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G R a U N D - W A TE R RES O UR C E S a F

BRa OKS C a U N T Y ,

ABSTRACT

T E X A S

The rock formations t hat contain fresh t o s l i ghtly saline water (less t han
3,000 parts per million dissolved soli ds) i nc l ude , in order of decreas i ng age,
the Oakville Sandstone , Lagarto Cl ay , Gol iad Sand, Lissie Formation, Beaumont
Clay, and windblown sand . All formations , except t he Oakvi l le and Lagarto ,
crop out in Brooks County . The formations co nsist pri ncipal l y of i nterbedded
sand and clay deposits ; the sand cons titutes the pr i ncipal aquifer in the
county.

Precipitation on the outcrop of the f ormat i ons is t he primary so urce of
recharge. The sandy soil whi ch blankets mos t of t he coun ty facilitates t he
infiltration of rainfall , but extensive depos i t s of cal iche near the surface
prevent water from percolating deep into the ground . Cons equently , much water
is lost by evaporation . The gr ound water i n the county moves eastward from
areas of recharge t o a r ea s of dischar ge a t ab ou t 35 fee t per year.

A t otal of about 4, 100 acre- f eet per year, or abou t 3 . 7 mgd (million gal
lons per day) , was pumped from wel ls in 1964 t o supply t he needs of Bro oks
County. The pumpage was about 1 . 2 mgd f or public supply, 1.5 mgd f or irrigat ion,
0 .2 mgd for i ndus t r ia l use , and about 0 . 8 mgd for rura l domestic and livestock
needs.

Grou nd-water levels de clined signif icant l y from 1932-33 t o 1964- 65 . The
largest decl ines i n wa ter l evels occur r ed i n t he north-central and northeastern
parts of t he county where the wi thdrawals for irrigation and pub lic s upply are
large . At l ea s t 110 f eet of de c line occurred in t he nor th- central part of the
county in the 32-year period .

The chemical quality of the ground wa ter i s genera l ly s uitab le for publ i c
supply , s ome industrial uses , supplemental irrigation , and r ural domestic and
livestock needs. Most of the water is ha r d , especial l y t he relatively shallow
water, but soft water may be obtained in pla ces f rom the Oakville Sands tone in
the southeastern part of the county . The dis solved-soli ds content of t he wate r
is rarely less than 500 ppm (par t s pe r mi l l i on), bu t wa t er having less t han
1,000 ppm dissolved solids i s av a i lable in many places.

Additional ground wa t e r is available f or development. At l eas t 5 mgd, and
probably several times more , of fresh t o slightly sal i ne wat e r could be pumped
perennially without depleting the supply . In addi t ion t o at l eas t 5 mgd, abou t
11 ,000,000 acre-feet of wa t e r in trans ient s tor age is availab l e for development
at depths less than 400 feet below l and surface . Wi t hdrawal s exceedi ng the



per ennial yield could be made for several hundreds of year s before the wate r
in the upper 400 feet of sediments would be depl e t ed .

Areas most favorable for development of additional supplies of ground
water are from 3 to 10 miles southwest of Falfurrias where yields of more t han
500 gpm (gallons per minut e ) are available. In much of the county, yi e l ds up
to 500 gpm of water may be obtained . Ground water for rural domestic and live
stock needs can be obtained in sufficient quantities almos t everywhere in t he
county at depths ranging from about 100 feet on the west side of the coun ty t o
about 400 feet on t he east.

The use of unlined open surface· pit s f or t he disposal of oi l-fie ld salt
water is a t hrea t to the potable water supply, and contamination f rom t his
source is believed to be occurring . In 1961, slight l y more t han 1 , 200 , 000
barrels of salt water was placed in open surface pits in the county.

- 2 -



G R 0 U N D - W ATE R R E S 0 U R C E S o F

B ROO K S C 0 U N T Y ,

I NTRODUCTION

T E X A S

Purpose and Scope of Investigation

The purpose of the Brooks County investigation was to determine t he occur
rence , av a i labi lity, dependability , quality , and quantity of the ground -wa ter
resources, particularly wi th r e f e r ence to t he sources of water suitable f or
public supply , irr i ga tion , and i ndustrial use . The results are pr es ented i n
this r eport , which can be us ed as a guide in developing and ob t a i n i ng maximum
benefits from t he available ground-water supplies .

The s cope of t he i nves tiga t i on included a determination of the l ocation
and extent of sand co ntaining fresh to s lightly saline wat e r ( l ess t han 3 ,000
par ts pe r mi l l i on dissolved soli ds); the chemical quality of the water; t he
quanti t y of ground water being pumped and the effects these wi t hdrawa l s have
had on wat e r l evels and water qua lity; the hydraulic character i s t ics of the
important water-bearing sands; and an es t i ma t e of the quan t i ty of water avai l
abl e for devel opment.

Methods of I nves t i ga t i on

To accomp l ish the main objectives of the invest i gat i on , the fo l l owing
de t ailed work was performed:

1 . An invento r y was made of 372 water wells and 17 oi l tes ts (Table 5);
l oca t ions of t he wells are shown i n Figure 14 .

2.
electr ic
aquifers

Drillers' logs of 24 wells were obtained (Table 6), and more t han 640
l ogs wer e examined in order t ha t the sand zones which comprise the
coul d be de fined .

3 . An i nventory was made of present and past gr ound-wa t er pumpage
(Table 4) .

4 . Pumping tests were made i n six wel ls to determine t he hydraulic
cha racteris t ics of t he aqui f e rs .

5. Altitud es of wells were obtained from topographic maps and by i ns tru
mental l evel i ng .

6 . Measurements of water levels we re ma de i n wells , and pr ev i ous measure
ments were compiled.

- 3 -



7. Climatological data were collect ed and compi led .

8. Samples of water from 81 water wel ls and 3 s alt-water dis pos al pit s
were collected f or chemical analysis. Previou s analyses we r e compiled fo r
compa r i son of qua l i ty - of-water changes (Table 7) .

9. The hydrologic da ta were analyzed to de termine the quality and quan
tity of wa t e r available for development.

10 . Problems r e l a t ed t o the development of the ground- wa ter supplies in
Brooks County were studied.

Previous I nvestigations

Prior to this i nves t i ga t i on , few comprehens ive s tudi e s had been made of
t he ground-water resources of Br ooks County .

Taylor (1907 , p . 7-9) brief ly described wells in Hi da l go and St a r r Counties,
f rom which area Br ooks Count y was later c rea ted. A r eport by Deussen (1926)
describes t he geology i n general, but he had done no detai led work in Brooks
Coun ty. An inventory of wells was made i n 1932-33 by Turne r and Cumley (1940);
t he repor t i ncludes well da ta, chemical analyses of wat e r , drillers ' logs, and
a ma p showing the locat i ons of wel l s. Barnes (1940) discus sed t he water supply
of Falfurrias . Gr ound-wate r co nd i tions i n t he Premont-La Gloria-Falfurr ias
di s t ric t were investigated by Cr oma ck (19 50); t he r ep ort descri bes, in general ,
the source and quality of the gr ound wat e r and the ef f ec ts on water levels
r esulting f r om pumping. The publ ic water supply of Falfur rias was i nc luded in
an i nventor y of public water supp l ies in southern Texas by Broadhurs t,
Sundstrom, and Rowl ey (1950, p. 28-30) . Wood (1956) de termined t he ava i l abi l i t y
of ground water i n t he Gul f Coas t r egi on , which i nc l uded a l a r ge par t of Brooks
Coun t y . A reconna issance report on t he ground-wate r r esour ces of t he Gulf
Coast region, i ncluding Brooks County , was prepared by Wood, Gabrysch, and
Marv in (l963) .

Loca t ion and Physical Features

Brooks County, 904 square miles in area, is i n t he Gulf Coastal region o f
South Texas about 60 miles sou t hwes t of Corpus Christ i (Fi gur e 1 ) . The surface
is level to rol ling, wi t h a few small l ake s and low sandy hills. The soil
r anges in color f rom light to dark and i s composed of s and and sandy l oam. The
vegetation consis ts of wi l d g r a s s e s , mesquite, catclaw, and pr i ckl y pear and
ot he r forms of cac tus; this assemblage makes up what is known as ch apa r r a l
brush. A few fa i r ly large trees grow a l ong the main streams; small live oak
trees commonly grow i n the a r ea of sand dunes . Since 1950, ext ens i ve areas of
brush have been cleared by means of chemical and mechanical process es . The
pr i nc ipal phys iogr a phic feature in the a r ea is t he sand sheet t ha t cov e r s near l y
t he entire county . The sand sheet has a maximum t hicknes s of about 60 fee t a nd
i s made up of sand dunes and "blowouts. " The dunes are not of great he igh t ,
t he maximum r elie f between t he bottom of t he "blowout s " and t he t op of the sand
dunes being abou t 50 feet . I n general, the dunes a re fair l y we l l s tabilized by
brush and vegetetion except where cultivation keeps t he t opsoi l loose.

- 4 -
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The coun ty is dra ined princ i pally by Palo Bl anco Creek and Bal ua r te Cr eek ,
bo t h of wh i ch emp t y in t o Laguna Salado , a shallow dep r ess ion sout heas t of
Falfurrias. Laguna Salad o , in turn, is dra i ned by a con tinuation of Pa lo Blanco
Creek which c r os s es Kenedy Coun t y and empt ies into an a rm of Baff in Bay , 15
mi les eas t of Brooks Coun ty . The streams do not flow excep t du r ing periods of
storm r unoff ; a nd , a s the topsoil is sandy , very li ttle water runs of f .

Popula t ion and Economy

Approxima t ely 75 percen t of the people in Brooks County res ide in
Fa l furr i a s . The 1960 popula t ion of the coun t y was 8 , 609 , and t he 1950 popula
t i on was 9, 195 , a dec rease of abou t 6 . 4 per cent in t his pe riod . The popula tion
density i n 1960 was 9 .5 people per s quare mile.

The economy of t he count y depends on : the produc t ion of oil and gas, and
i ts by -produc ts; r anching ; da iryi ng , and t he processing of mi lk produc ts ; and
truck farmi ng, including t he r aising of f r ui t . Gr a in sorghum is gr own fo r l oca l
use . Oil has been produ ced s i nce t he early 1930 ' s , and produc tion had reached
almos t 4 mi l l i on barrels per year by 1960. Large-s ca le r anching l i kewise con
tr i butes to the economy of t he county. Res i den ts of the area pion eered in t he
improvemen t and expansion of da i r y her ds and mi lk produc t i on. A large c reame r y
in Fal furr i a s dis tr i bu tes da i r y products t hroughou t Texas . Falfurrias has
abo ut 100 business establishmen t s , and their sales approximate 7-1 /4 mi l l ion
dollars annually . Br ooks Count y is served by one ra i lroad and numerous high
ways which co nnec t the co un ty wi t h l arge mar ket s and a ffo r d excellent means fo r
dis t r i but ion of surplus pr odu ce.

Cl ima t e

The clima te i n Brooks Coun ty is semiar id by Thornthwait e ' s (1941 ) clas s i 
f ication. The ave r ag e annual r ainf all a t Falfurria s was 23 .37 i nch e s from 1931
to 1964 ( Figure 2) . The r ain f a l l wa s less t han 20 i nches dur i ng 9 of the 34
ye a r s of record and more t ha n 30 inches dur ing only 5 years . The ave r age annual
temperature a t Falfurr ias is 73.3°F (Figure 2) . J anuary , nor mally t he co oles t
mont h , has an average t emp e r 8ture of 57 . 8°F; and J ul y and Aug us t , no r mal ly t he
ho t tes t , have an average t emperature of 86 .4°F.

Eva pora tion i n Brooks County consumes a s i gn i fi cant amoun t of wate r . The
aver age a nnual gross l ake evapora tion o f 70. 58 inches i s a bout t hree times mor e
t han t he average annua l precip i t a t ion . The average monthl y eva porat i on i s
l a r gest in one of t he hot tes t mont hs, Augus t, and least i n January and Feb ruary
(Figure 2) .

Numbering Systems f or Wel l s and Disposal Pits

The we l l - numbe r i ng sys tem used in t h i s r epor t is one adopted by t he Texas
Wate r Deve lopment Board fo r use t hroughout the Sta te and is ba sed on l ongi t ude
and l a t i tude . Unde r this sys tem , each I-degree quad rangle in t he St ate is
gi ven a number cons i s t i ng of t wo d igits. Thes e are the first two di gi t s
appearing i n t he well number. Eac h I -degr ee quadrangle is divided into 7-1 / 2
mi nu t e quadrangles wh i ch a re a lso given 2- di gi t numbers from 01 t o 64 . These
are t he third and four t h digi ts of t he wel l number. Eac h 7- 1 /2 minute

- 6 -
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quadrangle is subdivided i nt o 2- 1/2 minute quadrangle s and given single digi t
numbers fr om 1 t o 9 . This i s the fifth di gi t of the wel l number. Finally,
each we l l wi th i n t he 2- 1/2 minut e quadrang l e i s given a 2-d igi t number in t he
order in which it was inventoried s tarting with 01. These a re the last t wo
digi t s of t he wel l number. In add i t i on to the 7-digi t well number, a two
l etter pref ix is used t o identif y the co un ty in which the well i s located . The
pref ix fo r Br ooks County i s BP .

Thus , wel l BP-84-63- 702 is in Br ooks Coun t y in t he I-degr ee quadrangle
numbered 84 , i n t he 7-1 / 2 mi nu te quadrangl e numbered 63, i n t he 2-1/2 minute
quadrangle numbered 7, and was t he second well inventor i ed in the 2-1/2 minute
qua drang le.

On t he wel l - loca t i on map of Br ook s County (Figure 14) , t he 7-1/2 minu t e
qua dr angles are shown and numbered usually in t he northwest co rner of each
quad r angle. Also shown a re t he I -degree quadrangles indi ca t ed by t he large
doub l e- lined numbers 83 , 84, 87, and 88. The 3-digit number shown with t he
well symbo l cont ains t he number of the 2-1/2 mi nu te quadrangle and the well
number wi t h in t ha t quad r angle .

The numbering sys t em f or the sa l t -wa t e r disposal pi ts is an abbrevia t ed
form of t he State well-numbering system, the pit number s consisting of on ly
five dig i ts and an alphabet ical prefix. The f irs t fou r digits continue to
s ignify the numbers of t he I -degree and t he 7-1/2 minute quadrangles in the
State. The fif th di git indicates the number of t he pit in t he order in which
the pit was inventor i ed in t he 7- 1/2 minut e qua dra ngl e. The t wo-l e t t er prefix ,
as in t he wel l number, i dent ifies t he co unty .

For example, pit number BP-84-54-l is i n t he I-degree quadrangle number
84 , in t he 7-1/2 minute quad r angle 54, and was t he fi rst pit inventoried in
t hat 7-1/2 minute quadrangle.

Table 1 shows t he well numbe r s us ed in t h i s r eport and t he correspond ing
numbers previously publ ished .

Acknowledgments

The authors gratefully acknowledge the co oper a tion of t he many landowners
and t he ci ty off ic ials i n Brooks Coun ty f or thei r ass i s tance in supplying
inf ormat i on about thei r wells, and a lso fo r allowing access to their wells for
water- l evel measurements and f or permitting use of wel ls fo r pumping test s .
Water well dri l l ers and oi l companies supplied drillers ' l ogs , electri c l ogs,
and well-comp le t ion da ta which aided i n making the r e port more complete. The
U.S. Soil Con s e r vation Service and the co unty agents gave supporting da ta which
expedi t ed t he fie ldwork .

GEOLOGY

The rock f ormations t hat conta in f resh t o slightly saline water a re sedi
ment a ry deposi t s of Ter t iary and Qua te r na ry age . They include , in order of
decreasing age, t he Oakvi l le Sands tone, Lagarto Clay , Goliad Sand, Lissie
For ma tion, Beaumont Clay, and Recen t windblown sand (Tabl e 2) . All f orma t i ons ,
excep t t he Oakvi l le and the Lagarto, crop out in Brooks County .
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Table l. - -We l l numbers used i n t hi s re port and corr espondi ng numbers
i n rep ort by Turn er a nd Cumley (1940)

New Ol d New Ol d New Ol d New Old
mmbe r number rumbe r numbe r number number numbe r number

BP-84 -45 -801 1 , BP-84 -55 -106 205 BP -84 - 56 - 106 4 57 BP-84-6 2 -l0l 84

84 -45 - 902 3 84 -55 - 107 214 84 -5 6 -204 504 84 -62 - 102 85,
84 -4 7- 706 201 84 - 55 -20 7 272 84 - 56 -205 4 70 84 -6 2 -203 168

84 -47 -8 08 254 84 - 55 -208 266 84 - 56 -206 404 84 - 62 -302 181

84 -4 7- 90 9 253 84 -55 - 210 214 84 -56 -20 7 4 71 84 - 62 -4 01 652,, ,
84 -48 - 705 373 84 -55-2 11 203 84 -56 - 208 37 9 84 - 62 -4 02 658

84 - 53 - 10 1 4 84 -55 - 213 271 84 -56 - 20 9 405 84 -6 2 -502 663

84 -53 - 102 5 84 · 55 -214 316 84 - 56 -2 10 463 84 -6 2 -503 185

84 - 53 - 103 6 84 - 55 - 304 2 70

I
84 - 56-211 4 74 84 -62 -602 183

84 -5 3 -304 14 84 - 55 - 311 26 5 84 - 56 - 212 39 9 84 -62 - 701 659

84 - 53 -305 151 84 - 55 - 312 311

I
84 -5 6 -3 03 551 84 -62 -801 664

84 -5 3 - 306 51 84 - 55 - 313 39 0 84 -56 - 304 552 84 -6 2 -9 01 186

I84 - 53 - 601 52 84 -55 - 314 33 1 84 - 56 - 305 554 84 -63 -2 01 178

84 -53 -6 02 53 84 - 55 -401 206 84 -56 -404 477 84 - 63 -3 05 613

84 - 53 -603 54 84 - 55 -402 20 7 84 -5 6 -405 4 98 84 - 63 - 30 7 612

84 - 53 -8 03 66 84 - 55 -405 16 9 84 - 56 -406 48 7 84 -63 -308 1 77

84 - 53 - 902 74 84 -5 5 -5 01 211 84 - 56 -4 07 4 89 84 -6 3 - 501 18 9

84 - 54 - 102 15 84 - 55 - 502 212 84 - 56 - 50 9 4 97 84 - 63 -601 190

84 -5 4 - 203 154 84 - 55 -503 217 84 - 56 - 602 557 84 - 63 -602 63 1

84 -5 4 - 302 155 84 - 55 -6 02 33 7-A 84 - 56 -6 04 559 84 -6 3 -603 632

84 - 54 -303 156 84 - 55 -6 03 340 84 - 56 -802 558 84 -63-606 751

84 - 54 -404 159 84 - 55 -60 9 34 2 84 - 56 -803 618 84 -63 -80 3 189

84 - 54 -405 166 84 - 55 -6 10 223 84 - 56 -804 562 84 -63 - 901 633

84 - 54 -503 160 84 - 55 - 611 48 1 84 - 56 - 902 561 84 -64 -101 616

84 -54 - 601 164 84 -55 - 612 482 84 - 56 - 903 604 84 - 64 - 201 56 7

84 - 54 -6 02 88 84 -5 5 -702 17 0 84-61 -201 70 84-64 - 202 564

84 - 54-801 167 84 - 55 -804 17 5 84 -61 -4 01 64 84 - 64 - 303 565

84 - 54 -80S 89 84 - 55 -901 226 84 -6 1 - 503 65 84 -6 4 -304 570

84 - 54 - 90 1 91 84 -55 - 902 221 84 -61 -504 71 84 - 64 -401 752

84 - 54 - 902 93 84 -56 - 103 . 3 77 84 -61 -5 05 72 84 -64 - 50 1 568

84 -54 - 903 171 84 - 56 - 104 3 78 84 - 61 -6 01 65 3 84 -6 4 -6 01 569

84 - 55 -1 05 202 84 -56 - 105 39 7 84 - 61 -6 02 65 1 84 -64 -602 760
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Tab le l.--We l l numbers us e d in this repor t and corr es pondi ng numbe rs
in repor t by Turner and Cum ley ( 194 0) - - Cont i nued

New Ol d New Old New Old New Old
ntnlber number ntnlber number rnm be r number number noabe r

BP-B4 -64 -803 754 I BP-8 7-06 -6 06 83 2 BP-8 7-0 7-6 0 9 92 1 BP-87-14-6 02 971

84 -64 -9 01 761 87 - 06 -7 01 668 87-07 - 702 865 87 -14 -6 03 973

87 - 05 - 301 65 7 87-06- 702 667 8 7 -0 7-705 882 87 -14- 703 955

87 - 05 -302 654 87-06 - 703 666 8 7-07 -801 88 5 8 7-14 -80 1 956

87-05 -601 662 87-06-704 67 0 87 -0 7-904 715 87-15-10 1 879

87-05 - 602 811 87-06 -802 6 72 87 -08 - 301 762 87 -15 - 102 981

87 -05-901 812 87-06 -805 839 87 -08 -502 766 87-15-4 01 983

87 - 05 - 902 813 87-07-202 705 8 7 -08 -503 765 8 7-1 5-501 982

87 -06-101 66 0 8 7 -0 7-301 755 8 7 -08 -601 768 87-15-601 992

87 -06 -2 01 82 7 87 -0 7-403 70 7 8 7- 13 -6 02 954 87 - 16-102 991

87 - 06 - 301 704 87 -07 -404 856 87 - 14 -1 01 670 87 - 16 -401 994

87 -06-4 01 661 8 7-07 -405 858 8 7 - 14 - 202 951 8 7 -1 6-50 1 99 7

8 7-06-502 828 87-07 -503 708 8 7-14-203 952 8 7-16-601 996

87-06 - 604 8 35 8 7-0 7-605 918 87 - 14 -3 01 8 74

8 7- 06 -6 05 830 8 7- 07 -60 6 919 87-14 -302 842

All of t he formations con t a i n i ng fre sh t o slight l y saline water i n Bro oks
Coun t y are considered t o be part of t he pr inc ipal (Gul f Coas t) aquifer. The
fo rmations are c ompos ed of non-marine s and and sandstone i n ter b edded wi t h clay .
The sedimentary r ocks become f i ner gra i ned and so me beds of sand grade i nto
clay t oward the coast. Correl a t i on of individual sand or clay beds i s dif f i 
cul t even over short dis t ances because of the heterogenou s charac ter o f the
sedimenta r y r ocks. Becaus e t he ch a r a c t er of muc h of the sedimen tary r oc ks com
pr i s i ng t he Gol i a d Sand, Lissie Formation, Beaumont Clay , and windb lown sand
have simi lar e lectrical properties, the geologic sections (Figures 15, 16, and
17) , whi ch a re based on electrical logs, show only the Oakvil le Sands tone,
Lagarto Clay , and Go l iad Sand and rocks younger t ha n the Go l i ad Sand.

Structur e

The regional dip of t he fo rma t ions i n Brooks Coun ty is to t he eas t and
sou theast toward t he Gu l f . A major f ault zon e c ros s es t he co un ty along a line
f rom near the southwest corne r to the vicini t y of Fa l f urrias . The fau l t was
not observed a t the surfac e . An examinat ion of electric l ogs of oi l wells
a long and near the fault zone indicates t hat the dis pl acemen t decreases t oward
t he s urface, and t ha t at shallow depths of l ess than 1,500 t o 2 ,000 feet, hard l y
a tra ce of t he faul t ex i s t s . Consequent l y, t his structural f ea t ure does not
a f f ec t the c i r cul a t i on of ground water in the coun ty .
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Table 2 . - -Rock format ions and their water-bearing properties

Approxi ma te

Sys t em Series Rock fo rmation
ma x i.mum

Char a cter of roc ksthi ckness Water-bea r ing pr oper t i es

in fee t

Recen t Windblown sand 60
Sand and small amounts Not known t o yield wate r

of c lay and ca li ch e. to wells.
Unconf ormi t y

Clay , marl i n t erbedded Yie l ds smal l quant ities
with c l ay , and laye r s of less than SO gpm of

Beaumont Clay 100 7 of fi ne sand and mostly hi ghly minerali zed
Quaternary grave i , water t o domes tic and

Pleis tocene li vestock wells.

Sa nd, l ent ils of clay
Li s sie Forma t i on 3007 and s il t , and gr ave l Do .

near bas e .
Unconf ormi t y

Sand and sands tone i n - Yields modera t e quan t iti es
t erbedded with c lay of SO t o sao gpm of

Plioce ne Goliad Sa nd 1, 0007 a nd s i lt. Con t a ins f resh to s light ly saline
ca l iche i n s urface water.
outcrop .

Uncon f ormi ty
Cl ay , silty clay, sandy Capable of yie l di ng sma ll

Tertiary c l ay, sand, and quantiti es of l es s t han
Mi ocene ( 7) Laga r t o Cl ay 700 grave l. SO gpm of fresh t o

s light ly sa li ne wa t er.

Fi ne s and, sandstone, Capable of yi e l di ng moder-

Mi oce ne Oakvi lle sao a nd c l ay . a te qua nt i ties of SO t o
Sandstone sao gpm of fres h to

s l ightly saline water .



