SUPPLEM“NTARY REPORT OW JRFACE-“ATFR AND GROUND=WAT“R SURVEYS,
NUECES RIVER BASIN, TEXAS
WATER RESOURCES DIVISION

Austin, Texas
August 1950

A report on the ground-water and surface-water surveys of the Nueces
Hiver Basin was included in & report by the Bureau of Reclamation, entitled
"Comprehensive plan for water-resources development of the Nueces River Basin,

project planning report number 5-14.04«3, February 1946".
SURFACE - ATER

The Nueces River and its tributaries above the Balcones fault zone,
which crosses the basin just north of Uvalde, lie within the Edwards
Plateau region where vegetation is sparse and the steep rocky slopes are
conducive to abnormally high rates of flood runoff during period of excessive
rainfalle A number of the peak-discharge rates recorded on streams in the
Edwarde Plateau region far exceed those recorded in other areas of equal
8ize in the United States. The low flow of these streams is maintained by
springs. As the streams oross the Balcones fault zone all or a larze part
of the lom flovr and some of the flood flow is lost from the stream channels
by seepage into the underlying formations. Downstream from the fault zone
the streams pass intoc rolling country having comparatively flat slopes,
thicker soils, and a heavier vegetative cover. Large stream-flow .Losses
ocour in the wide overflow areas of the middls reaches of the basin when

up-river £100d runoff passes through this region after a prolonged drought.
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in the lower reaches of the basin the flat Coastal Plain is traversed and
runoff rates are much less than those in the upper part of the basin. The
drainege ares of the Nueces River basin is 17,000 square miles. The average

rainfall ranges from 20 inches in the headvaters to 30 inches near the mouth.

Runoff characteristics vary widely from the Edwards Plateau region to
the Coastal Plain. As an example, the following records are cited: The
longest record of stream flow in the basin is on the Nueces River at Three
iivers, where the drainage area is 15,600 square miles. During the period
extending fram 191: to 1349 the mean discharge was 832 second-feet; the
mninimum yearly mean discharge was 74.9 segond-feet for the water year 1917;
and the maximum yearly mean discharge was 3,519 second-feet for the water
year 1935« The highest peax discharze was 85,000 second-feet on “eptember
18, 1519 Zero flow has oceourred st various times. At the gaging station
on the Frio River at Concan located just upstream from the fault zone, with
a drainage area of 485 square miles, the mean discharge from 1924 to 1949
was 104 second-feet. The minimum yearly mean discharge was 32.1 second=feet
for the water year 1948; he maximum yearly nean discharge was 341 second-
feet for tie water year 1932. The highest peak discharge was 162,000 second-
feet on July 1, 1932, and t'.e lowest flow was 7.5 sacondi-feet on September

3, 1948.

Basic runoff data are mseded to show the surfacs=water yields and
variations in runoff in all sections of the basin. Runoff data are also
needed to show stream-flow losses by seepage into the underlying formations
of the Baloones fault zone. Special stream-flow investigations to determine
the distribution of seepage losses are also needed to supplement ground-water
investigations.



The ourreat progranm of surface-water investizations is eonducted by
the Us S. Geolezical Survey in ecoperatioa with the Texas State Board of
“ater Sngiseers and ths Corps of Engf;ncr-. Ue Se AMmuy. A plean for expen-
eloa of the streaxegazin: prograas ia an attempt to meet the diverse and

growing Federsl, State, and local needs is set forth delow.

Surface water i{n the Xueces River Basin is used lareely for irrigation,
municipel, sad industrial supplies. An increasingly urgent end laportant need
of water is for industrial end domestic uses in the rapidly arow . mg eity cof
Corpus Christi. In the investigation of the quartity end aveiladility of
surface water, an sxpanaicn Of the present program in Texes is planned to
inolude additicnal znging stetions on the acre important tributaries and
zeging statlons on tributariesg abcve and below the Raloores feault zone in
order tc determine strcas-flow losses. Special seepage investigations to
determine the distributicn of s rean-flow losses in t » Raleonas fault zone

are alsy eontéspletad.

At tie end of July 1550, the Ueclogieal Survey, in cooperation with other
Federal, 3tate, and municipal zzencles, was cperatins 14 discharge stations
and twu stage-=coly at.‘ions in the basine. For a better coverage of streazs
witbin the basim, it ia recoaaended that 16 sdditicnel stutions as listed
belew be eantacvlished and t-at the equipment at sane of ihe existing stations

be faproved.

