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o:>iJloe l 1 el\ v&llable • ha ar o ter 

lnoera, in ooo 1on • ith e • lo ioal • • r ie Oi.lt a 

tio pro r t r atudi • in th Houa n- al•eaton aroae , 

exaa . Th ork 111 1 vee ton County , until 1 tter put ot 9 6, a en 

re or 1 0 a r onn&1asanc n ture . c r r i .d on in conn oti n nth or e 

deta1la4 .. 0 !nl 3S tho i t,' of Q 1'9 aton appro rl d • 00, 

unt .jy t • u. • lo c 1 U:t'VOJ and t oud 

01. ..... r ere , l'or a d· ater in~eat ~ lvea n Co nd 

IUM"O di. a reu. rh1a ... •tar din r 1 with con dnuoua 

1eld rk until ,&u u.• 1 3 • ec r • 0 • t 1~ h e a Co " 
d l • l h in raaoria Co11n ••r~ obt&lDed dur1n :tne i Yl ti a t ion. 

ran e 1 1 ilit) and per a 11 fi ntl erw Ob"-1 f r o . teata con cted 

at the Cit tntll tleld at .Uta t. lta re r n on all tho 

preae t oi t.y lla to det~e tne poaai ili t o le.C • · ro into tion 

o ~· od during to. field o rati a • • lti. e iezo tr1c aurface 

the ohlorlde oonteDt o ~. ter were oona true> c. d . 

r o a atud)' ot tho da't& tbeTi app · red to b a oonaid r abl unt or 

oontl ictin info tion e1pe iall7 r r i n • re eballo 1 . a elaya 

1D the l t Lo• ell field. Alao, the t ot thAt th o l o 1 • con nt o the 

ater I'rn It or ~ lV ltGn ( 1 lh Alta. LeA& • • cr u in& at an 

alaJ"':linc. r"' e, a teat .ell pro r waa r Oo.18a4oc1 to obuiD ac e r&to tnror-

tion u to t.l\~ 

ot tuO tor iD aolect.td horhcna in t~ ie area . To t h h eud , tho Cit;( o 

• a appro. r1ate4 a ~tal unto 9 , 000 Ll Sept..ber 1540. 
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or1c1nall) planned, the aain obj oti .... • ot the pro ram ra ca fo llow• a 

(1) In . 11 to ll f ield, to train ap , lity ct tor, had 

and t adbilit au l in 1a an .. 

uU. nt •an , preaant l llurce. 

(~) orth eat ot U Lo•, to dateralne the .... iatorMUon •• t.ruLt 1.:: the 

all ti l d and in &dd1tlon the de pth, th1ckneaa a ualitJ or water in the 

~tor-bearinl .-nd, the oocurrence , th1o • •• ~nd ual1ty ot t r 1D the 

aan.c!a unc! rlyin& the in ae.nda and th1oknea• o the i n tenMdbte cl•1•· 

(!) Boutheaet or lta Lo , to ~ate no • depth, thloku ••, ual i ty of water 

&nd h poaeib11 ty ot do.elopin add1 1on l aup,liet or wat.r 1n the a&Dda 

that Ua abo~e t."le ill 1dter hor1son 1n araaa a jaoant to the present c1 tJ 

a er ln. fbrea te1t Ue orlll d to a pro.d.JD&tely t•aot and located 

along t!te plpa line aoutheut oi' ta t.o 

thir 1ntor tion • 

ere ee· d autfiol ~ to aooure 

.Attar the aomplotion o the third tstt ell {l.t itc.loook , t'our i 1 

aoutheut o J. l T.o ) to a ~~p - ct 6tl feet, t.naunac~ " ~o !lo anda 

ot an1 l u to the oit}t h d 1 n e co· nt r d1 .;.t d c1 d 1~ conr r~co 

with Llr. • If o :hi te, enior ydr lll.llio • • 1 o cal 6 'll' Vllf)' , 

1, u per tendent o t e al• • rtz:.n .. , a r•a o 

Jf . A. oae and • F . Ouyton ot the reo lo 1o urvay d tile 11'1"1 r, tL t 

al t reel aoJMnfha i n or er to aao re a u 1Dtor-

~~atioD· po ible with the u•&ilabla tun •· a to the .taot t all •• tea 

holea 1h to ah the pr•••noo ot e&ndl aoon the ll&in orilon th t w uld be 

auitable for awnioipal deYelopmaat , it ... dsoidai the ~•t p rtinen tntor..atloa 

