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!WpoH ud Scope 

!be clevelopaent of sroUDd. vater tor 1rr1p.tion trc. the Carrizo aand 

aouth and aouthveat of San Antonio, Tex., baa inc~aed rapidly durins the 

paat tev yeara. Decliniq JNIII)iDS vater level• in irription ve11s1 caused 

by increased vithdravals, bave cauaed conaiderable concern amons the reai-

denta of the area. In responae, the Buecea River Conservation and Reclama-

Vater Bnpneera and the United State• Oeol()8ical Survey to detel'lline the 

extent of development and the rate of Vithdraval that baa caused the decline. 

All vella that 41acbargecl JLOre tbaD 150 pl lona per minute tor extended 

periods. ot time in 1955 traa eitber tbe C&rrizo aand or aanda of the Wilcox 

srovp were atwUecl and are ahovn on plate 1. Batillatea vere made 'ot the 

to·tal v1 tbclravala by coUDty ud are 11 ven 1D table 2. Similar eatimates of 

vi tbclravala 1D aaae ot the coUDtiea tor tbe irription years 1929-30, 1938-39, 

19ltle-45, and 1~7-laS are preaentecl tor c-.pa.riaon 1n table 3. Althoup tbe 

C&rrizo aand ia tbe principal aource of sroUDd. •ter pu~~Ped in tbe area, 

eat:laatea of Yithdravala of •ter trca the Wilcox vere included in thia inven-



tory because (1) the toration appears to be hydraulically connected to 

the Carrizo II&DCl, (2) the quality ot water pnerall:r ia 8004 in the outcrop 

area ot tbe Wilcox, and (3) appreciable Vithdl'aw.la are beins .ade trca the 

Wilcox tor irription in a tev areaa. 

!rile inveatiption covered an area ot about 71 500 square ailea and in• 

cluclecl all or parts ot the following counties: m..it, Zavala, Maverick, 

P.,.io, Ataacoaa, Medina, Bexar, Live Oat, Mdlull.en, IA Salle, and Webb 

(tis. 1). 

Previous Inveatiptiona 

Inveatiptiona ot the p-ound-water resources ot the Winter Garden 

cUatrict (Dillmit and Zavala Counties and part ot Maverick Count:r) bepn 1D 

1929. Recorda and conclusions trc. tbeae inveatiptions vere reported b:y 

White and Meinzer (1931), White and Livingston (194o), and Outlaw and others 

(1952). Lonaclale (1935) reported on the developaent ot vater troll the Carrizo 

aan4 in Ataacoaa and Prio Counties tor 1930. A later report b:y Sunclatrca and 

Pollett (1945) discussed clevela}Bent in Atasco• Count:r tbroush 1945. Ground­

vater developllent in lleclina Count:r vas cUscuaaed by Sa:yre (1936) and Bolt 

(1956). Lonsdale and Dt.:r (1937) stated that in 1932 the Carrizo bad. not been 

uaecl as a source ot irrigation vater in Webb Count:r. ac.e pneral· statements 

were -.de b:y Deuasen and Dole (1915) reprdins the development ot ground vater 

trca their Myrick tor-.tion (includes the Carrizo sand) in IA Salle and 

lfdlnllen Counties • . Well recorda tor Live Oak Count:r (White, 194<>) show no 

irription vella in the Carrizo prior to 19110. 
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FIGURE I.- Map of Texas showing location of area of investigation. 
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Method ot Investi&ation 

Recorda ot power con•umed tor pumptna vater vere obtained trc.a the 

electric-paver ca.pante• and natural-sa• d1Btr1butor• servina the area. 

••tU.te• ot irripted acreqe wre obtainecl trca tield ottices ot &OVern­

Mnt and local agencies and trc. individual well owners. The location• ot 

vella were determined by Geolosical Survey personnel troll -ps and tield 

inQection. Records ot puarpina equ1J118nt were turni•hed by the puap dis­

tributors •~rv1D8 the area and by the wll owner•. 