The following list end table show the proposed new statione and estisated

Gust of the rescmsended 3-ysar program:
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rroposed new stations

Neecos Hiver near indio

Els Creek nsar Crystal Clty
rvilevso Creek mser Crym=tsl city
Chaperrosa Creek near Crystal City
Ury Frie niver near Conean

Frio hiver beleow Ory Frio Hiver
Sabinal River st -abinal

Jeeu Kiver sbive lault zone
Seev siver belom feult zone
hondo iiver near Tarpley

Hondio River near Honde

Verde “reek above fault zone
isvne lver pear civot

San Yiguel “raek near Tilden
stascoss diver aecar tleass tan

Lemirenc ureen namr CegQriae est

4



¥stimated cost for present an! sdditional surface-
reter investigaticnsl work in the Huagcas

iilver Lasin for & 3-year poriod

lst _yoar 2ud year 3rd year  Totals

For installation of 16 new
zaging stetions at an
average cust of J2,5%
per station 20,000 20,000 0 740,000

Special seepage investiga-
tions and siscellecscug
meazurenents 1,500 1,850 1,500 4,500

Repzirs end new equipment
at exiptinr stations 2,000 7,100 : 4,000

For cvperation of 16 new
stel.one at :700 annusily
ner steticn 2,800 2,400 11,<00 ©2,400

For operation of existing
staticons - 14 disehar:9
a-aticns s+ ‘700 apnd P
stage-oniy staticns at

200 ennudily »or atstion 10,200 10,200 19,200 30,600
Totale = - - $%6,500  $42,100 322,900 $101,500

NUT¥: The above coct estimete does mot provide ur t:e installetion of
new strsam-1ow and laxe~l=7e6l gtatioms that sboulad be estatliszhed in conmsetion
with the conatruction of pew reservoirs and sain diversicn canals. If the ‘ake
ville daz 13 oonatrueted a» nproposed, the regarvoir will inundete at least
three and perhsps four existing geging etaticons for wnich sy stitute stations
would be required. vhen preparing plens acd o3t estimstea for the conatruction
of reservoirs end river diversicns, provisicvne should be sade for the instellation
of suitavle lake-lovel anisterean-flow atations necesssry tc the succsssful opers-
tion of suehr projecta. The Jeclozicsl Survey will assist in these details end

will operate the staticns if funds are provided for such work.



GOURD +ATYR

otudies of tne seolos wnd hydrclog: elony the Balcones fsult zomne froa
frustin southwerd t¢ San -utunlo snd thenee westwari t. Zinmay County are
being made by the U+ o wwolozical Survey im cocperation with the Texes
Ltate Boerd of ater ingineasrs. jlowsver, in order to analyzes thorvughly the
effacts of constructin: sAams snd impoundinz irrigstion sapplies on the Nueoces
and its tributaries above the fuult zone a 'vaide apt *adise Counties, sd-
diticnal deteiled ntudies of ths reletiun botweoen s rface water and ground

xater are essential.

The report of tie Furesu ‘sted June £9, 1353, is cunceraed primarily with
a water supply for the Curpue Coristl Bay aresj therefors, the prepeat discus-
sion ie co-fined to that part ' the Nuec s Basin downstream from the Balcoones

fault =one.

The foulluwing st oment 18 frow & ganuseript report - titled "Cround
water iz the Corpus unristli area,”™ by “alter M. Thite, Juiy 1%i0:

"Down L¢ 2,200 feet, o tnereabout, Corpus Christi and vieinity
is anderlain by :ater-bearinz sands of three forretions, whicu are, in
trhe grder of .acreasins deptn ovoneatn the surfecee, tha Beaumoant olsy,
the Lissie formation, and the Goliad ssnd. In varts of the Texas
Ccastal rlain tne sands of tasse furzatlcns yield lar:s jquantities of
excellent water tc wells. In the Corpus Christi regiom, however, for
various reascns, tne watsr io thes in general ia highly ainnraslized,
the enloride ccntent in particular beinz bdeycnd thse standards considered
peraissidle in a hizh z2rade water supply. ' * “ Ip = nerrvow strip
parellelin: iaguna <udre from the viocinity of leadrift in Celhoun County,
southeast throuch Arensas, Sen Fatricie, end a part of Nusces Couanty, a
limited amcunt of water of good Quality ocours In shallow b2aoh depasits
that for the acst part are less than 100 feet iu depth.

“Inventories of the water supplies in most of the counties in this
part of the Coastal <lain have deen made, and reports publishsd dy the
Texas Board of Tater Lugineers in cooperation with the U. 3. Geologicel
Survey, the Texus Sureau of Economic Industrial Chealstry, and the Yorks
frojects Administreticn. * * ¢
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*The data available in this office laad to the conelisiun that
eopditions are uct favorable for obtaining @ supply of ground water

for the flyin; fiol. (@sar Jerpus Christi, t et »ili eonform with

standards 86t up by tue Jo Co Public tlealth Cerviee, within a distance

of @) miles or the fielde Jround water of accsptabls quallty apparently
can be obteined in Kefugzic Jounty, at distances of £ to 60 milesj in

Bee County, »ithia B) miles; in Colimd County at sllichtly mere thno 50

miles; and in Jim 'ella County, or acorthern pert 2f Ervoks county, at

about 59 miles.”

