;t Ln vf the unde rground r es ervc i r by h3avy pump ing was partly •:' ff' s et. �md t he 
d e cl in•3 in vw t eJr l �V(; l s  W.".J. S re tard"3d b y  ccntri b u t L :ns cf wat<:;r s u pn l ied by 
lat ra l mc v�;m�nt :fr cm the <:Jd j .<i C ent unpurw:red a reas . In recent Y<3'lrs the pumning 
d i s tr t c t s  hav '3 spread .: ut a nd s .)me ...:f them have mer.g"ld or may s oc-n me rge unti l 
th9 s eparat ing b e lt s d i s ::1pT'8 e r .  When th i s  c c curs the c c ntrib u t L.- n s frcm the 
fcrm.':lr unpumped e rea s C ;"',a s e .  
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Scme idea c f  t he magnitude c f  d e pletL:n cf the u nd ergr ·.:und re s erve ir , 
re s ul t ing frc m  d i ffere nt r,\J. t es of p ump ing , con b e  -:b ta ined by mP..k ing c er tn in 
a s s umpt i,;:;ns . Fe r exa.'llple , l e t  it b e  a s s umed tha t feur i rrign ti cn wells cf 
nve ra ge C·apa c it y are cpe ra tod in 02 ch square m i l e  w i th in the bcund ar H;s c- f the 
irrigated re gi on ; that e e eh w el l s up pl ies 130 a cres ?.t the. rste c f  1-acrG-fcc t 
p·3r ac rr." , repre s ent ing a T•prcx imo tely the pre ssnt e.v�.� rage ; th<" t  re cha rge i s  
bslanced by na tur <:J l d i s chc.1rge , sc tha t a l l  the w a ter used f o r  i rri ge t i (.m i s  w i t h
dr•"!Wn f rcm s t<:-rsge . At su ch a rr;te c�f w i thdrawal , 520 r-. cre-f e et of wete r w c.; u ld 
b '3  r om.:.'vod frcm s t ( re..gr3 a nnual ly und e r  "'l a ch s q u a re m H e .  Us ing t h i s  fi gure , and 
15 perc0nt as the aver�ge s pq c i f ic yi eld �f the satura t e d  b eds , th � evera ge 
annua l de c l ine c·f the water t rlb le w c u ld b <� a b <..;ut 5 .  4: f oe t ,  as shvw n  b �� l CW i  

520 
640 

� 0 . 15 � 5 , 4  fee t • 

If , on the e.vera g e , twc pump ing plant s are .:: pe r8 ted per s qu ar e  m J.l<3 th'3 average 
annual d e c l i ne w -.'uld b 2  ab �'ut ? � 7  f0et , cr cne_,.half the �lm �· unt ind ic:1ted in the 
ex�::mpl e ab ;;ve . 

In very 1Net ye ars , such as 1 941 , the decl in('� w ·:· uld b <>  re tard ed , ew ing t c  
r t;;d uc ti ..::n i n  pumpnge and t,· s ,·me Bxtent by nstur;::: l d is charge ; "ind i n  s c·mr-: lc c a li
t i Gs wh':) re th e s.:.: i ls are 0-x c ep t L nal ly sandy , such as p a rt s  ::..f Bailey , Lamb , a nd 
Lubb.;· ck C cunt ie s , a tempo-rnry r i s e  mi �ht c c c ur .  Howev er , i n  d ry years and years 
c f  f.J.VGI' ':1gr.- ra infal l the . d 0 cl ino w c uld b e expe c t ed t ,' c::. nti nue .  

Th8 t .. t a l  a re a  w i th i n  the ext ericr b c und a r i e s  (. f the i rr igat ed d i str i c ts i n  
th-= H igh P l a ins am ... unts t�:  a b ;,.'ut 3 , aoo , �oo ac res � It i s  e st imated thR t d ur ing 
1945 ab �·ut 4 , 3 )0 w el l s  w e re pumped t .. irr igat e 550 , 00 0  a cr cjs , Hence rlpprcxi

mat 3ly 18 . 5  percent , f th " t� ts l a rGa 'va s  i rri gat ed , and t he avera ge was . .  ne 
we l l t c  ab�ut 700 � e ras .  If t hs wel l s had b Gen equally spa c ed th r�ughcut the 
r eg ion .�nd i f  th0 u nw s t •.Jred m.�;: t er ial h ::;s :1 un if crm spe c i fi c yi0ld c f  15 per cent , 
t h s  pumps ge d ur ing 1 945 w .. u1d have caused tha w:t t er t E.\b le t .\ d·3 c l ine a b.:·u t 1 . 2  
f oe t, a s  ind i ca te d  b elcw : 

130 
70(:) 

H::-w-:;v�.., r ,  t h e  w e ll s a r e  n e t  even ly spa c ed end the d ecl ines in w :Jter l evels have 
b e e n  gre a t es t  in t he areas �f h etw i o s t pump ing . F;:: r ex ruupl'3 , in an area c f  
50 sq ua re mi l e s  i n  wGst- c "?.ntrn l Fl .::yd CJ'uuty there i s  a n  <e:verege ;_,f abc·ut cne 

11 t . h 20" v d t' L d ,I� '· l 
, • " wo _ ;.. ee1 c  - u a cres , en, ne re c �..-r s c 1  W c>t A.r - ev o l  meesurements :Lnd 1 ca to 

an e vor.s ge d e cl i ne ,:f nbC"ut 5 °f-:; e t' fr:;nf Feb ruary 1945 t ·.:- February 194 6 .  In th�> 
l ightly�pumpe d s reas whe r '� the av c; rnge is l ess th:u1 �-kr, wul l t::: 700 a c re s , the 
av er'1 €8 d. r:� c l inP d ur ing 1 94,5 w '- s  l ::; s s  than 1 · 2  f.:: e t •  

A I 
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DE CLINES IN PUMPING LSV�LS 

Re c ent s tu d i e s  h8.Ye sh·. wn tha t in the Hi gh Plains , -w ho:;r7l irriga t i cm w e ]  l s  
o f  large capa c i ty a r e  b e ing d evel oped at an unpre c e d ented ra t e ,  t h e  d e c l ine in 
pump ing leve l s  in wel ls durin<;:; p er i Ods o f  heavy w i thdrawal is a b e t t er index 
t o  the amount o f  l oc a l  overdra ft than the averase net dgcline o f  the water tab l e  
from y ear to year . For �xe_.'llple , the re cords o f  measurements i n  3 4  observa t ion 
w e l l s  3pa ced throughout the i rri�at ion d i s tr i c t  in Floyd County , inclu j ing irri
ga t i on wells , dome s t i c  wells , and unused w el l s  at cons iderab le d is tanc e lj;  from 
any pump ing p lant , show that the w a t e r  tab l e  had an average n e t  de cl ine of 7 . 5  
f e e t  d ur i ng the 8-year p0r iod f rom the spr ing o f  1 938 to the spring o� 1 94 6 ;  
·wh ere a s  the pumping lev Als i n  6 6  w;� l l s  spaced throughout the i rr i ga t i cn d is tr i c t  
had an average d e c l ine of 2 4  fer.;: t  from t h e  s umme r  o f  1938 t o  ths s umme r o f  1 946 . 
In , o th·3 r w ords , the stat i c  l c'W·3 ls had de cl ined from an average o f  55 feet b e l ow 
the s urfa c e  in 1938 t o  6 2 . 5 feet in 194 G , a n  average l ower ing o f  14 p ercent ; 
w h i l e  the pumping lev �ls had d.e cl ined fron1 an average of 97 f e e t  in 1 938 to 121 
fee t  i n  194 S ,  an av8ra ge l ow s r i ng of 2 5  percen t ,  

Thr;. y i e l d s  and th'2 pumping l evels o f  s everal hundrBd irri ga t ion w e l l s  i n  the 
Plainv i ew , Heref ord , and Nlulc.: shoe d is tr i c t s  were measured d u r ing t h(� summers o f  
l93G-3 9 . Th0 pump ing l �vels i n  many o f  the s ame w 0l l s  we re aga in measured in 
Au�u s t  l94 i . Almost w i th out except i on t he p umping l ,ve ls in l94o had de c l ined 
from tlP prev i ouf;l m ·'la sur':'lme nt . Tha t i s , th,s a ct ue. l  d i s tance tha t the w a t e r  had 
t o  b e  ra ised tc th� surfa c e  was greater . Although the yi �lds we re not measure d 
in l94 6 , .:nan:r of the uumps were re ported to b e  d e l iver ing l r.; s s wa ter than they 
were 8 or 10 years before . 

