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 Figure 1, Bouquer anomaly map of the Hueco Bolson

2. Map showing approximate depth to bedrock in the Eueco
<T, <3

3. Seismic refraction profile along line A-A*, 3 miles

south of the Texas -Nev Mexico State line    

if. Electrical resistivity profil* along lines B-B1 and

Table 1, Chemical analyses of water from the city of El Paso

deep test veil        *«    -   »,     -  

2, Sample log of city of El Paso deep test veil*  ...»»  *-. I /
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A* Ins** Bninoa, 00 dafioed in this rtport, U in tte 

w»ct*ni part of VMBM tad IIMIHJM ttat part odT XI PMO County 

tht FraaAlU *oi IOM»   intitM north «f tte Bio dmte (fi^. 1).

porinoipal source of ««t«r for the city of XI VMO, including
-> 

far iaduatxy and military eatabUUtaiftta^ i» gTffMi wt«r

tte Iut«o Bolpqa. Bftta collected ainM 193$ 4M» that th» anount 

of voter vitMrm nr«B tte bol»an each year for the yaat y> jreare has 

txaaaaad tfca natural naatiarff. Tka craoaA vatar in balag miaad, end 

taa eity is uaimg artry available eouroa af fresh water vithia a 

aala distatiaa.

tha aeads far additional souross of water, the eity 

a study af tha aaline water rssamasi of «fc* toss*? poison an 

a potential saurse of frash water through desalination*



The parpeoe of till* report U to describe too aetltod* ttoad la 

imreati0atizxg the aelioe-vater riioareao sad to jigoooat the reaulte 

ootaiaed froa a (oopayoioel earvay oad a doep toot voUL» A aovo 

Aioonoilon of ttaft fioU froooiuzoo and InUrpretatlon of 

oonroyo in bolag fivpuod for future publication.

tat flrat atop la the etudy of tao oaliao vator vao to 

ay aiofhyalcal aetaode the taiataaos oad extoat of the alluvial or

amtoriala underlying tao laoco aoleen. tao aaoph/aleal 

by tbe aVegioasl Ctoopbysioa PfaiMte of taw tttoAap^oal 

» Xaltlally^ a gravity aurvty vao aade by tae aiglonrl Oeopayaiea 

of tao OoOLojloal Survey of aoat of tae lueoo Bol*on in Kl faoo 

to dotaaOao tao ooafi^iratioa of tao bedrock (flg» l). froa 

data, linea were laid oat for a eelaaie aunray, vaioh eonaiatod 

of oao &X>^dle9 eaot »eat refraction profile eaoat 3 alloa south of 

tao Tajuia iaa Mexico State Uao oad tvo oaartor linte la tao 

part of Kl Paao County (fig. 2).

lana.ied vptfllaa about 5 alloa long nora that alo** tao lioea of 

aurrey. The naoanling unit reported an eaotogi'ajiili paper the ocitput 

of 12 fortieal aelMoaetor* rvanly apooad oloog a cable at iatervalo 

of 650 feet*



The procedure for shooting a profile was as follows: The cable 

vas laid et one end of the profile and the output from a dynamite 

charge exploded at each end of the profile vas recorded. The cable 

vas then moved forward 7.150 feet and the previous shot points at each 

end of the profile vere reshot. This procedure of reshooting at the 

same shot points and moving the cable vas continued along the entire 

distance of the profile. In addition, intermediate shots at about 7»150-foot 

intervals vere used to record velocity changes occurring in the shallov 

sediments. The dynamite charges, loaded in holes approximately lU feet 

deep, varied from 50 to 600 pounds.

On an experimental basis, a resistivity survey vas made to determine 

the effect of the fresh vater-salt vater interface and the bedrock 

configuration on electrical soundings. This survey vas also made by 

the Regional Geophysics Branch. One line of this survey vas alonr Horizon 

Boulevard in the southeastern part of £1 Paso County, another line vas 

along the vestern end of the northern eastvard-trending seismic line 

(fig. 2). Tvo types of electrode configuration vere used: (l) Schlumber&er 

and (2) equatorial. Quantitative interpretations vere made by retching 

theoretical sounding: curves to the field curves. This technique permits 

location of unit (geoelectric) that have similar resistivities (expressed 

in ohmmeters) from sounding to sounding.