"-'» efficiencies, PlDIPiDS rate•, and rate• ot power conBU~~Ption were 

detenlined by tests conducted at wlls. Te•t• were .ac1e only at the well• 

that wre readily suited tor te•tiDS; a• a re•ult, well• selected tor test­

iDS tollovecl no statistical or pographic pattern. 

Acmovleclpents and Personnel 

•cellent cooperation vas received trc. 1D41viduals, agencies, and 

eci!IP"n1e• 1n the area ot the report. Allons those contributina intonation 

were Jay Myer• and Alvin Morris, representatives ot the Bueces RiTer CoDHr­

ntion and Recl.aation District; Precl Repper and n\DIIerous others ot the 

Central 'Power and Light Co.; Prank Vill1&1U, as•istant J~&D&Pr ot the Medina 

nectric Co-Operative, Inc.; .llr. Burel and others ot the Rio Grande Electric 

Co-operatiTe, Inc.; per•onnel ot the Tuaa O.a UtUities Corp.; several 

butane and diesel-tuel distributors serving the area; representatives ot 

pu.;p-dtstributina ccapanies, well driller•, Soil Conservation districts, local 

1Dduatr1e•, and nriou• apncie• ot the u. 8. Department ot Agriculture. Many 

tal'Mrs vho allovecl teats to be .ade at their vella deserve an expression ot 



thanks, as do nUIIerous other inclivicluala vho pve -terial aaaiatance clurins 

tbe inveatiption. Participatins in the inveatiption were G. 11. Shafer ot 

the 'l'exaa Boarcl ot Vater JDc1neera ancl 0. C. Dale, Sersio Garza, ancl .R. E. 

Oab178ch ot the Geolosical 8une:y. 

UCXlRAPJII .AID OBOLOGY 

Tbe ar• inveatigatecl ia in the Gulf Coaatal Plain, which ia a aootbly 

UD4ulatins to sentl;y rollins plain exteD4ins aoutbeaat trca tbe Jklvarcla Plateau 

to the Gult ot Mexico. Pairq larp area• Yith nearl7 flat aurtacea icleall;y 

auitecl to irrip.tion f'ara1D8 are acatterecl tbrouchout the Coaatal Plain area. 

!be principal atreau have tloocl plaina in broad, ahallov valle:ya. 8lapea 

riae aootbq ancl sently away trc. tile valle:ya to tbit u;planc18. 'l'be area 

ot the report ia Yitbin tbe luecea .Riftr baain, and the principal atreaa-·the · 

luecea, Prio, ancl Ataacoaa .River-have their confluence near~ .Rivera in 

Live Oak County. The altitude of the lancl aurtace r&DS•• trc. about 100 ·teet 

in Live Oak County to 964 teet in Zaftla Count:y. !he :.ean annual precipitation 

raqea trca about 20 inchea in the veatern part ot the area to about 30 iuchea 

in the north•ateru part. 111sh to .aderate te.;peraturea anc1 intrequent troata 

..U the area vell aui tecl to the proclw:tion ot Yinter truck crops. The 

eco~ ·ot the area ia baaecl larpl;y on irription tarmins· 

Tbe Carrizo aancl ia the principal vater•bearins tomatiou. It ia uncler• 

laiD b:y the Wilcox sroup and overlaiD b:y tbe lloUDt lelwn tol'JI&tion, both ot 

vh1ch contain leaa . pemeable a&D4a that pneral.l;y :yield 1110re hishlY Jlineral1zecl 

water. In ac.e areaa, boftftr 1 tbe water 1D the Wilcox aD4 JloUDt Seban ia 

UH4 tor irription. .Relativeq D;pe~ble becla ot clay separate the vater• 

bear1Dc aaDda of the JloUDt Selaan tomation &114 the C&rrizo aancl, but tbe 



ean4a of the Carrizo and the Wilcox are believecl to be hydraulically con­

necte4 to ec.e extent. The Leona to~Wation of Pleistocene ase crops out 

alODS the stream valleys of the Leona aDd. •uecee Rivera. It ia the only 

otber tomation in the area that yielda sufficient water tor irrigation; how­

ever, it is llaited to a ..U. part of nortbern fAvala County. All the forma-

tiona are recbaraed at their outcrops by precipitation. 