Th•::: fol low ing tab l e  summa r i z es th e moas urc�me nts of t h ::J p umping l7!ve ls in 
about 2 8 5  irr igs t ion w e l ls in th� High Fla ins � 

County 

Ba i ley 
Castro 
D e."lf Sm ith 
Floyd 
Ha le 
Sw i sher 
C i ty o f  Lub b o ck 

De c l ines in pumn i n,g; l. eV'" l s  in wel ls 
, : 1938 i 946 

: Av erag,e pumping 
l evsl in fee t 

· ' . 

37 
106 

92 
97 
87 

102 

Avera.gs !lump ing 
l eve 1 in fe,::lt 

53 
1 20 
108 
121 

97 
107 

( Munic i pa l  wells ) : 93 1 18 

1938 to 1 94'1 
Average d e cl ine 

in pump i ng 
lev':'l l in fee t 

1 6  
14 
16 
24 
10 

5 

2 5 

In the s pr ing of 1 938 a pumping test was made on three w el ls about 7 m i l e s  
north o f  Pla inv i ew .  A l l  'J; e l l s  w e re i d l e  f o r  s ome t iw:o g nd t he s tat i c  w a t e r  l evel 
in ea ch w e l l  was m 3a su red . One well wa s then pumped at the · ra t e  o f  1 , 100 ga l lons 
a m i nu t e  for 148 ho ur s .  Just b e fore pump ing w a s  s t oppe d , the w s ter leve l i n  the 
pumped w el l  had b een lowe red 24 , 1  f ee t ;  the w ate r level in a well 237 feet from 
th0 pumped well h ad b e e n  lO'N ered 9 . 5 feet ; and in the oth:;r wel l , which was 460 
fe9t from the pumped. w e ll , the wa t � r  l evel had b e en l owc3red 2 . 7  feet . Thus i t  
w a s  found the. t th e cone o f  d epre s s i on ,  wh i ch had spread in a l l  d ire ction s  from 
the p umped w el l ,  extended sub s tunt ially b e yond the ob s e rvat i on w e l l  4&0 f A e t  from 
t h e  p umped w e l l ·  
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The '3 f f e ct tha t one well has on a nearby well d e pend s  not only on t he 
d i s tan ce b etween the w e l l s  b ut a l s o  upon the rate of w i thdrawa l and the c.har
a c t.:;r i s t i cs of t h s  water -b-:1ar in� forma t i on in the ar-:· a . Futur·:J s tu d i e s  in the 
H i gh Plains w i l l  inc lud e  numorous pump ing t•"l s t s  in ord er to d etermine the draw
down in w e l l 3  c au s ed by thz�ir  own pump ing plu s th<J a d d it ional drawdown caused b y  
the pump ing of n<;a rby we lls . 

SUMMARY . 

A vr,ry large q uant ity of w a ter , which ha s a c cumula tGd ov0 r  a l ong p e r iod o f  
t ime , is s t ored i n  t h e  underground re s ervo i r  f orrr: ···d b y  th·:: b eds of s and and gravel 
tha t l ie b e low th<:: s urfs c � o f  the H i .:;sh PlBins in Texn s .  The s ourc e of the vrs ter 
in stora gP. i s  th� nre c i p i tat i on on the Pla ins . A p art of the �r ound wat e r  i s  
d i s ch8_rged cont l.nuous ly throu�Sh seeps and s p rings s nd tJ y  evapo rat i on a nd the 
growth of p lant s in the l o cal i t i s s  where the wat :;r t sb l e  i s  n'3 er thE· s ur fa cs . 
T h i s  nL> t ural d i s ch<� rg-:; is a pprox im8 t '3 l y  balanced throu��h a long t '3 rm of y.:) 2 rs 
by th9 sm.,j l l  part o f  the ra infal l u.pon the; n res t hat p :me tratt3S to th e we. t •'"r 
t sb l e .  S o  fe r there i s  n o  ev id<:JnC ::J tha t the nat urul d i s ch:uge ha s b � en mat er ia l ly 
r"'ldu c ed as th'" rr.: s ult of pumpi ng from w ells , but if �ump i.ws cc ntinuAs su ch a 
redu ct i on mus t  eve ntually oc c ur . 

Irriga t i on from 1N t?. ll s  in thi s  r ·=>.gion was s tart ·3d in 1911 near Pla i nv iew , 
HB l •'J C ounty . By 1914 about 140 irriga t ion wells hc.d b ee:m dr i ll ed in the three 
p r in c ip8 l d i s tr i c tr3 ,  nt"B.r Pb inv iBW , Her :--ford , a nd Mu l e sho r� ,  rAspe c t ively . In 
the 7 Y'"· ars frcm 1919 to 1 926 the ra ingal l  in mos t  of' tho r' ""gion w a s  above 
IJ.V Jrc:r;o:-; and c ompe ra t iv':' lY l i t t l r.' irr if�a t i on was pr a c t ic ;;d . Interest wo s rev ived 
dur ing n per iod of s evc; ra l y·.:;; ::lrs of low re info ll that b "" ga n  in 1927 , and accord ing 
to t h:3 ava ile.bls rr� C Ords 29 6 W el l s  W 0 1'8 pumpod t o  i rr i �at'3 '3.bout 35 , elQO a cr""s in 
1 934 T S i n c e  that t im'� the d welopment has grown by le aps e_nd b o und s , a nd it i s  
ccnserve t iv e ly e s t imn ted th!�t ·1: , 300 wells wera pumped t o  i rr i <?,ate eb ou t  550 , 000 
�., c r,.-!lil in 1 94 5 ,  Pumpo g"l f'c·r irr i gat h'n during th�! 3 -yce r e r iod 1 94 3-45 pro'b a l>ly 
c"x ceeded the enti r"; pumpG. ge dur ing th '"' pr ·?.ceding 32 years , fr om 1911 t o  1942 . 

Rec ord s of w n ter-l ev �.ll me osurem·:mt s  in a few vv:? l l s  show v ery l it t l e  ch.e n,q:e 
of tho wa ter tab l':' from 1914 to 19:3 4 ( s ee tables i..'f w a t .sr l ev :J ls , pp . 22 to 30 ) • 
The pre s en t  in\7e. s t j. g8.t i on ,  ·wh i ch in c lud 3S vvat":G·r-le1rel mea s ur·3rn.en ts i11 s�.:�veJ.•al 
hundred ob s r3rve t i cn wC>.lls , was s t('J rted in the spr ing of 1 937 , b u t  d uring t l::at 

y·3 nr pu.rnping b .<J.d b egun b e fcre th 8 mPa s urement s we v·e mad e .  The w a te r  t ab l e  
d s c l ine s du ri n q;  t h s  i rr iga t i on seascn �md r e ccv'.:lrs so..:mewhat d 'lring t h e  winter , 
s (.)  thf:tt cc;mpa r isc n c f  m "' s s ur :.'m :mts made dur i ng Feb rua ry (..' r  March , j u s t  b e fo re 
th:� s t art cf s p ring i rr i ::;·:t tLm , gives the b e s t  index tc: th '') net unnual d A cl inP 
cf the vv ater tab l e  c a used by removal of wat e r from s t cra.g"-1 . Duri ng 1 941 the 
ra infal l thrcugh c...ut mo s t of the H i�h Pl g ins was very b 0nvy ,  and the water V1b l e  
in mos t  of the r eg i cn r.:: s ·?. f rc m  a fr.'2 c t icn c f  a f c,ot in· s ome pla c es t o  1 5  fee t 
or moro i n  e th ers � Th.eref.:.;re , in th i s rr,port , th8 wat 0r-lev8 l fl u ct w21 t icns are 
d i s cu s s ed b y  per i c ds from 1943 t ·.) 1946 und frvm 1 938 t c· L.l4 6 .  F()r conYen i enc e t e>  
th<? r :�oder , � u.mm.e r i e s  .:: f wat sr ... J,.._gv�-1 flu c tua t i ons f o r  t hos e p e r i cd s  ar(' g iven 
in t h•O! tab l es on pages 15 and 16 . 
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Some idea of the magnitud e  of dep let ion o f  the underground r e s ervoir c an b e  
ob ta ined if w e  a s s ume that four irr iga t i on w e l l s  o f  ;;:, ve rage c ar.a c i ty are o r:era t ed 
in each s q ua re mile w i th in the b ounda ries of the i rr igat 8d reg i on and t hat a l l  
t h e  w a tAr comes from s tor9 ge � If ea ch w e l l  pumps 130 a cre-fee t of w ater and the 
wat,3r-b«?.aring ma terial has a s De c if i c  yield of 1 5  per c c:.nt , the av·: rage annual 
d e c l i n·3 of t h�J w a t e r  tab l·3 wou ld bG 5 . 4  f 3 e t .  In an are 3  of 50 s q uare m i l es i n  
Floyd County thero is an avQrage o f  about one well to e e ch 200 a cre s , or a l it t l e  
mor'3 t han thr o e  w el l s  t o  the s q uare mi le ; and thE· rP cord s o f  wat :;r-leve l mAasure
nv�nts w it h in the a rea ind i cate an avera g•3 d ecl ine of a b o ut 5 f·��; t  from February 
1945 to February 1 94 6 �  