Two known salt domes and several geologic s t r uc t ur a l f ea t ur es tha t may be
deep - sea t ed sal t domes a f f ec t t he circulation of t he ground wat er. The sal t
cor e i n t he Gyp Hi l l dome, ab out 4 mi les southeas t of Fa lfurrias , i s abou t
1 ,000 f eet be low t he surface ; and the ground-wat e r movement a t t hi s depth i s
changed l oca l l y. The base of t he fresh t o sl i ght l y saline water above t he Gyp
Hill salt dome i s s l igh t ly mo re t ha n 300 fee t below mea n s ea l evel; but wi thin
less t han 2 mi les i n any di r ec tion f rom the dome, t he bas e of f resh t o slightly
sal i ne wate r i s a t l ea s t 800 feet below mean sea l evel (Figure 11 ). The Al ta
Ve r de s a l t dome , whos e salt co r e is below t he bas e of f r e s h t o s light l y saline
water, has compressed t he sediments ab ove t he dome, thus r ed uc i ng t he pe rme
ab i l i t y and changi ng t he direction of movement of gr ou nd wat e r . The ba se of
f r e sh t o s light l y s a l i ne water above t he Alta Ver de sal t dome, about 15 mi l es
wes t - sout hwes t of Fa l f ur r i a s , is less t han 50 fee t below mea n sea l evel,
whe r eas t he bas e i s mor e t han 2 ,200 feet abou t 5 mi l e s sou theas t of t he dome.
Fault i ng , in addi tion t o t he compress ion of the sediment s abo ve and around t he
s i des of t he domes , may oc cur either r adially, across , or tangentia l t o t he
sal t dome, and f urthe r contribu te t o t he compl ex gro und -wat e r circula t ion.

Rock Formations and The ir Wa ter -Bear ing Pr oper ties

Oakv i l le Sandstone

The Oakv i l le Sands t one , t he oldest wa t e r -bea r i ng forma tion i n t he co un ty ,
lies uncon f ormably on the Miocene( ?) Ca tahoula Tuf f which cons i s t s of t u f f a ceous
shal e a nd c lay . The Catahoula Tuff do es not co n t a i n f resh or s ligh t l y sal i ne
wat er . The Oakv il l e Sandst one c rops ou t i n nor t h-central Duval County , abou t
35 mi l es north-nor t hwes t of Br ooks Coun ty.

The Oakv i l le Sa nds t one i s a cont i nent a l deposi t consis t i ng chief ly of sand,
sands tone, and clay. At its t ype l oca lity in Live Oak Count y, the formation i s
compos ed of medium- t o coa r s e- gr a i ned , c ross-bedded sand int erbedded wi th bluish
carbo naceo us c l ay . In Duval County, t he Oakvil le i s composed of f ine- t o
coar s e-grained , dir t y gr ay t o bu f f sands tone , and cons i de rab l e amoun ts of c l ay.
The Oakville Sandston e i n Brooks County co ns i s ts of f ine sand, s andy clay , a nd
c l ay , acco r ding t o ava i lab l e subsurface da t a , and has a maximum thicknes s of
abou t 500 f eet.

The Oakv i lle is ca pab l e of y i e l di n g modera te quantit ies of wa te r where the
s and i s sufficiently t h ick. The forma t ion yi e l ds wa t er t o a t leas t seven r a nch
we l l s fo r domest i c and l i vestock purposes . Wa t e r from wel l BP- 87 - 08- 90l i s
used fo r cooling a sma ll compressor s tat ion a nd f or l i vestock . Much of t he
formation cont a i ns sa l i ne wate r in Br ooks Coun ty (F igures 15 and 17 ) .

Lagarto Cl ay

The Laga r t o Cl ay ove r lies t he Oakvi l le Sands tone . Wes t of Br ooks Coun t y,
t he Laga r t o pinches out updip, and t he Oakville is overlain by t he Gol i ad Sand .
The Laga r t o Clay is not exposed in Brooks Count y , bu t crops out in s outhern
Live Oak County and i n nor theas t e r n Duval County. The forma t ion i n Brooks
County has a maximum t h ickness of abou t 700 fee t and di ps eas t -southeast toward
t he coa s t . The f ormation is predominant l y c lay bu t con tains discontinuous beds
of s il t y sand, s and , and gravel.

- 12 -



Al though i n nearly a l l of Bro oks County s uf f i cien t quant it ies of water f or
most need s can be ob tained f rom othe r fo rma t ions , t he Lagarto i s capable of
yiel di ng smal l quanti t i e s of water t o wells . Two known wells pres en t l y tap t he
Lagar t o.

Gol iad Sand

The Gol i ad Sand, which unconformably overlies t he Lagarto Clay , c rops ou t
in nor thwestern Brooks County and in l a r ge areas of Duval and Jim Hogg Count ies.
The t hi cknes s of the formation has not been precisely determined because of t he
lithologi c similarity of the formations above and below it, bu t t he Gol iad
at tains a maximum thickness of a round 1,000 feet in other areas . The forma t ion ,
whe re undis turbed by salt domes, dips t o the east-southeast a t about 20 feet
pe r mile (Figure 3) .

The Gol iad Sand consists chiefly of s and or sandstone i n t e r bedded wi th
l ayers of sil t and clay. The sand r a nges from f ine to coarse on the ou t crop ;
however , t he sand is relatively fine gra ined i n t he subsurface , and wel l s pene
trating t he sand must be s c r eened accordingly. Cal iche deposited in t he s and
wher e i t crops ou t imparts t o the forma tion a whi te color wh i ch i s one of the
f eat ures distingu i s h i ng it from t he othe r formations.

The Gol i ad Sand i s t he chief wate r -bear i ng forma t ion in Brooks County and
yi e l ds by f ar the l arges t qua nti t ies of water t o wells . Thi s wat e r -bear i ng
f orma tion i s capable of yielding smal l to modera te quanti ties of f resh to
sl i ghtly saline water throughout most of the count y. Properly construc ted wel ls
commonly produce as much as 500 gpm from t he Gol iad Sand .

Lissie Formation

The Liss ie Formation, unconf ormab l y overlying the Goliad Sand, cons is t s of
coarse-grained, mottled reddish t o choco late-colored calcareous clayey sand ,
and s ome cher t gravel nea r the base. The forma tion c rops out in north - central
Brooks Coun ty, but the remainder of its ou tcrop i s covered by windblown s and.
On the basis of t h i cknes s determinat ions in other areas, the Liss ie probably
thickens to a maximum of around 300 feet a t the eastern edge of the county .
The Liss ie contains less s and than the underlying Gol iad but more sand t ha n t he
ov e r lying Beaumont. The geologic map of Texas (Da r t on and others, 1937) does
not show t he outcrop of the Li s s i e Formation south of no r thern Brooks Coun ty,
except fo r a small isolated area in south-cent ral Starr County.

Smal l quantities of water sufficient fo r domestic and livestock needs may
be obtained f rom t he Lissie, but the water i n many places is highly mineral ized .
The l ent i l s of sand and gravel are not extensive bu t occur a t different depths
in t he Lissie in Brooks County, and wells t a ppi ng these beds may vary i n depth
ove r short dis tances.

Beaumon t Clay

The Beaumon t Clay, overlying t he Li s sie Formation , consists of c lay , mar l
i n terbedded with clay , and smal l sand and gravel l ens es . The beds dip east
sou theast and, on the basis of thickness determinations in o ther a reas , t he
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maximum t hi cknes s of t he Beaumont Clay is probably a round 100 fee t at t he
Brooks-Kenedy County line. The forma tion crops out in a sma ll a rea in north
eas t e r n Brooks County but under lies windb lown coasta l sands a t shal low depths
of 60 fee t a nd les s in the remainder of much of easte r n Brooks Count y .

The low permeability of the clay retards the flushing act ion of rainfall
en ter i ng the ou tcrop; consequently the wa t er in the formation may be highl y
mineral ized . The f orma t i on y i e l ds small quanti ties of most l y highly mineralized
wa ter t o a few domes t i c and livestock wel l s .

Wi ndbl own Sand

The shee t of windblown sand in south Texas has been mapped over ap proxi
matel y 2,800 s quare mi les in parts of Wi l lacy, Kenedy , Br ooks , Hi dalgo, and
J i m Hogg Counties (Cook, 1962) . Bullard (1942), Los he (1952, 1955), and others
have shown t ha t longshore- current drift is responsbile for sediment tra ns por t
in a southerly direction along the north Texas coas t and in a northerly direc
tion alon g t he south Texas coas t . The oppos ing sedi ment-l aden currents meet at
approxima tely l atitude 27° N and deposi t large vol umes of s and and detri tus
which is picked up by wi nd and carried i nland t o f orm t he s and sheet.

The sand is white t o pale tan, f ine to ve r y fine grained, well sorted,
r ound t o sub-angular, and unconsolidated . The t h i ckness of t he s heet ranges
from 0 t o 60 feet and covers large areas und erlain by t he Bea umont Cl ay, Lissie
Formation, and Goliad Sand. Water i n the sand is gener a lly t oo saline fo r use.
Th i s may be explained by the fac t t ha t salt is transported f rom t he beach by
moi s t ure-laden wind and is deposited over t he sand shee t . Wa ter co l lec ts where
the sand r es t s in shallow dep r es s i ons in the clay of t he older formations. The
salt is concentrated i n t he shallow ground water as water is removed by evapo
transpiration and f orms l ens es of salt- water-bearing sand; f or t he water i s
general l y too saline for use . Where t he sand r ests on t he s and of older f orma
t i on s , t he water percolates downwar d and f l ushes the sal t f r om t he sand.

A large part of the surface of the sand dunes has been s tab ilized by t he
gr owt h of gr as s , brush, and live- oak vegetation . The sand i s not stab le , how
ever, whe r e i t has been cultivated; and t he wi nd veloc i t y is strong enough
occa s i onal ly f or t he blowing sand particles to damag e cr ops.

The windb lown sand i s no t an impor tan t source of wate r i n Brooks Count y
but it may contai n us a bl e wate r loca l l y . No pr esent l y used we l l s a r e known t o
tap the sand .

HYDROLOGY

The Hydrologic Cycle

The movemen t of water as it r elates to t he earth i s called t he hy dro l ogic
cycle . A compr ehens i ve diagram of t he hyd rologic cycle was publ ished by Piper
(1953 , p. 9) . A somewha t l e s s complete bu t more read i l y visualized diagram i s
shown on Figure 4 . The major elements of the hydrologic cycle are clearly
indicated .

- 14 -



o
";:

'".s:
Co
VI ~

o 0
E Co

_ 0

o >
~

"0 '"C
o 0
VI ;t
"0
:>
o
U

z---.o
I-

~---.
a.

~---.
0::
a.

o

Z a;
. -----..o ~ -----po'"

- ",

1--;;
<t .
I- ~ -+
- ~a. .
-c
U "o
UJ ~.-+
0:: ;t

a.g
(fJ

- 17 -

u
sr ';:;,
~

0
0:>
~.'2' ",u, >0-
J:

Q)
.s:
I-

."
C
o

l'
o
o
III

"E

"E
Co
o
0;
l;
o

"s:

.c

".c
.9
e
"Co
o
o
c

.E

o
u
'0
o
"0
"C)

<f)

::;;



Water entering the ground is dispersed in several ways . Some of the water
infiltrating t he ground may r ea ppear quickl y and run off into s t reams or l akes ,
wher eas t he r ema i nder seeps downward th r ough the soi l i nto the zo ne of aera t ion
(tha t part of t he r oc ks ab ove t he water t able ). Part of t he water en tering
this zone may be returned to the a t mos phe r e by evaporat i on, par t wi l l ent e r
plant s t hrou gh their r oots and be transpired through plant l eaves, pa r t wi l l be
used t o make up de fic iencies in t he soi l moi s tur e, and t he remainder wil l ul ti
mat e ly reach t he zone of s atur ation below t he water table where a l l po res in
the rocks are fi lled wi t h wate r . Wa te r r eaching the zon e of saturat ion gener 
a l ly r emains there until r emoved by na t ura l or a r t if ici a l dis ch arge .

Source and Occurr ence of Ground Water

Rainfall in Brooks Coun ty and adj oini ng a reas i s the source of all f resh
ground wate r occur r ing i n t he county.

Ground wa t e r in Brooks Coun ty occur s und er both water-table and artesian
co ndi tions , depending on whether the water i s uncon fined (und er a t mospher ic
pressure only) or confined . Wa t e r - table condi tions us ua l ly pr evai l a t shallow
dept hs in t he outcrop a reas of t he aq uifer s, wher eas artes i a n condi tions gener
a l ly prevail downdip f r om the ou tc rop whe r e t he aqui f ers a r e overlain by l es s
permeable ma t er ial. Wa t e r in a wel l penetratin g t he artesian aqu i f e r s wi l l
r i se t o an altitude higher t han t he bottom of the co nf i ning l ayer. This rise
i s caused by t he pressur e f rom t he weigh t of t he water i n the updip part of the
aqui f ers and by t he pressure from overly i ng r ock forma t ions .

Recharge, Movement, and Di s charge of Ground Wa ter

Recharge t o ground-wat e r rese rvo irs in Br ooks County r e sul t s from the
infilt ration of wa te r from precipitation on t he outcrops and on the sand over
lying the outcrops of t he forma tions and by infilt r ation from l akes, s treams,
or o ther bodies of surface water . Of these methods, i nfiltrat i on from rainfall
i s the pr incipal me thod . The windblown sand t hat cov ers mos t of t he county and
the sandy outcroppi ng rocks of the Go l i ad Sand and Lissie Format i on grea t ly
f acilitate t he i nfiltr ation of water .

Ground water i n Brooks County i s i n a s t ate of t r ansien t s torage--that is,
movi ng slowl y from places of r echa r ge t oward places of dis charge. Where not
a f f ected by pumping, the movement of gr ound water is regulated by t he amount of
wat e r r eachi ng t he wate r t ab l e. For example , dur ing and shortly af ter a period
of heavy rainfall, t he water table or piezometric surface rises in areas of
r echarge and the hydraulic gradient increases ; conseque n t ly, the r a t e of move
ment increases . Pumping also ha s the e f fec t of increasing t he hydraulic gra
dient and ra t e of movemen t an d causes water t o move from all dir ec tions toward
t he cente r of pumping . Generally, ground water i n Br ooks County moves in an
eas t e rly or southeasterly di rec t i on t oward t he Gulf of Mexico . The rate of
movemen t ave rages around 35 f ee t per yea r.

Transpirat ion , evaporat i on, and interformat ional l eaka ge are the principal
means of na t ura l discharge in Brooks County. Plan t s (such as mesquite and sal t
cedar), who s e r oots reach the wa ter tab l e , remove wate r by t r ans pi r a t i on.
Extensive depo s it s of caliche near the surf ace preven t water f r om percolat ing
deep i nto t he ground, and consequent ly, water is lost by evapora tion. In
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Br ooks County, t he annua l gros s l ake evapor t ion is abou t three times t he aver
age annual rainfall. Therefore , l os ses of water by evaporation can be large.
I nterf ormat i onal leakage--the transfer of water f rom one aquife r to ano ther - 
i s the pr i nc i pal means of subsurface discharge of ground water . As pressure in
t he aqu i fe r i s increased (f rom increased r echa r ge ) , l a r ger quant i t i es of water
a re discharged by this means .

Ground water is discharged by pumpi n g or flowing wells (ar t i f i c i a l dis 
charge). In 19 64 , about 4, 100 ac r e-fee t , or 3.7 mgd (million gallons per day),
was removed in t his manner.

Pump i ng Tests

Pumping t ests on we l l s provide a s ource of information on t he hydraul ic
characteristics of t he aquifers . Hydrau l i c characteristics, the prime f ac tors
that determine t o what exten t gr ound wa t e r may be deve l op ed and the effects of
development, are descr i bed by t he terms "coefficient of t ransmissibil i ty" and
"coe ffic ient of stora ge. "

The coe f f ici ent o f transmissibility is de f ined as the number of ga l lons
of water tha t will move in one day through a ver t ical s trip of t he aquifer 1
foo t wide and having a height equal t o the t h ickness of t he aquifer, under a
hyd raul ic gradient of 100 percen t (that is, 1 foo t per f oot ).

The coefficient of storage i s de fined as the vo l ume of water a n aq u i f e r
wi l l release or t ake into storage per un i t sur face a r ea of the aquifer per unit
chan ge i n t he component of head normal t o that surf ace .

The hydraul ic prope r t i e s ma y be determi ned in t he laboratory by tes t i n g
rock s amples collected i n the field or by ana lyzing data ob tained from pumpi ng
test s of we l l s t ha t withdraw water from the aquifer . The l a t t e r method is more
reliable t han t he f ormer, becaus e of the difficulty of obtaining r ock samples
t hat represent the und i s turbed wa t e r - bea r i n g material, and, t oo , rock samp l es
yield data usually f or on ly a smal l part of the aquifer.

The Theis nonequilibrium me t hod as modified by Cooper and J acob (1946,
p . 526 -534 ) and the The i s recovery method (Wenzel , 1942, p. 95-96) we r e used t o
anal yze t he test data f r om wells i n Brooks County . Pumping test data were
ob t a i ned on s ix wells i n Brooks County (Tab l e 3), all of which tap the Gol iad
Sand . The coef f icients of transmissibility ranged from 10,700 gpd (ga l l ons per
day) per foot t o 18,500 gpd per foo t . The coe f f i c i en t s of storage ob tained
from two we l l s wer e 1 .8 x 10-5 and 2 x 10-5 •

The results from t he pumpi ng t ests may be us ed to pr edi c t the lower ing of
the water levels caused by pumpi ng wel l s . The t heoretical drawdown of water
levels with r e l a t i on to t i me and distance can be obtained f rom Figure 5 .

To determine t he drawdown at a cons t ant time fo r va r iabl e distances : us i ng
Figure 5, draw a line parallel t o the co ns t an t time-variab l e distance gu ideline
t hrou gh t he poi nt of i ntersection of t he des ired co ns t an t time and t he index
l i ne . Points on the constructed line represent the drawdown fo r variable di s
t ances as indi cated by t he left-hand s cale and top s cale, respectively . For
examp l e, in Figure 5 , the do t t ed l ine shows a drawdown of 31.8, 21 .7, and 11. 6
fee t at distances of 10 , 100, and 1,000 fee t from the center of pumping ,
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Table 3. - -Res u l ts o f pumping t est s

Scre ened
Average Coefficient

Specifi c
Well Ge ologic

interval
dis charge o f transmis-

capaci t y
Coefficient

Remarksforma ti on
(ft) during t est sib i li ty

(gpnr / Et ) of s t or a ge
(gpm) (gpd Zf t )

BP-84 -5 5 - 308 Go li ad Sand 6 75 - 705 334 12 ,200 10 -- Recovery of pumped
well.

84 -5 5 -309 do 694 -755 195 10, 700 15 .3 1.8 x 10-5 Drawdown in obs erva-
t ion well.

84 -55 -310 d o 68 6 - 74 9 195 10,700 -- 2 x 10-5 Re c overy of obs erva-
ti on well.

84 -56 - 203 do 654 -680 350 18,500 -- -- Re c overy of pumped
well.

84 -56 -501 do 560-600 240 15,100 4.4 -- Dr awdown in pumped
we l l.

84 -63 -304 do 54 8-600 200 12, 700 -- - - Recovery of pumpe d
we ll.
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respectively, after 1 day since pumping started . The cons t ant time- variable
dis tance gu ideline should not be used t o de termine a drawdown of less than
about 3 feet.

To dete rmi ne the drawdown a t a cons t ant dis tance for va r iab l e times: using
Figure 5 draw a line parallel t o the constant di stance-variable time gui de l i ne
through the point of i n t e rsection of the des i red cons t ant di s tance and the index
l ine. Poi n t s on t he co ns t r ucted l i ne r epr esent t he drawdown f or var iab l e times
as indicated by t he l eft-hand scale and bo t tom s cale, r es pectively. For example
in Figure 5 , the dashed line s hows a drawdown of 21. 7, 26 .8, and 31.8 feet af ter
pumping for 1, 10, and 100 days, r espectively, at a d i s t ance of 100 feet f rom
the center of pumping.

The aver age coe f f ic ient s of t he pumpi ng t ests we r e used in c omput i n g the
cu rves and are cons idered app l icable t o t hat par t of t he Goliad Sand in Brooks
County containing f r esh water.

Figure 5 is ba sed on a di s charge of 250 gpm (gallons per minute) and aver 
age coefficients of t r ansmissibility and storage for t he Gol i ad Sand as de ter
mi ned from t he a quifer tests in Br ooks County. If the discharge of 250 gpm is
doubled, then the drawdown wi l l be approxima t e l y doubled; f or in a homog eneous
aq uifer under eq uilibr ium condi t i ons , the drawdown is direc tly proportional t o
the pumping rate.

The speci f i c capaci ty of a well is expressed as the yi e ld i n gal lons per
minute per unit drawdown. The specific capac ities f or three wel l s ar e shown
in Table 3 . In the abs ence of de ta i l ed pumping-test data, the specific capac
i ty of wells may be used to i nd ica te the capacity of aqu i f e r s to yiel d water.
The specific capacity of a wel l depends pr ima r i ly on the hydraulic cha r ac t er 
istics of the aqui f er and i ndicates in a general way t he permeability of the
aquif er mat e r ial . The specif ic capacity also depends on the wel l eff ici ency .
I f the wells i n Brooks County a r e s c reened proper l y t o keep t he fine sand from
being pumped and permi t the maxi mum movement of wa te r i n t o t he we l l , t hen the
specific capaci t ies of the wells r epres ent true aqui f er proper t i es ; i f t he wells
a r e not properl y screened, then the true speci fic capac i t i es would be greate r
t han t he recorded va l ues . The l arges t specifi c capac i ty recorded (Tab l e 3) wa s
15. 3 gpm pe r foo t, and t he sma lles t was 4 . 4 gpm per f oot.

Ground-Water Deve lopmen t

The use of ground water i n Bro oks County abou t doubled from 1932 to 1964.
Usage inc r eas ed from ab out 2,250 acre-feet per yea r in 1932 and 1933 t o 4 ,100
acre-feet in 19 64. The wat e r pumped f or irrigation in 19 64 was ab out 40 percent
of t he to tal quant ity us ed t hat year . The quan t i t y us ed f or public supply has
increased rapidly. Table 4 cont a i ns da ta on pumpage of ground water f rom 1955
to 1964.

About 95 percent of the wate r used i n Brooks County i s wi thdra\~ f rom wel l s
i n t he Go l i ad Sand, and the depths of the we l ls range from l ess than 100 f ee t
on the outcrop to more than 900 f ee t i n t he eas t er n part of the co unty. Many
wel l s dril led t o supply wa ter for oi l -we l l drilling ope r a t i ons have been con
ver t ed to rural domestic and livestock needs .
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Table 4 .--Pumpage of gr ound water, 1955-64

I r r i ga t i on Rur a 1 domes tic
Tota 1*Publi c s upp ly Industry and livestock needs

Yea r ac -ft ac -ft a c r- f t ac - f t ac-ft
per yr mgd per yr mgd per yr mgd per yr mgd per yr mgd

1955 841 0. 75 -- -- -- -- 841 0.75 1, 700 1. 5

1956 930 . 83 -- -- -- -- 852 .76 1,800 1. 6

195 7 964 . 86 -- -- -- -- 852 . 76 1, 800 1. 6

1958 818 .73 173 0 .15 -- -- 852 .76 1, 800 1.6

1959 829 . 74 -- -- -- -- 863 .77 1,700 1. 5

1960 886 . 79 -- -- -- -- 863 .77 1,800 1.6

1961 986 . 88 -- -- -- -- 874 .78 1, 900 1.7

1962 1,121 1.00 -- -- -- -- 8 74 . 78 2, 000 1.8

1963 1, 076 .96 -- -- -- -- 874 .78 1, 900 1. 7

1964 1,345 1. 20 1,6 75 1.49 224 0 . 20 8 74 . 78 4,100 3. 7

* Fi gur e s are ap proxima te bec a us e s ome of t he pumpage is estimated . Tot als are r ounded to two
signifi can t fi gures. Tot a l s are i ncomplete fo r the per i od 1955 -63 becaus e data f or ind ustry and
i r riga tion were not avai lab le .



Public Supply

The use of water for public supply has increased tenfold from abou t 0.12
mgd in 1932 and 1933 to about 1.2 mgd in 1964 (Table 4). Public supply usage
represented about one-third of the total used in the county in 1964 .

A total of 10 wel l s supply water fo r publ i c use in Bro oks County. Fal
furrias, the only city in t he county havi ng a publ ic- s upp ly system, pumps most
of t he wa t e r used f or pub lic supply. The city uses three wel l s fo r supplying
its needs and two others as standb y wel l s . The onl y other public supp ly of any
cons equence , the public school at Encino, uses about 9 ,000 gpd . Other publ i c
supply wells are at a church in Encino, a drive-in theater south of Encino , and
t he county airport southeast of Falfurrias. Wat e r wells at oil-field camps
general ly are used for industrial and public-supply purposes , but t he quanti t y
of wa t e r used by residents in these camps i s insigni ficant.

Irrigation

Irrigation has been practiced on a small scale in Brooks County sinc e about
1910 . By the winter and spring irrigat ion season of 19 32- 33, an estimated 500
t o 600 acres of citrus or cha r ds and truck gardens was irrigated with water f rom
85 t o 90 wel l s , and by 1940, the irrigated acreage had been reduced t o ab ou t
60 percent of the 1932-33 est imate (Tur ne r and Cumley, 194 0). The reduc t ion
was a t t r i but ed to a de crease in truck f a rmi ng . Some of the principal us er s of
wa t e r for irrigation expressed the belief that , although a reduction had
occurred in the number of acres irrigated, the quantity of water us ed in 1940
was virtually the s ame as in the 1932-33 season becaus e the c i t r us trees had
gr own larger and required more wa t e r per acre .

In t he early 1950' s, f r eez i ng weathe r ki l led or severely damaged t he cit r us
or chards i n the county , and i r r i ga t ion was cur t a i led f or several years. Some
of t he or cha r ds were no t r eplanted, and the water was diverted f r om orchard
irrigation to small gr a i n , pa sture, and truck farming .