fht Arming of   4oop test veil «e* om Isteflwti port of th»

ftf fete* JMUiftdWfttenP JRMflttMMe O^P9 VHV^HV l^^VI^MMM^V^^W^V ̂ ^^^V ^ ̂B^P^^^H^ ̂ ^^P^P ^P

of tte Wst hol« vos flv»~foa*s (1) To

Car a Btro prteloo iatovgvttotiOB of th* gravity, M

to AetonOoo tte ehojleal qa»U

oo* to rtiLoto too oaliait/ to dopthj (3) to dotomio* too 

oat )|fftroloclo graportioo of tho aUinrlal  atorlal; (k) to 

too thlalmoi OB! tfootii of too boUoa oofllMiiU^ oai (5) to 

too ¥QLLaM of -Mtor eoBtti&ing 1^000 to 5,000 pfB (ports par million) 

41*001*0* MliAo. Tte location of tht toot fcolo In U» IV* of ti» 

Of  * . 19, BUu 80, TOMMoip I, VM boot* on InltUl Mimle ftold

tlMtt tho Oopftli to ooflrook pr^ably vrt 

5,000 AMft. Za oiftttioo, tte toot *>OU sito net along o

rtftnurtlom profllt 3 to 6 «U«o oovtii of too 

Mexico State line on Xo&A OHM>d by to* H fooo Public 8«rvie»



of tat too* bolt by tat XI MM fufelio Strrloo 

OB Mnr. 29, 1#6, oaft mm tondaatod ot o dopt* of 4,363 Mot 

r 17, 1966, HIIMM of o look of fttat*. ftul&g tat drtlll^, 

of tiotor won coLUetod fret oovoroX 4opth l&torvalot oaft 

of tht MtorlolB ponotrvtoi voro eolloctoi ot K>-foot iotonrmlo 

tbo looi oorteoo to U» feottoo of tlio bdLt* Tho opoeiflo conduct. 

of tte 4rUIUg aofl ooo  poltovoC 4urlM £rilUoe to eotonrtat tat 

ot vhlefc Ote^M IB smlinitj occurred* When the totol doyia 

mo VMobot* ta» toot bolt voo locaMl by dual Induction Ir/torolog.
^ ^W^r W ^^f

oooie loo, gvajo for ^QS» callpor log, and ooqpoa*

log {gaaai «aa»). On tbe booio of tat duol 

iterolog, eoreo tirtoo ftrai ooloetod Ixrterralt by a *ifto- 

eorlag dovioo %oro oaol/iod la ta» (ioah%1nol flanaj J«aA«BKtoaqr 

to 4otoxvla» pfayotcol oa* bQFdrol«K>o yroportleo* Two olhoy JOFJI wort 

obtained wltb a uatwiUontl oovt barrel.



feorlag tao drilling, a votor oaqpl* vaa eollaetad fin* aooa of 

vldaly aaparatod afloat to dataaaiao tao tfMBloaX Quality «f taa 

vactor aad tha ralatiouala botaeofi quality aad dopia. Ta 

of taa tilMMluil aaalyaoa OPO given In tabl* 1. Of the fiv* 

tbrot wrt eolle««o« Vy o Mitfioi drill-^«« t^rtlnf tool 

of   rubber paoter  fMrtofl on * aUtia*  oodrolf boloir vhich woo «t- 

fiO^foot IflMEBft of porforatod pipe* tb» vet«ht of U» drill

tho fodctr to nxpoBfl og^Mt tte voll of tht voll, 

laolatlag tte oaaA Interval to te tootod froa t*» averlyi 

Vttor ve» pnpo* nroa too noil by f orela* o«BfVOooo< olr dowt   

4U>Mt*r pip* vlthia tb» drill pipo* fte Mnplt voo ooHtetod «ily 

after th* v*t«r tuaaM r»latlv«Xjr oiaar and fraa of ooiivotit ood oftor 

otBdufttivUy of tte vator vaa ralativtly atablo. Tte laot tvo

vora csllactad by a Jctaatoa oil^ftald drill^otaai taater. In 

tbla tgrpo of tool, tha vater froB too aafld to to tottod tBtara too drill 

pipa anftir Ita om l^tvost&tle praaaura, riaiac ia tko tool to aj

aataly tbe aava leval ao la tht fttrwitioo (uoUoa aadlaftita}. Whan ttaa 

fPtoam^ ata tMeoaa atabiliaatf, tte tool la oloaad9 aad taa yorttally 

flUod drill pipe la brought to taa ottritoo. fbe initial aad fiaal 

atatlc itraaam-ea ara atttcaatleally raoavdad. Qaaorally^ tba aaaila at taa 

bottom of taa tool la taaaa for aaalyaiai Ijatinr, to ba relatively 

cartaia taat thia tMipla ia mprooaatativo of the interim! taatad, taa 

coDductivity of tha vator JTroa aaea Itngth of drill*atoa fipa ia

lo
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OP RESULTS 

Gravity and Seismic Surveys

A Bouguer anomaly map vas constructed on the basis of about *»20 

gravity stations (fig, l). The major feature of the map is the 50 

Figure 1 (caption on next page) belongs near here.____________ 

milligal gravity minimum trending northvard about 6 to 8 miles east of 

the Franklin Mountains. The gravity data were used to locate lines for 

the seienic survey.