Recent s tu d ies have shown that th<'> d e c l in"3 in Dump ing lPvo ls during periods 
o f  h e av-y w ithdrawal s  is a b ·':ltt·?:r index t o  th0 amount of lo cal ove rdraft than the 
averagi� net d e cline o f  the w at e r  t ab l ·3 from y ear to year. li'utur .;3  stud ies w i l l  
includ e  numerous pumpin15 t ssts ' t n  ord e r  to d e termine t h e  d rawdowns i n  w e l ls 
caused by th e i r  own Dumping plu s th e add i t ional drawdo>�m c a u s ed b y  the num-ping 
of nc:arby wel l s .  



Wate r  levels in �present ative wells in Bai ley County,_ Texas , ( see map,  fig . 1) 

Date of 
measureme nt 5-A 2 5  
19:U. 
1934 Nov . 
1936 May 

Nov .. 23 . 3  -----
1937 Mar . 

May 2 5 . 3  
Nov . l 64 . 5  22 . 3  

1938 Mar . I 22 . 5 
Dec . j 64 .4 20 . 8  

1939 Ma�. �4 . 2  20 . 4  
De c • 64 .. 2 22 .0 · 

- 1940 ·M9-r .
--- 64 . 1 21 . 9 · 

Nov . 64 . 3  · 24 . 9  
1941 Mar. 

-
64 .-3 - i3.9 

Nov .  1 40 .2 16 .6 
1942 Mar . 54 . 6 15 . 4  

Nov . 1 5 . 6  
1943 Feb . 16 . 1  
1944 Feb . 63.4  19 . 1  
1945 Feb. j 63. 5 20 . 6  
1946 Feb . 1 6 3 . 5 23 . 8  
1947 Jan . !64 .6 _ _  - 24 . 7 

33 l6 

-

28 . 2  19 . 6  

30 . 4 
::: 9 . 0 17 . 9  . 
28 . 8  17 .6 
29.0 17 .0 
��8 . 7 17 .. 2 
30 . 9  19 .0 
30 . 1 18 .8 
33 . 3 20 . )  
32 . 9  19 . 7 
29 .0 13 .9 
27 .4 12 . 5  
2 8 . 1  

1 3  .. 1' 
16 .0 

30 . 2 16 . 5  
33 . 7  19 .4 
35 . 8 20 . 6  

( Dc;pth..i!::!_feet. below measuring point) 

Well number 
45 h9 69 79 92 

2l! . 3 
26 . 2 16 . 8  24 . 6  24 . 1 
2 5 .1 16 . 3  24 t l  23 .. 3 
24 .8 24 .0 

20 . 13  15 . 9 21.6 22 . 2  
20 . '1  2 3 . 9  16 . 4  23 . 4 21.9 
19 . 9  2 3 . 9  23 . 6 22 .. 1 
19 .6 23 .7  22 . 9  21. 5 
19 .1 23 . 1 15 . 5  22 .8 21 . 1 
20 . 6  24 . 5 16 . 7 24 . 3  22 . 3  
20 . 3  24 . 2  17 . 5  24 . 4  22  ... 0 
21 . 8  27 .0 17 . 9  2 5 . 5  24 . 7 
21. 5 2 5 . 3 17 . 8 2 5 . 2  23 . 5  
11 . 5  18 .9 9 • .  0 17 .. 2 
12 .4 18 . 1 8 . 8  17 .1 15 . 3 

8 . • 4 18 .0 15 . 3 
13 . 3 17 . 7  8 .. 8 18 . 4 15 . 4 
16 . 2 20. 4 12 . 0  21 . 9  17 . 6 
:):6 . 5  20 . 8'  12 . 8 22 .1 18 . 2  
19 .4 23 . 1 

2 5 . 2  H� . 6  22 .-2 

9 5 

2 5 . 7 
24 . 7  

24 . 9  
24 . 2  
24 . 4-
24 . 6  
?-4 - 4  
2 5 . 1  
24 . 9  
26 . 3  
2 5 . 9  

18 . 7 
18 .7 
18 .7 
20. 6 
21 .2 
23 . 6  
2 5 .4 

117 131 
18 . 3 

35 - h  
35 - 7 

35 . 8 21 . 3 
35 .7  
35 .6  21 .0 
35 - 7 21 . 2  
35 . 3 
3 5 --9 22 •. 2 
36 . 7  21 . 9  
36 .6 21.8 
39 . 1 23 . 6  
37 . 2  22 .7 
33 - 5  12 . 7  
31 • .) 12 . 6  
2 9 . 8  12 . 4  
2 9 .8" 12 .9 
30 e 9  15 . 9  
31 . 3 17 . 1  
32 .9 19 . 6  
35 .3 20 .8 

NA'!--FS OF 011M\RS :  Vt'':lll 5-A , Gus Schrader ; 2 5 ,  C .  A. 1_,\"agner; 33, Mrs .. J .  '•V. Gregory ;  36 , J.  M .  Murrah ; 45 , H.  M.  Schofner ; 
4.9 , Je s s  Mit chell ; 69, F: .  R •. Hart ; 79 , D .  v .  Cox ; 92 ,  L H .  �A:cConnell ; 9 5 ,  E .  R .  Hart ; 117 , H .  L .  Dempster ; 131, R .  D .  
Pre cure . 

!.'.' [\j 



Date of 

Water- l'"Ve ls in repre sent ativs W•�lls in Castro and Crosby Counties , T-9xas ,  ( see  map, fig . 1) 
( Dep th in feet below me a suring po int ) 

Castro County ----- Cro sby County 

-� 
--·- - ·--··� ____ 

Well number-
measureme nt 18 32 48 52 58 202 
1936 Apr .. 6 5 . 2  66 .4 

- 394 
'Nel�um:b;:...;...er-�--· 

46�5 587 l 2 3 

June 64 . 9  63 . 4  
1937 May ' 64 . 8  ·· Dec .  �� 66 .2  6 3 . 8  69 . 0  72 .1 
1938 Mar . 67 . 3  63 .6  62 .4 --·71 ._8 
___ __;;.Dec .  +- 64 . 4  62 . 7  7 1 . 6  154 """=.0=---='"10:::-�5::-o

·-:::"4--::-::--=---=-��-:r-�-=-::�-----
1939 Mar .. 6 3 .7 61 .3 -154 .. 2 105 .. 3 93 . 7  lOl .B 18 .8 
_ .. De��- 64 .._9 79 . 2_ 71 . 6 154 •. �1--=l'-::-0�5 .�1�----· 

114 . 3  107 . 2  

114 . 3  107 . 2  

114 . 2  107 . 1  

136 .1-� 

136 .1 

111+ .1  107 .1 135 . 7  
ll4 . 2  107 . 2  135 .8  1940 Mar ... _j 64. 5 64 . 4  71 ..6 1:54 . 0  10 5 . 2  

Nov . 68 .2 78 . 9  154 . 2  
1941 Mar. i ----66 .o--6 5 . 9�:6f54 . 1  10 5 . 5  

93 ._2 98 .. 6 16 .4 lO? .l 135 .5 

_Dec .  _ _J 69.2  64 . 2  6 3 .2 ___ 75 ·�-1�4 .0 
1942 Feb .  L68 . 7  6 3 . 2  62 . 3  1 '54 .0 104 . 4  113 . 5  
_Nov . _ 67 . 9  62.tl._ 60 .. 5 74 . 9  1�23 . 5  103 . 4  _ _ 