An inventory of i r r iga tion made i n 1958 and a gain in 19 64 (Gil l et t and
Janca , 1965) indicated that 173 acre-f eet of wat e r was used in 1958 , bu t t he
quant i ty had i ncreased to 1, 675 acre-feet in 1964. A large pe r centage of t he
1964 f i gur e was us ed fo r irrigat ing pas t ur es and vege t ab l es.

Industrial Use

Industrial use of water i s insignificant . During the exploration f or oi l
and the development of the oil industry, industrial wa t e r use increased, bu t
t he pumpage of water for industri al purpos es i n 1964 i s small compa red to t he
t otal quan t i ty used f or a ll purpos es in t he county . The estimat ed industrial
us e of ground water in the county i n 1964 was 224 acr e-fee t , or 0 . 20 mgd . This
i s about 5 percent of the t otal.

Rur a l Domestic and Livestock Needs

The es t ima ted wi thdrawa l of ground water i n 1964 f or rur al domes t i c and
l ives tock needs was about 880 ac r e-feet , or abou t 0 .8 mgd. This i s about 22
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percent of the t ot a l ground water used fo r all purposes . Accor ding to the
population figures, the 1964 es tima te has not changed materially s i nce 1950 .
Mos t of t he r ur al domes tic and livestock wel ls a re equi pped wi t h windmills or
small gasoline-powered pumps and are not des igned to yi e l d more than a few
gallons pe r minute.

Chang es in Water Levels

Water l evels in t he aquifers in Bro oks Count y rise or fa l l mai nly in
response t o changes in t he r ates of recharge or discharge and r ates of pumpage.
Dur i n g pe r i od s of drought, recharge to the aquife r is reduced and gener a l l y
pumpage of wa t e r is increased , thereb y reducing t he quant i ty of ground wat e r in
storage-- and the wa t e r levels dec line . Conv ersely, during peri ods of above
normal rainfall, t he proces s is r eversed- -and t he wat er levels rise.

The decline of t he water l evel is l a r ge whe r e we l l s ar e concen t ra t ed i n
relatively small areas or in areas where the coeff ic i ent of t r ansmissibility of
the aquifer is l ow. I n these a r eas the cone of de pression creat ed by pumping
one wel l will intersect t ha t of a nearby wel l , and t he compo s i t e cones result
in dee per pumping l evels t han those whe r e the wells a r e ad equat e ly spa ced .

Water levels change especially i n i r r igation a rea s whe re wel ls ar e heav i l y
pumped . When t he s easonal irrigation period is over , wa ter level s usually rise
and may even r ea ch the i r former level s.

The app roxima te a l t i tude of the water levels in the Gol iad Sand in 1932-33
is shown in Figure 6 . Many of t he we l ls having data that were used i n t he prep
ara tion of t his map are now abandoned , but t he well locations are shown.

The approximate alti tude of water levels i n t he Gol iad Sand i n 1964-65 i s
shown i n Figure 7 . The 1964- 65 wa t e r - l eve l map may be used t o estimate t he
a l t i t ude of t he water level when drilling a well t o the Goliad Sand in any part
of t he co un ty .

A comparison of the t wo wat e r - l eve l maps , in conjunc tion wi th measur ed
declines in water l eve l s , shows t he rises and declines of the wat e r l evel s f r om
1932-33 t o 1964-65 (Figure 8). Water l evels have declined everywhere except i n
one area i n the west-central par t of t he count y where water l evels rose as much
as 30 f eet. In t ha t a r ea , only a sma ll amoun t of water was pumped f r om a few
livestock and domestic wells. The l argest dec l i ne in wa te r l evels occur r ed in
t he north- centra l and nor theas tern par t s of t he count y where t he wi thdrawa l s
f or irrigat i on and pub lic suppl y a re large. The water l evel dec l ined a t l eas t
110 feet i n the north-central part of the coun t y in t he 32- year pe r iod. Wi th
drawa ls in southe rn Jim Wells County fo r i r r iga t ion and f or i ndustrial use at
the La Glor ia r e f i ne r y , wh i ch normally us es more water annual ly t han Fa l f ur r i a s ,
pr obably co nt r i buted cons iderably t o the decline in Brook s County. As a result
of t he decline, pumps were l owered in many wel ls, and the cos t of pumping
increased.

I n Figure 9 i s shown the decline of t he water l eve l in fo ur observa t i on
we l l s . The water level in a l l four of the wel ls shows a net dec l ine fo r t he
entire period; a r i s e in the wat e r level ov er a period of one or more years
reflec t s above average r ainfall.
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If t he present rate of pumpage is con t i nued in no r thern Brooks and south
ern Jim Wel ls Counties , water l eve l s will co nt i nue t o decl i ne , a l though at a
slower rate, because more water wi ll f low toward t hes e centers of pumpage as
the hydraulic gradient steepens.

Wel l Construction

Turner and Cumley (1 940 ) descr ibed mor e t han 900 wel l s in Brooks County a t
the time t he records wer~ made in 1932-33. Many of these wells are now aban
doned or unused because of infer ior construction. For exampl e, some of t he
wells were completed wi th the iron casing in direct contact wi th shallow, saline
wa t e r which is corrosive . The shallow water cor r oded t he casing to such an
ext en t t ha t the saline wa t e r entered the well, and the qual i t y of the wat e r in
t he well deteriorated. Other wells had large slots in the casing which per
mi t t ed sand to enter the well. This resulted in excessive wear on t he pump and
reduced the yield of t he wel l. Many small-capacity domestic and livestock wel l s
have casings that r each the bo ttom of t he hole so that water can enter the we l l
only through the end of the casing. These "open end" we l l s , though norma lly
pumped at rates of l ess t ha n 5 gpm, cannot prevent sand from entering t he we l l
and must be cleaned periodically.

The purpose and expected y i e l d of a wel l general ly determines the manne r
in which a well is constructed. I f l ar ge - capac i t y we l l s a r e required , t he
initia l cost of which is comparatively high, the most modern me thods of well
co ns t r uc t i on should be used in order f or the owner to receive the bes t r eturn
on his investment .

Moder n muni c i pa l wells generally are underreamed, screened, and gravel
packed opp osite the wa t e r - bea r i ng sand. The gravel packing increas es t he effec
tive diameter of the wel l , aids in preventing the entrance of sand i n to t he
we l l , and protects t he casing from cav i ng of the surrounding formation. The
s pace bet ween the hole and the blank cas ing i s cement ed off from the land sur
f ace t o t he t op of the first screen. This prevents the entrance into t he wel l
of inferior quality wa ter and prevents t he corrosion of t he cas i ng by highl y
mi ne r a l i zed wa t e r.

I rrigation wel ls are des igned to pump a large quant i t y of water a t a s l ow
a cost as possible . The wells generally a r e finished with t orch-sl otted ca s i ng
and s ome are underreamed and grave l packed. Care shou l d be t aken t o relate t he
wi dt h of the slots to the diamete r of the sand particles . If the s lots a re t oo
large, cons iderable quantities of s and en ter the well , resulting in wear of the
pumps and casing. On t he ot her hand, s lo t s t hat are t oo smal l, or an insuf
f i c i e n t number of slots, may c aus e e xcessive "e ntranc e losses" i n head, t her e by
reducing the specific capacity of t he wells .

Mode r n r ural domes t i c and livestock wel l s are equipped wi t h j et pumps ,
submers i b le pumps, or windmills . The wel ls are cased wi th galvanized pipe down
t o the des i red wa t e r - bearing sand and usually have torch-slotted or perforated
pipe or s creen s et oppos i t e t he wa ter -bear i ng s and.
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Hydrogrophs of Wells in the Goli ad Sand
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QUALITY OF GROUND WATER

All ground water contains dissolved minerals. The amount and the kind of
mi ner a l s found in solution in ground water depend to a large extent on t he
physical and chemical character of the rocks through whi ch the water moves and
the length of time the water has been in contact with these r ocks. Usua l ly,
mos t deep gr ound wa t er is free from cont ami na t i on by organi c mat ter; but, nor
mal ly, the dissolved-solids content increases wi t h depth.

General Quality- of- Water Tolerances for Different Uses

The suitability of a wat e r supply depends upon the quality of t he water
and the limitat ions imposed by t he us e con t emplat ed. Wa t e r - qua l i ty r equirement s
hav e been ba sed on va r i ous criteria including bacterial content , physical char
ac ter i s t ics, and chemi cal cons ti t uen t s. The problems arising from adverse
physical ch a r ac t eris t i cs and bacterial content can generally be remedied rather
economically, but removal or neutralization of unwanted chemical constituents
may prove difficult and expensive .

Public Supply

The U.S. Public Health Se rv i ce (1962) has set up the following standards
f or drinking wa ter used by interstate carriers :

Substance Concen t r a t ion
(parts pe r mill ion)

Chl oride (Cl) 250

Fluori de (F) . 8*

Iron (Fe ) . 3

Manganese (Mn) . 05

Ni t ra t e (N03) 45

Sulfate (S04) 250

Dissol ved solids 500

*Upper limit f or Brooks County ba sed on an
appropr ia t e annua l average of maxi mum daily
air t emperature of 85 .loF calcula t ed over 51
yea r s a t Falfurrias .

Wa t er having chemical substances in excess of the standar ds of t he U.S.
Publ ic Health Service may be objectionable f or var i ous r easons . For example,
concentra t i ons of nitrate in excess of 45 ppm (parts per mi llion) in water used
for f eeding infants has be en related to the i nc i dence of i nf ant cyanosis
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(methemoglobinemi a or "blue baby" disease) , in which t he oxygen content i n t he
blood i s reduced and a form of asphyxia resul ts (Maxcy , 1950, p. 271). High
ni t r a t e co ncen t ra tion may be an indication of po l l u t ion f rom organic mat ter,
commonly s ewage. Ex c e s siv e concentrations o f i r on and manganes e in water cause
reddish-brown or dark-gray precipita tes t hat stain clothi ng a nd plumbi ng fix
tures. Chlor ide content exceeding 250 ppm in water may have a s a l ty t aste, and
sulfate in exces s of 250 ppm in water may be laxative. Exc es s ive f l uor i de con
cen t r a t ion may cause mottling of teeth; however, abou t 1 ppm may reduce the
incidence of too th decay (Dean, Arnold, and Elvove, 1942, p . 1155- 1179) .

Wa te r having a dissolved-solids content (degree of mineralizat ion or
" total salts") in excess of 500 ppm is no t r ecommended fo r pub lic supply if
other l ess mineralized supplies are or can be made avai lable at r ea s onable cost .
Wa t er having less than 500 ppm dissolved solids is not always availabl e , and i t
is r ecogni zed t hat a considerable number of supplies with dissolved sol i ds i n
excess of t he es tablished limit are used without any obvious ill effec t s .
Beca use t he di s solved-solids content of wat e r is a major l imita t ion on its
prac tical use , a general classification of water based on dissolved-sol i ds con
t ent, as us ed in t h i s r eport , is shown in t he fol lowing table (Winslow and
Ki s t er , 1956, p. 5) :

Descrip t ion Dissolved-solids content
(ppm)

Fre sh Less than 1 ,000

Slightly saline 1 ,000 to 3, 000

Modera tely saline 3, 000 t o 10,000

Very saline 10 , 000 to 35,000

Brine More than 35 ,000

In wa ter t he principal constituents caus i ng hardness are calc ium and mag 
nes ium . Excess ive hardness requires increased use of s o ap. Hardnes s also
causes a forma tion of scale i n hot-water heaters and water pipes . The commonly
accepted s tandards a nd classification of water hardness are shown in t he f ol
l owing t abl e :

Hardness range Classification
(ppm)

60 or l e s s Soft

61 to 120 Mode r a t e l y hard

121 t o 180 Hard

Mo re than 180 Very hard
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Industr i al Us e

Water s uit ab l e fo r i nd us tria l us e may no t be acceptable f or human consump
tion. Water f or i ndustrial us e may be placed in t hree principal categories- 
cool i ng wa t er , boiler water, and proces s wat e r . Cooling wat er usually i s
selec t ed f or its l ow temperature , a l though its chemical qual i t y also has s ig
nificance because t he chemica l cha racteristics may adversely affec t t he heat 
exchange surface .

The t emperature of ground water near t he l and surface in Brooks County is
generally very near t he average annual air t empe r ature of 73 . 3°F , bu t t he
t emperature of t he water increases wi th dep th at t he rate of abou t 1 °F per 100
feet.

The qual i ty of water f or steam boilers mus t meet rigi d s tandards . Cor
rosion and en c rus tation become a problem because of t he inc r ea s e in t empera t ure
and pressur e . The constituents t hat make water corrosive a r e calcium and mag
nesium chl or i de, sodium chlori de in the pres en ce of magnesium, acids, dissolved
oxygen, and carbon dioxide. Silica in boiler wat er fo rms a hard s cale, and t he
scale-forming tend ency i ncr eases as t he boiler pressure increases. Tr ea t men t
of water f or boil er use may be necess a r y , the r e f or e examinat i on of t he suit
abili ty of t r ea tmen t of r aw water i s desirable .

Wa ter us ed as process wate r in manufac turing i s subjec t t o a wi de r ange of
qual i t y r eq ui rements which generally are rigi dl y con t rolled. For example, water
used in tex t i le manufac tur ing must be low i n dissolved sol ids and free from the
staining ef fect s of precipitated i ron and manganes e. The beve rage industry
r equires water f r ee o f i ron , mangane s e , and organic substan ces. Wa ter u s e d i n
mak i n g high-grade paper may co n ta i n on l y exceedingly small concen t r a t ions of
heavy me t a l s . Whereas cool i ng and boiler water can often be r eus ed , pr ocess
water is us ua lly not ava i l able or not prac t ical fo r r eus e.

Irrigation

The most impor tan t chemica l charac ter i s t ics per t inent t o t he evalua tion of
wa t e r fo r i r r iga t ion are : (1) t otal co ncen t rat ion of solubl e salts or
dissolved-solids content (an index of t he salinit y hazard) ; (2 ) proportion of
sodi um t o t ota l ca t i ons (an index of t he sodium hazard); (3) the amount of
res i dual sodi um ca r bona t e ; and (4) t he concent r ation of boron .

The U.S . Salinity Labo r a to r y Sta f f has propos ed a sys t em of c l as sif i ca t i on
for i r r i gation wa t e r s (U.S. Sa linity Lab or a t ory Staff , 1954 , p . 69-82). The
c l as s i f i ca t i on is based on t he sal i ni t y hazard as measured by t he elect r ica l
co nduc tivi ty of t he water a nd the sod i um hazar d as measured by t he SAR (sodium
ads or pt i on r at i o ) . Wa ter t o be used f or i rr i ga t i on may be evaluated by pl ot 
t ing t he SAR and s pec i f i c conduc t ance of the water sample as shown on Figure
10 . The impo rtance of using the t ota l sol ub l e sal ts or dissolved-solids co n
t ent of wat er as a criterion f or t he water ' s acceptability fo r i r r i ga t ing i s
t ha t it point s out t he damage whi ch may be done t o the soil by excessive
accumulat ion of t he salts . Kelly (19 51, p. 95-99) c i ted areas having an aver 
age annual precipitation of abou t 18 inches in which t he salts d i d no t accumu
l ate in t he soil. Wi l cox (1955, p . 15) bel ieves t hat the sys tem of class i f ica
tion proposed by t he U.S . Salinity Lab oratory Staff i s not directly ap pl i cab l e
to supplemental i rrigation in areas of r e l at i vely high rainfall. I n Br ooks
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Coun ty , wher e t he aver age annua l prec i pita t i on is 23.37 inches, the sys tem of
clas sif i cat i on may not be f ul ly applicable . Wi lcox (19 55, p. 16) indicates that
wate r general ly may be used safely f or supplemental i r rigation if i t s specific
conductance i s less than 2, 250 micromhos per centimeter at 25°C, its SAR is
les s t han 14 , and the soil-drainage condit ions are good . Care should be taken,
t heref ore , i f i r r igation waters are near t hes e limi t s or if the crops grown ar e
sensitive t o t he hazards of so dium and salinity.

If carbonate and bicarbonate, in epm (equival ents per mi l l ion) , is mo r e
than calcium plus magnesium, RSC (r es i dua l sodium car bona t e) wi l l be present .
The forma t ion of RSC will accompany t he increase in sodium and cause the soi l
t o be alkal ine; th i s a lkalinity, in t ur n , causes the organi c matter in the soil
to dissolve . The soi l may become grayish black and is refer red to as "b lack
alkali." From results of determinations made on irrigated noncalca reou s soil,
Wi l cox , Blair, and Bower (1954, p. 265) report " • • . it has been concluded t hat
waters containing more t han 2.5 mell [milliequivalents pe r l i t er ] of residua l
Na 2C03 are no t suitab le fo r irrigation, those t hat co ntain be tween 1 .25 and
2.5 mel l are marg i nal, and t hos e containing l es s than 1 . 25 mell are pr obably
safe . The s e concl usions a r e , o f course, tentative and subj e ct t o c hange a s
mor e data are obtai ned . Furthermore, t he degree of leaching wi l l modify pe r 
mi ssible l imits to s ome extent."

An excess ive concent r a t i on of boron will cause wat er to be unsuitable f or
irrigation . Wilcox (1955 , p . 11) sugges ts that a boron concentration of as
much as 1.0 ppm is pe rmi s s i bl e for irrigating boron-sensitive crops ; a concen
trat ion of as much as 3 .0 ppm is permis sibl e fo r boron-tolerant crops .

Qual i t y of Water by Formations

Gene r a l Di s cuss i on

All of Bro oks County is underlain by water-bear i ng format ions conta i ning
fresh to s l i gh t ly saline water. The altitude of t he base of fresh t o s l ight ly
sal i ne water ranges f r om about 50 feet below sea l evel in the Alta Verde oil
fie l d, about 15 miles wes t -southwest of Fal furrias, t o about 2,300 f ee t below
sea level near t he central part of the count y (Figure 11).

The base of the f r esh t o slightly saline water was de t e rmi ned t h r ough a
combi na t i on of electric logs and chemical ana l ys e s of the ground wat e r . An
exp lanation of t he procedure used t o de t e rmi ne the salinity of water f rom elec
tric l ogs ha s been publis hed by electric-loggi ng compan i es .

In Figure 12 is shown t he de pth of selected wells t apping the Goliad Sand
and Oakville Sandstone and t he chloride and dissolved-sol ids conten t of wate r
f rom wells and three salt-wa ter disposal pits . The samples fo r ana lys i s were
collec ted fr om wel l s selec ted f or t he i r dif f e r ences in dep th and are pr obably
r epr es en t at i ve of the water in the same general areas and at comparable depths .
The water from the three sa lt-water disposal pits wa s ve r y saline , or br i ne .

In Table 7 a r e given t he r esul t s of chemical analyses of samples from 81
wa t e r wel l s (68 of which are r ecent analyses) and from t hr ee salt-water dis 
posal pi ts. Turner and Cumley (1940, p. 3-56) showed fie ld determinations of
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chlor ide, hardness, and sulfate of many ot he r wells - - some of which have since
been ab an doned . The wells and pits sampled are i dentified on Figure 14 by means
of lines over t he wel l and pit numbers.

Because the mi ne r a l constituents in ground water origina t e pr incipal ly
from t he soil and rocks through which the wa ter has passed, t he differences in
t he chemical character of the water indicate in a general way the na ture of t he
geologic f ormations t hrough whi ch the wa t e r has moved . The quality of t he water
in t he Oakville Sandstone, the Go l i ad Sand, and the Lis s ie Format i on , Beaumont
Clay, and windb lown sand i s discussed separately i n t he fol lowing r eport
sec t ions.

Oakville Sandstone

Quality-of- water data a r e av a i labl e for on l y four wel l s t ha t tap the Oak
vil le, principally be cause ample supplies of water can be obtained f rom sha l 
lower f orma tions. The wat er from well BP-87-l4-40l co ntained 806 ppm dis s olved
solids, 270 ppm chloride, an d 90 ppm sulfate . Well BP-84-63-70l contai ned
1 ,190 ppm dissolved s olids, 290 ppm chloride, and 290 ppm sulfate . Well
BP-87-08-l0l contained 1 ,660 ppm dissolved so lids, 400 ppm chl or i de , and 532
ppm sulfate. Well BP- 87-08- 90l contai ned 1,730 ppm disso l ved solids, 255 ppm
ch lor i de, and 736 ppm sulfate. The fact tha t well BP-87-l4-40l, neares t t he
ou t crop, yi e l ds the best quality wat er suggests tha t even shallower wells neare r
t he outc rop of the Oakvi l le may yi e l d even less mineralized water .

The chemical ana lyses show t hat the water from the four wel l s does not
meet t he drinking- water s tanda r ds set by the U.S. Publ ic Health Se rvice. The
high f luoride con t ent of the wa te r , ranging from 3 .5 to 5 .6 ppm in t hree of the
deeper wells, may cause mo t t l i ng of teeth in those who use it continua l ly f or
drinking purposes , and t he high s ul f a te cont en t in t hr ee of the deeper wel ls
may have a laxative ef fect.

The Oakville water has be en used oc cas i ona l ly for suppl ementa l i rrigat i on ,
although the water i s not r ecommended f or this purpose because of the high SAR,
high RSC, high dissol ved- solids cont en t , and high boron concentration . On
we l l - dr a i ned soils tha t pe rmit rainfal l t o l ea ch the salts from the roo t zone
of plants, wa t e r f r om t he Oakvi l l e may be used for supplemental i r r i gation.

Mos t of the indus t ries require wat e r of better qual ity than t ha t f ound in
the Oakville Sands tone; however, the water may be us ed fo r coo ling pur poses .
Sof t water is generally ava i l abl e f r om the Oakvil le in the southeas te r n part of
t he co unty.

Go l iad Sand

The Gol i ad Sand is tapped by more than 90 pe rcen t of t he wells in the
count y, becaus e the Gol iad is t he sha llowest aquifer contai ning wa ter of
acceptable quality an d adequa te quantity. This water i s be ing used fo r all
purposes i n Brooks County . The wel l s range i n dep t h from ab out 50 fee t a t t he
outcrop on the wes ter n side of the county to mo r e than 800 feet on t he eastern
s i de .
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The qual i ty of t he water i s generally sui table fo r publ i c supply and some
industrial uses . The dissolved solids in 71 s amples r anged from 395 to 3,360
ppm, exceeding 500 ppm in all bu t one sample (well BP-87-l4-50l) . In only 15
samples, however , did it exceed 1, 000 ppm. Mos t of the wa ter sampled was hard
to very ha rd ; the hardne s s i n 71 samples ranged f r om 11 ppm i n a wel l 700 f ee t
deep to 1 , 060 ppm in a wel l 100 feet deep , and exceeded 120 ppm in all but 12
samples . The chloride content in 76 samples r anged from 51 t o 1 , 450 ppm,
exceeding 250 ppm in 25 s amples . The su lfat e content in 76 samples ranged from
7.6 t o 4,341 ppm, exceeding 250 ppm in onl y 8 sampl es. The fluoride content in
61 samples ranged from 0.2 to 7. 0 ppm, exceeding 0 . 8 ppm in only 8 sampl es .

Much of t he water i s suitable fo r supplement a l i r r igation . Analyses of
wa t er from 71 wel l s show t hat 14 of t he samples had co nduc t iv i t i es greater t han
2,250 micromhos . The SAR ranged from 1 .1 t o 44 in 60 samples and in only 4
s amples did it exceed 14 . The RSC in 57 samples r anged from 0 .00 to 5 .63 epm,
ex ceedi ng 2.5 epm in 12 samples . Boron r ange d f rom 0 .01 t o 1 .4 ppm i n 20
samples and exceeded 1 . 0 ppm in only 2 samples. Sandy and wel l - drai ned so ils
i n Brooks County may partiall y offset any detrimental effects of using wat er
tha t i s high in the s alinity and so d i um hazards . Twen ty-six wel ls produce
water from t he Goliad Sand fo r i r r igation .

Probably 95 pe rcent of t he domes tic and l i ves t ock wells t ap t he Gol iad
Sand . As prev i ous ly sh own, in only a few wells a re chemica l substan ces gene r 
a l l y pr es ent i n exces s of the s tandards s et by t he U. S. Publ i c Heal th Ser vice
for human consumption . Livestock have greater t ol e r ance fo r highl y mi nera l i zed
water than humans; therefore, prac t ical ly all of t he water available t o wel l s
is usable by livestock.

Lissie Formation, Beaumont Clay,
and Wi ndblown Sand

The Lissie Forma t i on, Beaumont Clay, and windblown s and a r e treated a s a
uni t fo r t h i s d iscussion. Field tests by Tur ne r and Cumley (1940) show t hat
water containing chloride i n exces s of 2 ,000 ppm i s found in t hes e shal l ow
format ions in much of t he county, but in local areas, s ha l l ow wel ls may t ap
water having chloride concentrat ions as l ow as 200 ppm.

Onl y a f ew wel ls a r e be l ieved t o obtain wat e r f rom the Li s s i e Formation ,
Beaumont Clay, and windb lown sand because of the usual l y high salinity, and
test dril ling i s necessa r y t o l ocate t he local areas where water of acceptab le
qua lity can be fo und .