The results of the seismic and gravity surveys are shown on figures 

2 and 3. Figure 2 shows the configuration of a depth to the bedrock under- 

Figure 2 (caption on next JpageX belongs near;nhere  ''.,.,.' 

lying the Hueco Bo Is on. The map shovs a deep northward trending trough, 

the axis of vhich lies about U to 5 niles east of the Franklin Mountains. 

A comparison of figures laond 2 shovs that the bedrock trough, as computed 

from seissdc data, is displaced about 3 miles vest of the large gravity 

low (fig. 1). The reason for this displacement is not knovn definitely, 

hut Mattick (written communication, October 1966) suggests that it may 

be due to the granitic rocks, vhich are exposed on the vest side of the 

bolson, dipping under the limestone vhich underlies the bolson deposits 

at or near the axis of the trough. If no, there is a possibility of a 

basement fault at the axis of the trough. Figure 2 shovs also that the 

slope of the bedrock surface ie steeper on the vestera Bide of the trough 

than on the eastern side. Figure 2 should be used vith caution because the 

data are not sufficiently accurate to determine precise depths to bedrock 

except along the upper (profiles 15-18) and middle (profiles 21-23) seismic 

lines (fig. 2).



1. BMJMT iKwal/ «ap of tat tetco loi«oa.

2. MAP «fecwiac approxiaito dtepta to Miroci In



Figure 3 is a cross section along profile A~jl r located, about 3

xsxles south of the 'Tencss-Mew Mexico state line* It was competed from 

seismic data. Th& dashed Uses indicate calculated travel paths for 

seismic rays refracted along the baseoent or "bedrock surface. Four 

issuer refracting horizons IE the oolscc fill with average velocities of 

about 2000, cpOCu 6820. 7600. asd 9^00 feet per second were recorded, 

Tiie airerage yelocities recorded on the sonic log of the El Paso test well are 

IB figure 3 directly Ibelov the Fell loeaticB. Cosparison of the

S&OKB tliat those ci* the sonic log are in good agreement witJb those 

of tfee siajor seismic refracting taiits. The velocity of the "bedrock vas 

about 1^5.000 feet per seeosd, a reasonable range for Telocity in eitiier 

limestone or grssite.

^fee saisnde records for the lower ' seisreic line were ijaactequate for 

tlie ccnstructioE of a cross section (Kattick, vritten cosmuni cation, 

Bcnresber 1966}*



j&a*f~



Electrical saaari Ingi were Bade In two areas Of the Hueco Bdlaon 

(fig. 2) m em a^Btrineatal bails to detervine if aloe**!**! aWB*~ 

in** isMM tarnish lafanatloa OB the ffe«li wstcxvsalt water Interface 

and OB the BBdyaafc ceBfl4&irBtlBB* The results of these 

J VMM of areas MetlojM KB* aad C-C1 (fig« V).

(cfipiion oc our: \ ») boliagi B0ar here*

 eetlon 1-a1 , B praflle Blang Ite veBtem eai of the 

IlBe (fig. 2) 9 shov« the position or U» frean

iBterfBee la that part of the city of H Peso well field tetMBB VBT 

TtgpBinjr end U*S» UgtiMy ^. The lnt«rfB«e dips gmlly eeetnar 

the oenter Of the WlBOB «t ehout 2 degrees. On the besU of UM dual 

induction iBterelog from the city of SI Peeo deep teet veil ead the 

depth of the freah veter-ealt water interfieee ae do%MBi1iied fro» the 

reeletiTlty data, the IsterfBoe jpfthBhly reporeBe«t« the  yjriBTlPili 

tst^eeB water hariac less than 5,000 ppi (parts per millloa) 

thBB 5,000 VBB dissolved solids* Actmaliy, water coBtatuiat

1,000 ppB dlseolwed solid s Is not eoasLdered freah water , bat 

for the purpoaea of this discussion, the tem "fresh wetter* as It la 

 palled to the latarfmet Is ajeflned as veter hawing laaa them 5,000 ppn 

diaatlwed solids. The 5,000 fgm dissalvtd~solids ralue rsftjsaantB the 

«fnw Unit of salinity la water that the eiigr of BI PBa* liBMtdiri 

audtable far detsllwstlon. la the deep teat well, this interface 

eA B depth of abeut 1,0^0 reet. The depth to bedrock la section B-B*
be tetmg&ed fron electrlaal sauBdtngt bseause of esjiljpmmt 