105 .9 
1943- Feb . l 68 . 0  62 . 6  59 . 7  71 . 8  1 �5 3 . 4  93.1 . 98 . 3  17 . 1  113 . 3  105 .8 
1944 Feb . I 69 . 1  63  •. 8 60 . 8  74 •. 6 1�53 . 9  103 .0 93 . 7  97 .-8 17 .3 113 . 4  10 5 . 7  135 . 3  - --------r / " - r "  . ,... 1945 Feb . _J_ 70 -0 o 5 .1 o0 . 5  73 . 5  1).:: . 8  lOJ .l  94 .0 97 . 5  17 . 9  l35�---
19L,6 l<'e b .  l 70 .-7 6? .8  67 . 7  7 5 . 6  1�52 . 8  1) 3 . 7  95 . 2  97 .4 19 . 2  113 . 8  1?.6 . 3  
1947 .;;..Ja=.n=·-

-
_tD_' ?_, ._7_;_ 66 . .  1 6 8 . 8  80 . 3  152 .6 10 3 . q  9 5 .1 100 .-0 - 114 . 5  107 . 9  1 3_8 ._1 __ 

NM-!WS OF Q'io'Nf HS :  Vvell 18, Frio Publ ic Schools;: 32, W. A .  Springer;  
38, J .  M .. Richards ')n ; 5� , C .  G.  Maples ; 5 8 ,. Unkmwn ; 202 , Frank Huseman ; 
394 , Tt;mple RogPrs ; 465 ,  J .  K .  Tir'lmore ; 587 , Pet r-> r  Peterso n .  

Wel l 1 ,  J .  T .  Vaughan ; 
2 ,  C • B .  Tra·"i s ;  3 ,.  New Home 
School.. 

ro CN 



Water levels in r epresentative wel ls in De af Smith County,_ Texas , ( see  map , fig .  1) 
( Depth in fe et b§Jow rn_sasu:ring po int) 

I \ 
Dat e of I Well number 
measureme nt 113 207 2 12--n:7 235 2.37 247 2'61-26 5 
1914 I -- - 47.0 -
1934 Nov . I _ .J±2 . 7  
1936 Apr .  ! 71 . 4  84 . 9  42 . 5  5 3 . 6  

281 28g 302 311 33b 340 431 486 502 . . . 513 

54 . 8  
60 .0 53 . 3  5 5 .8 -88:-373.6 

June l 54 . 1  71 . 6  5 3 . 4  42 . 2  -----------------�5?� . •  �0 73.�. 8��--
1937 Mar .  I 44 .0 

May I 5"3 . 7  92 . 8  57 . 3  54 . 8  66 .1 70 . 3  88 . 6  74 . 5  
48 . 9  68 . 9  72 . 0  

De c .  i 99 .o 5L� . 6  71 . 3  10 5 . 4 52 . 9  45 . 4  21 . 8  51 .2  6 4  . •  6 64 . 7  53 .8 87 .4 68 . 9  94 . 3  79 . 3  
1938 Har . ! 98 . 9  54 .4 72 . 5  9 3 . 3  52 .7- 44 .2 22 . 3  52 . 7  63 . 9 6 5 . 7  63 . 1  53 . 3  51 . 5-87 . 5  77 .6 68 . 9  96 .2 79 .4 

D�?. c ._ 98 . 8  5 5 .0 72 .1 9.2 . 3  53.4 44 . 7  22 .2 52 . 9  6 5 . 0  6 5 . 7  64 . 1  5 3 . 2  51 . 7  86 . 9  78 . 6  9 5 . 6  ?'? . 5  
1939� .  9�.8 54 . 5  71.7 88 . 9  53 . 1  44 . 1  22 . 6  51.0  64 .. 1 6 5 .5 61 . 9  5 3 . 1  50 . 5  86 .. 8 77 . 2  69 . 3  72 . 3  96.3 79 . 5  
�...,-:;D�e.c .  98 . 7 5 5 . 1  7 5 . 6  93 . 7  54 . 0  2 3 . 7  5 3 . 1  66 . 7  54 . 8  52 . 4  87 . 9  8 3 . 5  7'J . O  96 . 7  80 . 8  
1940 1!;Iar: � -98 . 7  5 5 .0  91. 6 53 . 7  45 . 2  2 .3 . 8  52 . 8  6 5 .2 67 . 4  6 5 .0 54 . 2  51 . 7  87 . 5  - 96 .2 79 . 9  

Nov . 98 . 8  56 . 1  81 .7 5 5 . 9  48 .9 5 5 .8 76 .1 72 .6  5 5 . 7  38 . 7  86 . 0  72 . 5  10 3 . 1  
1941 Mar .  ! 99 . 1  5 5  .. 9 7 5 . 6  9:3.0 54 . 6  - 46 . 8 24 . 5  -67--:-4-70 . 2  68 . 1  5 5 . 1  52 . 9  88 . 6  80 . 4  72 . 2  77 . 2  99 .8 

Dec . � 89 .2 '10 . 6  45 . 8  19 . 7  68 . 6  5 3 .8 75 . 8  t\ 
1942 Feb .  -i 99 . 2  · .  72 .S' 88 . 9 .-51 � 3-·

-
45 . 6  20 . 2

· 
54 . 5  6 , . 7  66 .0 53 . 5  47 . 6  87 . 6  ?9 . �i  ?i.o 76 . 1  98 . 5  80 . 7 -

"' 
.. 

Nov�8 . 9  T . 0  813 . 8  52 . 1  4S . 3  22 . 6  5 5 . 0 66 . 6  68 . 5  54 . 0 78 . 8  
· 1943 Feb.!-._\ 22..:.Q__ 72 .1 81�:352.0--44 . 8  -�2 . 9 54 . 7  66 . 7  . 6 5 .9 49-:. l::---::-gp'7'j .-::0�7

:--:
3
:-'

.-::7·--=7�0-. 9::-------8:-::-1· •. 8_ 
1944 Fc." b�OO.d_5 5.&_72 . 7_89 .8_5 3 . 6_ 45 . 0 __ 24.!.L._57 . 8  67 . 5  6 9 . 0  6 9 . 1  5 5 .0  .50 . 4 89 .0 79 , 5  72 . 3  77 . 7  10') . 2  82 . 6  

:1.94.5 Feb. �01.1 . 5 5 .C 71 . 3  89 . 2  53 . 9  .45 . 2  24 . 9  57 .o 6 8 . 3  70 . 5  68 . 8  5 5T 5 0  .. 8 90 . 1  7 3 . 1  77 . 1  98 . 6_ 83 .1 
· .1946 Feb •. 1 102 . 2  56 . 1  74 . 5  90 . 6  5 4  •. 2 46 . 5  2 5 . 5  5 8  .. 4 70 . 3  74 . 0  72 . 6  56 . 5  51 . 3  91 . 8  81 . 8  74 . 2  79 .0  101 . 8  83 . 7  

· : \947 �an . f13G:3573.%.:.L_91 . 6� . 9  -48 .2 2 5  • .8 62 . 4  72 . 6  75 . 6  76 . 3  56 . 5  51 . 4  94 . 0  75 .2  80 . 5  103 . 1  8� 

NAMF:S OF :JWNF'RS : 1flell 113 , A .  S .  Higgins ; 207, Chas . B .  l,files ; 212, Alfred May; 217, Le sli e  L .  Nc,al ; 235 ,  Lewis A .  Smith ; 
237 , B •. A. Donc�lson ; 247 ,  R .  R .  Lindsey �  261 , D .  L .  McDonald ; 265 , Rieneaur Brothers ; 281 , Jerry Keith ; 288, Lee Hopson ; 

· 302, F . G .  Colli e r ;  311 , H .  H .  Bro adman ; 336 , Geo . H. Clingan; 340� Felix Urbans zyk ; 431, S .  J .  Barclay ; 486 , M .  1 .  Parker ; 
502 , Carl H .  S c hroeder-; 513,  A .  E .  Acton, 



i 

Water levels in re presentative wells in Floyd County, Texa s ,  ( see map , fig .  1) 
(Dep.th i n  fe et b elow ��uri ng point ) 

Dat e of I Well numbm-
measure !Il2 nL_J 14 32 57 111 12:s--1w 143 410 4 16 .',41 . 446 459 -- Ti3 510 525_�6n.;;...::- 3:;__ ___ _ 

191L
---+-

--
�o 47 .0 51 .4  41 --7 5 1 . 2  

·-----------�· 1934 Apr. 1 44 .3 46 . 4  
1936 Apr . -- 5R . 9  
1937 Apr . 