!he eurtace contact between the Wilcox pooup and the Carrizo sand ia 

shown on plate 1. All the vater-beariq tomatione in the area except the 

teona are ot Boc:ene ap &Del dip toward tbe cout at a rate exceecliq the aJ.o.pe 

ot the land surface. Iouth ad eut of tblir outcrops, the to~tione lie at 

1Dc:reuinl17 sr-ter clepthe below the lan4 surface. Vater of sui table qual! ty 

ancl a4equate quantit7 tor irription is fOUD4 in the Carrizo at clepthe con­

siderably areater than 1,500 feet. luitable vater in sufficient quantities 

tor irription is rarely found in the other forwationa at depths below 300 

feet. 

Orcnmcl vater trca tbe Carrizo 8&Dd baa been exteneivel.T developed tor 

irription 1n the area ot this inTeetiption. The first recorded attempt 

at irription in the ar.., hoVever, •• Vith IIUZ'face vater near Batesville 

in 1876. Tbe first flov1118 well wu caapleted in 1884 at Carrizo SpriDSa, 

an4 the vater vas uaec1 to irripte about ~ acres of land. Irription in• 
• 

cnaeed alovly until about 1910 vben surface reservoirs wre built on the 

•uecee River &Del the nevq built railroacl to Ceyetal City increased the •rket 

potential. At this tme aurf'ace supplies were tbe princiJI&]. source of vater 

fbr irrip.tion 1n the area. · lucceeetul crops aDd. hip profits led to tbe 

t 



rapiel cJevelopaent ot sroUD4 water to 1uppl.aent 1urtace-vater 1upplie1 and. 

to Hrve areal vhere 1urtace water va1 not available. In a441tion to vella 

in the Carrizo aancl, irription vell1 were clrillecl in tbe Leona tomation 

near lA Pryor anel BateiVille an4 1D tbe I&Dcll ot the llount &elan neu Pearsall 

anel eailt ot Pleaaanton. Tbe1e 10urcea ot water proveel inadequate, anel cleeper 

vell1 vere drilled. to the C&rrizo to obtain larpr anel .,re clependable supplies. 

Irription developecl .,.t rapidly 1D Zaftla, D1.u t, ancl Ia lalle 

Countie1, ancl by 1920 tbe Carrizo aancl Val tbe principal aource ot water. 

DeYeloplent continuecl in m-1. t an4 Zaftla Countiea atter 1920, but it 

Tirtually ceaaecl in lA Salle County becauae ot poor quality ot water an4 the 

b1lh coat ot clril.lJ.Dc deep vella. Tile .- tactora haTe re1trictecl cJevelop­

•nt in Webb, McMullen, and. Live Oak Countie1. The Carrizo l&lld ancl I&Dda ot 

i~ Wilcox age have not been exteuivel)' clevelopecl in Maverick, lle41na, ancl 

Bexar Counties becaUH onl7 a ...U ~)art ot the area i• \mderlain by the aancll, 

7ielcll traa vella ave been _,, , aDcl the area haviDa 10il1 lui table tor 1r• 

ription taraiq il relatively ..U. 

Acraae• irriptecl by aurtace and. sroUDcl water tor ~c.e ot the counties 

includecl in tbe report are 1hoVD 1D table 1 tor HTeral periocll traa 1929 to 

19~. Table 1 cannot be c~ exactly With tables 2 &Del 31 vbich are 

buecl on irription cmly trca tbe Carrizo laDCl anel lan4l ot tbe VUcox sroup. 