Bf the blah oBBdiuitivity of the sallne-VBter layer.



k. Electrical rtstttivity profile along ilatc B»B* aad C-C'



Saatisa C-Cf oats* 1feat in the western two-thirds of tht prattle, 

the UieeatOBB Badvoo* Alga fentl/ taaai'* toa lio ttraaaa. In the

of eoaadiaca 8 and J9 tba llaaataaa aloaaa ataaaly upward to- 

iadleatiBf a aOJMal fault) aaat of tffnitti^g 9

aaation C-C1 ia ia alaoa igrnaiiit with tkat 

aaioalo refreotioa. The froflla alao abava tbat tha 

vatar^aalt water iatarfaaa ia deepest aaar tba aamax ad

Boa? taat vaU

fta aaav taat well, originally ataaiula* to ta trillad to a oa»«i 

«f 5,000 fWt, «aa texmiaatad at ^363 faat paoanaa of a laofc of f»Aa» 

fvaUaiMSjr aaalyaia of tte gnjayiical data iadiaattd tbat 

aaaLft IPO a^paotaA at akaat 3»900 Hwt* tte aall, ' HI atilx ia

at ita uapplolrtaiylli Bwraluatian of the aaiavie 4mta vhlah 

«aa baaai IB fart OB date fraa tte taat vail laflloatad tbat tbt dapftH to 

ia afcowt T,000 fitat.



to the ebomlcBl analyses of the veter and tbs salinity 

From resistivity curves OB too tool induction latero- 

or t&e tost veil, tbt voter  toooet losrtoitosjy minoreliood to a 

of about 2,600 feet, the ooataet botvsom voter aootaloing looo 

500 pom diooolved solids and salt votor is oot sharp, bot ooooloto 

of a lone of diffusion. Tbt sdneral content of tbt voter IB tbt soot 

Of diffusion liMPttoss gradually with depth vjstll o Taiao or oooat 

5tOOO poo of dissolved oollao im roaomod, aftor vfcioh too inertaot IB too 

 iaoralUatiOB is ooro rapia* fit too test holt, froom voter extends from 

too votor table (335 f»*t) to 600 fvotf vator tario< 500 to 1,000 vfBi 

<looolTe4 solids from 600 to 900 foot, ovjl 1,000 to 5,000 pa» from 900 to 

1,050 foot* Tae momo firom 600 to 1,050 feet U owUeroA ao the coot of 

ttfSAsmlom* Belov 1,050 feet, oioorallsatlOB loantsoi to 11,300 vpi 

dissolve* oolids botvoeo 1^«5 oo« 1,250 feet; «5,000 ppn botvooti 1,7^ 

aad 1,7^9 feet) ooi U,900 9901 botvoom 2,l6f and 2,132 feet. Vator from 

£,69? ood *^fl56 foot vas nsjisliarsiiljr looo oollao, eootoiirtag only 25,700 

yaw dissolved solids. losuffictent data are available to fully oxolaio 

ttto soffisst in aalialtr* It io possible that this savple of voter is 

oot lOjpnooiitrtivo of too mono tootod. Purtog prrrioui toots, tbt vator 

Itvel rose in too fotvjatioa taster to or ooor too regional vator iovol in 

the halsso (about 3$0 feot)| haysvei, tbt vator from 2,835 to 2,656 foot 

rose to a level of 670 feet, indicating toot too teeter vas syssod aft 

insufficient longth of tine. Although £O vator samples vexo ooUoetod 

below 2,350 foot, the doal-ianootion log imdtootoo that tbt sdaaralieation 

of tbt votor below 3,250 foot iotrsaass to possibly nore than 100,000 ppo. 

olooolvod solids at ^,339 toot, tko drilloa ooptti of tbt test aolt.