61 .1 ______ ___.5:;...!.7..:.,• 7"-- 4 9 .4  
5l:q-

}fay 5 9 . 7  91 . 2  60 . 9  54 . B  57 .4  61 .2  51 .1  41 .0 176 . 1  
D·'"'C . 5 9 . 9  61 . 5  61 .1  43 .4 46 .. 9 49 . 7  41. 2  40 .8  

1938 Mar .  - 0 .'3-------56 . 7  53 .0 60 . 6  52 . 4  63 . 1  43 .4 47 .8 49-:r;-�-----:'4�0-'-. 67---::-:17:::-:5::-.=7----
DP. c .  53 . 3  59 . 6  53 . 9  61 . 7  50 .1  63 .2  l.3 . 7  48 . 4  51.1 43 . 7  40 . 9  174.2  

1939 Har-. --i- - . --5::' . 9  5 8 .5 53 . g  61 .0 49 . 6  63 .0  63 . 7  43 . 7  l/� .3 50 .4  43 .1  4-=-0-'-:. 2=-·. -:1:;�7�6..:....4�---
Dec .  6� .6  61 . 3  62 . 3  55 . 3  64. 0  53 . 5  6 5 . 8  44 . 1  49 . 7  53 . 4  47 . 3  41 . 6  

�194....,......,0-Mar .- -62 . 8  90:2b? . 8  54 .9  60 .h 5 5 .3 63 .0 51. 5 6 5 .4 6h . 5  M..2 4q .6  52 .h  45 . 8  41 . 6  175�6 
Nov . 1- 91 . 5  63 .9 57 . 9  63 . 3  5S .O 67 . 1  55 .1 71 . 5  45 . 2  51 . 9  55 . 7  5 1 . 9  42 .4  176 �4  

1941 Mar .  
-

- gl . o  57.0 6J:2 57 .8 54 .0 69 . 1 6 5 . 6  45 . 1  5 1 . 6  54 . 6  50 . 7  42-:6. 1?6 . 3  
�..,..-N_ov. 91 .8 63 . 5  1Jl . 3  55 . 5  64 .2 66 .4 44 . 1  48 . 9 51 . 4  +:43;;....::·�0--"=3�9-=-,.90:----��---

-1942 :Jar-:-- -- 60 , 2  90 .4  55 . 2  60-.. 3-55 . 4  .. 63 .1  r;/) .9 65�o4 .2  48 . 5  50 . 7  41 . 9  38 . 5 175 o9  
_ _Q£t . __ _1_�1.0_2Q .9��-56 - !±____2.1 .• 6 57 . 4  64 . &  5 2  .o  67 . 7  48 &_5�:_5_43 • .!± _37_:.9._.112 .. ·-�-
191;.3 F:b .- �61 ..1 90 . 2  ?J .o 5 5 .4  6o_. 7 56 .1 63 .4 5� ·; 6 5 . 6  63 . 7 42 .� �s . 4  5o .. � 4� ,S �J.-:.�._:_11.?_!3 __ _ 

1944 F,c b .. I 6 3 . 8  o3 . 9  56 . 6  62 . 2  58' .4  64 . 9  5"- o .) 68 . 1  64 .7  42 . 4  )0 . 3  5L :S 4<+ ·") ) ( n )  
1945 Feb . 65 . 3  92 .o  6 5 .o 58 .1 64 . 1  6l.o 67 . 2 54 . 9  �71.2 ob .o 43 ._h �L9 5f.•:> �--::v;_-:.�� .:s..-�:)�J:c:_._�= -�--·-
L946 Feb . I 66 . 6  92 •. 7 67 . 5  60 . 3  67 .9 66 . 1  70 .-5 :� . 7 75 . 8 67 . h L.5 . 2  5 5 .7 :5�_?: -·-"�2-�Ll-:J,.). __________ _ 

1947 Jan .. 6?. 6  94 . 6  70 .6 6:h.2__n_!.4 74 . 5  7_7 .9  o _� . 7 84 . 1  68 .] 46 . 9  60 .9  6;; .U )4. 2  _ 4.) • .l 

NAMES OF JV/NF:RS : Well 14 ,  Herman R .  King; 32, Frank Whitfill ; 57,  T .  I. .. Wilhite ; 111, T .  L .  & D .  Company;. 120, Francis 
Cart hel ; 140 , Wayne Holt ; 143,  Plainview-Loekni':y Farms ; 410, Vl . C .  McGrede ; 416 ,  John Spe ar ;  441, Federal Lan d Ban k ;  
446, '.�r . J .  King ; 459, - Ja(!k s ,:>n ; 463 ,  T .  L .  & D .  C ')mpany ; 510 , 1,':J . R .. Grow; 525 , 0 .  W .  Fry ; 603 ,  Gladys Fox . 

�,-., 
Ul 



Date of 
me nt 

1934 A�--
1936 Apr . 

June 
1937 Apr . 

May 
Dr-; c .  

1938 Mar . 
Dec . 

1939 Mar . 
Dec .  

1940 Mar.  
Nov. 

1941 Mar .. 
Nov .. 

1942 l{ar.  

Water levE-ls in representative. wells in Hal e  County, Texas, ( see map, fig . 1) . 
( D8pth in feet bel�w me asuring point ) 

· 

202 210 223 � 2 59 307 
62. 5 23 . 7  �t+·l 61 •. 6 

67 •. 8 49 . 6  50.7  19 .. 4 
50. 8  

63 •. 6 5 5 .2 
65 . 3  
6 5 .2 64 . 5  51 .7 52 .1 17 . 8  63 .4 
66 .4 18 . 5  64 . 4  
66 . 1  64 .8 52 . 3  52 � �  18 . 6  6 3 . 9  
67 . 0  54 .6  5 3 . 6  19 .7 66 . 2  
66 . 7  6 5 .B  53 . 8  53 . �  19 . 9  65 .i 
68 . 6  5 7 . 1  55 . 9  21 . 7  68 .4  
68 . 0  67 . 0  55 .4  5 5 . 4  20 . 8  66 . �  
67 . 9  ' . I I I 

54 . 7  54 . 9  15 . 3  66 . 2 
� ' 

We:ll m1:11ber 
330 . 338 370 427 428 436 449 462 467- 552 567 828 834 923 93b 

43 .0 57 . 5  36 . 5  
-

5 8 . 4  
44 .6 45 -5 41.8 49 .0 52 . 5  52 . 8  57 . 8 bl . 3  52 .4 

40 .8.::;--_...........,_ __ --,-,-. 
47 . 7  54 . 4  59 . 0  42 . 1  59 . 9  52� 
50 . 6  49 .9 

43 . 2  

44 .5 

44 • .8 45 . 5  43 . 1  h8 . 3  h7 . 9  51 .. 3 39 .4  33 . 9  58 .. 6 52 . 1  55 .0 44 -7 
45 .4 45 . 5  42 . 9  47 .8 47 . 8  51 .1 57 . 8  39 .9  33 .3 58 .6 52 .2 77 . 2 55 .0 44 .4 

45 .2 4.6 . 0  43 .0  49 .P.  52 . 6  58 . 4  42 .2 34 .4  59 . 5  52 . 8  55 .5 46 .0  -
45 .9 42 . 9' 49 . 2  52 .2 58 . 3  41 .8 34 .2 59 .3 52 . 8  73 . 1  77 . 3  55 . 4  