PROBLEMS

Sal t-Wa t e r Disposal

In 1961 a s tatewide survey was made by t he Texas Wat e r Commission an d t he
Texas Wa t er Pollution Control Board (196 3) to de termine the amount of produc
t ion and methods of disposal of oi l - f i e l d salt wa ter . The survey i ndica t ed
that t he t ot a l quantity of salt wa t er produced in the county in 1961 was
1 ,974,757 ba r rels . Of t his amount, 1 , 221 , 843 ba r r el s, or 61 .9 percent, was
pl aced in open surface pits; 700 , 695 ba rrels, or 35.5 percent, was r eturned t o
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subsurf ace f ormations t hrough inj ection well s; 52,018 bar r e ls , or 2 .6 pe rcent ,
was disposed by miscel laneous means ; and the means of disposing of t he r emain i ng
201 bar rels, or 0 .01 pe rcent, was unaccountable .

Theoret i cal l y , when oil-f ield wa t er s are pl aced in an open surface pi t f or
dispos a l , t he wa ter wil l evapor ate and leave t he sa l ts as residue i n t he pits.
This situation is true on ly if the pits a r e lined wi t h i mperviou s mater ial and
no wa ter i s a l l owed t o esca pe t hrough the bo t tom and s ides of t he pit or by
overf low. Most of the disposal pits in Brooks County a r e un l i ned; they allow
t he seepa ge o f water i nto t he gr ound and t he infi l t rat i ng sal t wa t er i s f ree
t o con t ami nate t he f resh water .

Because ground water moves s lowl y, t he sal t wa t e r may not r each t he f r esh
wat er fo r year s . Once the fresh water is con taminated and t he quality of t he
wa t e r de terior a tes, t he damage cannot be r ec t ified mer e ly by el imina ting t he
sour ce , becaus e a longe r period wi ll be requ i red f or pu r i f i cation and dilu t ion
than fo r t he original pol l ution .

Res ul ts of chemi ca l analyses of s amples of wat e r t aken from three of t he
sal t -water disposal pi t s in Brooks County are shown in Tabl e 7. The di s sol ved
s olids r a nge f r om 22 ,000 t o 147, 000 ppm and average 70 ,100 ppm. Expr essed in
tons of sal t from t he 1 , 221 , 843 barrels of salt wa t e r di s posed in open surface
pi t s in 1961, t he r esidue would be 15 , 025 t on s . Assumi ng 80 pounds pe r cubic
foo t f or t he r es i due in solid state , abou t 376,000 cubic f ee t of s a l t wou l d
have been lef t in open sur f ace pi ts a f t e r evapora tion , provi di ng t he pits were
i mpervious. The accumulat ion of salt observed in t he pits was ver y small ,
whi ch indicates t hat much of the sal t wa ter seep s int o t he ground .

Injection of t he sal t wa ter i nto f orma t i ons wel l beneath the deepest beds
co ntaining f resh t o slight l y sa l ine water i s on e of t he s af es t me thods t o di s 
pos e of oi l -f i e ld was t e , i f pr oper a t t en t i on i s given t o t he cons t r uc t i on and
op eration of t he inj ec t i on wells.

No direct evidence of salt-wa t er contamination f rom open surface pi t s was
di s cove r ed f rom t he we l l s sampled. Con tamina t ion is believed t o be oc cur r i ng ,
never t heless , because of the many unl i ned pits and the po rous na t ure of t he
s oi l i n t he v icini t y of t he p i t s . If the ground wate r is i ntens i vely developed ,
t hus i nc r easing t he s lope of the water t able and t he ra te of movement of the
water, t he pot ent i a l r ate of cont ami na tion will i ncrease .

Improper ly Cased Wells

I f the casing is no t cemen t ed opposi te beds t hat conta i n sal i ne water and
ov er l ie f r es h water-bearing formations, the saline water may co r rode the cas i ng
and en te r t he well . I n Br ooks Coun ty where saline wat er ove r l i es f resh t o
s l i ght ly sal i ne water , ext r a ca r e sho ul d be taken i n cas ing off t he sal i ne
wa t e r.

The Te xas Railroad Commission requires t ha t all "fr e sh wa t er strata" be
pr ot ec ted aga i ns t pos s i ble co nt ami na t i on by i mpr operly cas ed oil wel ls . The
Commission is sues r ules governing t he depth of cemented sur f ace casing r equ ired
to prot ec t such s t rata for many oi l fields within the State .
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A study of t he f ield rules pub lished by t he Texas Ra i lroad Commission
r evea l s tha t only the Palo Blanco oil field, 16 miles west of Falfurrias, has
inadequate surface-casing requirements fo r protecting the fresh to s l ightly
sal ine water beds. Under present publ ished r ules , only 500 feet of surface
casing i s r equ i r ed by t he Railroad Commission. Figure 11 indicates tha t in the
ar ea of the Palo Blanco field, t he base of fresh t o slightly saline water i s
about 1 , 000 fee t below sea level.

POTENTIAL DEVELOPMENT OF GROUND WATER

The volume of ground water available in Brooks Count y on a l ong- t e rm bas is
depends chiefl y on the average rate of recharge. The long-term average r ate of
recharge can be estimated by determining the quantity of ground water moving
through the county . This quantity is computed by using the formula Q = TIW , i n
which Q is the quantity of water i n gal lons per day moving through the county,
T is the coefficient of t r ansmi ssib i l i t y in ga l l ons per day per f oot, I i s t he
hydr aul i c gradient of the water surf ace i n feet per mi le, and W is t he average
wid th of the coun ty i n miles norma l to t he hydraulic gradient. The average
gr adi en t of the water surface i s about 12 fee t pe r mil e, t he average coeffi
cient of transmissibility based on six pumping tests is 13 , 000 gpd per f oot ,
and t he wi dt h of Brooks County along t he Brooks-Kenedy County line is 33 miles .
On the ba sis of t hese figu res, t he computed average recharge or quanti t y of
wat e r perennia lly availabl e fo r development i n Brooks County is approximately
5 mgd, or abou t 5, 600 acre-feet per yea r. The average coefficient of trans
miss i bility used in t he computations is from pumping tests on we l ls t hat screen
only a small fract i on of the entire t h i cknes s of sand containing fresh to
slight l y saline water ; therefore, the ac tual r echa r ge or quanti t y of wa t e r
perennially available for development i s probably a few times l arger t ha n t hat
comput ed .

In add i t ion to a t least 5 mgd perennially available f or withdrawal, about
80 mi l l ion acre-feet of fresh t o slightly saline wat e r is in transient stora ge
in the county. Because most of this wate r is too deep in the gr ound t o be
withdrawn economically, on l y t he water stored in the upper par t of t he aqui f er
wi l l be cons i der ed for potential development.

Wi t h 400 feet a s s umed t o be an economic depth below land surf ace fo r
pumping water, the vo lume of saturated sediments in the upper 400 feet was com
put ed and a storage coefficient (0 . 15) wa s estimated in order t o eval ua te t he
vo l ume of water available for us e . According t o these assumpt i ons , abou t
11,000 ,000 acre-feet of water in t ransient s torage can be withdrawn. With
drawals exceedi ng t he perennial yield can be made for s everal hundred yea r s
before water in the upper 400 f eet of sediments will be depl e t ed . Many wells
properly spaced would be needed to economically withdraw t his water.

The a r ea s mos t favorable for development of ad di t i ona l supplies of ground
wa t e r are indi cated by the sand-thickness ma p (Figur e 13 ) . General ly ar eas
hav i ng relatively thick sand containing f r esh t o slightly sal ine water are t he
mos t f avor a bl e a r ea s for fu ture development. Beds of sand t hicker than 700
feet underlie an elongated area about 2 miles wi de and 8 miles long f r om 3 t o
10 mi l es sou t hwes t of Falfurrias . Ot he r areas, wher e the s and th i c kness is
more than 600 feet t hi c k , are shown on the sand-thi ckness map . In l a r ge areas
throughout much of t he county, sands as t hi ck as 500 feet may yi e ld as much a s
500 gpm of water.
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Unfavorable a r eas f or fu ture development are nea r and over salt domes ,
such as t he Gyp Hi l l and Al ta Verde domes , where the ris i ng sal t block ha s
compressed and thinned the sed i ments and where t he permeability of t he wat e r 
bearing formations i s l ow.

The mos t beneficial deve l opmen t of ground water depends on t he pr oper
spacing of wells . Moderate- t o l arge-cap ac ity wells should be widely spaced
to prevent the over lapping of cones of depression which r esul t i n deepe r water
levels and highe r pump i ng costs. Wells properly spaced may produce 500 gpm of
wat e r in much of t he county where t he sand is as t h i ck as 500 fee t if all of
t he beds of s and are screened; and, locally, more t han 500 gpm can be produced
f r om th i cker s ands .

Gr ound wate r for rura l domes tic and livestock needs can be obtained i n
sufficient quant i ties a lmos t everywhere i n the coun t y at depths r an gi ng f rom
abo ut 100 f ee t on t he west s ide of the county to abou t 400 f eet on the eas t .

CONCLUSIONS

Additional suppl i es of ground water are available fo r development in Brooks
County. At least 5 mgd and probably several t i mes more of fresh to slight ly
saline water is per ennially available without depleting t he ground-water supply.
In add i t ion to the 5 mgd, abou t 11,000,000 acre-feet of water above a dep t h of
400 feet is availabl e from storage. This volume of water from s torage i nsures
an excess of many t i mes the per ennial yield f or several hundreds of years before
the 11,000 ,000 acre-fee t wi ll be depl et ed .

In any large scal e development of ground water, we l ls should be proper ly
spaced and large wi thd rawals should not be concen tra ted in small areas, in order
to minimize t he decl i n i ng water l evels . I t should be emphasized t hat large
quant i t i e s of water may be continuously withdrawn from storage provided tha t the
user is ab le t o wi thstand the dec l i n i ng water levels and the consequent
increa sed cos t of l i f t i ng t he water to the surface . Intens i ve development will
c r ea t e steep wate r -level gradient s, thus increasing t he rate of ground-wat er
mov emen t and the po tential da nger of contamination from oil -field salt water in
unl ined open sur f a ce pits . Nat ura l s a line water at sha llow de pths may also
con t ami na t e the underlyi ng f resh wate r if wells are not const ruc ted prope r ly.

The mos t favo rable areas for future development of l a r ge quantit ies of
water a re those where t he water -bearing sand is thickest. The t h i ckes t sand
is in an a rea f rom 3 t o 10 miles southwest of Falfurrias. Ground water i n
suffic ient quantit i es fo r r ura l domes tic and livestock needs can be obtained
a lmos t everywhere i n t he county a t depths ranging from ab out 100 fee t on the
wes t s i de of the co unty t o about 400 feet on the east . Local areas may co ntain
sma l l amoun t s of po t able wat e r a t shallow dep ths.

The Gol i ad Sand is t he chief wate r - bear i ng fo rma t ion in the county and
yi el ds by far the l argest quanti ties of wate r to wells. The qual i ty of water
from the Gol i ad i s generally sui table for public supply, for some indus t rial
uses, and f or supp l ementa l i r r i gat i on .
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An observation-well program should be maintained in the county. Basic
da t a on water levels can thus be kept up-to-date and any trends toward over
development of ground water can be f or es een . Periodic sampling of wel l s fo r
chemical analysis of water is recommended in order that salt-water encroachment
or contamination from improperly cas ed wells and salt-water disposa l pits can
be quickly detected .
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Tab l .. 5 . - - Reco r ds o f wells

Al l we lls Ire dril led un l ess otherwis e no t e d I n re llld r k s column,
Wilter l e ve l Re pu r t e d wat er l e vel s g i v e n in feet ; rnco.ured wat er Ie v e I s given i n fe e t a nd t e n t h s .
Me t ho d of 11f t a nd t y pe of power : C, c y l.Lnde r ; E, elec tric ; G, gasoline , bu ta ne , o r d f ea e I e ng i ne ; H, h a nd ; J , Jet ; N, no ne; Ng, natural ga a ; T , tu r b t ne ] W, windmil l.

Number lndi cate a horsepower .
Uae o f wate r 0, domes tic; I nd, industrial; Irr , l rrigll t l o n i N, non e ; P, pub li c s upp l y ; S , s t oc k .

Wa ter l evel.." Depth Diam- WiI re r - Alt i tude Below Met hod U..wn nvne r Dri ller ,~. 0' e t e r bea r - o f l and - "00 Date of 0' 0' RellUl rk s
p l e t- well 0' ' og au rfa c e s u r fac e mea.u r l"lIIl! nt li ft wat e r

, d (f t ) wel l unit (f t) da t um
( in . ) (f t )

BP- 84- 4 5- 70 1 S. n An t o n i o Loan & .. . . 67 4 Goliad . . 41.2 Apr . 28 , 1965 C," D,S Ca s t'd t o bo t t o m, Old we ll.
Tr us t Co. Sa nd

gDI A. HeI dana do " . . 'D , do 328 56 .7 Apr . 29 , 196 5 C, " S Do .

• sot Da n i e l Qu i nt a n i lla " .- lOD 4 do .. 47 .9 do C ," S Cased t o 80 ft. Old we l l.

• 46-90 5 Mi ll s Be nne t t Esta te .. . . 4DD 4 do .. 125 .6 ""' r . 23, 196 5 C," S Ca sed to bo t t om. S lot ted f rom ]60 ft t o
bottom .

• 47-704 Cl yde Burde t t Po rt .. r Drllll0 8 196] 'D7 12 do 170 . . .. T, E I" Ca sO:"d t o bottom. S l ott e d from 507 it t o
Co , bo ttom .

'0' MillPr Ranc h do 194 7 400 4 do 18g 10' Feb . 1965 C, " S Case d to bottom. S lotted f r om ]79 f t to
bo ttom.Y

70. do Perry Downs 1911 470 , do 175 21,0 Dec. " 19] 2 C, " S

'0' E . C. Haun Che ate r Downs 190' '00 .. do 135 .. .. J , E D,S

'0' Chu rch o f t he -- 1950 700 10 do 130 '0 1960 T, E I " C. aed to bott om. S l o tt e d f rom 620 f t t o
Br ethe ren Serv i c e bott om.
Fa r m

90' Ea r l Youn g Che .ter Downa -- 500 1 s do 132 11.0 D" c 2, 19]2 C," D,S , Irri ga t e . 2 a cre . o f c i t r us f rui t .
I "

48-703 Fri nk 'bra l e s El lher Ru pp 1954 .00 , do 120 .. .. T ,E I " Ca. e d to bottom. S lotte d from 579 f t t o
bott om.

'04 Church of Bre t he r e n Hllgno l 18 Pe t ro l e um 1945 10 , 00 5 9, -- u e .. .. oo oo Oil test.
Co . •

70' Lt no Trev ino oo -- m s Gol iad llJ 25 Dt'c. 19]2 C, " S
Sa nd

801 W. p. Wr ight Dis b ro Br o•• 1952 44' 4 do 10' oo oo C," S CasO:"d to bo ttom. S lot t e d f rom 4 26 ft t o
bottom. Y

53- 10 1 Tri n idad Pe na .. oo 76 4 d o .. ] 2 . 0 Ma r . 6, 1933 C," S Ca sed t o ho tt nm. Old we l l.
38 . 0 Apr . 28 , 196 5

102 do -- .. ' 0 4 do oo 35 .5 Apr. 28 , 196 5 C," D, S Do .

See fo o tno te Bt e nd of tab le.
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Tab le 5. - -Rcc:orda o f ....e l h - - COllt lnued

Wll t~r l "y ,, 1.." Dep t h Ohm- W,tter - Al tH ude Re low Method U••
W~II Owne r Dr il le r ,-- of e re e b.... r- o f I. nd- boo Da te o f of of Remar ka

p le t - w.. 11 of 10. aurfac: e . u rf.c~ _ • • ure ment lif t wat er
, d ( f t ) well unit (ft) dat um

(in . ) ( ft)

RP- 84- 53- 103 Tr i nidad Pe n. .- -- 35 5 Gol iad '59 21 Mo, • 1933 C, W S
S.. nd

• '01 K. J . Alexander Houae & HIl s o n 1950 24' 4 do 340 80 196 5 -- O,S Cas e d to bottom. S lot te d f rom 22 4 f t t o
bott o m.

302 do .. 1950 24' 4 do 307 76 .6 Apr. 29 , 1965 Ng , J Ind,S Cas ed t o bott om.

303 do Alf re d Marr ison 1944 3, 100 -- -- aaa -- -- .- .- Oil te a t. Y

304 Ed Pel'l8 _. _. -- 5 Goliad 30' 37 . 5 Feb . 24, 1933 C,W S Te mp . 76-Y .
Sand

- 305 J . D. CORe Esta te -- 191 3 135 5 do .- 51.5 Fl'b. 3, 19 33 C,W S

30' Sc ott & Ho ppe r -- -- 72 5 do m 55 . 7 Fe b . 26 , 19 33 C,W S

401 s , J. Roe r jan Por te r Dri lli ng 19 58 510 4 do -- 86 1958 C, W S CDSI'd t o bottom. S lotted f rom 488 f t t o
Co. bottom. Y

501 Gc-orgl! Sanders Rena Ida AIlID ra r. 19 58 150 4 do 308 62 1958 C,W S Cased t o bott om. Slot ted f rom 140 f t to
bott om.Y

601 Sco tt & Hoppe r -- 1928 4SO 5 do m 4 2 .1 Fe b . 26, 1933 C,W U, S

602 do _. 191 5 350 5 do '65 13 Fe b . 1933 C,W S

60 3 do -- 19 15 350 4 do 330 14 do C,W S

• 701 George Sande ra El1lll'r Rupp 19 38 2J2 4 do -- 4 1.9 Mar. 24 , 196 5 C,W S Cas ed to bot t om. S 'loc t ed from 2 11 ft t o
bottom.

801 do Frin Vollmer 1938 135 4 do _. 46 .0 do C,W S Cas e d t o bo ttom. Slo t ted {rom 115 (t t o
bottom.

802 do do -- 4SO 4 do -- 5 1965 C,W S Cased t o bottom. S l ot t ...d fr om 4 10 ft t o
bot tom .

80 3 do do _. 250 4 do -- 45.0 MIlr . 24, 1965 C, W S Ca s e d t o bottom. Slo tted f rom 230 ft t o
bo tt om.

901 HU ll Be nne tt Es ta re E111ll!r Rupp -- 348 5 do .. 100 1965 C,W S Ca s ed to bo ttom. S lotte d fr om 328 ft t o
bo t t om.

902 Janlel T . Hllupin -- -- 2 , 35 7 -- do 352 4.0 Fe b. 25, 1953 N N

54 - 10 1 Feli x B.. rrera DlI bro Dri ll ing 19 59 248 4 do -. 57 1960 C,W S Cas e d t o bo t t om. S lo tted f rom 22 7 ft t o
Co. bott om..!}

102 Ramo s Bros . -- 19 18 110 5 do 288 45.1 Feb. 3, 19 33 C,W S

See foo t not e s at end o f tabl e .
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Table ~ . - - Reco rds o f ...elh - .Continue d

Wa t e r l evel

" to Dep t h OIB",- Waee r -. Al t i t ude Be l ow Method U..wn Olffler Dri lle r ,~. o f e t e r bea r- o f l a nd- l ...d Da t e o f o f o f Remark.
p le t - ...e ll o f I', su r face Bur h c mea s urement 11ft ...a tco r

ed (f t) willi unit (f t) da t um
(I n . ) (ft )

Br- 84- 54- 20 1 HU la Se nnett EMtat Elmer Rupp 1942 400 5 Goliau -- 11 ] . 1 Mor. 2] , 1965 C,W D,S Ca s ed to bot tom . Slottpd frnm ]80 ft to
Sand bo t tom.

202 do do .- 400 4 do -- 114 . 4 do C,W S 00 .

20) do A. Clildco ron 19 12 17l 5 do -- -- -- C,W • Cas ed t o bott om. Open end a t bottom.

204 do .. 19 62 5 ,97b -- -- 250 -- -- -- --- 011 t ea t . Y

301 Sa n Antonio Loan & Por t e r Drilling 19 58 275 6 Golia d -- 47 1960 C,W S Cased t o bottom . S lott cod from 254 f t t o
Trust Co . Co. Sand bo t t om. Y

302 Cage Es tah A. Cald co ro n 19 12 257 4 do 207 ]4. 5 Dec . 15 , 19]2 C,W S Wa t er le v.. l re ported ]0 ft be lo w t o p of ca ll1nl':
1n Apr il 19 12 .

30) do -- 1918 10J 5 do 220 ]4.0 Feb . a, 19 33 C,W S

401 MU h Bennett Estate Pe r t e r DrU Hng 1957 m 7 do .. lOJ 196 5 T,E I , d Cased t o bottom. S lottcod f ro m ]65 ft to
Co. bottom. Y

402 do .. -- 300 5 do -- IDS . 2 Hor . 23, 196 5 C,W S Cased to bottom . Open end a t bo tt om. Old
wel l,

40J do .. .. 350 5 do -- 100 196 5 C,W S Cas ed to bottom. Old we ll .

404 J. D. CaRe E, tate A. Cal de ro n 19 12 10J 5 do 292 ]2 . 2 Fe b. a, 19] ] C,W S

405 do .- 11108 )00 5 do 280 24 . 6 do C,W S

• SOl do Por t ar Drllling 111 50 700 8 d, -- 125 196 5 T, E D, S Called t o bottom. Slotted f ro m 660 ft t o
Co, bo ttom .

502 do El mer Ropp -- 400 4 do -- 125 196 5 J,E D, S Cased to bo t t o m. Slotted f rom ]80 ft t o
bo tt om.

50J do -- 19 l5 200 5 do .- 16 . 6 Feb . a, 19]] C.W S Cased t o bot t om. Open e nd at bo t t om.
10 9 . 3 Mo r . 2], 1965

601 do .. 19 16 70 5 do -- 19. ] Feb. 3, 19]) c , W S 00 .
28 . 6 Mo r . 2 3, 196 5

602 Lopez Bro s . -- 111 00 150 5 do -- 65 .0 ,," y 13 , 193] C,W S Cllsed t o bottom.
74 . 2 HPr. 24, 1965

• 701 Luna Ranc h -- 1900 100 5 do -- 89 . 5 Fe b . 26, 19]) C,W S
96 .0 Ma r . 24, 111 6 5

801 Mi ll s Bennett Estllte - - Cllld wpll 190 8 l6 0 5 do -- ]5 .6 Fe b. r, 19]] C,W S
100 196 5

802 do Elmer Rupp 1953 406 7 do .. 100 1965 T, ' 0 Cas ed t o ]85 ft . S l o tt ed f rom 36 1 t o 38 5 f t.!

See fo o t no t e s at e nd o f ta bl e .
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Tab le 5. · ·~co rdl o f we l l l··Cont i nued

w.ter leve l

Date Dep th Dta m· W.r ee - AIUtude 8e low Me th od U..
Wull Ownl'r Dri ll er c om· of e te t- b. a r · of l and- la nd Date o f o f of Rl'llIlI rkl

p l et - well o f I", aur f ac e surfac l' meaaur ement 11 it waler
ed (it) we ll unit (ft) da tUlll

{t n, ) (it)

8P- 84_ 54_ 80 3 Ktl h Bennett Eatat Elmer Rupp -- 290 4 Goliad .. 100 196 5 C,W S Called t o bott o m. S lo ttl'd fr om 2 70 ft to
Sand bottom.

804 do do 194 6 370 4 do .. 100 196 5 C,W S Calle d t o bottom. S lo ttl'd from 350 f t to
bct t ow,

80' Loper. Brol. .- 190 3 175 6 do _. 32 . 1 Feb , 4, 19 33 C,W S Ca.ed t o bot t om.
70 .0 MH r . 24 , 196 5

901 Domtngo Ga r~a .. .. 90 , do .- 56. 7 ""y 4, 1965 C,W O,S Old well .

902 I..9uro tepee
_. .. 80 , do _. 53. 2 do C, W S Ca.ed t o bot tom. Ol d wul l .

903 Ca ge Ranch L. Calderon 1918 100 4 do .- 60. 2 do C, W S ClIsed t o bo t t om.

ss- rci I..988te r El t ate .- .- 112 s do -- 42 Apr. 1960 N
_.

nc ,

102 Hi ller Ranch El mer Rupp 1940 510 s do 179 10 1 . 7 Feb. 23, 1965 C,W S Ca.ed t o bo t tom . S lo tted f rom 4 70 f t t o
bottom.

103 do D<>ml ngo Neva ree 1940 '08 s d" 165 fiL l do C, W S Cased to bott om. 5 l ot t ed f rom 468 f t t o
bottom.Y

104 do Porter Drilllng 1951 55O -- do 170 10 7. 5 do C,W S Called to bottom. S lo tted from 529 ft t o
Co. bottom.

10' Lasa t er Elltate .- .. 112 , do 170 30.4 De c . 8 , 1932 C,W S Temp. 72 -F .

106 do Perry DoWDa 19 10 '02 , do 186 18 . 4 do C,W S Rc por ted water level in 19 11 woa 10 ft be low
top of ca s i ng .

107 do Doug McCiDDh
_.

788 , do 157 , Dee , 1933 _. ..

• 20 1 W. I. Dav i a Allee Po r t e r 1956 618 8 do 140 " 1960 T, C 1" Calle d t o bottom. E.tiTr.... ted dis charge 2 50 g pm,
Pump s et at 240 f t .

202 H. T . Hanae n Elmer Rupp 1950 60O 8 , do lJJ " 1960 T, C ,,, Call i ng: a-te . t o 220 ft ; 7- 1n . from 220 ft t o
7 bo tto m. S lo tte d fr om 580 f t t o bo t r oea,

203 Geor ge Frank Esta te Che a t e r Downs .. 710 , do 136 75 . 7 Apr . 19, 1960 C, W n.s Cas e d to bottom. Dry li t 8 1 ft , Nov . 4, 1964 .