Vator holov tht SOB* of dlfTualam (1,050 faot) is wiy 

of tht ootliBi OiloiMoo tjrpe, in w&lca oaloriao IB tht principal

A log uoBonofl ffcon tht 

IB given in tablt 2. PafMaalar attt&tlon voo gtvaa to Blot

of tat elaatle atdiatnta to oatondat the 

tisa diatribtttion on poroaity and ptia*ability and a poaotblt rtlatioa-

Zn ajeaaral, tht bolaon todinnntt conalat of boon of Band, 

clay, tilt, and oaliema. F*BB tht land aurfaot to about 630 fnat, tat 

aadiaaatta ooBBiated principally of flna to vtry aaavaa aaai aaJ 

Thtrtaftar, lnt*x%oaaod laytrt of rtry flat to nadltBi aand aad 

 lay prrralltd to a oepta of abant fOO jCnat, faaarally ohaagiBg froa 

Ttry fint to fiat taai aad taaay elay to- a ooyan of tfcoat t,300 f«ot»

2,300 faot JfWiJ to tht bottoa of tht taat holt, tlay praaaBlaato4f

Ivtdual ba a of aaad vara ooaaidare^ly thlnatr than in tht 

half of tht taat hola. Tht aadianvta halov 2,300 faot 

vapraacnt Ineuatriaa dafaaition* Silty clay firat appeared at 1,< 

faat, f*aa tilt at l,3fcO faat, ana flat? alay at 2,dlO faat. SoloBita
HMBl)
'firat afpaarad at abort 3,^10 ftot and aypaarad in noat of tha



Table 2. Safcpl* log of city of 11 P*s& doop toot voil, Bl Baao County,

BOfta Dapth 
(foot) (foot)

to v»ry coaroo,

graoul*a, and ealie 

pad, fiat to tooroo,

gronuloa-  »*  ~  ,.,. u
lay, aod lot to dark brown

oad, fiao to v»ry coaret

lay, <5ark brom, oaady  

o v«ry

, flna to 

ranulmi aad 

lay, bromf hard 

load, f In* to rtry

and granul*«---~*  ~      

load, coarot to very eoaro»»

    10

rlay9 buff, ealcareoua      « 

wry flao to OOITM, 

ad clay, buff,

10

30

10 59

3 62

TO

22 102

2 104

16 120

10

10 1*0

Clay, buff, bard, i 

food, vory flao to vary

6 160

Sand, flao to coarse, aad 

clay, buff-  *«*.».  *.

 aod, Ttry fin* to vary 

oooro*, ooao graauLta -

Cloy, buff, aanay,

10

 aad, aodiua to -vory *oar**,

.*,«.,**....»...» 30 

. ^^ .   10 

to vary «c 

t, aad ton,

f iao to aodiuA, a< 

oalcareoua, buff clay    20

 aad, fit* to ooarao, ooao buff, 

vory aa&dy clay * -*- - feo

 aad, flao to vtry «omrao,

gvaaiUoo, oad buff «lay   20 

Clay, buff, oaloavooma,^ * w w

460

50 520

600

629

CoRtiaaod oa ant

\n



Tabla &.~~*a»pl* log of elty of KX PatO 6otf tots, well, Kl P*ao

Dopth 
fr**t> tr++^\raevjl i^OO^j

to i»ry coajroo 

li^at taaf f ,

wry floe to

. 10

lay, b«tff 

fin* to fine oonft «0

10

Uuoft, ^ory flat to flat, **4

, flBt tO WmMf WMkB ^V,

rf boff, vtry

       . ao

flat to

and buTft oiiadjr eljgr-

flat to fiatf ooat 

buff , taaftjr elay*    »   -    » 20 

 oat, fiat to atdluft, ooat boff

CUy, buff, , 

flat to flat osaft 50

TIO

jOO

ro dro

» buff, oovt fir»,

toi

Clay, fcoff , soiidj, and vtry 

flat ooaflU        -  

10 9/0

vary flat to flatf

IX) 1,000

flat to flat, ana 

buff, allty to

clay  -     ~ -JO If0ci0

, vary flat to flat, aoat

buff, tllty to toafiy clay  

 o rtcor*     -»»* <       

day, ll^t buff, sllty to

1$ 1, 

,0 1,300

to flat toat           50 

Clay, gray, »llty to Mot^ 

soao Ytry f lot aaat oat 

arkoele graaoloo, aoat tilt 1O 1,26'j

, vtry flat to flat, ooat 

 lit, oat gray to Uafct 

buff, allty to toafiy elay, 

fov aarkoolo graaiiloo      U> 1»100



9*1* S. lot of city of *i faao oaop toot voll, m. foao Oovaty,

Thickness ZtepUi
(root) (r<

Lay, lta£t buff, tiUy to 

sandy, «zw very 1'ioe vo 

fiao aoaft, aOBO ailt    -     10 1*320

tat, *ory f iat, BOMI siU, r«v 

biofit*, *m*

-   -   P «M«   -    *~ 10

, li«nt buff, ftiliy to

TMT ^JBt to fiat 

aUt          30

f buff, siltj to oaa^rr anA 

vory riot vo fin* otafi, ot»t

«lomr rtd, groom

plflk to buff

pink, »tlty to wry 

*tltyf aaA oitar   ! rot, 

lory f UM to at 

9 Tory ftn« to flat,

Oi OlfDOSlO

pink, »llty

10

» A^V J^^F

10 lf l»X>

very fin* to fiao, 

aoti aiafc, allty clay, 

oaao calioho.  -  --- 

oa, very fiao to nofilta, 

aoat pink, ailty clay,

I;