47 . 2  47 .2 44. 0  51 . 3  52 .1 54 . 3  5 9 .4 44 .4 36 . 0  60 . 2  ::;3 .. 2 77.4 55 . 8  47 •. 8 
46 .o 47 . 2  44 . 0  50 .7 50 .6 59 .0 44 . 1  35 . 5  6o .o 5 3 . 6 73 . 7  77 . 5  5 5 . 9  47 . 3  
46 .7 48 . 7  45 . 3  53 ,.4 53 . 3  57 .3  61 . 9  48 .0 39 . 8  61 . 3  53 . 9  1 • :. 77 , 9  56 .7 50 .. 1 
46 . 7  48 . 6  45 . 3  52 . 5  52 . 5  56 .3 60 . 9  46 . 4  38 . 0  62 . 1  54 .1  74 • . 2  77 . 9  56 . 7  49 .. 0 
46 . 2  47 . 0  44 . 2  50 .1 5 3 .5 60 . 1  37 . 6  36 . 0  60 •. 0 53.0 77 . 2  54 . 5  46 .4 
46 .0  46 .4  43 . 6  49 . 0  48 .1  52 . 0  60 .1  37 . 834 . 5  59. 3  52 .5 73 . 0  76 .9 53 . 9  45 . 5  

Oct .___J_67 . 8 . 5 5 .2 5 5 .0 16 . 9  66 . 4  4� . 8  47 .1 49 .0 48 . 8  53 .0 60 .8 39 . 7  34 . 3  59.6  53 .1 · - _;:, 76 . 7  53 .8.  45 .. 9 
-19_4_3 ..,..-F-e b-'-. l 66.'96"6:85 3 . 9"54:;;-16::865."5-46 . 8  46 . 6  44 . 2  48 .6 48 . 4  52 . •  2 6o . O  39 . 0  3 3 . 7  5 9 . 2  5�72 .6 76 . 6  5 3 .2 44 .. 1 
1944 Feb.  I 68 . 2  68 . 3 5 5 .D 5 5 . 8-19 . 5  67.2  47 . 3  48 . 7  45 . 7  50 . 3  50 .2  53.8  60 . 7  42 .1 35 .7 5 9 .8 54. 0  72 .9 76 . 7  53 .0 45 . 4  
1.945 Feb . j 6 8 . 7 69 .1 56 . 1  56 . 9_2l .Q 67�)8 .9 50 . 1 47 . 2  53 .0 52 . 5  56 .6 61. 7  45 . 3  38 . 1 60 .6  5L� . 5  73 . 3  76 . 8  53 .7  46 .2  
1946 Feb . : 70 .0 71 .-3 58 . 0  59 . 3  22 . 9  69 . 3  50 ; 3  51 . 8  49.3 54 . 9  5h . 6  59.6  62 .7 48 . 1  39 . 2  63 .3 5 5 .4 76 ..4 78 

•. 8 54 . 7  48 .8 
1947 Jan . ! 72 .2 74 . 5  62��2 . 3-23 . 3  71 .. 6_-52 .2  5 2 . 8  52 . 7  _27.4 57 . 9  64 .0 64 . 6  52 .7 41 . 2  62 .. 8 56 . 5  79 .0 80 .4 55  .. 8 50 . 8  

NAMES OF OWNF.RS :  We ll :2C2 , T .  L .  & D Company ; 210 , Dr . �.fcKinley Howell;  223 , T .  L .  & D .  Company ; 238 Dr . �bKinley Howel l;  
259,  C.  S.  Ebeling ; 3�)7, "T.  L .. & D.  Company ; 3 30 ,  E . H .  Cox; 338 , Dr .. J .  H .  Stewart ; 370 , D .  A.  Reading ; 427, C .  M. Smith ; 
428, C .  M. Smith; 436 , I .  � .  Rankin ; 449, G .  A .  Benefield ; 462,  R .  F .  Keniston ;  467,. M. E .  c�urtney; 552 , H . S ,  Dunaway; 
567,. J .  B .  �,faxey ; 828, John Bowl ing; 834, M. E .. Ke sler;  923 , D .  C .  Bayley ; 936 ,. B .. E .  Porter .  

� (J) 



Wat e r  l e-ve ls in repr-esent ative wel ls in Hock l ey C ounty , Texas , ( s e e  ma p ,  fig .  1) 
_ (DeEth in re et b elow me asur ing point) 

Dat e  of r:\Jel l numb er 
me asur-ement 5 7 24 =2;;...:5;.;::._ _____ 2_9 _____ 126 434 587 
1937 June 93 .3 - --

�� M �  
Au&_ 

__ _ 
28 . 6  29 .• :3 28 . 9  

1938 Jan. 28 . 2  29 . 2  29 . 5 
Apr .  1 29 . 3  29 . 8  2 9 . 4  134 •. 7 
Oct . ___j___ 27 . 0  29 .0 29 . 3  2 7 . 9  

1939 Mar. � . .  -. 2 7 . 2  29 . 1  30 �0 2 '3 . 2  93 .1 
Oct . 87 .8 29 . 1  29 .6 27 . 7  

194o Mi:r . -�87 .e; ·· 21 .. 1 29 . 3  2 s  • .3 
De c .  .. 2q , 4  30 .. 4 31 . 6  2 9 .0 93 .4 

1941 :Mar:- --....-
2 8 . 5  30 . 6  32 .& 2 9 .0 

July 2 3 . 2  
Nov .  90 . 4  27 . 4  27 . 3  23 •. 4 91 . 6  

1942 Mar. 
--------

22 .5 27 .1 27 . 7  2 3 . 6  ro 
July 26 . 9  2 3 . 9  91 ..3 '1 -�------ - ------ ·- . 

1943 Feb . 90 . 5  18 . 3  24 . 6  2 5 . 7  21 . 5  ' 
1944 Fe�-=--

--
�7 •. z;--

-
_85-:t� 20 . 7  24 . 6  2 5 .6 22 . 8  132 . 1  91 .3  

194 5 Ma r. 87 . 5  8 5 . �� 22 .7  26 . 3  28 .Q 24 .1 1 32 . 1  91 .0 
1946 Fes::----====-·· 

�7 .4 84 . ;l 24 .. 4 32 .2 24..8  131 . 7  
1947 Jan . 87 . 2  84 . 3  22 . 7  3 4  .. 7 2 1  .. 8 132 .0 93 . 0  ---- - -· --

NAMES OF Qi.IVNERS : Well 5 ,  Santa Fe Railr oad C )mpanyJ 7 ,  -- Pi card ; 24 , Roy Hughe n ;  2 5 ,  Texas Highway Depa rtment ; 
29 , A .  L •. Lindsey ; 126 , W ..- M .  Alexan de r ;  434, C .  E .. Flowers ; 587 ,  Texas Land and Mortgage . 



DatP of 
measur ement 
19 34 Nov. 
19 36 r,Iay 

Nov .  
1937 Mar. 

May 
Nov . 

19.38 Mar .  
Dec . 

1939 Mar. 
De c . 

1940 Mar. 
Nov •. 

1941 Ma r. 
Nov. 

1942 Mar .  
Nov. 

1943 Feb . 
1944 Feb . 
1945 FPb •. 

19!+6 Feb . 
1947 Jan. 

-i� 

� 

iVat·- r lev<=>ls ln represent ative wells in Lamb County, Texas ,  ( s8e map, fi g .  l) 
(Dep th in fPet be 1 ow me-,asurim; E')int2 

!. ! We ll numbe r 
l 3a 13 16 30 I 

r 8 Q 22 .2 -K-· ·  37 . 6  . 34 . 2 21 .. ;. 24 . 0  1 30 .7  l9 .S 24 . 5  

f 23 .. 7 

1 29 . 8  18 .7 36 .. G 23 .1 

I 
30 . 4  19 .7 

f 2 9 . 9  19 . 5  23 .3 

I 30 .8 20 . 2  3 6 . 5 23 . 6  -
36 .. 3 20 .1 2 3 . 7  

' 32 . 6 21.1 37 . 5  24. 0 -

-+31 . 3 2 1 . �. 37 .0 24 .0 
2 5 �4 ' 11 .0 32 .D 17 . 0 
23 . 7 11 . 1  30 . 7 17 . 4  

I 22 .9 11 . 7  · 29 .9 17 . 2  -
l7 .7 : 22 . 7 12 . 1  2 9 . 5  

24 . 5 16 .2 30 . 9  20 .0 
i 2 5 . 5 16 .9 32 �0 20 . 7  _j 27.2 -

18 .. 5 3 3 .0 22 . 0  
_ _  __l 30 . 0  35 . 5  21 . 8  

60 76 2b-_3 _ _ _ 

70 • .  6 80�3 79 . 8 

79. 5 7� .-s-

70 . 9 79 .. 7 . 78 .7 

-------
72 . 9 
72 .0 79 .2 
71 . 0 
70 . 3  75 . 7  
68 . 8  74 - 9  
r)s ·'3--?r4 " Ill t' .  