204 J. E. McDonald _. -. 601 4 do l3S 69. 3 Apr. 19, 1960 C,W O,S Cllsed t o bot t om.
8 9 .9 Nov . 4, 1964

20' K;;. bl1 011 Co. .. .. ' 007 4 do 134 73 .4 Apr . 19, 1960 J , Ng I"d Supp lied water f or a ll field r l g .
72 .7 Nov. 3, 1964

'206 Hl11er Ranch El mer Rupp .. '00 4 do 148 110 196 5 C, W S Ca e e d to bo t t om. S l ot t e d f rom 460 ft t o
bo ttom.

207 -- Olive r Ches te r Downl 191 5 730 1 , do 137 15. 0 Oc t . 23, 1932 C,W O,S Caled t o bot t c er,

See foot note s a t end o f tab le .
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T.bl.., 5 . - - Re corLl. o f wcl b--Continuc d

Wate r leve l

Da t e Dcp th Dillm- WIl ter- Al titud e Be lu .... Me th od U"
Well Ownl"r Drille r ,~. o f e te r b..a r - of IInd - l ."d Date of of of Re!'ILM r k.

p 1et - ....e ll of '0' .ur f. ce .urface lIIl."asurl"lnt"nt 1 Lf t wa t . r
.d (ft) well un it ( ft ) da tu m

(In . ) ( ft)

BP-84 -5 5- 208 Hrs . B. M. McCu lla r Pe r r y Downa -- '00 12 Colia d '" 12.0 Oct. 2), 1932 C," 0 , ' Ca' l!d t o bo tt om.
Sa nd

• ' 0' Hi ller Ranch Rupp Or11Ung Co . 19) 8 ' 00 4 do lSI 10' Fe b . 196 5 C," s C....d t o bo ttom. Slotted from 479 it to
bo t tom.

• 210 do Doug McGinn te -- 788 , do 136 79 do C," s Ca.ed t o bo tt om.

' 11 do Perry Down. -- 712 s do 147 100 196 5 C," 0, ' Ca.ed to bottom. S lo t t e d f rom 520 ft t o
bot t olll.

212 do Pur t er Dr i ll i ng 1961 615 7 do 140 75 196 5 C,E 0 Caaed t o ho t t.om , Slot t e d f r om 594 i t t o
Co , bo t t c ei•.!J

21J G. Trev ino Doug Mc Gin n i . -- 153 12 do 138 D . ) Nov . )0, 19) 2 C," 0, '

214 II. Obe rve t t e r do 190 7 812 5 do 132 18 . 7 Dec . I, 19) 2 C," 0,'

• '01 Hille r bnc h Por te r Or1111 ng -- ' 00 , do 110 70 1960 T, C I n Caae d to bot t om. Reported d i . c harge 300 Rpm.
Co. S lo tt e d f ro m 579 ft t o bottom. I rr i ga t e .

up pr oxilllll t cly 100 a cre s .

'0' Batot Dai r y El lt1l! r Rupp 1953 620 8 do IJ2 75 1960 T,C I n C. ae d t o bot t om. S l o t t e d f rom 599 f t t o
bo ttom. Reporte d irrigate' appr ox imatel y 50
ac eee ,

'0' Ho ppe r Bro • • do -- m 8 do lJl -. -. T,E , In Cased to bot tom. S lo tt e d f rom 604 f t t o
40 bottom. Re por t e d irr igate a approx i mate ly 100

ec r e e ,

'04 R. E . Story Porte r & Ru pp 1932 628 8 do 120 16 . 5 Oct . 21, 1932 T, E, I n Clued to bo t t o m. Repo rted i r r igate a a pp rox i-
73.3 Apr. 19 , 1960 15 lI\Il te 1y 10 ac re • •

100.0 J a n . 6 , 196 5

' 05 Cit y of Fa lfurriaa Ca r l Vic ke ra 1958 '00 12 do 120 -. .. T , E, r Ca s ed t o bo t t o m. Repo r t ed di a charge 500 gpm.
40

'0' City o f Fa lfurr ia s Lay ne - Te xaa Co . 1945 787 10 , do 11' -. -- T,' r Cue d t o 766 ft. Sc ree n from 6 78 to 766 f t .
well 3 , Reported dts chllr gc 300 gpm.

30 7 City of Fa lfurr ill s Carl v t cke r a 19 57 750 12 , do 120 75 1960 T, ' r Cas ed t o bo t tom. Sc r een f rom 709 f t t o
well 5 8 bo ttom.

308 City of Falfurr ias Po rte r Or1111ng 1954 705 12 do 112 8 6 . 6 Nov. 17, 19 55 T,' r Cas..,d t o bot t om. S lo t t ed fr om 675 f t t o
well 4 Co . bottom.

• ' 0' City o f Fa lfurrias Layne-Texas Co . 1930 755 12 , do 120 20 .2 M", • 3 , 1940 T, ' P Ca.ed to bo t t om. S lot ted fr om 694 ft t o
we ll 2 8 29 . 1 Nov. r, 194 ) bott om. Sc reen f rom 676 t o 737 f t .

• 310 Clty o f Flllfurr i ss Cheste r Downs 1922 749 5, do 120 20 .3 Apr. 3, 1940 T,E r CaRed t o bottom. S l o tted from 686 ft t o
well 1 , 26 .4 Nov . 5, 194 3 bott om. Sc reen from 686 ft t o bo t to....

Reported dis c harge 140 gpm.

See f oo t no t e . a t end o f t a b l e.



\,n

'"

Tab l e 5. · · Rec o r d. of wel18 - -Conti nued

Wate r l evel.... Dept h 0 1. .. • Wa eee - Alti tude Below Method U..
Well Own" Dr i ll er <_. of e re r bear · o f la nd - I . ... O. t e of of o f Re.....r k.

p l e t · wlI lI o f 10' su r face s ur f.ce me••ue e een t H ft wate r
ed (ft) will i unit (ft ) da t.u..

( f n . ) ( ft )

BP-84- 55- 311 A. B. Wat t . Perry DoWTI. -- 77O , Goli ad U 7 16 . 7 July 31 , 1933 C,W O,S Old well .
Sa nd

312 Che. te r Down. do 1926 '" 8 do U 8 14. 2 Oc t . 22 , 1932 C, W O, S

m 5 .1. . & A. P. RR. - - Downi ng -- 810 , do U O 11 . 5 Oct. 25 , 1932 .. N Report ed flowe d pr i o r t o 190 7.

314 Hr•• Edi t h Bede l l .. -- 18 s do 115 ' .2 Se pt . 25 , 1933 N N

• 401 Hi l l e r Ranc h Ches t e r Downs 1928 '00 , do '" 35 .5 pe c , 8 , 1932 C,W S Cas ed t o bot t o m.
104 . 5 Feb . 23 , 1965

402 do Perry Downs 1911 48 7 , do 173 32 .2 Dec. 8 , 19 33 N N Cased t o bo t t om. S l otted f r om 460 f t t Cl
bot tom. Aba ndoned .

403 do Por t er Drilli ng 1947 540 4 do 174 88 . 0 Feb . 23, 1965 C, W S Cesed to bottom. S lo tted from 520 f t t o
Co. bottom.

404 do Elme r Rupp 1939 570 .. do 148 4 1.9 do C,W S Ca. ed t o bott om• Sl o t t ed f r om 549 ft t o
bo t t om. Sc r ee n f ro m 549 ft t o bott om.

405 Hil la Be nne tt Etta t Perry Down. 19<>8 810 , do 180 27. 3 Fe b . 3, 1933 C,W S C.sed t o botto m.
. 0 1965

• ' 01 C. r land t.a.. t ...r Ches ter Downs 19 13 752 , do 145 ' .0 Dec . 8, 1933 T, ' D, S , Cased t o bo t tom . S lotted f ro m 712 f t t o
70 1965 too bottom.

S02 do Doug McGi nn is 1901 775 8, do 145 + De c . 8 , 1933 Fl ows, S Cased t o bo t t om.

• 70 1965 C, W

S03 Hi l l e r Ranch A. Ca ld eron -. 232 s do 133 31 .2 Dec . 8, 1933 C, W S Cased t o bo t t om. S l otted f r om 225 f t t o
bo t tom.

S04 do Porter Dril ling 1945 673 -- do 125 46 . 1 Feb . 23 , 1965 C,W s Cased t o bo t t om. S l o ttt'd f ro m 642 ft t o
Co. bo ttom.

SO, do do 1945 ' U " do 123 4' 1965 C, W s Caaed t o bott om. S Lotted f r om 570 f t ee
4 bottom•.!!

' 0. do Domingo Navarez 1945 '45 -. do 137 56. 2 Fe b . J , 1965 C, W s Caaed t o bott om. S l o t t ed fro m 595 f t t o
bottom.

' 01 Mobil 0 11 Co . -. -- SOO 4 do 10' 54 . 2 Apr . 4 , 1960 N Lnd 0 11 fi eld su pp ly we l l.

' 02 Hr. . J . S . Dona hoe -- 1945 800 4 do 112 58 .3 Apr . 19 , 1960 J,' 0, '

• . 03 H. H. 8e nne t t E.U te Rupp Drilling Co . 1927 742 " do U O 53 . 6 do T,' 0 , ' Cased t o bottom.
4

• &04 Hi lle r Rench Porte r Drilli ng 1958 807 7 do 105 55 .0 Feb . 23, 1965 C, W s Ca sed to bottom. S l o tted f rom 786 f t t o
Co. bo ttom •.!!

See footnote . a t lind of t ab l e .
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Table 5 . - - IWc o rds of we Ll e -c -Con t Lnued

Wol te r l eve l.." Dept h D1alll- Watt-r- Al tl tud e Belo w Me th od Uu '
We ll Owne r Dril l e r C OIII- of e ter bear- o f la nd- l and 1)11t e of of o f RC!DII rkl

p let - well o f log s ur fa c e s u r ra ce ~.' a 9 u re m.' n t 11ft wa te r
ed at) well unl t ( f t) da t um

(in . ) at)

BP- S4 - S5- 6D5 Hil l e r Ranch Po r ter Dri ll i ng 194 1 823 4 Gol i ad ItO ' 0 1965 C. W S Cesed t o bott om. S lo tte d f rom 76 3 ft to
Co . Sa nd bc t t c e ,

'0' do do 19(,D gOO 4 d o 97 48 . 2 Fl"h. 23 , 196 5 C.W S C,o s ed t o 760 f t. Sl o t t e d from 760 f t t o
bo ttom.

607 do do 194 2 g47 4 do 10' 50.4 do C.W S Cued to 807 ft . S i o ttl" d f ro lll 807 ft t o
bottom.

' 08 Lue lla Pr oc t or MtI llno lis Pe tro leum 1948 10 ,500 .. .. ice .. -- _. _.
Oil te s t .

Co.

'0' Geo rge Fra nk. Che a ter Downa . . g07 s Cull e d n a .s Oct. 23, 19 32 C. W O. S
Sa nd

' 10 Las a te r F:sta t e Elmer Rupp 1927 '00 10 do 10 ' 3 . 3 do N N

btl S. B. Boyki n Ches te r Downs .. n o 10 do 10 ' 4 .7 Jul y 27, 1933 C. W n, S ,
In

612 T. S . Proc t or Pe r ry Downll 1909 H4b s do 100 ' .4 Apr. 25, 1933 C, W O. S

70 1 Mille r Ranch Elmer Rupp 1944 55 0 ,. do 1S4 4S 196 5 C, W S Cased t o 5 16 f t. Slot t ..d fr om 5 10 f t to
4 bo ttom.

702 Cage Ranc h .. 1908 700 , d o l64 48. 5 Fc b. 4, 1933 C, W S Callcd to bot torn.
71. 2 HlIr. 25 , 196 5

703 do El mer Rupp 1948 520 4 do 170 5 5 .1 Mior. 25 , 196 5 C.W S Call.,d t o 500 f t . S lotted f rom 500 f t t o
hot tom .

-
704 do do 1946 '00 4 do l4S 52 1965 C.W S CUl"d t o 580 ft . S lo t t e d from 580 ft t o

hott om.

' 01 Miller Ranch Porter Dril li ng 194 7 725 s, do l44 90 .0 Fl"b. 2 3, 1965 C. W S Cllaed t o bot t om. S ln tt c d from 704 f t t o
Co . 4 bo t t om,

'02 do El mer Rupp 194 6 '01 s do 127 51.2 do C,W S Called t o 760 ft. S l o t t c d from 760 ft t o
4 bot t orn.

'03 do do 1946 ' 0 ' s do l4J 54 .6 Ma r . 25, 1965 C.W S CONed t o 488 ft . Sl o tt c d f rom 488 f t to
4 hottom.

'04 d o Ches te r Downs 1918 '00 s do t2J + Feb. 4 , 1933 Flows , S Repo r-t ed flowe d 5 t o 6 Ilpm In 19 33 . Case d to

'0 196 5 C. W bottom.Y

' 0' L. D. Hil le r ve n 1 Con t i ne n t a l 011 1948 10,054 .. .. tl9
_. -- .. .. a ll t CB t .Y

Co .

Se e foo t ll<) t e ll a t end o f tab l e .



o.....

Ta bl t> 5.· ~Reco rd8 of we11s - ~Con t i nued

Wa te r l evel

""" Dep t h Ot .lD ~ Wate l:'- " it lt ude Be low Met hod V• •
We ll Owne l:' Or tI lel:' ._. of e ree be. l:' ~ o f l a nd - to"" Da t e o f of o f Re..al:'k a

p l et~ we ll o f ' "S Bu r f ace 5urface lIlt' lllurt"rnent 11 ft wa t e r
. d (ft ) we ll unit ( ft ) da t \lfll

( I n . ) (ft)

BP- 84 · S5· 901 Owen KcKi nney Perr y Downs 19 10 647 5, Goliad 100 + 1933 Fl OWII, 0 , ' Repo r ted fl owed 12 gpm in 19 33 j pr i or t o 190 7
4 Sand J, E r epo r ted fl owe d 75 g pm. Cased t o botto m.

S lo t ted f r om 614 ft to bottom . Temp . 85 e r .

' 02 do d" 190 9 ' 0' 5, do 10 7 + 1933 C,W s Ca alng slotte d fr om 610 t o 865 ft. Repo r t e d
4 flowed i n 1933. Re po r t e d d t s ehe r ge 15 gpm,

Temp . 87 G F .

'OJ Ca ge Ranch EI lIlC r Rupp 1947 550 5 do 112 50 1965 C,W s Case d t o 5) 0 f t . S lo tt e d f rom 530 ft t o
bo ttom .

56· 10 1 A. L. F i Uhe nr y He r b Fre h on 1959 6J7 16 do 115 re 1959 T, E I" Cas ed to bot t om. S lo tted from 587 f t to bot -
tom . Pump s et 8 t 128 ft . Repo rtpd i r r i ga t e d
12 a c r e s with 1 1/ 4- 1n. pla.tic hOIlP.

102 Sco t t FI rm. El mer Rupp .. 707 5 d" " 65 1953 T" N Re ported we l l was o nce uI "d ro r t r r t gn t t c n ,

lOJ - - Longo ria .. .. .. .. f l OS 15. 4 Aug. 4 , 19 33 C,W 0,'

104 R. B. Kl ump Porte r & Rupp 1929 670 10 , Goliad 1lS 20 .8 Dec . 6, 1932 C,W D,S,
5 Sa nd I "

105 A. W. Oa l . . . " 520 5 do 104 16 . 6 Doc , 7, 1932 C,W N

106 Ch rh Wal t e r. H. Marti ne z .. 54S 10 do 106 27 . 1 Nov . 30, 1932 C, W s Wa t e r became s a lt y in 1930 .

201 -- Aakey El mer Ru pp 1953 603 7 do " 65 1953 T, ' N Repor ted well wa s on ce uaed f o r Irr i ga ti o n.

202 C. H. Ru pp do 19 50 650 10 do 100 .. .. T,E N We ll not used In 1964 or 196 5 . Nl'e dR t o be
r ewo rked .

20 3 do Por t e r Dr il ling 1960 680 12 do '0 75 1960 T, E, I " Cased to bo ttom. S lotte d from 64 5 f t to
Co . 40 bottom. Measured d ischarge 352 gpm. Repo r ted

i rri gates 120 ec rea o f oe t e , r",,,,p. 87 eF .

204 Neil Rupp Che s te r Downs 1920 4'6 6 , do " 2 1.8 Oct . 2 1, 1932 T ,E , D,S, CaBed to bottom. Repor t ed irriga te s 100 a c re• •
6 75 1960 40 I " Re ported discha rge 250 gpm.

205 EDIt Ward Sc hoo l E l~r Rupp .. 416 5 do 100 11.2 Mo y 19 , 196 5 N N

206 D. J. cress Ches t e r Downs 1914 606 5 do 93 104 . 2 do C,W s Forme r ly us ed t o I r r i gate 5 a cre s o f c t t r ue
t rees .

207 J . H. Lov Lng Po r t e r & Rupp 1928 621 5 do 91 lO . O Moy 30 , 19 33 C,W 0,' Formerly used to irri gllt e 4 II CHl , o f e r t r ue
106 . 1 Mo y 19 , 196 5 t r e e s .

20' W. G. Sc huu Ches t e r DOW'lla .. 640 5 do 98 17. 4 De c . 8 , 19 32 C,W D,'
101 . 7 Mo y 19 , 196 5

20' A. Rupp E lmer Rupp 192 3 612 s do 100 19 . 1 Oc t. 21, 1932 N N Former l y uaed to i rri gate 10 a cres of ve ge t e -
76 . 3 Mo y 19 , 196 5 b1es a nd c lt r us tre e s.

See fo o t note. li t en d o f ta ble .
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T!lb le 5 . · - Rcc ord s o f wells·-Con tinue d

Water l ev e l

Date De pth Dl e m- Wate r - Al ti tude Below Me t hod U..
Well Owner Dr ill e r <-- o f e te r be!lr· o f le nd - ,."d Da t e o f of of Re_rks

plet - well o f 10' . ur fa c e . u r fa ce mea s urement 11ft ..ate r
. d (ft ) .. e ll unit (ft) d atum

(tn. ) (ft)

BP· 84 · 56-2 1D JUlin Gsrtl Che s te r Downs -- n e 4 Gol iJId LOO 89. 1 "" y 19 , 196 5 C,W O, S Former l y i r riga ted 1 a cre o f c t t r u e tre e s .
Sand

211 A . Rupp do 1910 472 5 do . " 79.2 Fe b . 11 , 1957 C,W O, S Observation we l l .

212 J . B. De kle Porter 6 Rupp 19 30 50S e do " 15 . 8 Dec. 7, 1932 C,W D,S ,
I "

301 D. J. Su ll iva n Por t e r Drilling 1953 S88 " do 80 56 1953 T,' ' " Ca s e d to 56 9 ft . S l o t ted fr om 548 t o 569 f t.
Co• Re porte d irri ga t e a 16 5 a c r e a o f RU i n .

• 302 do do 195 3 481 " do 15 70 1960 T, E, I" CIIII UU t o bo t tom . S lot t e d f r om 460 f t t o bot -
7S tom. Reporte d d la chargt' 300 Rpm. Reported

hriglt e s 169 a c re • •

303 do Sch rock & Rupp 192 7 565 4 do 80 1.0 Mllr. 22 , 1953 C,W S

304 do Porter & Rupp 193 0 640 5 do 82 10. 0 do C,W S

30S do Perry Downs -- 600 4 do 15 12.0 do C,W O,S

401 J oh n F. Ma her -- 195 7 1, 000 10 do " 5 30 1960 T, C I" 0 11 t e st . c o nve rted t o wster well . Ca.ed to
bottom . S l o tted fr om 800 t o bo tt om. I rri ga t e
80 a cre ••

402 Loi . L. Mllher Dlabro Drill1 ng 1959 840 4 do 115 2 7 .5 June 29 , 1960 C,W S Ca.ed t o bottom. S lott e d from RI 9 f t to
Co . bo ttom.Y

403 F. D. Orth Po rte r Drilli ng 1964 707 ", do 96 60 196 5 T, C I" CR. e d t o bottom. 5 l otted from 60 7 ft t o bot ·
Co . a t om. Reported irri g. t e s 130 ac re • •

404 Broo u Cou nty do -- 700 4 do 10 7 116 196 5 T,' P,O Cued t o 660 f t.
Ai r po r t

40S Ro bert Bl umer O. H. Boon e 1929 m 6 do 98 8.2 Dec. 9, 19 32 -. S Ca lle d to bo tt om.
97. 3

"'"
19 , 196 5

406 Ys i d r o Villareal Che. t e r Down. -. 640 6 do 100 24 . 5 Dec . 21, 19 32 C, W O, S 00 .

40 7 J o hn Ri ley do -- 540 8 do 8 ' 11 . 6 do C,W O, S

501 J . H. Allnel': El mer Rupp 1953 600 8, do 104 80 1960 T , E, Ie, Called t o bott om. S l o t t e d f r om 560 f t t o bot-
7 86 .6 Apr. 20 , 196 5 IS t om. Report ed d i . ch a r ge 240 gpm in 196 5 .

I r ri gate s s bou t 70 ac r ell.

502 N. W. Chambe rlain Porter Dr llling 1951 500 7 do 100 15 1960 T,E , D, S, Caled t o bo tto m. S lo t t e d f rom 46 0 ft t o bot-
Co . 5 I" t om. S toppe d irri g. t i on i n 19 53 .

503 do El mer Ru pp 19 50 600 6 do ' 8 83 .4 J un e 22 , 1960 C,W S Caled to bo t tom. S lo tted f r o," 560 ft to bot -
104 . 8 Mo y 19 , 196 5 tom. Not used fo r irri ga tion e tn c e 1951.

Se e fo otnote s at e nd o f ta bl e.
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Tab l e ~ . - - Records o f _ l h- - Cont l nued

Wa t er l evel

Date Depth Dlam· Wnter - Alti tude Be l ow He t had U"
We ll Owner Dri ller COm- of e te r b ea r - o f l a nd- l a nd Date o f of o f RelllllrkB

p l et - we ll o f '"' Bur f a ee a u r f a e e lIll"a llurClIll.' n t li ft wa t e r
ed (ft ) we ll un it ( ft ) da t UIII

(i n . ) (Cd

* 8P· 84 - 56- 504 Gar land Lasate r Porcer Drill1nll .. 500 , Gol i lid .5 . 0 196 5 C, W s Calle d to bo tt om. S l o t ted from 460 ft t o
Co . Slln d bottom.

505 do d" . . SSO , do 9. .0 1965 C,W s Cased to bottom. Sl o t t e d fro m SI D f t to
bo t tom.

50' do .. . . 500 , do 90 . 0 196 5 C,W s Ca lled t o bot t om. S l o tte d fro m 460 ft t o
bo t tom •

• 507 J . H. Al1ne z Po r t e r Drill ing 1964 500 a d o 90 7. 196 5 T ,E I " Called t o bo t tom. S l o tted f r om 4 75 ft t o
Co . bo tt om.

50. D. J. Su ll i van Ca r l Vi c ke rs 195 9 505 7 do ., 70 19 59 C, W s Ca aed to hot t um, S l o tt e d f rom 4 94 ft to
hn t t nm.!J

509 T . D. Cha mbe r la in W. Zlnme rma n 1929 660 lO do 97 96 .6 Ho y 19 , 196 5 C,W s C.lled t o ho t tom.

' 0 1 D. J . Sul l1Vl1n Port e r Dr i 111 ng 19 53 597 12 do 80 .- .. N N Aba ndoned. Repu r t ed wate r salty.
Co .

60' do Po r t e r & Rupp 1928 700 , 01" 80 74. 6 ,," y 4, 19 65 C, W s C/lllt'd to bot t om. S 10 u",d f r om 649 ft t o
bott om.

' 03 do Friella n Dr t l l tng 1963 543 .. 01 0 90 -. .. C, W s Ca a ..d t o bo tt om. S l o t t e d f rom 510 f l I n
Co . ho tto m. Y

60' do . . .. 630 5 do 97 10 . 5 Ho y 4, 196 5 C, W s Ol d wel 1.

• 701 Garland Lasater Po rte r Dri I I i ng 19 58 450 , do 100 75 19 65 C,W s Ca lled t o bottom . S lo t t e d f r om 408 ft to
Co . bottom.

70' O. P . Aline z Klipp Dr il ling Co . 1956 '77 , do n o 84.2 ,,"c . 9, 196 5 C,W 0 , ' Call t' d t o bo ttom. S l o tt e d from 43 5 f t t o
bo t t om.

703 J. E . uen s l t y Su n Oil Co. 1948 7 ,493 .. .. 98 .. . . . . .- Oil t e e r •
we ll I

80 1 D. J . Su ll i va n .. 1940 700 12 Goliad 90 .. . . T, E 0 , rnd Cased t o bor t om,
Sa nd

802 do Port e r 6< Rupp 1932: 540 5 do 95 9 . 5 HlIr. 2 3, 193 3 J , E 0,' 00 .
70 196 5

803 Mar gari ta Pere z do 192 5 598 , do ' 00 22 . 6 J une 1, 19 33 C, W 0, '

804 D. J . Su l liva n Pe r r y Downs .- 1 , 007 , 01 0 98 22.8 Mar . 22, 19 33 C,W 0,'

901 d o Elme r Rup p .. sas , do 80 74 . 9 Hoy 4 , 196 5 C, W s Caaed to bo ttom. S lot t e d from 4 95 f t t o
bottom.

90' do Porte r 6< Rupp 1930 671 5 do 85 3 . 7 Mar. 23, 193 3 C,W s Caled t o bo ttom . S lo t ted f rom 626 ft t o
71 . 1 HlIIv 4 196 ~ bo ttom .