w be obu.ined waa a t oonoernin the depth, thiotne••, d uaH of eater 

eontained in the .. in ater-bearln aanda, &l'.ld lntoru.tion u to tbe poaltion 

• o raotar ot he ater 



e 1okneaa and atrati hio 

I 

eitlon o tAo ol&Ja 

aeparati:n the i n 1 • t ro 

to •ooure tnia into tion it 

o.. low u de d to be of apeoial illlportanoe. 

oci • to drill n ber tJ reo to ap,. rod-

1200 t e t a.."td deep.n r one to a depth au.tf i cient to ~etonaino 

• aition and t. 1okneaa or t ia ~ely UD4orl111l a • a.nd olar• . 

at oll or e 

1.o at. on:- • 11 nll ia 1n the preaeut C.ity well 1 ld at Alta Lou , abo\lt 

et outh ~r ell ~ an 150 fe t nor otwell 1. 

nta above rial oo:a riai.c.t t~ 

llpper 600 to t at thia looatlon ia a aeriea or t ine a&n a, olaya, a aandy 

olay• { ••• dh r ) • 1 . tne e:.toeption o the a and tb t oooura f r O! 100 to 

125 feet lcnr t! eurtace all o.t o aanda app &r to quitct in an ot lo• 

po bi ty. 

Drill-atea toa t a- • plea ot aancl an ater ere obtained by a drill-atoa 

teat or the aootion betw.en 280 a nd seo teet below tho aartaoe . roa • c.oro-

finer but o he 11ail to the 

Min 10.ncla . ~· water 1t ot f air ~lity, coDtalrl1nc a ut 2 parte per 

million 0 lorida (•o• able a tor 0 0 plete aaal yei• ) · 

'ain water-bearinF aanda a- Tho eleotrio lo' ot thie to .. ~o<ell tho a t: t 

the in aand hori~on baa a t'h1okn n ot a ~t l7b t e"t 1.nc e1 n so olaJ . 

Tbs £1rat ~0 root ot th11 horison f r 700 to ?SO to t pro• ine a 

conaiderable unt of clay an~S the •eotion f r o 840 to 8bu :y be r l y all 

clay. • re 1nder or llout 140 t t ie Uend to be ; rao t1oall7 all ••114. 

• oleotrio loG abo • a rar.ldly eoreaa1n 

depth or &boat S to U40 to t . Tbia y 

1JJ the aanda t rom a 

o uaed oy o1ther a oh•n • in the 

ah raoter o the aand or a oha.n • ln the~ oharaow .r o 1 tM "ater b the eand or 



Tee.. ell Vaber 1 {Cont1.ruaed) ' 
bJ a eo•binat 1 ot both. the pre•e•t ol toy •11 n\U:lber , • bou 160 teet to 