69. 5 73 . 8 
6G . 6 
71. 4  72 . 9 
71 . 9  

78. 7 
78. 7  
77 .. 4 
76 . 4  

76 . 3  
76 . 3  
76 . 3  
76 .6 
7 5 . 6  

322 

41 . 9  
41 . 9 
4l .B 

41 . 9 

42. 1 
42 . 1 
38 . 5 
3'7 .8 

36 .8  
36 . 4  
37 . 8 
40 . 9  

34la . 
42 .8 

43 . 4  
----

44 -4 

41 .2 

4D . 2  
39 .7  
40 .5 
4 3 . 6  
44 . 9 

NC.�S OF '1'\:IIJV RS : Wel l 3a , J .  0 .  Crawford ; 13 ,. John Fryie ; 16 , E .  K .  Warren; 30 , J .  �J. y.,ung ;: 60, S .  P • •  Davis ;  76, · s .  E. 
GladdPn ;  243 ,. Le s Barker ; 322, Yellowhouse Larrl Company; 34la, Yellowhouse Land Company. 

� 
!\:) CD 



WP.ter 1eYels in re'pl'esentative wells in Lubbock County, Texas ' ( see  map,. fig . 1) 
/ " ( 1 . . ) 

Date of  I 
measure ment ! 7 4a 
1936 De� 
1937 Feb. 

· Mar.  
Apr. 
Dec .  

19 38 Jan. 
JunA JJ .l 
Dee . .35. 4  

1939 Jan . 35 . 2 
Mar.  1 35 . 4  
Dec .  r 35 .  5 

1940 Feb . I Mar.  35 . 6  
Nov. 136 .__3 

1941 Janj36 .l 
Mar.  36 . 5  

--� · - -
D.c·c 

1942 Ma� .5  

1943 J �1'1: . 

81 107 
44 .-5 

51 . 3 
44 . 3  
44 .2 50 . 7  

44 .3  
5 'J • .8 

45 . 5 
47 . 4 

46 . 9 50 . 1  
48 . 1  
46 . 7 
47 . 2  5 0  •. 6 
41 . 8  

46 . 4  
42� 

Feb . }29 .. 7 42 .0 44 .-3 --
1944 Feb . ]2 .2 4 3 . �  45 .0 
1945 Feb . 32 .6 42 . 5  46 .1 
1946 Feb. 13

.3 .5 44 .0 47 . 1 
1947 Ja!!.! !34 .o 4lf .l 

-L-'·, De pth il'.l J'eet l;:>e ow measur1.ng pc1nt . 
- -. ---.. ---;- - - - · - -- - -· -·-

121 

75 . 0 

75 . 1  

75 .4  
76 . 8  

76 . 9  

77 . 5  
79 . 0  

----- Well \...riumbcr 
123 _128 138 139 
63 . 8  4:2 .. 9 

45 . 7 28 . 2  
63 .J±_ 41. 9 41 . 4  26 . 8  

2b.9  
41 . 5  

64 .• 2 41 . 5  41. .0 
26 . '3  

41 . 0  26 .. 9 
65�--l_!t2 .�1.2 2 5 :. 4 

41 . 3 25 . 9 
66 . 5 45 .0 41 .. 6 27 .1 
67 �5  '4�3 . 9 ---
66 ... 1 4'7 . 3  41 .. 8 27 . 2  

156 
40 .. 5 

40 .2 

!:±_0.0 

41 .2 

41 .4 
43 .. 4 ·  
42 .. 3 
42 . 3  

7 5 . 663. 6 1;{)-.1  37 -7 23 . 8 .38 . 2  
74 . •  3 39 .. 0 36 .0 22 .4 38 . 4 

73 . 9  62 .5 313 .4 35 .-9 22 .4 37 .. 8 
74 . 4  6_3 .1 38 . 7 23 .3 41 . 2 
74 . 7  6 3  .. 6 40 . 1  37 .-5 24 . §____Al. 2 

6 5 ."24:2 . 5  39 .8 26 .4 45 . 6 
78 . 4  6 9  .. - 8  46 . 1  33 .4 26 . 5  51 . 3  

185 188 

61..8 78 .2 

61.7 
61 . 9  79 . 1  
61 . 8  
61 .8 78 �1 
61 .8 78 .5 
62 . 5  79 . 4 

7'7 .9 
62 . 5 

79 .4 
78 . 6  
78.5 

77 .0 

61.8 76 .2 
62 .4 75 . 3 
63 . 8  78--7 

77 .0 

222 223 228 301 339 

53 . 7  47 .2 70. 9  5 8 . 5  

62 .2 
70 . 6  

5_3 .2 1+7 . 8  70 . 6  

47 . 8 57 .4 62 . 3 
53 .1 47 . 8 70 . 4 57 . 3  
5 '3 .o 47 . 8  70 .3 57 . 6  

63 .0 
53 .0 47 . 9  70 . 3  

47 . 8  70 . 4 58 . 3 64 . 3 
47 . 8  70 .. 4 64 .0 

5 3 .1 47 . 8 70 . 4 58 . 1  64 . 0 

5'J-. 6 43 . 3  68 .0 - 61 .6 
60 . 7 

48 . 6  43.0 67 . 7 
. 51 . 0  60 . 4  

67:6 5o .4 .60 .o  47 . 5  43 .0 
48 .. 1 43 .1 6? . 8 50 . 9  60 . 0  
4� . 6  42 . 8  52 . 6  6 2  .. 0 
52 . 1  42 .. 6 54 . 4  64 . 2  

369 395 403 
81 . 6  

81 . 5 45 . 0  40 . _3  
44 .9 40 .. 1 

8 1 .1 

45 .0 3q . 7 
41. 2  
41.1 

47 . 2  
81. 7  51 . 4  43. 1 

49 .0 ·- 42 .8 
48 .. 8 42 . 7  

36-y-7 5 r:3 42 .9  34 .5 ----
43 .1 33 �  

7 5  .o . 

76 .7 41 . .  4 .3£f.6 
76 . 5  46 . 2  35 . 5  
77 . S  38 .1 
80 .6 41 .1 

NAMES OF OH!NF.RS :- Well 74a ,. J .  S .  George ; 81, J .  E .  Vickers ; 107, B .  G .. Lokey; 121 , - Brown ; 123 , R .  C .  Robbs ;- 128 , .. 
Rufus Rush ; 13'3, Edith Collie;  139 , D .  L.  Watkins;  156 , J .  M.  Ph111 ips ; 185 ,  W. H.  Hassey;: 1� , State of  Texas Experiment . 
Station No . 8 ;  222 ,- R .. T .  Groves ; 223 ,  1N. C-.. Grimes ;  228, G .  H .  Hutchings ; 301, S . D.  Stew:art ; 339, J .  E .  Hins )n ; 36 9, 
J .  P .  Clark ; 39 5 ,  H .  1�!. St ;:mton ; 403, J .  E .  Smiley. 

1:1 <J. 
I 



Water levels in repre sentat ive WPlls in Swi sh8r Count;y:, Texas , ( see map ,  fi g .  1) 

I Dat P of 
measur e<re nt. =f 2 
1934 Apr .  
1936 Apr .  

June � 
1937 Apr .  

May 
De c .  