See f oot note . at e nd o f t a b l e .
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T. b le 5 . --Reco rd. o f welb - -Co nti nuf'd

Wa t t!r l ev e l

Do .. Depth Ot. lIl· Yal e r - Alt itude !elow Hethod U.,
Well Owne r Dr i ller ,~. o£ e re r bea r · o f l. nd· 10"" Date o f o [ o £ Relllllrk.

p l et- well o £ Lng lu r f ac e 5ur f . c e eeee ur e reeert u f t wa te r
ed (ft ) well unit ( ft) da t um

(i n. ) (ft )

BP- 84 - 56 - 90 3 Hn . J. F. Daws on Zirm>e rma n ar ce . 190 9 697 5 do 8O 16 . 5 Hor . 22, 19 ) 3 C,W 0 , 5

6 1- 10 1 Hopper Bros . Port e r Dril li ng 1964 403 5 do .. 42 1965 C, W S Cased t o bottom. S lo t t e d f ro m 18 3 ft to
Co. bo u om.!I

201 J . C. SAunde rs .. .. .. .. do 3lS 28 Mo L 1933 C,W S

• 301 R. S . Hillllll Porte r Drilling 1963 287 8 do " 70 1965 T, E Ie< Ca s e d to bo ttom. S lottpd f rom 25 1 ft to bo t -
Co . l om. Repor ted dl . cha r KP 175 Rpm. Repor ted

drawduwn 80 ft .

30 2 Richard Myric k .. .. !SO .. do 32S 120.4 Mo , 4 , 196 5 C, W S Cou·d to bott olll. S l o tte d from 1) 0 it t o
bottom.

30 3 K. J . Al exnnd er .. .. '0 5 do .. 61..K Mo, 10 , 1965 C,W S CaBed to bot t om; open e nd .

401 Ilopp e r Bros . .. .. '0 5 d o .. 8 1.8 Mo , 18 , 196 5 C,W D, S C••ed to bottom .

4D2 F. II. Knl ll;ht . . 1955 oD , do 312 21.9 Mo , 13 , 1933 C, W S

soi do Po rt e r Drll11 nl!. 1955 )SD 4 do 3D' !S 1965 C,W S C.aed t o bottom. S lo tt e d f rom 330 ft to
Co . bo ttom.

' 02 lIo ppe r Bros . well 1 He rd , We l ch & 1955 6, 005 .. do 30 ' " .. .. .. 0 11 tes t .
Ch l z um

' 0 3 F. 11 . Kni ght .. 191 5 42 4 7 30 7 29.0 Mo , 13 , 19) 3 C,W s

504 J . C. Saunde rs . . " 100 4 GoUa d 30 7 26 Mo , • 19) 3 C,W S
Ssnd

' 0' do .. ., 79 4 do 307 32 do C, W S

• 60 1 K. J . Al ex ande r Fr itz Vol mer o. m s do .. + 19 33 Fl ows S Ettimoted flow 60 Rpm in 1933 . hti lMte d
di s charge 20 8 pm . S lo t t e d from 354 ft t o bo t -
tom. Te mp . 80 · F .

602 W. W. Jo ne a .. .. '0 5 do 306 )S Mo , • 19 33 C, W S

• '01 do do 1953 m 4 do .. 10 . 6 Mo , 10, 1965 C,W S Cased to bottom. S l o t t e d f rom 3 54 f t t o
bo t t o m,

62 - 10 1 Hory Powe rs .. .. 400 !S d o 290 37.5 A.pr . 4 , 193 ) C,W S Do .

10 2 Cha r le l! Hoffma n J . M. Ca lde ron 1896 ' 0 6 do 2S2 4 2. 0 do C, W s

20 1 Ja ck C• • ey .. .. 22D s do .. 80.0 Mo, 18 , 196 5 C,W S Cased to bottom.

2D2 do .. .. 200 4 do .. 77 . 5 d o C,W S Do .

203 Cage Eata te .. 1910 IS , d o 245 52.5 Feb. a, 193 ) C,W S

See f ootno t e . I t e nd o f tabl e .
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Ta ble 5 . - - ~co rds of we11 s - -Co nt i nu" d

WA te r leve l

Date Depth Oialll- Wa t e r · Altitude Be l ow Met hod U..
We ll Owner Dr il l e r co m· of e te r bea r - o f l a nd - l a nd Da te of o f of RellWl r ka

p l e t - well o f ' oS . ur t. ce s urfac e mea. ur t'men t li ft wa t e r
.d ert) we ll unit ( ft ) datum

(i n . ) er t)

BP- 84-62-301 Cage Ranch Por te r Drilling 1937 510 , GoU ad .. 60 .3 Ho y 17, 1965 C, W S Caaed to bot tom. Slo t ted f r om 489 f t to
Co . Sa nd bo t tom.

'02 Cage Es ta te Doug HcGinn h 1913 2Jl , do 212 39 . 0 Ho r , 4, 1933 C,W S

• 401 x , J . Al e xa nder . . .. 100 , do .. 60 .0 Hoy 10 , 1965 C, W S Ca s ed t o bo t toa , S l ott ed f rom 80 i t t o
bottom.

• 402 do . . .. 300 s d o .- 41. 1 do C,W S Ca sed to bo t tom. S l ott ed f rom 260 ft to
bo ttom .

' 01 do Fritz Voll_ r 1955 450 4 do .. + d o Fl ows S Cased t o bot t om. S lotted fro lll 4 10 it t o bo t -
tOlll. Repor ted di . c harge 15 Rpm.

' 02 W. W. J ones .. .. ISO , do 25S 52.3 Hoy 18 , 196 5 C,W S

.503 Cage E. tatll Che.ter Down. 1918 550 s do 230 32.6 Feb . 4, 1933 C,W s

'01 Cage Ranc h Port er Dr il U ng 1938 S29 , do -. 55.7 Hoy 17, 1965 C, W S Ca.ed t o bottom. S lotted from 501 it t o
Co . bottom.

602 Cage Estate Ches t e r Down. 1926 580 4 d o 200 13 Fe b. 4 , 1933 C,W S

• 701 W. W. Jan e l It .- .. 370 4 do .- + Hoy 18 , 19]] Fi owl S Cas ed t o bot tom . Repo rted fl ow 10 gpe - Ol d
+ J an. 18 , 1965 well . Te mp. 79- F.

• 702 K. J . Ale xa nde r Fritz Vo llllV,! r 1953 390 4 do .. + Hoy 10 , 1965 Fl ows S Case d t o bott om. Slo t t ed f rom 350 f t t o bo t -
t om. f:s t illlllt ed fl ow 10 Rpm.

70' At h nlic: Refining .. .. 3,600 .. .. 244 .. .. '- .. Oil t e st •
Co.

80 1 K. J. Ale xa nde r Ceci l Al br e ch t .. 370 12 GoUad . . + Ho y 10 , 1965 Fl ows S C••ed t o bottom. E. t illlllt ed f l ow 25 gpm.
Sand

90 1 Cage E. ta t e .. 1908 200 S do 2S3 67. 6 Fe b . 4 , 1933 C, W a

63- 10 1 Cage Ranch Port e r Dr i11inR 1963 m , do 120 se 1965 T, E 0 , ' Caae d t o bo t t om. S lott ed f r om 495 ft t o
Co . bott om.

102 do El mer Rupp 194 7 550 7, d o ISO 55.9 Mor. 25, 1965 C,W O,S Ca se d t o bot t om. Sl ott ed f rom 510 ft t o
s bo ttom .

10 ' do Po r t e r Dri lling 1961 640 , do lS7 6 1.3 Mar . 15 , 1965 C, W S Caled t o bott om. S l ott ed f ro m 600 f t t o
Co . bo ttom.

104 J . L. Cage well 1 She 11 Oil Co . 1948 7 , 736 .. .. 160 .. .. .. .. Oi l t e s t •

201 Cage Ranc h Cheste r Downa .. 672 " Gol iad 128 48.4 Ma r . 25 , 1965 C,W s Caled t o bo ttom. S lotted from 63 2 ft t o
4 Sand bo ttom.

See foo tno t e . at e nd of t a ble.



'"'"

THhl ... 5 . ~-IU,<: ()r <l8 uf w(' l l s - , C,, " t i mw d

W" t ",r l ev«l

na ce J)"J' t h Oi .. m- w., t .. r- " It U"d .. B.. I " ... Method U..
W.. ll O...ner Llrl l l .' r <: um- <> , e tcr he ar · u f l e nd - hnd 11/1 t e o f o r o f RlllU rks

p I e r - w('l l o r j ng 5ur h<: c sur I uc e ". '1l8u r'·!Tll ' n t 11£ t wa t er
e d ( It) ...,,1 1 uni t (fl ) d. tum

(I n , ) (f t)

BP-84-6J-202 Ca M" !t;l nch r " rt er Dr il l in g 196 2 670 , Go lia d '" 4 6 .2 Mtl r. 2 ~ , 1965 C,W S Ca. ed t o bo ttom , S l o tted f rom 630 f t t o
Co. SOI nd bo tt om.

30 1 do .. 19 )7 642 7 do 110 ]4 ,l'I Apr. rs, 1960 C,W S CIse d t o bo ttom.
~ ] . 1 Oct . 14 , 1964

30 2 Un Lt e d Clir bon Cu . -- -- 10O 4 do fl O -- .- T,E I "d Cele d t o bo t t o m. Pla nt s hu t down , well no t
used . Ol d well .

)0) Te xa s IIl ghwa y Dept , Rup p Dr i lli ng Co . 194 7 " 0 , do fl O -- -- T, E, ,« Call e d to bo tt om. S lo tted f r om 240 f t to bo t>
5 tom. Re port e d i r ri gate s gr a • • o n roa ds i de

p.srk.

• 304 J . IL Itlrph y - - Conr",' .- bOU lO do 120 48 196 5 T, E, 1« a l l t e sti conve r ted t o wa t er well . Cased t o
70 bottom. MPa l u r ed di . ch a r ge 200 gp m. Pumpi ng

level a ft e r 8 hours 93 .1 re, Pe r fo r a t e d f ro..
54B f t t o bottom,

• 30 5 J . H, Br ()Oks Perry Down s 190 7 763 s do fl O + Fe b, 27 , 1933 Flows, S Rep orte d flowi ng Fe b . 2 7, 1933 . Clllled t o bo t -
C,W t om. S lo tt ed from 686 f t t o bott om,

• 306 do .. 19 50 350 4 do l IS _. .. C,W S C••e d t o bo t tom, S lo t t e d f rom 330 ft t o
bo t tom.

30 7 J , W. ~' r ee lTlll n - - Ru pp 192 5 465 4 d, 120 14 .0 J a n , 17 , 193 3 C,W a, s

308 Cag" E.ta t e .- -- 188 5 do I II 6 .4 Fe b. 27 , 193 3 N N

501 CI Ke Rs nc h Perr y Downs 190 3 526 5 d, 152 36 . 2 Apr . 19 , 1960 C,W S Re por t ed fl owed whe n fir.t d r i l led ,

502 do Por t e r Dr i ll inH 196 3 S It, 5 d, U t, 52 . 1 Mar , 25, 196 5 C,W S Cu e d t o bottom. S l o t t e d from 4 94 f t t o
Co. bo ttom.

503 d, do 19 6 1 550 5 do 144 " 196 5 C,W S CllI e d t o bot t om. S l o t t e d from 530 f t t o
bo t t om.

60 1 do Che s t e r Downs -- 502 4 d, I2l 7 . 1 J a n . 24. 1950 C,W S Cu e d t o bo tt om. Old ve Ll ;
40.4 Apr . 14 , 1960
51. 7 Oc t . 15, 1964

602 Ki ng Ranch .- -- 64O 6 do 122 39 . 1 Apr . 14, 1960 C, W S D, .
50 .0 Nov. 4 , 1964

6O) C. F . Wa ,ll;e nllch ., i n Porter I> Rupp 193 1 t. 59 4 d, 132 16 .5 ,," y S, 19 33 C, W U, S Ca s ed t o bottolll. S lo t ted f rom 4 19 f t to
60 ,0 M.., r . 4, 19 65 bo t tom.

604 do -- 194 7 460 4 d, 135 65 1965 J , E a,s Cas ed t o bo t t om. Slo tted f rom 42 0 f t t o
bo t tom .

605 do -- 1945 460 4 do 145 65 1965 C, W S Do ,

Se l' I ooc nc r e e a t e nd of t e b l e ,
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Tabl .. S.· - Records o f wells-·Co nt 1nue d

Water l eve l

Da te Dep th D1alD· Water - Alt itude Below Method U,.
Well Owne r Dri ll er COlD · , f e ter bea r · of l and- lo rn! Dat e o f ,f ,f Rema r ks

ple t · we ll , f ,., s ur fac e s urface .....a. ure ment 11ft water
ed (ft ) well unit (f t ) da t ura

(In . ) (ft )

BP-84-63·606 R. J. KIe berg Che.ter Down. 1917 ' 40 s Gol i ad 130 12 .0 Feb. 28, 1933 C, W s
S. nd

• 701 Ho pper Bros. -- 1940 1, 380 4 Oakvi lle 175 + "' e , 9, 1965 Flo wa s Ca.ed to bo t to m. S l o tt e d f ro m 1', 340 ft to
Sa nd- bot tom.
e eone

702 d, -- -- 1, 300 4 d, 164 + d, Flow s s Caa e d to bottora. S l o tt e d fr om 1, 260 i t to
bottom.

801 Ed Rac ha l Es tate Elmer Rupp -- 610 5 Golia d 146 66 .9 ",y 17, 1965 C,W 5 Cased t o bott om. S l o tte d f ro m no f t to
Sand bottom .

80' d. _. -- 6" 4 d. 154 69 . 2 d, C,W 5 Ca.ed to bottom . S lotte d from 610 ft to
bot t om.

803 Csge EsU te Perl')' Downa 1903 "6 , d, ' 60 7.0 Fleb . 14 , 19 33 C,W 5 Reporhd fl~d when d t-f I l ed ,

901 W. T . Eld r id ge Che.ter Downs 1917 480 4 d. 141 24 .0 Jan . 24, 1933 C,W S, l nd Caa e d to bo ttom. Re por te d used oc u. iolUll l)'
66 .8 Apr. 19 , 1960 for h1gh"'1I )' co ne t ruc t Ic n , No t used Ln 196 5 .
76 .1 Oc t. IS, 1964

90' Ed Rachal Eatate Elmer Rupp -- ' 60 s d, 152 62. 7 ",y 17, 196 5 C,W 5 Csat'd to bottom. S lo tted f rom 520 f t to
bo ttolll .

903 do .. -- 600 , d, IS3 67 . 1 d, C, W 5 C•• e d t o bo tto m.

64 ·101 C. F. Wagenache ln -- .. 46 4 1 100 11 . 2 June 1, 1933 C, W 5

201 D. J . Su l l i va n -- .- srs , Col ill d 100 7.8 Hil l'. 23, 196 5 C,W 5 ClIsed to bot tom. S l o t t e d from 575 ft to
5, .,., 55.2 ",y 4, 1965 bott om.

20' d, Po rter &. Rupp 1930 '.0 s d, 91 11.1 Hal'. 22 , 1933 C,W 5 Ca. ed t o bottom . S lot t e d f rolll 540 i t t o
65 .6 ",y 4, 1965 bo t t olll.

203 d, Fre i u n Drilling 1962 492 4 d, 93 44 196 5 C, W 5 C•••d tybott om. S lo tted from 45 7 f t to
C, . bot tom .

301 d, Car l Vicke rs 1962 714 4 d, 86 67 .0 ",y 14 , 196 5 C, W 5 Case d t y bottom. S lo tt ed from 6 9) f t t o
bott om.!}

302 d, .. -- 6" s d, 80 60 1965 C,W 0, ' C••ed to bo t t om. S lo tted from 6 10 f t to
bottom.

303 d, -- Hubbl e 190 5 62S 8 d, 8. 12. 6 HoI'. 23 , 193) C,W 5 C• • e d t o bottom.
62 .2 ",y 4, 1965

304 d, .- -- -- 4 1 15 9.' Ma r. 23 , 1933 C,W s

401 Ki ng Ranch Che ster Downs 19 16 Sl1 s CoU.d 104 ' .0 ' lib . 8 , 19 33 C,W 5 C.sed to bott om. Repo rt e d fl owed 3 gpm i n
Sand 46 .8 J8n. 27 , 196 5 JllnulIr)' 1916 .

s•• footno te a li t end of ta ble .
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Table 5 . - -Reeo rd. of we ll .~ ·Continue d

Wah l' l evel.... Dept h Dt.. · Wlter- Al ti t ude B. l olol Me thod U• •
Well Owner Drill er .~. of e te r bea r · of land- ,, "" Date o r of o f Remarb

plet · we ll o f In, aur face lurhce mea lu re~nt lif t wa ter
ed ( f t) win unit ( ft) da tu.

(In . ) (ft )

BP- 84- 64- 4D2 King Ranch .. .. 600 , Golia d 102 ' 0 1965 C,W S C••• d to bot t ol1l .
Sand

40 3 D. J . Sul liv. n .. .. 600 7 do " .. . . C,W S Ca.ed to bott om. S l otte d from 560 ft to
bottom.

'01 do .. 1908 . . 7 1 .. 10 . 1 Hal' . 23 , 1933 C,W s

• 601 do .. .. 700 4 Goliad 80 &0 .1 ",y 4 , 1965 C,W S Caaed t o bot t om. S l otted f rom 6&0 f t t o
Sand bottom.

602 Kin g Ranch Che ater Down. 1928 '"
, do 71 3 .s Feb . 28 , 193) C, W S Caaed to bottom. S lo tted f ro lll 800 f t [ 0

41. 2 Jan . 27, 1965 bottom.

603 D. J . Sul liva n C. r l Vie kera 1962 '" 4 do " 61.0 ",y 4, 1965 C,W S Ca.ed t o bot t om. Slot ted f ro.. 540 ft to
bot t om.

604 Ki ng Ranch do 1962 m , do " 40 .7 Jan . 27 , 1965 C,W S Ca. ed t o bot r oe , Slotted fr om 53 1 ft to
bott om.

60' D. J . Sull ivan .. . . 8 , 981 .. .. 88 .. .. .. .. Oll te. t •

70 1 King Ranch Porter Dri lling 1959 ssz , Goliad m 76 .8 ",y 18 , 1960 C,W S Clled to bo t t om. Slot t ed f rom 631 f t to
Co . Sand bottOlll.

801 do El mer Rupp 1951 604 , do " 63 .3 do C,W S C••ed t o bottom. Sl otted from 583 ft to
bottolll .

802 do Car l Vi eke ra 1962 '"
, do 85 .. .. C,W S Ca.ed t o bot tom. S lo tte d f rom 542 f t t o

bot tOlll .

803 R. J . Kl eberg Che. te r Down. 1914 6" , do 110 12 . 8 Fe b. 28 , 1933 C,W S

901 do do 1910 6" , do '0 + do C,W S C• • ed to bo t t o... Slo tted f rom 588 f t t o bot -
to m. EatiDlll ted flow i n 1933, 5 gpm,

87·05· 30 1 W. W. Jone. 11 .. .. tso , do 210 36. 0 ",y 18, 1933 C,W S Ca.ed to bottom.
41.1 Jan . 18 , 1965

302 do .. . . ISO 5 do 281 40 . 0 ",y 18 , 1933 C,W S

• 601 do .. .. 313 4 do " 0 + ",y 18, 1933 Fl ow. S C• • ed t o bot t om. El t i lll8ted flow 155 s pm in
+ Jan . 18 , 1965 193] , and 100 Spill i n 196 5.

602 Careh Ramoa .. .. 350 4 do '" ]0 .0 Mar . 17 , 193] C, W O, S Caaed to bott om.

' 0 1 J . G. Garcia Cal dero n Bro• . 1925 107 , do 284 26 .5 do C, W O, S

'02 Garch Ramos do 1923 123 5 do 272 24.7 do C,W S

See foot not e s a t end of t.b l e .
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Tab1", 5 . - - Reco rds of we1h · ~Co n t i nue d

Wa ter level

Dste Depth Oi. .. - Wa ter- Alt i tud e Be l ow Method U..
We ll Owne r Orll hr <_. o f e t e r bear · o f b nd- h od Da te of o f o f Rellllll rk.

p l e t ~ well o f '0' l ur fa c e surfaee meas urellltlnt lift wat. r
.d ( ft ) wel I unit ( f t) datum

(t n . ) (ft )

BP-87- D6- 10 1 Garc 1.11 Ramo. . . .. 370 4 Goliad '" + Hoy 18, 1933 Flow s s Estill'flud flow 6 8pm i n 1933 , and 5 t o 8 8pm i
Sand + Jan. 18, 1965 1965 . Temp.8 1°F.

201 Adol pha Carela Cec il Al br ight .. zaa .. do 270 66 . 7 Ma r . 17, 1933 N N

• 301 Hopper Bros . .. .. 650 5 do ' 04 72 .4 Hor . 9 , 196 5 C, W s Cas ed t o bot tom.

30' AmBndo Tn d Humbh Oil 60 .. 6, 99 1 .. .. 215 .. . . . . .. 0 11 tn t .
Re finin g Co .

303 Scott 60 Hop per do 1946 7,371 .. .. 210 .. .. . . . . Do•
we ll 3

40 ' W. W. Jonn II .. .. 150 4 Goliad 262 58.5 Ho y 18 , 1933 C,W s Css ed to bott om.
Sand 58 . 8 Jan. 18, 1965

402 do .. .. 150 5 do 262 86 .0 Ho y 18, 1933 C,W s Do.
79 . 5 Jan. 18 , 196 5

• 501 E1i jio Carela .. .. 100 5 do 280 76 . 2 Hoy 5 , 1965 C,W s Cased t o bottom. S lott ed f rom 80 f t t o bot-
t om. Old well.

502 Ado l pha Garcia Chas ter Downa , 1932 258 8 do 300 93 .7 Mar . 17, 1933 J, C 0,'
J r .

• 601 b t.bs n Carel. Porte r Drill ing 1953 458 10 do 270 70 1960 T, Ng IT< Cased to botto.. . S l o t b d f rom 43 7 ft t o bot -
Co . t om. Repor ted not used for i rr i ga t i on i n

seve ra I yea ra .

602 Hopper arce , do 194 5 600 5 do 230 75 . 0 Hor. 9 , 1965 C, W s Cas ed to bo t t om.

60 ' Es t.- ban Carcia Che . ter Downs 1913 470 5 do 265 100 1965 J , ' 0, ' Do.

• 604 Elij io Carela Cec il Al brecht 1930 365 6 do 282 100 1965 T,' 0 , ' Cas ed to bott om. S l o tted f rom 350 it to
bot t om.

605 Es taba n Garcia O. H. Boone 1926 550 5 do m 96.3 Mar. 17, 1933 C,W 0 , ' Case d to bottom.
115 . 0 Hoy 5, 1965

606 Ada l pho Carel. Calde ron Bros. 19 10 120 8 do 250 69 . 5 Mar. 17, 1933 C,W 0, '

• 70 ' W. W. Jone s II .. 192 1 150 5 do 270 69 . 0 Ho y 18 , 1933 C,W D,S, Cssed t o bottom.
72 .8 Jan . 18 , 1965 Irr

702 do .. 1931 158 5 do 245 26 .5 Hoy 18 , 1933 C,W s Do .

703 do .. . . 150 5 do 251 25 .2 do C,W S

704 A. C. Jones .. .. 150 5 do 248 54 .0 do C,W s

• 80 ' Elijio Garela Sea C. t Dril11ng 1965 280 4 do 268 134 . 2 Hoy 5, 1965 C,W s Cased to bo t to m. S lott ed f rom 260 f t t o
Co. bo t tom .

Slle foo tno tes a t end of ta bis .
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Table 5. · - Reca rde o f wf.l b--Canti nu"d

Wa te r leve l.... Dept h Otalll- Wa ter · Al titude Bel ow Method U..
We ll OVlle r Drill er ,~. of e te r be.r- of 1a OO - l..d Dat e o f of of Re.otrkl

p Le t e well of 1" su r fa c e s ur fa c . mesaure ment 11ft wa t er
ed ( ft) \/'e11 unit (ft) datUlll

(In . ) (ft)

BP-81 -06- 802 a , W. Jane a II -- 1931 .47 , Goli ad 270 35 . 0 Mo y 18, 19 33 C,W S Ca s e d to bottom.
Sa nd 52, 0 Jan . 18, 1965

80' Ellj 10 Cucla Humbl . 011 .It 1942 200 4 do 298 10 9 . 8 Ho y 5, 1965 C, ' S C. aed t o bot t olll. S l o t t . d f rom 180 ft t o
Refi ning Co. bottom.

804 Braulia D. Cercla Sta ndard all Co. 1963 6 ,999 .- .. 269 -- -- .- .. 011 t.e e t •
o f Te xu

80' do Calde ron Broa . 1908 100 s Goli ad 330 54 . 1 HlIr. 11, 1933 C,' O,S
Sand

• '01 El1 j 10 Garc ia S ta nley Hai ne s 1963 320 s do m 114.1 Ho y 5 , 196 5 C, ' S Cased tybottom . S lotted f rom 268 ft to
bottom.

07-101 Ho ppe r ae e e , Partar Drlll1ng 196 2 '00 4 do .83 12 . 1 Mo,. 9 , 1965 C,' S Caaed to bo tto m. S lo t t e d f ro m 219 ft to
Co• bottolll. Y

i 02 do El!J:>er Rupp -. 65O s do 170 ' 0 196 5 C,' S Caled t o bottom. Slotted f rom 610 it to
bottom.

201 do Porter Drlll1ng 1946 65O 6 do 165 " 196 5 T,' O, S C. aed to bo ttom. S l otte d from 610 ft to
Co. bottom.