Oaq a ...U percentase ot the acnqe lbovD 1D table 11 howner, vu ir• 
. 
riptecl trca 10urce1 ot •ter otber than the Carriso laDCl. Zavala County 1ecl 

ill d8ftlopaent ot 11ft irriptiOD UDtU 1949. 1'be sre&telt increue ill 4eve1op­

.at 1D Ds-it Coat;y vaa trca 1944 to 1949. Duriaa tbe period. 1911-9-~ the 

acnqe 1rriptecl 4ecliDecliD Zaftla azul ~t Countie1 and 1Dcreue4 in 

7 



Ataacoaa, l'rio, and Live Ol.k Counties. Dne~nt in the latter tvo 

countiea -. exceptioDally rapid. The present inventoey r4 acreage tor land 

irriptecl with water trCII the Carrizo aan4 (table 2) •uue•t• that w.-1t 

ancl kw.la Countiea have bad little or no &d41tioaal cleveloP~~~nt and. that 

irrip.tecl acreap duriq 1955 vaa nearly doubled in Ataacoaa and. Prio Countie• 

Year 

lf29 

19~ 

1939 

1~ 

1949 

1~ 

Table 1 ... Irrip.tecl acreage in kvala, Dt.tt, Ataacoaa, Prio, 
Ia 8al.le1 and Live Oak Countiea, Tex. (reported. by 
U. 8. Department ot C~rce, Acriculture Cenaua) !/ 

kvala DbDit Ataacoaa Prio Ia Sal.le Live Oak 

13,1.26 13,694 l,!J52 1,101 2,419 ... 
19,616 10,056 3,01eo 755 3,216 -
23,~ l!J,305 2,321 761 3,094 -
32,367 13,~5 2,943 91.6 5,217 -
116,287 21,898 4,106 2,323 1,812 90 

45,763 1.8,~ 6,667 9,415 4,42o 2,986 

!I Piaure• include acreage irrip.tecl vi th aurtace vater and ground vater 
trCII the Carrizo aand., Wilcox sroup I and Mount Selaan and Leona to~ 
tiaaa. Bo cenaua tisurea available tor llcllullen County. 

DVIIfCI'tY al VHBIIWWB 

Tbe present clevel~nt ot vater tor 1rrip.tion tl"CIIl the Carrizo aand 

and. sands ot the Wilcox sroup in the area of thia study ia greatest in Diait, 

kftla, Prio 1 and Atucoaa Countiea. !able 2 indicates tbat about 94 percent 

ot the total vi tb4raal. in 1955 tor the 10 countiea aurveyed •• trca wlla 

1D theae 4 counties. !be total Vitbd.raval vu abOut 145,000 acre-teet or . 

129 a1ll1on pllona a day, ot Vbich about DiD ... tentha vaa uaecl tor irrip.. 

tion. 