Olay9 pink, «tUy, aoA vory

1,530

piak to groy, ailty to

orkoate poobloa, Tory fiao

floaty vary t ioo to podUm, 

aoao buff to «ray, allty

laatf, vary fiao to fiat, aa4

piak, ailty «layt aad 

callobt « ~ * -- 

Oroaules and arkoaie pabbiaa, 

piak, ailty clay, an* ooao 

Ttry fine to fiao aaad« *

U)

30 1,610

Ooatiauod om aazt paae



tttbl* 2* log Of City of II Paso datp test well, El Psso County,

Booth
(foot) (feet)

ad, vtry flat to

lay, plat, *»vy silty* 

art, wry fiat to line, slU, 

aad pink to gray, ativy te 

taady clay, ooa

10

f flat 

gray, «Uty clmy,

10 

tad, flnt to «try eoaraet

Bitty clay   *       »« 30

plak 

%  grty, all^y clay, and

10

fiatf silt, and 

to gray, *try allty to 

toady clay, ota»

50

90 I^TM)

rrry fiao to flat, alU, 

fink to crty, ail*«y alay>

oalttho -~~  -  90

Contlaotd oa

  10

1,960

20

10 1,/>0

10 2,000

i9 vary fiat to

pink, allty clay* 

Clay, pink, allty, aad vary

flat to flat oaad, silt-   

Cloy, g*oy, allty to sandy,

AdRvQDojafl JflPIHMLJu9& a &Qa& ^T^JPy

flat oaat, silt*  -    

Qraaulaa, aifcosie, aoat

flat saat, aw 

Clay, flak, allty to vtry

stlty, ooat Ttry flat 

Clay, pink to gtay, allty to 

vory oaody, and arztoaic

.» -»«.»-»^ u) 2,060 

f lat, oaat slightly 

f aafl plak to grajr 

allty to vtry allty elay, 

ooat arkosU gTtaiiloa  - *0 2,100

, very fino to flnt, oaat 

aXl^tly ttat lit at, aad plak 

to cvsy, sllty olay, soat

U mail  ,.,...,...>» 100 2,200



log or city or El ?MO 4*o» toot toll, 11 ffftto

ktlBUOt

Tattkatss Depth 
(l^tt) (i-ett)

Ptytb 
(fttt) (feet)

l«y, iiflfct buff to 

silty, *ot wry flat

! *, wry flat, tilt, and 

pink, tilt/ to wry 

clay, CO

10 2,210

30 2,2*0

 at, wry fiat to fiat^ tilt

to grty, tilty to 

clay, teat wieanic «ah~~~ 110 2,350

Lafc* tUtgr, tod wry 

flat ttat, oat volX

buff to plak, tllty, a&d

fiat to ooari 

, buff to UgM

,./, lU>t buff to litfft 

VitMi, »ilty to ttoiy, tat 

vary flat ttat, tilt, tott

, wry flat, tilt, oat 

to plnky tilty city,

2,^00

2,560

, wry fiat to flat, 

.at, oafl plan to 

 llty cUy   » 

Clay, li*tft buff to 

oUty, oat wry fiot

30

190

Clay9 bttff, sllty, oat nary 

flat OBflt, »Ut, oat ooai

50

buff to «reyf elity, 

pUtyt oat wry flat to flat 

, «1U, nn

fim>

buff to Uftfct broom, ollty 

to oarty «loy»     -    50 2,950 

Cl*y» Ugbt brwm, »ilty, 

OOJtt platy, wry flat otatf

oat crty, allty 

to t«aty eXay, toat pl»ty 3,120



YmbU 2» log of city of XI 

Vtxaa -

*tll, XI fa** Oounty

ThlcJtntaa Itepth Boptfc 
Ofctc)

 d, ^tiy tint, allt, alightly 

NBtntad, and llgmt-broao ao* 

pray, allty to aaady, platy 

elay, aoat Yolcaaltt

allt/ t» aaod/f aoat plat/.