1938 Mar-. - 78 .• 5 
De c .  78 . 6  

1939 Mar .  78 . 3  
Dec . 78 . 4  

1940 Mar .  78 . 4  
Nov .  78 . 6 

._941 Mar. 78:6 
Nov .  i 7� . 5  

1942 Mar. 78 . 5 
Oct . j 78 . 3  

l943 Fob. � 
1944 Feb .  78 . 3  
1945 Feb . T3. 3  
1946F�-· I 7 8 . 2  
1947 J� I 78 o 5  

16 3 8  

6 1 .5 5 5 . 3  
61 . 5 
6 1 . 9  5 5 . 4 
61 .8 
61 . 7 56 . 0 
62 .0 
62 .1 56 . 3 
62 . 8  
62 . 4  
61 . 2  
6 1 . 3  

.....-

61. 7 5 5 .4  
6 1 .0 55 . 3 
61.1 54 . 3  
61 . 3 5 5  .. 0 
62 . 5- 56 .. 7 
6 3 . 4 -

. ( Depth in feet bel>w me��Suring point ) 

WP ll number 
1�258- 301 -302 323 3 54 359 370 380 

-

74 . 8 67 . 7  
51 .1  54 . 5 

6 1 . 6  
·-- 72 . 7  

�1 . • 4.· 
5 1.. 7  63 .. 2 6 1.9 54 . 6 

1'5 .6 31 . 9  6 9 �1 7 5 . 7  54 .1 
52 . 1  32 .4 64 .4  62 .2 .76 . 7  73 . 5 5t+ . 5 
52 .5 32 . 7  65 . 3 62 . 3 77 . 0  73 .-3 
52 . 5  32 .4 . 68 . 7  6 5 . 3  62 . 4  77 . 1  73 .4 54 . 8  

32 . 9  6 9 . 4  62 .6 77 - 7  74 .2 55 .1 
5 3 . 8  
5 5 .1 
54 .8 
54 .6 

75 . 6  54 .7 
55 . 6 

76 . 3  - . 57 .0 
1'7 .. 6 5 8 . 9  
f:9 .2 -� 6 1.&__ 

-

3 3 .0 . 69 . 1  -66 . 7-�2 . 7  77.374.r-55 .2 
33 .4 70 .8 63 . 0  75 . 2 55 - 7 
3 3 . 5 6 9. 7  68 . 0 63 •. 2 78 .2 7 ')  •. 3 5 5 . 7  
30 .0 68 . 1  68 . 3  62 .8 77 . 9  76 . 0  
30 . 4 62 . 6  77 .7 75 . 8  
31 . 0  68 . 3  67 .8 78 . 7 77 . 2  
31 .1 68 .2 67 . 5 63 . 3  78 .0 76 . 5  
32 .3 6 � . 8 68 . 2  64 . 1  78 . 7  78 . 6 
33 .1 6 9 . 2 69 . o  64 . 2  . 79 .5 81 . 0  56 . 4  

70 . 0  70 .2 6 5 .1 81 . 5  82 . 5 
6·3 . 7 6? . 0  84 . 1  86 . 0  

' 

383 421 
72 . 2  
74 . 6  

60 . 0  
77 . 7  
73 . 9  
74 . 2  
73 .-8 
73 . 3  61 . 9 
75 .3 
74 . 2  
76 . 8  
75 . 2 62 . 9  
75 . 2 
75 . 0  
75 . 7  60 . 9  
74 - 7  60 . 2  
76 . 4  6 1 . 7  
77 . 8  62 .1 
80 . 4  64 . 7  
8J .J 65 .-4 

NA1�S oy O'N�Jl'RS :  Wel l 2,  I .  I rlbe ck; 16 , C .  H .  Brant ; 38 ,. J .  B .  Johnso n ;- 108, D .  D .  Aug spurger ;  258,. B .  A .  Dubbert ; 
301,. i'J. T .  Ad ams ; 302 , J .  D .  Vaughn ; 323 ,  J .  L .  Gue st ; 354, V .  A .  Beck ; 359, Unknown ; 370 , T .  L .  & D .  Company; 
3 80 ,  Joe Bontke ; 383 ,  T .  L .  & D .  C •mpany ;  421 , A .  U .  P e rryman . 

C.N 
0 
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AD:JENDUM 

January 3 1 ,  1 947 

Du r ing January 1947 , s in c e  the forego ing progre s s  rep ort �es wr i tte n , 
measurement� of wat er l evel s were mad e in 163 repre s ent a t ive ob s erva t i on we lls 
in a nd around t he princi pa l areas o f  wel l i rriga t i on of the S o uth F •.a ins , and 
tentat ive e s t im,:; tes were mad e of t h e  nnmb er of new i rriga t i on wel l s  put into 
opera t i on and the t o tal a cre age irrigat ed during 1 94 6 . 

In a c c ordance with t he usual program ,  s ome of the mea�u rement s of water 
l eve l s  were made in dome st i c  and stock wel l s  t hat had b een s hut down for a fe·,N 
hours , som·� were made in irr iga t ion w e l l s  that had b e en i d l e  for 4 months or 
more , a nd c ome w ere made in w el l s t h a t  had b e en unused for s ever�l years . S ome 
of the w el ls that were mea s u red a re in the heav ily pumped d is t r i c ts and o t hers 
are in areas o f  l i� t  pump ing . Some a re in local i t i e s  of ex ceut i onal ly h eavy 
recha rge near i ntermi t t 0n t pond s , streJ�m chann •}ls . sand h i l l s , or in areas of 
very s a ndy s o i l s . St i l l  oth'3 rs ar-:: in l o ca l it ie s  mor�} o r  l·:J s s  remo t e  from pump
in-g or from kncwn a rea s o :f'  important re cha rge . 

Of the 163 w ells measure d , 146 shewed d 0 c l ine s . 
ave'rag8 d ..c; c l inPs a r·?. rs iv '· n  b 0l ow b y  c o unt b s , with out 

of t he w el ls as re ,csards intens i t y  of pumping , lack of 
a ff 0 c t ing r9 charge . 

Th"" max imum , minimum , and 
r"':f'::ren c"' to t he l o c at i on 
p ump ing , or cond i t i ons 

Decl ine of water leve l s  in ob s e rva t i on W •::l ls , by c ount ie :; ,  
f�om FPb ruary 1 946 to lanua ry 1 94 7  

County 

B a i ley 
Cas t ro 
Crosb y 
Deaf Smi th 
Fl oyd 
Hale 
Hockley 
Lernb 
Lubb ock 
Sw ishe r 

Numb :J r o f  

w �� l l s  

10 
7 
4 

2 2  
2 0  
4 6  

3 
4 

18 
12 

Iviin imum 
d e c l ine 

I 

0 . 7  
0 . 5  
Q . 7  
0 . 1  
1 . 0  
"1 . 2 
0 . 3  
Q . 5  
o . 1  
6 . 0  

Max imum · · A1.r �.:; rage 
d 9 c l in9 d e c l ine 

4 . 8  1 . 9  
4 . 7 2 . 1  
3 . 3  1 . 9  
4 . 8  1 . 3  
8 . 4  4 . 2 ' 
t± - 6  2 . 2 ' 
2 . 5  1 - 1  
2 . 8  1 . 3  
3 . 5  2 . 1 / 
3 . 5 2 . 1 

7 ' 

Fifteen o f  the ob s � rvat i on vwl l s  showed ris <> s  ran ,;�;ing from a f ra c t i on of a 
f oot to 3 fee t ,  a nd t hey a rs l o c a ted as f o l l cws : 3 in Ca stro Count y ,  1 in Hal e 
C ounty , 3 in Hockley County , 2 in Lamb County , 4 in Lubb o ck C ounty , and 2 in 
Sw isher County ,  

Alth ough deta i l ed i nV':mt ori'3s o f  tlHl i rr i ga t i on w e l l s  c omplet ed a nd the 
a c re s  irr i ga t ed d ur ing 1946 h:w e n ot b e0n made ,  i t  i s  t .:mtat ive ly e s t ima t ed that 
ab out 1 , 20 0  new wells w er"' ins ta lled a nd used d ur in!S a part of t he irr i .>;.l'l t i on 
s eas on o f  1 94 6 ,  inakin97 a t ot a l  of a b out 5 , 500 w e lls , and that at least 6 50 , 000 
a cr·3s of l a nd was under i rri ga t i on .  Ra infa ll on mos t c f  t he irri ga ted r P�;si on 
d ur ing th<? f i r s t  8 mont hs o f  1 946 wa s exC8ptL . na l ly 1 i$ t ,  and p umpeR;e durin� 
thCJ Y'c�ar rea ched an a l 1-t imB h igh . 
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· .. .-.··. BOUNDARIES OF PRINCIPAL AREAS 
OF WELL IRRIGATION 

(2.5) �6C���E 
�
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6
WATER LEVEL FROM FEB. 1938. 

{./_0) RISE OF WATER LEVEL FROM FEB. 1938 
TO FEB. 1946 

V DECL I N E  OF WATER LEVEL FROM 1925 
TO 1946 (LUBBOCK CITY WELL) 

REPRESENTATIVE OBSERVATION WELLS I N  
IRRIGATED AREAS OF TEXAS HIGH PLAINS 

ro 5 0 10 20 
SCALE OF MILES 
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FIGURE 2 
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