I 



ID pneral1 data on the qU&Dtit)' ot water Vithdravn tor IIWlicipU. and 

iDCluatrial vella were obta1Decl troll cit)' or COIII*DY recorcla. .._ dit­

tvent •thoda wre uaecl in calculatiq tbe Vithdravala ot sroUDd. water 

trca irription or otber vella wbe:re exiatiq recorda ot Vithdravala vere 

not available. D1acbarp tor one srou;p •• calculated traa annual power 

con8\1Qtion and tield ratiqa ot pu~~piq equi~t; tor a aeconcl srou;p 

trca power conalJII'tion and eatU.te4 ratinp; u4 tor the third sroup on 

the buia ot averap uae ptr unit ot irriptecl area. !be qU&Dtity ot water 

p-.pe4 ptr W11 t ot paver couu.d •• 4etel'ld.De4 tor about 70 wlla b7 

tiel4 te1ta. !he averap anrall etticienc)' vas c!etendnecl tor »UIIPiDS 

»lanta on 20 of the teated wlla 1 and tbe aftrap ratio ot J»\lll)iDS lltt to 

J»u.p aettiq &lao vu calculated. Uaiq these averapa and tbe re»orte4 

»-.~» aett1DS1 the quantit)' ot w.ter »~ ptr Wlit ot p:nrer consumed vas 

eatiatecl tor ..ch nonratecl nll »UIIIt operated b7 electricity. U•:lJla 

fiprea ot electric-})OIIer con8111111)tion obtained trca the PJVer ccw;paniea 1 

tbe MUure4 and eatiate4 })OVer ntiqa were used to calculate the annual 

Witbdravala. The ntio ot w1th4ravala to 1rr1p.tecl acreae-e vas calculated 

:rraa ~lacte4 data tor about ltoo electricall)' J)OVVeCl »UIIP•· The averap 

ratio ot vithdl'avala to acreqe irrip.tecl tor each count)' and the acreap 

ttaure• wre uae4 to eatiate tbe Y1thdravala tor vella that vere not 

ratecl. 



.Table 2.- Vitbdraval.a ot ground water tram the Carrizo sand anf1Vilcox 
11'0\IP in tbe Winter Garden and adJacent area, 1955. ~ 

lo. ot active ve1is Irripted Vithdravals in acre-teet 
Count~ Irrietion Other Total acreage lrrietion Other Total 

laftla 279 10 289 43,100" 51,900 1,000 52,900 
Dt.lit 237 14 251 22,100 24,900 700 25,6oo 
llaverick 11 0 11 1,000 1,200 0 1,200 
La 8alle 25 5 30 3,200 4,100 1,700 5,8oo 

Prio 112 5 117 Y15,400 29,300 1,8oo 31,100 
llec11D& 29 8 37 1,100 2,200 1,000 3,200 

Buar 3 0 3 50 70 0 10 
Atuco• 181 9 190 13,800 1.6, 700 7,800 a,500 
lfdllallen 2 1 3 130 l.6o 90 250 
LiTe Oak 1 1 2 30 36 6 ~ 

'latALJl 88o 53 933 100,000 131,000 14,000 145,000 

'!I Includes figures tor all wlls Vhich produced .,re than 150 ga tor exteDclecl periocll 

y 
Jl 

throucbout the calendar year :!.955. There were no &.ppreciable vi thdraval.a b"ta wll1 
in Vebb County. The quantity ot water vi thdr&vn trca other vella in tbe area wa 
probably leas thaD 3 percent ot tbe total. 

Includes only one crop. 
~rof.• 

Total
4
acreqe tor~ .ay be u auc:h u 20-251000. 

Areas and wlu.ea I'OUI1dec1 ott to neueat thouaaud. 

!be reaulta ot prerloua iDTentoriea ut vi tbdravala are presented tor 

~iaon ill table 3. Withclrawala trca Du.it, kvala, ancl Maverick Counties 

wre l.eaa tor tbe 1937-38 irription ;year thaD tor tbe 1929-30 irription year. 

V1th41'avala tor irription 1D these counties .ore thaD doubled in the period 

1938-48, &D4 b7 1955 vithdravala had illcreaaecl enother 4o percent to a total. 

ot about 8o,OOO acre-teet or about 71 aillion p11ona a day. Prio County 

zub4 fourth in the dneloJIMnt ot sroUDCl •ter trc. the carrizo aan4 111· 1930, 

but by 1955 vithdravala tor irription wre poeater than in any otber count;r 

except Zaftla. Vithdraval.a in Atucoaa Couty 1Dcreaae4 6,000 acre-teet trt. 

1930 to 1~5, &D4 9,000 ac:re-t•t trca 1945 to 1955. !be V1th4raala trca 

lA 8alle Count7 wre conaiderab17 leas 1D 1955 tban ill 1913. 