202 do .. .- 730 s do . 65 -. -- C,' O,S Cued t o bo ttom. S l o t t . d f ro m 560 ft to
bottom.

'0' Kin g Ranch Che a ter Downs _. 600 , do 130 32.3 Ja n . 24 , 1933 C, ' S C• • ed to bot t om. Ol d well.
60 .1 Moy 18 , 1960

'02 Ed Racha l .- 1948 400 4 do u s 55 . 2 Apr . 19 , 1960 C,W S , I nd C~18 ed to bottom. Reported h. a bee n uee d fo r
56 .4 Oct . IS, 1964 h i ghWlY co ne t r oc t t cn ,

40 ' Hoppe r Brae . Porter Drilling 194 5 600 4 do 212 17 . 6 Ho<. 9, 1965 C,' S Caaed t o bottom. S l o tted f rom 560 ft to
Co. bo t tom.

402 J . P. Ruelu F. bricio Barrera 1962 150 4 do 202 80.4 Mer. 10, 196 5 C,W S C. aed to bo ttom. S l o t t e d fr om 130 ft t o
bo t t om.

40' Hr• • B. A. Sk i nne r -- -- 600 s do 187 -- -- C, ' S Cae ed to bott om. Old we ll .

404 Longo r ia El tate Cal de ro n 8roa. 19 18 140 s do m 70.6 HlI r . 14 , 19 33 C,' S -
40' FeUcita Lopez do 1901 150 s do 227 8 7 .0 Mar. 13, 1933 C,' O, S

' 0 1 Hopper Broa. El mer Rupp 19 31 65O -- do 151 '0 1965 C,' S

' 02 B. A. Ski ppe r Humble all &. 194 5 3 , 0 56 -- -- • 62 -- -- -- -- Oil t e a t .
well 3 Refin in g Co .

'0' Sc ott &. Ho ppe t' _. .. 602 , Goliad . 65 50.0 Apr . 5, 1933 C, ' s
Sa nd

Se . foo t not ea a t e nd of uble.
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Tabl e 5 . - - Reco rds of wells --Cootinued

Wa te r l eve l

Date Depth Diam- Wa ee e- Alt i tude Be l ow Me thot! U..
We ll Owner nel l l er ,~. of eter bea r- o f la nd- I' '''' Da t e o f of o f Rel&ll rks

pl e t - we ll of Lng surface s urface measurement lift water
. d (ft) we ll unit ( f t ) da tum

( t n , ) ( ft)

*BP-87 -07-60 1 Humb le Oil 6. Layne-TexoIIlI Co . 1948 1,411 6 Gollad l 30 .- .. T,E D,P, Dri l l ed t o 1,411 ft j p l ugged back to 550 f t .
Rcfin injl; Co . Sa nd Ind Sc re en from 339 -361 , 352-403, 446- 50 6, and

528-549 ft.

602 do do 194 5 ' 99 6, do 132 .. .. N N Caled t o bo t to m. Sc re e n from 44 5 f t to hott om.
4

60' do do 19 53 1, 567 6 Golia d 133 + 1965 Flows u,r ClUe d to 1, 50 5 ft. Sc r-ee n f rom 337 - 350 .
Sa nd 447 -460 . 517 - 5 30, a od 1, 48 5-1 , 50 5 f t .

end
OBkvi l1e

Sand-
s t one

I- 604 Brook. Count y l nde - El mer Rupp 19'. 8 400 6 Goliad 125 70 1960 T. F. r Ca.ed to bottom. S lo tt e d from 305 f t to hot-
pende nt Sc hoo l Sa nd tom . SUl"p lit· . wat er fo r echco t ,
Di lltri ct

60 ' JOlle Ramol Ene ro Abri go 1921 '0 4 7 125 40 . 9 Feb . 18, 1940 C,W D,S Cale d to bottom.

606 J . R. Canale. .. .. 42 4 7 125 37.5 Se pc . 22 , 193 3 C, W O, S ne,
39 .7 Apr. 18 , 193 9

607 J . J . IU noj o sa Fritz Vollmer 1939 336 4 Golilld 128 36. 2 Feb . 18, 194 9 J, F. O, S Clll e d t o bottom. S lo tt[' d f rom 300 ft to
Sa nd bot t om.

608 r , ManRel , Jr . .. 1937 45 4 1 128 4 1.2 Feb. 7, 1941 C,W S Cued t o hottom.

60 ' N. SlIntoa Ene ro Abr i Ko 1920 42 4 1 128 4 1. 1 Feb . 18 , 1940 C,W U, S Do .

610 Ni co1ll 1 Cant u .. 1940 64 4 1 125 42 .9 Feb . 5, 194 3 C, W U, S Do .

6ll Cat ho l ic Churc h of Iobore Dril ling 1963 352 4 Golil1d 127 50 . 1 Ma r. 25, 1965 J, E
"

Clll e d to 312 ft. S iottl"d ( rom 312 ft to
Encino Co, Sa nd bo t t om.

701 Florenci o Rodriquez -- 194 7 ' 40 ) do 20 7 8 9 .7 Apr . 19, 1960 C,W U,S Caled to bottom. S lo tted fr om 319 f t to
90.0 Oc t . 15 . 1964 bo ttom.

70 2 do Cald eron Broa . 1924 130 s do 20' 84. 2 Apr. 19 , 1960 N N Abandoned .
86 . 9 Oct . 15 , 1964

70' E. Vilbreal -- .. 324 4 do 213 90 .0 Apr. 19, 1960 C,W D, S C.sed t o bot tom.
95 . 3 Oct. 15, 1964

704 T. G. Mlngul .. .. 600 , do 229 13 1.4 Apr. 19, 1960 C,W U, S Dr i lle d II a n o il field aupp l y well.
132 . 8 Oct. 15, 19&4

70' E. Villa r ea l Ca ld e ro n Brol . 1926 138 , do 192 72 .6 Mar. 14 , 19)) C ,W U, S Casl.'d to bott om.
83 . 1 Ma r . 10 , 196 5

'01 Jua n Lonjl;oria do 1928 ' 0 0 4 do 173 70 Apr . 1960 C,W O, S We lt has been reworked a nd deepened from 100
81.7 Oc t . 15 1965 t o 300 ft .

Se e foot no te . a t e nd of tab le.
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Ta b l !' 5 .- - Re co r dll o f we Ll sv -Dout Lnuc d

Wate r level

Da te Dep th Dla.. - Wa t ee - Al t itude BeloW' Ne t hod U..
""' 11 Owner Dril l er ,~- of e re r bt'ar - o f l and- lood Date of o f o f Refllllll r lll1

p Ie t - ve l I of ,., su r face s u rfac e _aau rerroent It ft wa t e r
ed (ft ) we ll unit ( f t) da t Ulll

(i n. ) (ft )

BP-87 -07 -901 B. A. Sk i pper Porte r Drill i ng 1959 355 6 Goliad 172 B6 1959 C,W S Cas ed t o bottom. Slo tted f rom ) ) 4 ft t o
Co . Sa nd bottom.!!

902 Tell .S Drive -In Pat Moore 1963 385 4 do 119 50 196 5 .T, E P Cas e d to bottom. Slottt'd f r om 3/.5 ft to
bo t tom.

903 1I0 ppe 1" Bros. £1_r Ru pp -- 350 4 do 113 50 1965 C,W S Ea s ed t o bottom . S I o t t.e d f r om no ft t o
bot t om.

'{l4 Mn. B. A. Sk i ppe r Po rter & Rupp 1925 365 8, do 122 25 . 0 J an . 24 , 19 33 C,W S Ca s e d to bottom. S lo ttt'd from )4 5 ft t o
5 56 . 0 Mo, • 9 , 1965 bot t om.

90 ' do Fo lme r Ru pp -- 600 5 do 125 60 196 5 C, W S Cased t o bottom . Sl o ttl'd f rom 580 ft to
bottom.

* 06- 10 1 Ki ng Jtynch do 194 7 1, 600 5 okv i lle 120 + 1960 F lows, D,S Es t I nsar e d flow 15 gprn i n 19" 0 . Supplies wa te r
Sa nd - T , E, 5 fo r 4 fa mil i es .
stone

102 do Ca r l Vicke rs 1963 585 7 Goli ad 123 as 196 5 T,E 0, ' Cased to 545 ft . S l o t t e d f rom 54 5 ft t o
Sa nd bottom•

10 3 do Ehr~r Rup p -- m , do 125 4 1. 1 J an. 26, 196 5 C,W S Cased t o bottom . Slotted from 53 1 ft to
bottom.

20 1 do -- -- 650 8 do 103 " 196 5 C,W S Old well .

202 do El mer Rup p 194 9 550 , do 100 28 .2 J a n . 26, 1965 C,W S COBed to bot tom . S l o tt f'd from 530 f t to
bottom.

203 do Car l Vic kers 1962 54' s do 87 2 7 .2 do C,W s Cas e d to bottom. S l o t t e d f r om 504 ft to
bo ttom .

301 do Ches ter Downs 1916 8 17 s do 73 + Fe b, 28, 19 33 C, W s Estima t ed f l cv 6 gpm in 19 33 . We11 st o pped
20 196 5 fl owing i n 1960 . Tt'mp. 64· F .

302 do EIIllCl' Rupp 194 9 SSO , do 63 25 . 6 J a n . 26, 196 5 C,W S Case d to bo ttom . S lott ..d fro m 510 f t t o
bottom.

303 do Ca rl Vicke r s -- 685 5 do 74 -- -- C, W S C"sed t o bottom. S lott e d from 64 5 ft t o
bottom.

401 Victo r Ca ntu Fries en We 11 1962 379 4 do III 60 196 5 C,W S Cas e d t o bottom. S l ott ed f rom 358 ft to
Service bo ttom. !!

'01 Ki ng Ranc h Ca r l Vi c ke r s 1962 580 4 do 87 25 . 0 Ja n. 2&, 1965 C,W S Cased to bott om.

'02 R• .T. Kl e berg -- -- 35 5 t '0 10 . 7 Fe b . Z, 1933 N N

' 03 do -- -- " 5 ,
8' 14. 3 do N N

See fo otnot l!l at e nd o f t a b l e .
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Tab l e 5.- - Reco rds of welll- .C ont i nued

Water leve l
Oa ,. Dep th Diem- Water · Altitude Below Meth od Un

We ll Owner Drill e r • w o r e te r b• • e- o f l and - , ...d Da t e o f of of Re_rk•
p h t ~ well o f I,. . ur fae. .urflc e _ I eurament Hit loIet er

ed (It) well uni t (ft ) da t UIII
(In, ) (ft)

*BP·S 7-08- 601 King boch Che ater Downs 1921 782 5 Goliad 68 + "". I , 193 3 Fl ows J 5 ce ee c to bot t om. S l ott ed f rom 702 ft to
Sand 20 1965 C, W bottom.Y

• 80 ' do Elmer Rupp 19 55 660 6 do 73 24 . 8 "'" 18 , 1960 C, W 5 C(li ed t o bo ttom . Slot ted f rom 639 f t to
32.6 Jan . 26, 196 5 bo t t o m.

802 do Humble Oil &: 1957 9,477 , -- 79 -- -- -- -- Oil tes t.
Refini ng Co .

• '0' do Car l Vlc:ke n 1962 2 , 312 4 akvl ll 65 + 196 5 Flow e S , l ..d Cas ed to 1, 785 f t . S l cr t ed fr olll 1, 78 5 ft t o
Sa nd· bot tom.
e eoee

13- 301 Humble Oi l &: -- -- 300 4 Gol iad 245 90 . 8 M<" 24 , 1960 N I , d Oi l- fi e l d s upp ly we ll . Not used .
Refi ning Co . Sand

• 60 ' HeGil1 BrOI . Porte r DrllUng 196 1 350 4 oIIg.lll t'to 252 78 .2 Apr. 29 , 1965 C, W 5 Cu e d t o 310 rt • S lo t t e d f rom 3 10 f t t o
Co. Cby bo ttom.

602 do -- -- 350 5 do 255 -. -- C,W N Aba ndone d .

' 0 ' do Hunill e 011 & 1947 6 ,820 -- -- 234 -- -- -- -- 0 11 t e s t.
ReHning Co .

14- 101 v. W. Jonn II -- -- 150 5 CoU a d 230 53 . 5 "'" 18 , 1933 C,W 5 C.IIIsed t o bo ttom.
Sa nd 56 .7 Jan . 18 , 1965

20 ' EU Ji o Cu d a Humble 011 & 1940 250 4 do 241 100 1965 C,W 5 C.IIIse d to bottom. S l o tted from 2 30 ft to
Refini ng Co . bo ttom.

202 All e n t. nd & Cl tt l e -- -- 100 5 do 251 32 Apr. 193) C,W 5
Co.

20J do -- -- 120 4 do 220 40 do C, W 5

JO' Hzltilde Kartine z -- -- 80 " do 216 43 .0 Aug . 20 , 1933 C,W 0 , 5 Dug well ; li ned with atone partway t o bo t t oe ,
Es tate 65.2 Apr . 19, 1960

302 J . G. Gare ia - - ntcken e 190 7 ltO 5 do 2 16 37 .2 Mo r . 16 , 19 ] 3 C,W s

• 401 MeGt II Broil . Elme r Rupp 193 6 801 4 do 235 ' 0 1965 T, E 0 , 5 Cis ed t o bottom . S lo tt e d (rom 760 f t
bottom .

402 do Hunille Oll & 1958 8 ,690 , -- m -- -- -- -- Oil tes t .
Refining Co .

• 501 do Elmer Rupp -- m 4 GoUld 210 60. 2 Apr . 29 , 1965 C,W 5 Cased to bo ttom. S lot ted f rom 6 11 it t o
S.III nd bo t t om.

• 60 ' v, W. Ja ne l II -- -- ' 00 ' 0 do 175 + Ja n . 18, 196 5 FI O\Js 5 Es t l lllll ted flow 2 5 8 pm. Temp . 91-F .

Se e f oo t no t es a t e nd of t ab Ie ,



....
~

Tabla 5 . -- Record. o f we ll.--ConUnued

WB ter leve l

Date Depth 0 1...1- WBter- Alt itude Below Method U• •
We ll Owne r Dri ll er ,~- o r e rer be.r- o f l and- la nd Dlte o f or o r Remarks

pl e t- well o r 10' sur face surface eea eureeent lift wl te r
.d (ft) we ll unit (f t) da tu..

(in. ) (ttl

BP- 87-1 4- 602 w. W. Jonea I I Milam Drilling Co. -- 150 6 Goliad 201 6 1.0 "" 18, 1933 C,W S Cased to bottOIll.
SI nd 78.2 Jan . 18 , 196'

' OJ do .- -- 150 4 do 177 41.0 "" 18 , 1933 C,W S 00 •
67.9 In . 18 , 196'

101 McGil l Bros. Ellner Rupp 1935 150 4 do 222 70 .4 Apr . 29 , 1965 C,W S

102 do Humble Oil 6- -- 1,000 4 ~_kvi lie 220 + do Flows S
Refining Co . Sand-

I t one

10J Allen Land & Catt la -- -- 60 , Goliad 222 45 .0 Apr . 10 , 1933 C, W s
Co . Sand

80 1 do -- -- 120 6 do 212 25 .0 do C, W s

901 w. W. Jonea II -- -- 100 , do 162 + Jan. 18 , 1965 Flowa S

15- 10 1 E. C. de E8IIlinger G. IIern.lnde l -- 10 8 do 195 56 .3 Har . 16 , 19]) H O,S

102 L. J. Li pps .. -- 1,100 10 do 155 45 .0 Apr . 17, 1933 C,W O, S

40 1 Lipp s Ranch -. -- 4'0 4 do 120 12 Apr. 1933 C,W S

' 0 1 do .. -- 100 4 do 128 J) do C,W S

601 Santa Fe Ranch _. 1917 510 6 do 94 1.0 Apr . 21, 1933 C,W s
20 196'

16- 10 1 do Humb l e Oil 6- 1955 450 4 do 75 40 1965 C,W S Cas ed t o 4 10 f t. Slo t t ed from 410 ft t o
Refi ni ng Co. bottom.

102 do Ch•• te r DCNn, 1921 610 4 do 81 20 1965 C,W S C• • ed t o botto.. . S l otted frolll 632 ft to
bott om.

40 1 do .. _. 600 , do 75 + Apr . 21, 1933 Flowl, S
10 1965 C, W

402 do Humble Oil fa 1958 45 0 4 do 11 51. 1 "" 6 , 1965 C,W S Ca. ed to bot t om. S lot t ed from 410 ft to
ReUni ng Co . bo t t om.

' 01 do H. L. Curr y 1930 810 , do " + Apr . 2 1, 19]) Flow. S E, U _ ted flow 19 Rpm in 1933 , and 10 gpll i n
+ 196' 1965.

'0 ' do do -. 1, 182 , do " + "'.. 1, 193) Flows s E.t1lMllld flow 5 s pm in 1933 , and 10 8pm i n
+ 1965 1965 .

• 80 ' do Chea te r Downl -- 6" , do se + Apr. 21, 1933 Flows S Elttlllll ted flow 22 gpm i n 1933 , and 5 gpm in
+ 1965 1965 .

• ror chemi ca l analyse s o f wat er from welb in Brook s Count y , see Ta bl e 7 .
!l ro r dr i llen ' logs of Wells i n Brooks Coun ty , see Tsble 6 .
Y Elec t r l c 10RI i n files of U.S . Geo l og i ca l Surveyor Texa s Wat er Dt've lopment Boa r d ,



Table 6.--Drillers' l ogs of wells

Thi cknes s
(feet)

Depth
(feet )

Well BP-84-47-705

Thi ckne s s
( f ee t )

Owner: Mi l l er Ranch. Driller : Por t e r Drilli ng Co.

Surface sand - - --- - - - - - - 9 9 Clay -------- - --- ------- 85 320

Sand, red, and rock ---- 13 22 Sand, hard ------------- 5 325

Sand, hard, and rock --- 34 56 Cl ay ------------------- 25 350

Clay , colored - --------- 39 95 Clay , red -------------- 18 368

Sand ------------------- 10 105 Sand ------------------- 32 400

Clay and rock - --------- 130 235

Well BP-84-48-801

Owner : W. P. Wright . Driller : Disbro Bros.

Sur fa ce so il ----------- 15 15 Sand ------------------- 8 360

Ca liche ---- - - ---------- 107 122 Shale, sticky ---------- 66 426

Sand ------------------- 8 130 Sand ------------------- 20 446

Shale, s ticky ---------- 222 352

Wel l BP-84- 53-401

Owner: R. J. Boerjan. Driller: Porter Drill i ng Co.

Surface soil --- ----- - - - 12 12 Shale and rock -------- - 57 267

Rock - ------------------ 85 97 Shale , red ------------- 45 312

Sha l e , red ---------- - - - 83 180 Shale and r ock - - ------- 80 392

Sand, f i ne ------ ------- 10 190 Shale, red - ----- ------- 96 488

Shale, red ----- -------- 20 210 Sand ------------------- 22 510
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Table 6. - - Dr i l l ers ' l ogs of wel ls- -Continued

Thickness Depth Thickness Depth
(feet) (feet) (feet) ( f ee t )

Well BP-84-53-501

Owner : George Sanders. Driller : Rena l do Almoraz .

Topsoil ---------------- 3 3 Soaprock ------- -------- 53 127

Caliche ---------------- 59 62 Shale , sandy ----------- 11 138

Shale, sandy ----------- 6 68 Sand , water ------------ 12 150

Sand , water ---------- -- 6 74

Well BP-84-54-101

Owner : Felix Barrera . Driller : Disb r o Drilling Co.

Surface soil ---- ------- 5 5 Shale, soft ------------ 33 220

Caliche ------ ------ --- - 105 110 Sand ------------------- 28 248

Shale , ha rd ------------ 77 187

Well BP- 84-54-301

Owner : San Antonio Loan and Tr ust Co. Dril ler: Porter Drilling Co .

Surface soil ----------- 14 14 Shale, red ------------- 19 240

Rock and sand ---- - ---- - 88 102 Sand ------------------- 35 275

Sha l e and rock - - - --- --- 119 221

Wel l BP- 84-54-401

Owner: Mi l l s Bennett Estate . Driller : Porter Drilling Co .

Surface soil - ---------- 9 9 Sand, broken ---- - ------ 23 358

Rock ----------------- -- 186 195 Shale, red ------------- 5 363

Shale , red ------------- 140 335 Sand and gravel - ------- 32 395
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Table 6 . --Drillers' logs of wel ls- - Cont inued

Thickness Depth Thickness Depth
( f ee t) ( f eet) (f eet) (f eet)

Well BP-84-54-802

Owner: Mi l l s Bennett Estate . Dr i l l e r : Elmer Rupp .

Surface soil ----------- 6 6 Sand ------------------- 10 195

Caliche and clay ------- 12 18 Shale ------------------ 10 205

Caliche --- ------------- 30 48 Sand --------------- ---- 17 222

Sandrock --------------- 22 70 Shale ------- ----------- 76 298

Rock - - ----- - - ------ - - - - 10 80 Sand ------- - ----------- 27 325

Sandrock --------------- 10 90 Shal e ------------------ 43 368

Sandroc k , hard - -------- 30 170 Sand - ------ ------------ 38 406

Shale ------------------ 15 185

Well BP-84-55-l03

Owner: Mi l ler Ranch. Dril l er: Domingo Navarez.

Sur fa ce soil ----------- 12 12 Clay , white and pink --- 40 145

Ca liche and clay ------- 36 48 Sand , ha rd ----- -------- 37 182

Rock and cl ay ---------- 20 68 Cl ay, pink , and rock --- 128 310

Sand , hard - - - - - - - - - - - - - 20 88 Cl ay, red, and rock ---- 110 420

Clay, pink, and r ock - -- 8 96 Cl ay , s t i cky , r ed ------ 48 468

Rock, hard ------------- 9 105 Sand and gr avel -------- 40 508

Well BP-84-55-2l2

Owner: Mi l l e r Ranch. Driller : Porter Dr i l l i ng Co.

Surface soil ----------- 12

Cal iche and rock - ------ 30

Rock and shale --------- 140

12

42

182

Shale , r ed - ---- - - - - - - - - 79

Sha le and s and --------- 41

Shale, whi te ----------- 45

261

302

347

(Cont i nued on next page)
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Tabl e 6 . - -Dri l l ers ' logs of wells - - Continued

Thickne s s Depth Thickness Depth
(feet) (fee t) (feet) (feet )

Wel l BP-84- 55-2 l2--Cont i nue d

Sand - - - - --- - - - ----- --- - 29 615

Shale and sand --------- 62 409

Shale, whi t e ----------- 31 440

Sand , f ine ------------- 35 475

Shale, red - --------- --- 40 515

Sand , fine

. Shale, red

22

49

537

586

Well BP-84-55- 505

Owner: Mi l ler Ranch. Drill er: Por ter Dril ling Co .

Surface soil ----------- 10 10 Sand , white --- - - - --- - - - 38 313

Caliche and clay ------- 22 32 Clay, sticky - - --------- 27 340

Sand rock - --- - - - - ----- - - 16 48 Sand and sandy clay ---- 60 400

Clay, whit e , and rock - - 24 72 Cl ay , pink , sand y ------ 85 485

Sand (sal ty) -------- --- 13 85 Sand , ha rd, and gravel - 22 507

Cl ay , wh i te ---------- -- 25 110 Clay , red -------------- 27 534

Sand, hard - ----- ------- 30 140 Sand - ------------- - - - -- 12 546

Cl ay and rock ---------- 135 275 Sand, hard, yellow ----- 65 611

Well BP- 84- 55- 604

Owner: Mil ler Ranch . Driller : Port e r Drilling Co .

Sur face soi l - - - - --- - --- 13 13 Shale and sand --------- 222 541

Caliche, rock , and sand 48 61 Shale, red ------------ - 241 782

Shale, whi te --- - - - - ---- 121 182 Sand, water ------------ 25 807

Shale, r ed ---------- - - - 137 319
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Table 6.--Drillers' logs of wells--Continued

Thickness Dept h Thicknes s Depth
(feet) ( feet) (feet ) ( f ee t )

Well BP-84-55-804

Owner: Cage Ranch. Dr i l l er : Chester Downs.

Sand and clay ---------- 40 40 Clay, white an d blue --- 100 360

Clay , blue ------------- 20 60 Sand , white ------------ 10 370

Rock and sand ---------- 20 80 Rock ------------------- 12 382

Clay , blue and whi t e --- 30 110 Clay and boul ders ------ 48 430

Sand, white ------------ 10 120 Clay , r ed and bl ue ----- 50 480

Rock ------------------- 20 140 Clay, red -------------- 90 570

Clay, brown ------------ 120 260 Sand , white ------------ 30 600

Well BP-84-56-402

Owner: Lois L. Maher. Driller: Disbro Drilling Co.

Surface soil ----------- 5 5 Sand, broken, and
Shale ---------------- 84 766

Shale and caliche ------ 57 62
Shale, red ------------- 14 780

Shale , white, sandy ---- 174 236
Sand ------------------- 8 788

Shal e , white ----------- 84 320
Shale, r ed ------------- 3 791

Sandrock and shale ----- 142 462
Sand ------------------- 17 808

Shale , white ----------- 38 500
Shale, red ------------- 4 812

Sand, r ed ------------ - - 48 548
Sand ----------- - ------- 28 840

Sand, broken - ------- --- 37 585

Shale, red, and ha r d
san d ----------------- 97 682
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Table 6. - -Drillers· logs of wel l s - -Cont i nued

Thicknes s Depth Thickness Depth
( f eet) (fee t) (f ee t) (f eet)

Well BP-84-56- 508

Owner: D. J . Sullivan. Dr i l ler: Carl Vickers.