the rtb. 11 eoreeMd in thil aone trca '160 to 83 t t an h • yiel ed ater 

ot a.bout 200 parte r er millio l or1 • ainoe 0 a1et1o ill l 1 • lao, ell 

elded ater o... bout S20 r i er 

uillion OAll oride 1A 19 2. aut e. t the r ant tU. the water tro 1 C~" .taina 

e.bo t tOO r t.e r ll1on o loride. Thil wo\lld •~ to 1ndinat. t the 

ater 1n e n e.r-bearin eand w.s or1 ill&llf ot 

mo~era~l lo o· or1 e o~ t.nt. t 11 t eat w 11 tro• 860 

to 870 t •t and the well p•ped. e wat.r, lt • i"ound, oo»taw 701 

part• r 0 loride per ~111on • 

... ecliaat• 1a ater-

sa&1ll IU14 mne there ie a pprox tely 118 feet o cla}. e&D4 ol•J•• llld eand•• 

'the 1rn 86 Ht ot tbh sou oon i na -..r,y little nncl . e n xt ell 

d•nlo~d • 4 ooourt :t'raa aboutl 10.0 to 1068 te t below the aur e.e • o 

drUl-ete .. mple or t 1e wu o taiaH but ro• the ap &rar..ce of the eleotric 

lo, the ter 1n tbo•e eand• b 

r !lao 

Leoatlon :- Tbie ell ie looated 1.1 mil•• nortb at o Cll.di-., f eDI 

• 11 ... drilled to a to 1 1221 feet. 

the te:rial ft boYe the top ot 'the aa1Jl 1aDcl 11 •de up ot 1n eua ea re 

1nterbH4ed w1 ola..)'• and •an41 olaye (aee ella raa) . i th the exoeptloJI of a 

alt llov aand troa 86 to 116 t eet lo the aw-raoe, Jl.oM o the eud _.bera of 

tbia sone a ;1peu to •\lt't1ot.ntly thtok or oontinuoue j \&at.i the opinion 

t t ttwy ould ~ cl MUCb -ter. ~one or th .. were deeud a\.Ltt1o1e.ntly 

i.Japortant to warr ' t a clrill- nea teat. 



• te•t ell o . 2 (Continaed) 

ter-bearlnt aand• r- e 1n wa er-beo.rin &aDd 1n thia te•t well 

b abou 120 teet tl\ick and curs t'ro a ut 80 w about 00 teet lo the 

aur tace. Apparently • net thickno .. ot aand in the a&l &one in thil well 

1a abou t 20 eet 1.t •• than in the a ho r1aon in te• t well nuaber 1 in t he 

ta Lo lfell tiol d . the Pt r e o the eleotrio lo 1t 1a b 11aved 

th.:. both tho c haracter oL the a and and tNt tor 1n the eand "R.riea but 11 t tle 

thr h~wt the lull th1ckneaa . in the c co o.r tea~ ell number 1, olay 

lenao occ~r• n ar t ba e o~ b • d betwe•n 778 and 782 te t . 

ple• of oand and -ter ore o ined below the olay 

l en••• fro tne aection between 782 and 00 f•at. • ple or •ter tron thi.a 

aand oon ined 28 par te •r million or chloride (aee tabl e 2 for oo lete 

anal b) . 

l"aeab1l1tya- Al 'thoup there baa not en autt1o1ot -ti• t or 110re ooa­

plete lll'ld " oourat. teat., \be o par t he permeab111tiaa ot t be • lea of aancl 

obt ined at ee'f'eral hor1aottl are ivan 1D table 1, aa Wt 11 •• the ab1111:'1 

or the eMd obtained bJ a ddil-a t. teat 01 t . • 1:iun 'botwoen 1 nd 

teet belo tho eurtaoe . It h probabl e th t the tigurea in bl 1 do no't 

r epr aent tho t~e pe bili or th• armda in pl ce • ut oy ._y urn a 

a aia tor rough com?Qr1&on. 

the r..ain e.t r-bear~ aandr · I~diat 1., uncierl n& the 

DAin a&.'ld •o o 1 about 50 teet ~ OlAJ, the l ower ti1~rd of 

• d)' . • cla 1n turn ia undarl 1n 'b1 a u~ 60 te ot a and ( 860 to eo 
teet) .io. d1 ora tar lly in oh•raot.r t the 1n tor- aahd.. 