Jf) 



!labl.e 3· Vi~ of poun4 -~~~ ~ ~ CUTt.o 8U4 1D tbe V1Dt. CIU't. 41atr1ct u4 _,., COUDtiea. J/ 

lrriptlOD 
b/1913 l937-38 J9ltH5 1~7-lt8 Yeara 1229::30 

bi't- &1-&1- trri- trri-
County ett.OD Otber 'fotal etlon Otber Jbtal ptlOD ou-r !l!p!i!l ett01a Otba' Jotal etiOD .... !PW 
Zavala, 

m...lt, 
and 
Maverick - - - 2'1·000 - - 22,000 - - - - .. 52·000 a.aoo a.aoo 

Ataacoa - - 3,:im s/6,300 9,500 - - - 7,900 s/7 ,6oo 15,~ .. .. -
Pr1o - - - 2 ,o6o s/1+ ,ltlto 6,500 - - .. • • • .. - -
La llalle 9,000 - - .. .. .. - .. - - - - • - • 

!I Data traa DeuaMD u4 Dole (1915) 1 l.aDIIdllle (1935) 1 luD4ati'Cia u4 hll.ett (].91.5). 

'!/ Vitblln.wla tor c:aleDI1ar ~· 

- sf •tlate4 -.te trca t~ wlla. -
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Vith4ravab tor Irription 

· !he v1tll4nval of sroub4 water trca tbe Carri&o I&Dd tor 1rrip.tion 

c1ur1111 a period ot az17 JMI'8 haa cauecl cont1Du.d 4eclinel of ftter levels 

throupout tbe V1Dter Garden and adJacent ana. Prior to tbe develo.-ent of 

sro11114 ftter t'rca the Carrizo, vater level.a 1D vella were above the laDc1 

•~e in aJ17 places and probably wre novllere mre tlan lOO feet belov 

tbe laDc1 1urtace. PreHnt ftter l.ft'el.a 1D wlll 1D MYeral ar.a 1D DiJIId.t 

&114 kw.la Countiea are betnen 300 &Del ltoo feet belov the laDc1 111rtace. 

Periodic •ter-level --.svnents have been a4e 1D 1neral wlll Iince 
~ 

1929. bee and ~tber ftter-lnel recorcll M.ve been publilhe4 1D Z'QOI'ts b7 

tlllarts (1954) and Jlollett (1956 a, b1 and c). aa.e of the loqeat recorda 

ot water levels are 1hovn on tlpre• 21 31 &Del 4, &Del tbe location• of tbe 

wlll 1D vblch these obsenatiou wre ada are sboVD on plate 1. AI tbe 

... urementa were ..U in Septeaber, tbe mnth before tbe bes1Jm1Dc ot tbe 

wtDter irrlp.tion seuon, the ll'Qhl ~ lbolr tbe hipeat •ter lnel 

tor the ,.ar. 

Pnor tp about 1943 m1t wlla were Ule4 to 1rripte one crop a ~ 1 

but 11Dce that tme m1t wlla lave been UleCl to 1rr1pte tvo or .ore crop• 

a ,..r. AI a reiUlt of t1111 c~ »ractice and. tbe trell4 toward. larpr 

cqacit;y Pl81'11 the &DDual v1 tlldra.J. per vel.l bu 1Dcreue4. 

. Decl1De1 1D vater leftl lave been c~tiftl7 _,, except 1D parta 

ot m.tt, r..ftla, &D4 Pr1o CoUDt1ea <- fie•· 2, 3, aD4 .. &114 pl. 1). U 

tile npi4 rate ot 1rr1ption ~t coat1Duea 1D Atuco• &DCl Pr1o 

Coulatiel, Jlawyer1 cJecllDel Of •ter leftl 11wiler to tho• eQG"1ezace4 1D 

-lH_,t &D4 f&Yala COUDt1ea aboul4 be u;pectecl. 
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GroWI4 water in tbe outcrop area of the Carrizo is unconfined. Dovncl1p 

tbe •ter beea.ea confined beneath relativei¥ iaperlleable clay ot tbe Mount 

lelala tomation. Decl1Dea of water level• in the outcrop area represent 

c!Qletion of storap1 vbereu 4ecl1Dea 4ovD41p repreaent a lo•• in artea1an 

preaaure. •o devater1Da occur• 4oVD41p trca tbe outcrop except vbere the 

•ter levels -.y have declined below the upper contin1q bed. 