50

aU*feUy 

Tolaazilc

*/t

allt/, Boat plat/,

aad tract ar at

830

flnt, silt, anfl buff 

to lijbt feroim tilt/ eUqr^ 

%TMM of »«Leiu.t«-  -  . - 20 

U/, V«ff to light-broiro, stlty,

flat aaoA, OOBO e 

allt and atlroitt    90 

lay, buff to Xi£*t-broimf ailty 

to aaa4yf ooat plat/, and vtr/ 

fiat aaad, oo»o allgfeii/ 

a lit, traoo am* 

lo

3,550

gilt, aoat ali^utly

aa4 ll^ht-broun, allt/ to 

wry allt/ clay, aovt

3,170 atlanitt  - 60

10

 lit and 110* imam ola/, 

allty, plat/,

  10

flaa, allt,

allt/ clay 

Clay, llgh'. -brown, allty, 

platy, and ailt, a

i, ¥ti7 flat, allt, aad 

llg*t-ferova to broom, allty, 

plat/ clay, acaw aoloalto* Ho

Clay, ll^n "Wotn to broan, 

tilt/, and ailt, ooao 

atltaitt ~- ~-*^* 60

8ilt, flat, cant lit ad     10

day, bream, allt/,

3,690 

3,TOO

10 3tT10

3,^00



fafel* 2.~tapl« log or city of 11 Paso dt*p tost veil, 11 too County,

awptn

, silty, 

oat *ory rioo MB*, ai.lt,

 0*0

sad tro», Allty,

Lay, llcht^ron to broxa 

grey, «Uty, pUty, oow 

flat MD6, silt,

Uy, Xigfct-brovB to bromt 

, silt,

lay* JLi^tetiovajaa to

 ilty, pUty, vary flat

 lightly Mpouttil «iltf aat

 otaaito

30 3,960

» 3,500

TO

t,100

 ant, vazy

 lightly riMMlit gilt

to Wown a 

 Ilty to ooaiy, 

MB* pUty «Uy, at 

Clay, brovn aad grty, «ilty,

 lit, sgaa  olaalt«9 aai 

trao* of Tolaaola Mb 

 aat, very fino, «tlt, aat 

ligbt-trova to brovo^

 oao platy clay, a* 

aat tvaao of voloaaie aah* 

CUy, broim, Ugat raa9 

grty, giltgrf platyf   

wry fiao aaad,  lit,

  Uuit*,

to

^,330



ar aeeas of a

side-vail earing devlee or a oeanrentlooal oil-field eore tenol, Sk 

in tte Peel ogles) Surrey laboretory for halt Asatlty, 

graft*?, psveeity, sad psmsafeillty. tte ysiaealilllty of tte 

ranged from 0*0007 to 9*0 gpd (gallons per day) par foot| 

porosity ranged from 35»*> to 5^A psreeat* fteoo raaaes im

within tte ppstetendmod limits of iinroaai'>U4atod travel, aaadj

allt f«nMB»tor«. C«m<noat1y> tte porosity o*i 

blllty valuM from o rtpoited MBvlo jMMrilly vlXI te all^tly 

for tte ondiaturfced   ipLi (A« I* J 

1966).

of loggia*, sad nalsj off tte teat hols, tte toot

eeleeted on tte basis of tte duel iaduetlon log, vkiam indicated 

oaom saad seetlea aig^t isstafn water of different qnality^ttett 

loos then and mar* ttea 250 ppi of Shlofiae.. tte 12-.ineh surfaea 01 

was peifopatod with a flflhliamlieismi perforating gun opposite ssads from 

6B6 to 710 feet. 9te lurfkos seslag had teea set ttavagh tte frssh" 

valor aamo duriag drilling operations to paro^sat soalMiinat 1m> by tte 

underlying saline water. A ^-Inch casing, slatted opposite Bore mineralised 

voter sends from £00 to 680 feet, was set lasiAe tte 12-imeh i Itg and 

off from tte perforations in tte  arlaui easing* Bseults of tte

thsmdeal aaalyses of veter Jetted from eash Mao are Aosa in tahlo 1. 
Period la vster-lewl Bea«ureaents sad wator sim\plos will be taken from 
tte 4*al Shserration veil to determine any Sbnajas in teed ar



fhe data obtaiaed from the test hoi* con be used to 

estioate the Yoluat of water containing 1,000 to 5,000 paa dissolved 

solids ( aline) the* aey be available for development, this estisete 

cen be a*4e by saayarlnt the voiune of frssh weter less the* £30 ppa 

emloriae (rowgaly eotdmleat to 1,000 ppa dissolved solids) to coafam 

to Its definition in previously published reports to that of the 

water having 1,000 to 3»00g ppa dissolved solids sad epplgrlsjg this 

ratio to tnat pert of tbe bolaoa la Teaaj endsrlain by fresh uster. 