It ooa not an ~ reen1ah tbat wh1on the Dllin auci ha• , 11 ao t t iaer, 



• 
Teat ell o . 2 (C atinued) 

an o 1 ot o t.t.1n llica co nl • to:.md in the z.i n Mnd. A a. r • ple 

ob 1ne4 t roa puapllls t hie well wit. a ion- aet at UO to 870 • • t con e4 

lOJO t 1 per a1111on ohloride. l"• 8to tee~ to the bo~a ot • at ell 

a 1~21 ra 1• a aer iea ot t hin aanda , aand7 ol aya. and ol aya. aone ot wbith 1• 

Tery th1ok , ~i tbe exception ot ona a&Dd be~en 1175 &Dd 1 ~02 teet . A 

sample o ter t r o11 tbia IUicl oonta1ne4 1880 parte r Jllllion ohl oride (aee 

ta le or ouapl ete an 1~••• ) . 1 el l waa oaaed and • oraened t roa 810 

o 8GO eat. 

Looation a• ••t ll D er 3, lth a o 1 apth of 11 1 le t . 1• 

located abou't 0 . 2 ail e • 1't 11tohoook along tlhe nor11h aida ot tne u.ta 

te all •1 r1 t-ot-~7. 

to.;.. porti n o t 1.a 

teat ell cto to •bout 660 teat h a1Jdla r to tha aa.ne eeo tion 1n 'bo the 

other te1t welh aee d1agraa) . itb the exoept1ou ot a ftdrly thiok sana tro 

80 to 120 teet . e l 01r the aurtaoe 1 &11 th• Iandi OOOUl" in thin l)eda Ia par ted 

b)- olaya and ·~ ola,y•. o 111-ate.. t.ata wre t6 en in thla a eot ion. 

• aleotrlo lo o.r t 11 t.oat ell •· a tbat 

the a andy a one h about a•i .feat thiok wi tis the w p a t teet • the 

bo"oa a t 1026 teot b. l ow t he IW' t aoa. top 10 t eat t r o 680 to 110 feet 

h a el~ 4ewloped 8aadJ the next 10 t eat, troa no 'Co 780 eet. i a lar el y 

ola ed lAlli • ole.y, t!» 1n1n& .248 ee' om 180 w 10215 r t b n a.r~ 

all se.nd. flte e l o trio lo- •· wa MDre or 1 • s pardatellt ooline ln the 

o uaed o~ tbltr 
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!eat ell o. (Cont1n d) 