Vella 113-7a, 116-19, and 81-18 (t1as. 2 an4 3) are 1n or Dear the outcrop 

area of tbe Carrizo. Sutticient data are DOt &ftilable to eat:lJiate the averap 

rate of deellne throuahout the outcrop 1 but tbe a.a1lable water-level recorda 

abov a net decline aince 1948 r&DI1DI traa about 3 teet to mre than 50 teet. 

Increu1q rates ot vi thd.raval are reaponaible tor the continued decline 

in water levels in the part of the p-ound-water reservoir tlat ia UDder 

arteai&D concl1tiona. Piaurea 2 and 3 ahov the relation of •ter levela to 

rate• of v1tb4raval. Vater leYela pnerall.y are b1per 1n 1938 thaD 1n 1930. 

!he witbdraval of ground water tor 1rription for theM tvo ptriocla vaa 221000 

&D4 ~1000 acre-teet, napectiveq. (lee table 3.) 

~te 1 ahon a &oo4 eum»le of the e:ttecta ot conetatn ;;ed 4evel(JJa8nt 

ot II'Ound •ter. In tbe late 1940'• Jiel4a trca wll.a 1n tbe Leou tomation 

decreuecl aureeiabq 1n the Batearille ana. !be 4ec:N&M ~ rapid 

48ft~t ot water rrc. tbe Carriso aan41 aD4 4UZ'i.q tbe ptriod 1948-551 

55 to 60 wlla wre CC111Plete4 in tbe C&rr110 1n tb1a ana. !Ida ._. about 

twice aa :.D7 MV vella u wre CG~~tPletecl el.aewbere 1n tbe Carrizo in tbe 

Wiater Gardn district 4ur1Da tbe - perlocl. !be reaulta of th1a concen­

tate4 w1tb4rawal. are abavD b;r a larp localised. 4ecl1De ot water J.enla 1n 

tbllatemlle area. 



Other Vi thdravala 

Declioea of vater level cauaed by increued vi thdravala tor purposes 

other thaD irription are difficult to 4etena1ne trca exiatiq data. Popula­

tion increases aD4 iDd.uatrial 4rfeloP18nt baTe not been p-eat enoup to cause 

a substantial increase in 4-ncla tor vater. Probably declines that are at­

tributable to vi thdnwla tor purposes other thaD irription are aa11 except 

in the Campbellton area, Atasco• CoUDty. In tbat area Yithd.raval by the 

vella OVDed by tbe city of Corpus Christi is l&rp ccm;arecl to tlat tor ir• 

ription. 

1'he city wlla 41acharp4 6,500 acre-teet ot water by -.tural nov 
durine 1955•-an averap rate of about 5.8 atUton p11ona a day. ICimlcipalltiea 

and tood-proceaaiq plants used mat of the r inine 71 500 acre-teet ot sroUDd 

vater p\111)84 tor nonirription purposes (table 2). A CCIIIJI&I'&tiveq aall 

quantity of vater-. used tor stock or wated. trca t'l.o1r1.1lc wlla. A reduction 

in tbe n\llber of tloviq wlla reaul.tiq traa a 4ecl1De in artesian heac1 baa 

re4w:ed the vaate of 11'0UD4 water ti'Oll Mftral thouand acre-teet in 1930 to 

pract1call.7 nothiDS 1D 1955 • 

.._iDa Litts 

Recorcla of lMII» settiDP collected. tor this i~m~atiption are inclicative 

ot JNI'.PiD& litta. !he deepest p~ aett1qa are 1D Zavala County 1 vbere 

Hftral PliiP• are set at 500 teet or mre below the laD4 surface and 110re 

than 6o percent of the active wlla baTe P\111» aettlllp exceecliq 300 teet. 