'we principal formetions within tne Wueges Basi. downstr«az froa the
Bsl¢oun~g feult zone tnat will sield celatively learzs cuantities of weter
s.itable for sunicipsli and :ndustrisl uses are the Indlo formation and the
Cerrizc ssad. These rucxe, which erop c¢ut in wester: _imauit snd ‘avala Counties
and in nerthern lavals, iric, anud Atascceas lountiss, dip svulneastward. The

rate ¢l dip ronzes froc a feow feet to prodacly mors than 1.0 fest por aile, but

toe avesage 4ip Ao tn czziera part of toe bDesin ie acout 10U fe:t per mile.

At the outerop the irndio formation ls composed predominsntly of thine
badded and leminated sand snd arenacecusz shale; but it ineludes leayers of clay,
lenses und persistent layers of samdetone, a few beds of lignite, and numercus
scncretions. NRNear the outercy the Indio ils not an iapertant aguifer; the cands

are neither as thiek por es permeasble as the overlyinz Carrizo sand.

Th» Carriz. eanc c¢o.si. ts of beds of massive, coummonly cross-bedded,
lcoaely cezented, romarxably clean sand. Th- tujcxknsss runges frcm less thea
16D feet t¢ &ove tuan <v feoct; in Dimmit end ‘avala Countiss tbhe averase thieke
ness is about 200 feet but ip Fric and itescosa Counties the uversge thickness

is sboul 300 feet.

The eurrent withirewsl of wster from the Jarrizo sand ia Diamit, Zevala,
¥rio, sad Atasecsa Counties amounts to sbout 75,000 sere-fwet a year, most of

which is wsed for irrimticn. Zithdrawals of sbuat 3,00 asre-feet in Dimmit



sand Zavale Counties in 194748 exceeded the transmizclon capacity of tue :ande
vithdruwals in Frio end itsasccsa Counties 4¢ not exceed t.e transmissica
capscit of the send, but (¢t ia belicved that withirewals vithin or adjaseent
to the irrigation areas tCc sup lement the weter reguirement of tie Ba area

wonald be unwlse.

Sands of the Indiv formeticon and the Carrizo sand thicken eonsiderably
io southern Fric and Atascoss Counties, morthern lLadalle -ounty, and northe
wostern Nekullen vountye. Eleotriesl logs indicate nore than 000 feet of fresh-
water sands. DPotable water oscurs in the cands st deptha of 3,000 t¢ 4,000
feot. The water is under sufficient artesian head t¢v rise sbouve the lard

surfaoe, and some wells ave naturel flows of 1,000 to 1,590 gallons & minuts.

In vrder Lo cgtimate the quantity of water that cec be withdrawn from the
Ilndi formatic: and Carrizac sand wmithin the Nueoes Nasin, conputatione have
bean made on the basis of the following assumptions: Twenty wells spaded 1
mils apart in northern X¥eifullen County and southern Atsscosa Coumty im & line
35 miies scuth o7 snd zarallel to the outerop of the Carrizo sand; caeh well
pumped at a rate of 2,000 cellc.s & minuto; & thic<ness o Lha sends igo the
regervolir ¢f CO0 feet; on averags ocefficieat of pormrablility of 200 for sach
foot of tiickness; ¢ ccefficient of storave of 2.0003; and u specific capacity
of oach well of 20 zallons a mimute per foot of rawdown. ithirewal of 2,000
-allons = minute froz 7 wells s equivalient to 87,670,020 ~smilcms a dsy or

approxiastely €9,000 screef2st a y-are

On the basis of the abdove assumptions and alsc aseuminz adequate recharge
to replenish the withdrawals frca ths outerop, the eorputed pumpin~ l:vels after
20 yeare of euntimuous operation would range froa about 365 feet below the

preseat statiec level in the esnter wells to about 310 feet in the wells at the
ond of the lime.



Aogording te imlorastiun in the Bureau's report, plamns eall for
development of the maxisum attainedle water supply of 400,000 asre-feet
gynnaxly from Lho Mdeces ulver for use in the Bay arsa. It is eoacluded
that such a cuentity of water canmet be developsd from ~rcund water in the
flue0es Baain. .nly meager quantities of ground water suitable for sost
municipal sud industrial uses eau be developed within 50 milee of (orpus
Sorieti. J(dowever, a supul; of 50,005,000 galloms s day, or sdout 56,000
acre-foet a year, ¢s. be dovelored in the east-central part of ¢ o dasin

at 8 distancs of about 100 niles from Corpus Christi.
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