Sand -------- ----------- 13 13 Sha le , blue -- ---------- 30 115

Shale ------------------ 5 18 Sha l e ------------------ 235 350

Sand ------------------- 7 25 Sand ------------------- 36 386

Shale - - - - - ---- ------- - - 45 70 Shale ------------------ 64 450

Sand ------------------- 15 85 Sand ------------------- 55 505

Well BP-84- 56- 603

Owner: D. J . Sullivan. Dr i ller : Friesan Dr illing Co.

Sand an d clay ---------- 10 10 Shale ------------------ 32 260

Caliche --- - - - - -------- - 10 20 Shale, sandy ----------- 202 280

Caliche and clay ---- - -- 10 30 Shale ------------------ 35 315

Sand ------------------- 15 45 Shells, hard, and sand - 25 340

Shale - ----- - ----------- 25 70 Shale , ha rd ------------ 63 403

Sand - ----------- ------- 15 85 Sand --- ---------------- 34 437

Shale ------------------ 45 130 Shale ------------------ 21 458

Sand ------------------- 18 148 Sand ------------------- 19 477

Shale ----- ------------- 22 170 Shale, s ticky ---------- 33 510

Shale, r ed ------------- 28 198 Sand --- - - -------------- 33 543

Shells and sand - -- - ---- 30 228
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Table 6 . --Drillers ' logs of wel ls--Continued

Thickness Depth Thickness Depth
(feet ) (feet ) ( f eet) (feet )

Well BP- 84-6l-l 0l

Owner : Hopper Bros. Dr i l ler: Por ter Dr i l l i ng Co.

Surface soil --- -------- 14 14 Shale , r ed , and r ock --- 49 135

Caliche, rock , and gravel 17 31 Shal e, r ed ------------- 249 384

Caliche and rock ------- 55 86 Gr av el - --- - - - - - - - - - - - - - 19 403

Wel l BP-84-64-203

Owner : D. J . Sullivan. Driller: Friesan Drilling Co.

Surface soil --- ----- - - - 15 15 Sand ----------------- -- 12 224

Caliche ---------------- 5 20 Shale , sandy --- - - - ----- 46 270

Sand ------------------- 10 30 Shells, hard , and sand - 27 297

Caliche---- ----- - - ------ 5 35 Sha l e ------------------ 23 320

Clay, sandy ------------ 23 58 Sand and shale --------- 80 400

Caliche, hard ---------- 37 95 Shale ------------------ 35 435

Shale , whi t e ----------- 23 118 Sand ------------------- 53 488

Sand - --------------- --- 10 128 Shale and sand --- - - - --- 4 492

Shale ------------------ 84 212

Wel l BP-84-64-30l

Owner: D. J. Sulli van. Driller: Carl Vicker s .

Sand ------------------- 12 12 Sand ------------------- 11 528

Clay ------------------- 4 16 Sha le - --------- -------- 147 675

Sand - - - - --- - - - - --- - - - - - 6 22 Sand ------------------- 36 711

Sha le ---- -------------- 495 517 Shale ------------------ 3 714
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Table 6 . - -Dril l ers· l ogs of well s - - Continued

Thickne ss Depth Thi ckne ss Depth
(feet) (feet ) (f eet ) (feet)

Wel l BP-87-06-90l

Owner : Elijio Gar c i a . Dril ler : Stanley Haines.

Sand ------------------- 15 15 Sand ------------------- 30 298

Caliche and clay --- ---- 135 150 Sand , broken ----------- 12 310

Sand, har d ------------- 55 205 Sha l e ------------------ 10 320

Sand and shale , hard --- 63 . 268

Well BP-87-07-l0l

Owner: Hopper Bros. Dri ller : Por ter Dril l ing Co.

Surface soil ----------- 12 12 Shale , r ed ------------- 59 280

Rock ------------------- 59 71 Sand and gravel -------- 20 300

Rock and sha le --------- 150 221

Wel l BP-87-07-90l

Owner: B. A. Ski pper. Dril ler : Por ter Dr i lling Co.

Surface so il - - - - - - - ---- 12 12 Shale , colored --------- 82 288

Caliche --- ------- - - - --- 96 108 Shal e, r ed ------------- 37 325

Sha l e and r ock --- ------ 79 187 Sand ------------------- 30 355

Shale , r ed ------------- 19 206

Wel l BP-8 7- 08- 40l

Owner: Victor Cant u . Driller : Frieson Wel l Serv i ce .

Surface sand and clay -- 12 12 Shale ------------------ 21 265

Caliche ----------- ----- 43 55 Sand ------------------- 20 285

Shale --- - - - - - - ---- - - - - - 15 70 Shale, sandy ----------- 71 356

Shal e, sandy - ---------- 150 220 Sand ------------- ------ 23 379

Sand ------------------- 24 244
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Table 6 . - - Dr i l lers ' l ogs of wells--Continued

Thi ckness Depth Thickness Depth
(fee t ) (feet) (feet) (feet )

Wel l BP-87- 08-60l

Owner : King Ranch . Driller: Chester Downs .

Rock and clay ---------- 20 20 Cl ay , red - ---------------30 550

Sand ------------------- 5 25 Gravel ----------------- 10 560

Clay , bl ue and white --- 125 150 Clay, red -------------- 20 580

Clay , blue ------------- 150 300 Clay, brown ------------ 60 640

Rock , ha r d ------------- 10 310 Rock ------------------- 20 660

Clay , red, and boulders- 115 425 Sand, ar t es ian --------- 50 710

Clay, red --------- --- - - 89 514 Clay , red -------------- 20 730

Rock , hard ------------- 6 520 Sand , artes i an --------- 52 782
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Table 7. - -Chellli ca l anl ly. ... of v e t e r fr Olll "'ella and .a l t ......lIte r dl . poaa l pit s

(Ana lys es g i ven are i n par u pe r Illi I li on exc ep t SPIH:lft c conduct ance , pll , per ce nt sOOll_ , sodi Ulll adsorpt ion ratio, and resid ua l lIodl ... car bonate . )

Wa ter -be l r i ng unit: T8, Goliad Sand; Tl , Lagarto Clay ; and To , Oakvilh Sl ndltone .

Depth lI,ard- r .'r - Sodi UIII Res i dua l Spee U l c

or pe t e o f \~ lI t Cf Si H C II
Ir on Cal- Magne- 50dl Ull POLIs~ Blcar - Sui - cti lo - Fi llo- Nl - Boron Oi s - nea ~ cent ad scrp - s odi um conduc t -

We ll ....e ll co llection beo1 r l ng
(51° 2)

(Fe) <1= d = (NIl ) d~ bonate fa te ride ride tra t e (8 ) so lved .. .0- Li on ca rbon- e n ce pH
( f t ) unit ( Co) ( Hg) (K) ( IICOJ) (S04) (Cl) (,) ( N03) s o li d. C"C03 dr ~ ClI ti o .., (mi crOlllhoa

" (SAR) (RSC) a t U"C)

BP -84 -4 5-901 100 Apr. 29, 1965 T, 7J -- m " *423 300 211 720 0.' s,a -- 1, 180 57 62 7.7 0 . 00 2, 940 7••
I

46 - 905 400 Mar. 23, 1965 T, 36 -- 60 22 *114 270 59 "0 .e 20 -- 7S5 " 62 s . 2 . 00 1, 210 a. i

41 - 104 607 Ja n. 6 , 1965 T, 30 -- " 18 *115 286 29 202 l.l . 2 0 . 66 '" 172 &9 , . a I. 26 1, 120 8.2

48 -80 1 446 "'y 5, 1952 T, -- -- -- -- -- I -- 278 -- 195 -- -- -- -- -- -- -- -- 1, 230 8. 0

53 -301 '" Apr. 29 , 1965 T, 70 -- 172 9J -'06 JOS 294 950 1. 1 12 -- 2', 250 812 sa 7. 7 . 00 3,100 7. 0
I

701 2J2 Har. 24, 1965 T, " -- 136 54 *366 250 1&4 720 7.0 a .a -- 1,6 30 562 60 7.1 .00 2,120 8. 1

54 -40 1 '" Har. 23, 1965 Ta 46 -- 67 20 178 I r.s 272 56 250 .7 23 . 54 783 " 60 4.' . 00 1,300 7. 7

501 700 do Tg 42 -- 60 1a *114 286 60 20J •• 20 -- 719 224 'J ' .0 .22 1,180 a, J
I

601 70 do Tg " -- iee . 0 *434 "a 230 . 30 -- 7. 2 -- 2, 030 79 54 ' .7 . 00 3, 240 7.1
I

701 100 Mo y 8 , 1933 T. -- -- .a 19 -., 350 14 115 -- 12 -- m 29 -- -- -- -- --
I

55 -201 ". Jan . 26, 1965 Ta 31 -- 46 17 *181 276 50 212 . 7 .s .64 67' i e ,. s.• . . 2 1,110 7.J
I

209 500 May 23, 1965 Tg 22 -- J) 22 *187 236 " m . 7 •• -- 670 17 70 '.2 .41 1,170 7.4
I

210 7• • Feb . 23 , 1965 ra 30 -- 52 J) *22 1 266 " JJ2 . 7 a .' -- "6 26 " 6. 1 .00 1, 550 r.s
I

301 600 Mar. 24, 1965 T, 6.1 -- 14 19 *204 222 " 215 . 6 1. 2 .6 sas 11 ao a .J 1, 38 1,140 a . J
I

J04 628 Jan. 5 , 1965 T, 30 -- 40 17 * 185 308 89 160 .6 .2 . a 674 17 70 6.2 1.65 1 , 110 a .o
I

J06 787 Mar . 26 , 1945 T, 22 0 .2 2 " 1& 1& 7 14 283 45 '.7 .6 0 -- ". 1& -- -- -- 1,13 0 .. 0

30. 705 Nov . 17, 1955 T, 30 . 02 35 15 1&9 I a .6 2.' 4J 172 .6 .0 . 01 600 14 70 6 .0 -- 1, 060 a, 1

J09 7S5 Apr. 11, 1933 T, -- -- J . i e *168 278 40 ,.. -- .5 -- s•• 1& -- -- -- -- --
I

J09 7S5 Apr. 20, 1938 Tg -- -- 35 -- *116 290 36 192 -- .2 -- 600 1&4 -- -- -- -- --
I

J09 7S5 Apr. 5, 1940 Tg -- -- " 18 *162 285 24 188 -- -- -- m 17 -- -- -- -- --
J09 '" Mar . 10 , 1945 Tg 23 . OS 40 17 167 I ••• 289 41 188 ., 0 -- 6" 17 -- -- -- 1, 150 7••

310 749 do T, 23 1.1 42 17 *170 26g 42 183 . 6 0 -- 60g 17 -- -- -- 1, 120 s. r
I

401 500 Feb. 23 , 1965 Tg 31 -- 41 16 * 178 314 104 ll2 .s 3.0 -- 660 16H 70 6. 0 1, 78 1, 070 a .2
I

501 752 "',. 8, 1965 Tg 30 -- 45 20 *115 ,.6 81 lao . 7 2. 0 .6 '" 19 66 , .4 . 79 1, 120 g .2
I

60J 142 Jan . 26, 1965 Tg 16 -- 40 19 * 116 J96 JJ6 " 0 -- 1. 2 -- 2, 070 17 90 23 2 . 93 3,380 7.'
I

604 g07 Feb. 23 196' Tg 22 -- J4 1& *171 n o 70 135 .6 a.a -- 604 151 71 , . 1 2. 06 1, 010 g. 1

SOl " f oo t not.e s at end of t ab le .
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Tab le 7.· -Chemica l analys es of water f r QII 1011.'11 11 and sa lt -water dbposal pi U --Con t i nued

Dept h Hard - Per- Sodium Res idual Spec ific

o f Dat e of Water Si 11c1l I ron Ca l~ Magne - Sod1U11 Pots8 - B1ca r - Sul - Chlo - F lu o- er - goren 0 1s - ne s s cent ads orp - sod i um co nduc t -
Well well collec tion bearing (Si 02) (F e) 01= ,,= (Na) ,,= bonate fate ride ride tra t e (B) so lved " '0- li on carbon - ance pH

( f t ) uni t (Ca ) (Mg) (K) (IICO] ) (5°4) (Cl) (F) (NO] ) so lids CaCO] di= r a t Lo .., (mi cr omhos
y (SAR) (RSC) at 25°C )

BP-84 -55 -80 1 125 Feb. 23 , 196 5 Tg 27 -- 45 17 *170 294 64 160 0 .4 21 -- 64' 182 &7 5 .5 1.17 1,100 7.'
I

56 - 101 637 Jan. 25, 1965 Tg 13 -- 40 16 *180 30' 59 172 ., . 5 0 .63 '32 16' 70 , . 1 1. 70 1, 090 7.B

102 707 Ma r. 10 , 1965 Tg -- -- -- -- --
J

-- -- _. -- -- -- -- -- -- -- -. -- 1,020 --
203 680 Har . 25, 1965 Tg 30 -- 37 15 *171 30' 56 152 ., .0 .s 612 154 71 ' . 0 1.94 1,040 7.8

204 488 Feb. 21, 1949 Tg -- -- -- -- -- I -- 340 -- 132 -- -- . 7 -- -- -- -- -- 1,020 --
302 481 Har. 24 , 196 5 Tg 24 -- 27 11 *196 328 64 142 . 7 . 8 .7 627 112 79 8 . 1 3 .13 1,040 7. '

I
504 500 Ma<. 9, 1965 T8 12 -- 29 16 *187 338 81 126 . 5 5 . ' -- 613 138 75 ,., 2.71 1, 040 8 .0

I
50 7 500 Apr. 20, 196 5 T8 25 -- 30 14 *1 74 328 69 118 . S 3.2 ., 59S 132 74 ,., 2.13 973 8 .0

701 450 Ma< . 9, 1965 T8 -- -- -- -- ..
I .- .- -- -- -- -- -- -- -- -- -- -- 1,370 --

80 1 700 May 4, 1965 T8 18 -- 15 ' .0 *249 296 158 138 ., .0 .78 731 , '0 14 3.61 1, 190 8.1
I

'02 &71 '0 Tg 23 -- 10 8.8 *226 318 96 135 ., . 0 -- m , 89 13 3 . 40 1,090 8 . 5
I

61 -301 28 7 '0 Tg 34 -- 48 16 * 174 284 65 180 .s 11 .78 66' 186 &7 5. ' . 93 1,110 7. 5
I

'01 375 May 10 , 1965 Tg 58 -- 198 46 *242 214 126 625 . 4 24 -- 1,420 683 43 7.1 .00 2,410 7.1,
'01 375 '0 Tg 59 -- 170 40 *245 224 108 570 . 5 25 -- 1, 330 58 48 4 .4 . 00 2 ,220 7.1

I
62 -401 100 '0 Tg 89 -- 198 138 *82 7 436 434 1,450 -- 7.0 -- 3,360 1, 06 63 11 . 00 5, 210 7.3

I
402 300 '0 Tg 57 -- 165 41 *249 198 89 595 . 5 31 -- 1, 320 58 48 4 . 5 . 00 2,290 7.5

701 370 Jan . 18 , 1965 T8 -- -- -- -- --
J

-- -- 103 660 -- -- -- -- -- -- -- -- 2,460 7.3

702 390 May 10 , 1965 Tg 56 -- 195 45 *2 54 21>6 112 648 .4 28 -- 1, 440 ' 72 45 4 .3 . 00 2 , 480 7.1

I
7;463 - 101 535 May 25, 1965 Tg 24 -- 46 19 *200 306 79 19S .S 22 .. 736 19 69 ' . 3 1. 16 1, 230

I
201 672 Har. 25 , 196 5 T8 22 0 .00 23 11 *263 342 136 178 .8 .0 -- 802 10 85 11 3 .5 6 1, 310 8. 2

I
304 '00 Jan. 27 , 196 5 Tg 23 -- 30 13 *2~4 314 117 178 ., 5. S 1.4 756 12 80 9. 0 2 .5 8 1, 250 8.2

305 783 Apr . 7, 193 3 T8 -- . 39 43 23 *220 292 192 170 -- 1. 2 -- 793 20 -- -- -- -- --
I

30' 350 Apr . 30 , 1965 T8 21 -- 33 15 * 176 276 85 145 . 3 7.2 -- ' 18 14 73 ' .4 1.64 1,040 8 . 1

I
'02 640 Jan . 26 , 1965 T8 23 -- 47 17 * 197 292 95 188 . 4 13 -- 724 18 70 6.2 1.04 1, 210 7.4

,
'04 46 0 Ma<. 4 , 1965 T8 23 -- . 56 20 *177 312 65 200 . 3 . 8 -- 69S 22 63 5 .2 .&7 1,190 7. 4

I
701 1, ] 80 M,,, . 9, 1965 To 17 -- 10 2.2 *4 31 304 290 290 3 . 5 1.2 -- 1,1 90 3 96 32 4 . 30 1, 940 8. 2

I
64 - 201 615 May 4, 1965 T8 23 -- 15 14 *2{ 4 286 97 157 . 4 1.2 -- 663 s 83 , . 5 2 .80 1,090 8 ,4

'"' '" T . 24 -- 17 14 *19' 284 10' 132 . 4 2.8 -- 635 10 81 ' .7 2 .66 1,040 8 .5

Sec foo t not es a t end of tab l e .



Ta b le 7. - -chemical ana lya('a o f ve ee r f ro m wel ls and .a l t "",s ler dilpola l pit. ~ -eontlnued

We ll

Dep th
of

well
( ft)

Date o f
c o l l ec tion

Wa ter
bear i ng

unit

5 i li ca
(5i 02)

Ir on
( Fe)

Cal ~

d=
, (Ca )

Hagne ~ Is odilml lPot u -IBi car ~
d um (Nil) s i un bonat e
( Hg) (K) (IIC03 )

"

5 u l ~

fa te
(S04)

Chlo~

ride
(Cl)

~'l uo~

d ue
( , )

N' - IBor on
t.r e t.e (8 )
( NO)

Di s ~

so l ve d
s o li ds

lia rd - Ipe r-Isad lUll
ncaa cen t nd sorp ~

" 1'0- I tionCaC03 di= rn t t o
(SAR)

Res i dua l
sodi um
car b on ~

, <e
( RSC)

Speci fic
c ondue t ~

a nce
(mic rOlllho s
a t 2S·C)

, 11

Sa l I 580 I do

50 1 I 653 I do

90 1 12,31 2 I do

80 1 I 66 0 I Jan . 26, 1965

7. 8

7.7

8. 2

7. 2

7. 2

7.'

7 .2

7.0

7. s

7. ,

7.4

7. '
8.4

8 . 1

8 . 0

8 . 1

7. 1

8 .2

8.2

8 . 0

8 . 1

8.'

ais

1, 040

1, 4 10

1, ) 90

'"

2, 030

1,4 90

1, 550

4,4 90

1, 510

2,650

2,6 10

1, 4 90

1,4 10

1, 4 70

1, 640

1, 600

2,5 50

2, 000

2,72 0

2 ,3 70

1, 710

1,1 80

4,770

. 31

3 .43

.00

. 00

. 00

."

. 96

2 .65

1.10

. 00

5. 63

. 00

2 .54

.47

.00

1. 44

2. 25

2 .39

0 .00

9 . 1

7. 2

7. 0

9.7

' .4

' .0

9 .2

• • 1

s , 1

' .9

' .0

12

12

71

80

79

71

68

67

si

66

65

"

1]

22

U 99 1 44

14'1 ~ ~ I _ .

24

4d 97 1 40

49,

22

23

2 1a 28 1 1. 1

261 67 1 6 .6

"

21 96 1 26

52a 78 1 16

3j 97 1 4 3

59j 6 1 1 7. 5

"
11

2931 67

1911 69

"
83~ 67

"
21

87]

792

918

902

74 '

m

86.

8.9

8"

.28

1, 980

3, 070

1, 090

1, 200

. 4

.s

.s

.s

1. 1

0 . 2

7.5

3 .8

.6 1 1.0

. 3 I 21

. 5 I 1. 2

. 8 I 13

. 3 I 22

.3 I 35

.4 I 27

. 7 1 . 5

. 7 I . 8

-- I 1. 8

1. 0 I . 8

1. 61 5 .2

23 9

230

272

9 7

m

m

228

280

222

288

4 38

m

265 I 0. 3

152 I .3

1,1 90 I ~~

240

94

'0

18

. 8

97

110 I 325 I . 2 1 19 I -- I 934

7.6 1 51 1 . 3 ] 4 .21 -- I 39S

736 I zss l 5. 6 1 . 8 1 16 1 1, 730

106 I 232 1 2 .S I 1.0 1 -- I 8 73

90 I 270 1 . 8 1 .0 1 - ~ I 806

) 4 7 1 1, 010 1 - - I 74 I -- 1 2, 840

1]0

'48

193

174

202

104

174

'00

112

532 400 S.2 1.0 12 1, 660

1, 080 205 .2 4. 9 -- 2, 000

266 232 - - 3 .5 -- 938

1, 050

272

292

204

242

182

ass

283

m

122

204

266

24 0

]28

250

110

244

274

2' 2

288

]7'

228

122

314

280

'56

9.9

I
*579

I
"'424

I
"'2f3

*2t6

*586
I

*853
I

*298
I

*"I
"'334

I

*273
I

-:"l' --
-- - -

*7 ,
I

*262
I

*305
I
*"I

*176
I

--T --
*466

I
*226

I
*249

"~4

2:: l--
*2 ,

1. 21

"

2 . 4

72

1]

26

20

24

32

14

1.

20

23

14

27

46

16

80

1.

14

"

49

38

3.2

38

93

' .0

21

••

'0

as

52

91

]7

13

si

se

.2

12

. 8

'0

20'

1]

1"

122

. 28

0 .02

79

"
21

83

"

18

22

21

69

18

23

22

21

"

2.

23

25

n

1.

"

28

"

T8

Tg

Tg

To

Tg

Tg

To

To

Tl

Tg

Tg

Tg

T8

T8

Tg

T8

Tg

Tg

Tg

Tg

Tg

T8

Tg

Tg

Tg

T8

Tg

do

do

do

Oct . 9, 1939

do

Aug . 3, 1960

Mar. 22 , 1946

Mar . 5 , 1965

Mar. 25, 1965

May 5 , 1965

Har . 9, 1965

Hay 5, 1965

Jan . 18 , 1965

550

100 I Jan . 18 , 1965

asa

373 I Jan. 18 , 1965

600

320

700 I do

600

600

280

1>0

650 I Kar . 9 , 1965

6S0 I Kay 4, 1965

400

'"

'"
'65

' >0

401

601 I 782 I Apr . 19, 19331

601 I 700 I Jan . 18 , 19651

' 01

. 11

704

'01

' 07

704

901

70 '

80 1

. 01

.01

.04

.04

08~101 11 , 600 1 Jan . 26 , 1965

13-601 I 350 I Apr . 29, 1965

14 -40 1 80 1 do

06 -)01

07 ~2 01

87 -0S-601

BP- 84 -64 ~)02

cc

'"

Sell fco t no t.ee c t e nd of table.
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tabla 1.~-Chemlcll "n" l y"e. of wat er frOlll well. and s a l t ....,ater dI. po• • l plu ~-eon tl ntled

Depth
Hurd- P",r ~ Sod l U'll Re .Idl,llll Speci U c

o[ Date of Water SI U clI Ir on Ca l- HaRne - SodllJlll Potas - Bicar~ Sl,I l~ cu te- Fll,1o ~ N[ - Boron Oh - n('s . ce nt ad~or p ~ lIolll um ecnduc r>
We ll well eo l Lec t Lon

bearIng (510 2)
(Fe) d~ ,,~ (NOl) .[~ bonate tat e ri lle r l 11 ~ t r at. e (8) s o l ved ., w t l on ~' i1 r b on ~ ance ,II

( ft ) unit (Ca) (1Ig) (K ) (UC0 3) (504) (Cl) (F) (N03) llo ll ll. CaC03 ,,~ rat i o .to (ml c romhos
~ (SAR) ( RSC) a t 25° C)

BP ~81 ~16 ~101 450 "" y 4 , 1965 T. 19 -- 28 20 *238 312 51 255 0.' 0 .5 -- 765 152 77 8 .4 2 . 06 1, 310 7. 5
I

401 600 "" y 6 , 1965 T, 17 -- 14 5. 1

1*'::
24' 138 262 ., .a -- 865 56 92 18 2 . 94 1, 410 7. 8

80 1 691 Apr . 21, 19]] T, '0 0 .20 21 ' .2 280 '02 10' 252 -- ' . 6 -- 85 '0 .. -. -- -- --
801 691 Apr . 4 , 1965 T, 17 -- 20 6 .1 *2 93 '08 " 250 .4 7.4 -- ' 4 1 " 89 IS 3 . 55 1, 430 7.7

Sa lt -Wa t er Di sp osal Pi ta

BP ~84 ~54 -1 -- Apr. 28 , 1965 .. 14 -- 10 , 900 1, 310 *44f 'OOO " ' .2 90,00 -- -- -- 4 1,00 2 , 60 " -- -- 12 1,000 ' .6

84 ~55 ~1 -- d o _.
' 0 .- 316 17 *j , 280 637 ' . 0 1) , 00 -- -- -- 22 , 00 858 " -- -- 32 ,100 7.1

8 1- 1) - 1 -- Apr. 29, 1965 -- 3S .. 1, 750 37 * 14 , 300 '" 11 24,80 -. -- -- 4 1,30 4,52 87 _. -- 52 , 200 6 . '

* S0<I1I..m and pota aal Uil Cl l cu l ated a . 1000 ll.. (Ha).
N Includes t he equIvalent of any car bonate (CO) pre alln t .