• i 4 ta lt or ct 1 d or 

e r • tor 

ta r lllon ot o lor1 ( t • ne t 

u:- : drill- • :- ter 
~~~~~~--~---------------

pln 

r:.a 

up r r ot 

ell ( - A 

lli oD chloride. A trill·• a le of • 

be • 1 1 and 10 re t 1D e t.u • 11 1 tselt oonta 

i 4raw 

t 0 t ot, con ina 

1 r 

aU lion. u.a 1 t h • P1>U nt tha t re 11 • rapid in oaae ia chloride 

1000 teet. oo to t ot the ator at 1e lo tio betwee 

( •• ble 2 tor oo pl t 

0 1ned at di · erent 

tr l 2 to 11~ te t , 

xt, tro 11~ to lU 

l• 1 p'f • 

rh ·• 

• a aer1 a o 

let b a • d 

er rro 1• a and: •• Uon eonta1.11e 

( . 2 t·o c.o lete anal) da. ) 

11 1 f• ~. 1s o • 

ola ., 
~•oti 

• •• 

0 

1 I 0 I 

&Q • 

a an ol p 

• dri l l - s 

~r 

~e r .. t . • 



• 
ll 1e loe t • t 0 n 

er a. 

e 1n 

• cl ;• correlate• rr olo ol ith 

r 100 feet in 0 11 1a pr at1eallJ 

1d tic 1 t.be l.n tea nlla W Y.r• tM 

• ct1o tr.o 7 ~to v 1e iD .1. •11 •r • i .. 11 n r 

1~ 1• • • 

• el ot 1 lo ~11• an4 T ell 10 d " 
or ll at D 1eet. 

~•r•-.l eaa le o r OD i.ce !rom • o l oa ••re•n~tel -
at • de ~ to ••t 0 11 T 11 0 lorida. 

fh• ~·t rill ~r tore 

an~ • d• · rt ~ l &J" or er 

lla . in ac'ta c ft or t 0\l 

'bJ • rU l ing are •• ol 0 . , 

11\ ater- • 1 .. clli 

nb. •d .Le 

\ ter. 

• 1• a d1 1D •1 •1 t ron rJ 



ter aup l y 

ll 

41• ). 

t 11 l 

t et or eo e.t 

ls.t• or ti ta 

thlo ~ to~ard t • ao~ ••t (1 .. 

a or a ut 120 t• t in t at el l 2 '}ogt 

1Ja plan , alK»u 1•0 re t .us 

teet in 11 and 260 

o rd 

oun 1 er 

rioal o o o 1 au. t aan • raht 1n areu at 

anoes t o cort.~. 

Lo , 1 Ci oil fi ld , 

t terri ry eej o nt tl.) tb 

e eat tb'Ul 

eanda n th!• •re .. are underlat 

are ere t theJ are ot •• 

~ or ln or odded it eancb 1\1 

ot lay i cUe ly be low t he tr 1 

r 

d 

laoe aud 1n all pr bill 

.Uta 

e tr b 

• • 

inch o..at alto 

••• 
r in lao 1 

tU 

t. r-b mob t d All ita eu.bs•· 

wi bin or o Gely &dj cent t~ 

upward mo • nt or aal t)" wator 

quent "' nt la terall tc ard ella. !Aat 1uo. 111teronnneot1 n• 4o ex1at 

1a pro n b~ t t thA~ • artea1an ~ 

• 

1 

te 

t 1n the tre•n 

11 1 d - t ll 2. 

11 

_r c. v t er- r 

t ito. c ok. 

• uia 

• 

1n • alt 

I 

ll 

eet ll l • 

r 1 da h 1;h 

in 

1 invaded 

j 
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le tlw r r ah water - be 1 bed• ioken towt.rc the aouth ut the 

th1okenin aeelM to ~ 1n the up r ' ot ~ &one w re t •anda are 

1Dt.rbedded wi tb o l"f• and the auda ~•1-. 1 d not • to a a ble 

•• they IU'e ill 1n ater- rin a e below. or euaple, t1Ye • plea 

01 a and obtabed trc woll 2 at <lU'f'er t depthe tro 880 to 800 teet had tan 

ayera ace tioient ot ~MI4ab111 t)' o • ut 280 where•• a ph a tro• .. 11 a 

obtained between 618 and 900 teet had an aft rap ot cal about 140. reo"Yer, 

S a lea t aan.da h'o t e l01Nr par\ ot the eanq IOU 1a. well a, 920 \o IJIO 

teet, had &n anra pe~a 11 t: ot about &20. The lowJ'IIaat rt of the 

1aud7 10 • in teat 1, h ewr, tro• 1001 to 1021 teet, wh1oh oontain1 aalty 

•wr ( 1880 parta per aillion) baa • pe bilit ot oDlJ 88, .-ooordinc to a 

te1~ of a drill- • t«a aaaple. 

It 11 olear ti"OIIl the a .,. t.hat lo oaa ot thia area 