According to the dual-isductioa logt tbe totaj. tbickoess of bolson 

dsfnsits (inclttileg send, cnrvel, silt, sad eley) containing fresh 

water is about 550 feet as compared to about 150 feet of sediaeais 

containing amllae water> a ratio of about 3*2 to 1, the voltavi of 

fresb-weter-bearlag aeterial ia tbe bolsoa has been  etiaated at about 

50 alllloa aare feet, ot whicn only ?  million acre*feet la tne^reti- 

oally available, assiaiag a specific yield of 15 percent. If it can be 

assuaed tnat this ratio of 3.3 to 1 is applicable to that part of the 

bal«3n underlain by fresh water, them slightly less than 15 at Hi an 

aere-feet of aallae (^,000 to 5,000 pea dissolved solids) vater-bearing 

material uaderlies the bolsoa. Doubtlessly the specific yield of 

tfcesje ssfllaerti is less than 1$ peroaat, eesweejaeatly the volaae of 

eater eootainlag 19000 to 5tOOO p,a dissolved solids theofeticall/ 

recoverable ia on the order of 2 Billion acre-feet.



COHCUUalOK

felndorefractloii 0urv»yiflg la coajunctloa with gravity 

tect-wtlO, data proved to be a uaeful aethod for 

taa d»pth aad coofigurmtioa of tte badrociL uadarXyiag 

feftco Bolaoa in H fa«o County, T JU Although the r««ultiag bedrock 

 ap gaaerally 1< aot sufficiently accurate for an exact drtermlaatioa 

of daptlsa to bedrock, It oaa b« uaad to aai;e a reaao«able «*tiaate of 

the volttM of uacooaolldatad eadiaeata in the balsaa aad aa an aid in 

further atudle* of gr^uod-wmter availability*



Tte realativlty aurvBjr, whiaa COMB* only a mall part of tte

iota for local tag ate ftnah vafcer-ealt water Interface aa well aa

eoterBlaed. bat boooaac of tBBtvwBBBtaX tlffleultloo 

iBo, otOjr oa» pr«filt «a« suitablt f«r anal/s 

rtfteiTtd to In tte rtport MtuftUj la a  taMa«r teaanai it

 ollda) fw« aallaa vatari It aayaMaM teitti «f water 

Itaa HBBI 5f 000 ppai froB vmtcr e«atetataf aava ttea $,000 faai 

aallda. Maiajttelaai, thl» Interfaea la itaaful teoaaat vatar contain* 

lag Itaa than 5,000 ppa U aultabla for itaallaatfna.

OB tte teftU of tte d^p t*»t « !!, tte thlstataa of tte

maialiilaa, wtar tertag tetMoa 1,000 aai 5,000 poa diaaol^d  olld» la 

ralrljr tala liiBujai-ail to that caataialag nrata iwUr* 0»rioaaly» tte 

data froa oaly ffff^ vail ara iBaaoaaata for aB^aBBBBtac taa ajaaBtltor of 

aallaa watar (l,OOO to 5,000 ppB AlaaolfBd Milda) that ontorllta tte 

aBlaaa* JbaaJLtlaaaJL taatlaa vUl te aaaaaaary aaA ateBld laaLaaa PBBB 

teata la tte Maa of dlffualoa to datandaa aart aecuratal/ tte

at tte aallaa^ratar raiiaroM wouM pvoduoa at laoat 

two taa«lalo teBtfltot (1) It would ftu-aian falrljr low aaUalty voter 

IBT ioaaltaatlaai aad (t) It vouU Bate Bora of tte fi^oafc oatag avallablt 

for fo^pfBi bgr raduelag tte aalt aotar teod aad Atoraaalag tte poaalbllltjr

of iiaaard BMOBBBI Of aalt water Into tne freab water.
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Shows depth to bedrock from ground surface, dashed where
no seismic control is available.
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'Figure 2.-Map showing approximate depth to bedrock in the Hueco Bolson.
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El Paso Deep Test U.S. Highway 54
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FIGURE 3.-Seismic refraction profile along line A-A', 3 miles

south of the Texas-New Mexico' State line
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FIGURE 4.-Electrical resistivity profile along lines B-B' and C-C 1