About 10 percent ot the P\111»1 1D ~t County are set below 4oo teet, but 

.o.t are set between 200 &D4 ltoo teet. Bltcept tor a tev ~· in Prio County, 

tbe r••1Dder ot tbe ...,. 1D tbe area are set at dQtha of 300 teet or leas, 

1·1 



aD4 110at are not deeper tban 200 teet. Leas tban 30 vella were reported 

fl.Gv1D1 appreciable quantities of wterJ these were in Atascosa, Live Oak, 

aD4 t. Salle Counties. Bo larp tlovine vella were reported in the other 

aeTen counties. 

8tiiiAR! 

!be Carrizo u.n4 and. llallcla ~ the Wilcox sroup are the source ot wter 

tor 110re tban 900 irription, JWD1cipa11 and. iluluatrial vella in m..it, 

Zaftla, Maverick, Prio, Atascosa, lle41.~1 Juar1 llcMnllen1 Lift Oak1 an4 

t. S&ll.e Counties. About 90 percent ot the 1451000 acre-teet ot wter 

vitlldravn 4uriD11955 wa UM4 tor irription. 1'be larpat concentrated 

V1th4rawal ot crcnmc1 vater tor purpose• other tbu irription wa 61 500 acre• 

teet in 1955 1'rca the vella at Cgpbellton OVDeCl by the city ot Corpus Cbriati • 

. kftla an4 Dt.it Counties bave the ar-teat nuaber of well• ancl UDtil 

195~ W the poeatest vitbd.rawal•. In 1955, boftYer1 vithdrawala in Prio 

CoUDty were seconcl to tboee in Zaftla CoUDty. Vitbdrawla in 1955 u:ceec1ecl 

51000 acre-teet in each ot 5 coUDtiea: ZaYala County, 521900 acre-teet; Prio 

CoUDty, 31,100 acre-teet; Dillmit County, 25,6oo acre-teet; Atascosa County, 

241 500 ·acre-teet; and. La Selle County, 51800 acre-teet. 

rtpre• on irriptecl aereap in41cate that Vitbclra.a ot srou.ncl vater 

re.ine4 e•aent1&117 the .._ trca 1954 to 1955 1D Du.1 t aD4 Zaw.la Counties. 

Dur1DI tbe .. perio4 tbe irr1pte4 aereaae nearq 4ouble4 1D Prio an4 

Ataaeoaa Cou.ntie•. Jlxteuift clneJ.oJ-nt ot paoUDCl vater tor irription in 

tM l'e8t ot the COUDtie8 in the an& Of th18 ·~ 18 UJreq to be -.11 b7 

1/ 



c~ison becauae ot tbe poor qlBlitJ and -n quantity ot sround water, 

the coata ot c1r1ll1Da cleep vella 1 the -n areal extent underlain by the 

..-.., aD4 tbe UD8uit&bil1t7 ot auch ot the lan4 tor irription tarmins. 

lecor48 ot wter lnela in wU. abDv that artesian heada have declined 

1n naponee to increaaina ratea ot Vithdraval.. llany vella have ceased tlov­

iDfb ud ~iDa litta of .ore tbaD 300 teet are c~n in the veatern part 

ot tbe area vbere declines ba'ft been areateat. 81111Jar declines and subsequent 

deep p-.piq leTela •7 be expected vithill a tn ,_ra in Prio and Atucoaa 

Counties 1t deftlolaent ot irription continues at ita preaent rapid rate. 

Decl1ntns water lnela in well• obaened in tbe outcrop area are eridence 

tlat the aan4a are. beiq dnatered alovq. Sufficient recorda are not aftil• 

able to detemine the aTerap rate ot devateriq. 
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FIGURE 2.- Hydrographs showing fluctuations of water levels in wells in Dimmit County and precipitation at Carrizo Springs, Tex . 
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FIGURE 3.-Hydrogrophs showing fluctuations of water levels in wells in Maverick and Zavala Counties and precipitation at Uvalde, Tex . 
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