ia not the onl7 t otor at ootr ols the )'ield ot a well . • per ab1U.t7 

ot tM aanda, in other or • t:Nt1r ca 1 to trana t tor, iaequa.l17 

aportant . 

Couol1aiou 

!lw iDn.ion or ealt.n. tera illto th ta. Loa& ell field eooner or 

later ._. lne"Yitable. t ore pull .. Jin 

the treah water - be ins a-.t~ 1 and t 

a at&rted the arte11an preaauroa in 

1 1 oonta in& tal ty water, 1 t ia 

belieYad, ••r appr~xia&tel1 • ual . Aa 1a pro eaae4 in the Al 

field enc later at feu. City, Diokinaoa, Lea City, 111 oil f1elde. 

ant! at. ton 1:n .ria C0\1111:7, the arte1 ian preaa\lrea .. l1M4 \llltil Dow 

the~ are bout 80 i'eet low•r thaD tbeJ were at tbe 1tan. tbe preaa~rea 

declined the d11feranoo 111 hMd bettteeu the aalt water an treah water 

horiaona 1noreaae6 ntil lt tor to 
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}*letra • be barrier• ot the clay or •aDCl7 olay aepe.ratin& the two r1aona 

4 Mr with the rr ah awr. • eal1n inneion hal bHfl teriall~ 

·~d1te4 o"fer- pin& 1n the lta La-. field itaelt. • walla ahou_ld 

haw bean re 1 e l apace and the 1ndh1.cl\tal ella ahould "fe been 

re 11 tl pWDpe4. 

e eY1denoe a l l tenc.la to abow that n pine ahould be done 1n 

the ta Lc tield or i n oloaely adj ent a ••· e well• aho ld be located 

outa1de ot 

11 a .. it 1a 

p reaent field . o ocal1 to e nort eat 

11e'fe4, trOUld be auitable . e 1ndic tiona tor 

well to t 

near at 

ob 1n1n 

1 Loiu.. 

od walla ae reaa~ably od alao to ard the aorth and nat ot 

!be n - 1• in uo oaae 1 ~ld p d at re th&n an aYera 

ra'te ot one a1111on llona a day apiece. t or • location ot the new 

w lla 11 det1n1toly de~er.ained, a 11 teat hole ahoald put own and an 

eleotrioal lo' run 1n i t . 

U a ell il to t do in rr1toJ7 clo11l adJacent to the ta 

Loma field to aeot the pr eaent • r a. , 10 .. looal1 ue north of teat 1 

or alone the Alvin h1 y to • north' elt ould be u dealr ble a a any. 

the .. 11 1bould be locatet not leu tb.aa 1000 teet tro City well o. 2 

and prefer bly a ulcl l)e at a diatanoe ot 2 ailea tr; 1 t . Th well 1hould be 

puaped at a rate not to exoe~ one million alloua a y tn order delay 

a turtber rlae ot chloride in w.lla • 1, S, 4, • and s. hioh at bee 

aerioua wtthln a relatinly abort tS.. . 

i.."lally 1t 1e reoo...nded that diate oon•lderation aho~ld be 1YeD 

j 



Depth of Sample 

690 - 7JJ 

7;)0 - 7 

72 ') - 74-' 

740 - 760 

760 - 780 

700-

00 -

20 - SltO 

4J - 860 

0 

0 - 900 

900 - 920 

920 - 9 

9140 - 960 

1001 -1023 

"- ---~~ 

'TABLe I 

ftelati Ye Peoeabj 11 t.y of :Suplea ~olleet.ed trOll Calnaton '!"eat ells 

.en Nuber 2 Teat r.ell H'Wibe·r 3 
" rill st.ea sup lea 

!I ~ 
uttt~~o Drill atea aasples 

!I H./ !I ~/ 

367 ·76 .:o1 

322 271 , 

161 176 

:0 26S 

127 97 

'29.3· 27 2Jt. 95 

1~7 113 

171 ill 

177 177 

176 91. 

129 135 

34~ ~15 

237 369 

49 sf 
9V 

9y 
21 if 



TA~ 2 

~ luor- Total 
.u r 

l l:G, 191.0 9.3 20 14 3 31 24 259 1.2 107 

1 23 10 549 3r. 4 ?05 97 

2 

4S 21 ~94 27> 1 ,4" 199 

3 20 1,3 152 

26s - --.;: --3,820 - -
- . 

- -- - - •.. - - ~5 2, ) 22 306 z.J '3.740 - - I,-

6oo 13 -, .a 21.2 21s 2 175 - - L t 

lr, . 


