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Rosults of investizntions in 103836

A panvacript report whilch contalna the reculle of inveotisations
of the proundembor regsowrces of the Bl Paso arcd nado in 1956-36 by
tho Ceolojlical Survey of the Unitod States Doparinment of tha Interior,
was reloased in 1937 It was estloetod thet the pumpage from all of
the wolls in the El Fago drea hvnd incroasod from abdout anoehnlf nillion
¢allons & doy 4o 1908 to 15,400,000 grilons in 1930 snd that the total
pepege during that period had booa abouwt 500,000 serewleat of which
90,000 was fron wolls on ¢ho Mesa and 210,000 from wolls in tho U1 Paso
Valloye During the pusping of this water two cones of dopression wore
forawnd whioh, althoush imperfectly dol:nitéd. wero owilously rot lorge
eaouzh to hove supplied all of tho wabier that was puapods [ence it was
ovidont that althoush pert of tiho watoer onno {rom storale and the total
anount of wator in storego in the roundewator rogervoir was thoreby
roduced, the larger pard of the water that wes puspod wms parennially
replonishod by rooctar;e fron the iand gurfroce Tho bollef wos expresced
 that oneequarter to cnoeihird of the pumpage was fram storqge mnd tle
reninder vas fron reclsrges

There 1o a vory larje anount of grownd watsr in stare e in the
mtex;-boarm sands benoath the lNosae Not all of this wator can be
recovered by wells, but an idoa of the exount that could be recovered
was odvtalined by ealoulating the amoz.mf of water that would bo rolessocd



firon storn;o i & sorice of wolls wore drilled in a 1ine exteding due
north of the loca woll field for s distance of tem milos nud paxiped
wtil the statlc wator levol 1la ench had doolined the saw anownt ¢s
the wator lovel hns deolined in thic lesa flelds The finwsro roachod
s tho approxirete amowit of gtorod water that would bo rocovered
therely was 130,000 aore-foate This wntor would bs cupplozentod by
wator oblainod by rechargo durlc: the poriod of pupinge It wes vone
putod that et tho averaze rate of pumpdng of 18,000,000 gallons ¢ dny
smovhal ovor 20 yourg would bo roquired to reduce tho static water
lovel in tho new wolls an ancunt equal %0 the roductiom in tho existing
wolls in tho ross fiold, about ono-third of tho vator beln; talma fron
otorazo and twoethirds dorivod Ly rechorges 0 cowrse, the aount of
smter that could do withdrsam froa sicrage oould be Jreatly incroased
Y7 lowerling tho statio lovel of tho pupod wolla to a grenter depth
than tiwt postulated, tut such & lovering would require groatoer purpe
ing lifta, shiich would increasc tho coet of pumpinge It nizht also
cause salt wader to riss and cventually oontaninmte the welloe There
would be edditionnl wator evallablo from stornse in the arcas ouiside
of tho arca alffectod Ly Ltheso wollse

In the El1 Paso Valley bods that contain hiyshly ninoralicod water
ooour Lotk alovve and bolow bede that oumtein {rosh water, and therofcre
* 4t was oonsidored inadvisabdle to rale large new pround-smter dovolop
nonts in the wvalley, but 4t wes ougsested that plans should bo mnde 80
that 01l of the frosh vator that is avallablo 4o wells in o vuolloy
will Yo useds



Tegults of Invosili atione gince 100G,

Tater lovol mossuroroats, puaipage data and chiozical ennlyucae

In acocrdance with rooxwendations in the roport, & progran of
periodic noasurcants of tho water level ia solected obsorvaiion wells
and porioils analyzos of sxeplos of the wator {ron soue of thea has
bocn ocarricd oute The wnior level noasuranents wore nede ohlefly by
Robert Mo Colwin, of the Xl Pamo Departmont of Bator and Seworage,
undor ¢he dirootiom of A, B. Sayre, of the Ceologlonl Survey. :fiss
Isrgaret Fostoer, of the Ceologloal Swrwey, hns nede tho clenical analjzea,

Aoccording to the rooords, tho water lovels roge durin:; the period
in soma places, €3 in tho Montona woll fiold, whore mypase was less
than in the perisd before 1938, bub, in goneral, the wator lovel do-
olined eud tho cons of doprogsion oxpanded,

| Canbour mags of tho water teblo in Junuery of eack year wore

drmn and fron these paps the roduction in the amount of waboer in
storage was calculated, Paipage records for thw years 1036, 1937,

and 1933 ehow that sboubt 55,000 coro«foot of webtor wore pexped during
the perlod, but the computod reduciicn of the smount of water in storaze
Lolwoen Juuary 1036 and January 16509 was loss than gmo-Quarter of the
PHEPRLO.

The analyses of wators fros & mumbor of wells show that tiore hes
becu no aignificant ohanze in minerulization of the water fran wmost of
tho wolls an tho esa or {ram mny‘or the wells in the Il Poso Valleys
Eotoworthy changos have ocosurred, howover, in tho mireraliszaticn of
the wetor frou cortain wolls in the valloy and on the odje of the llesa.



In Bell G7 (2« & We Co w0ll Hoe 1) o clloride Lucreased fraa 83 joris
por nillion in 1021 4o 288 parts per ndillion in 1037 InViell &3

¢ & Mo Co Tioll Toe 2) 4t incronsoed from 42 parts per pdllim 4in 2502
to 202 parts in 1906 Doth of tlwooe wolls are cloge to tho edje of Lo
Yosae In Vell 49 (Z1 agzo Woll 4) it inoreasod fram 260 parts in 1206
4o 274 parts in 1930. Ia ¥Well 0O (£l Paso City ¥ell 1) thw ohloride
inoressod fron 236 parts in 1056 ¢o 200 parts in 1507 and to SO0 parts
in 1939 In Gell 44 (iitohell DIrowing Coe) 4t iucremsed {rom 1560 parts
4n 1535 to 202 parts in 1932 end 202 pords in 13334 vell 31 (1 foeo
City ¥oll 7) tho hardnoss incrensod from 260 parts por milliicn in 1000
to 362 parts in 1530 and 447 parts in 1932 end tio chloride inorcased
from 94 parts por milliam in 1936 to 176 parts per milliom in 1203 and
doclined to 183 parts in 1039 The wator from Woll 62 (El Paso City
Weoll 3) contained 102 parts per nillica of chloride in 1950 4modiatoly
&ftor it wos redairede Aftor abous 1 hours of mumplng it contelned
ebout 150 parts por nillion and after & nooth of puapling 1t contalined
203 partse It ccentalned 188 parts in the spring of 1837 snd 252 pards
ia the fall of that yeur and in the fmll of 1038 it conlainod 246G parts
por million of chloride,

Well explorntions
Saxw study wag given to the problem of the increasin; ninvrallzo-
_ tion of sass of the Il raso City wells during the grumd-smter studliss
mado in 1505 and 1236, and the results thon obtained are given im the
1937 reports In August 1959 lre Livingeton bogea mmidng tests in City
Tells 7 and 1 to detornine tho cause of the inoroese in uineralisatian
in thoso wollse The wolls wore purpod and snrples of the wvator were
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eaucht c.nd analyzod at froquont Intervals to doterauine the ohanjos in
tho minorel content of 4o wntor ea pupin: progrosceds :loctrodea
wore loworoed in%o tho wells to £ind the contect betwoen fresh and seliy
walers Iroch wmtor wng turned into &his wolls eb diflferent doptis for
the purpose of flushing out the salty wator at tlose lavels exd easist
in finding holes in tho casinge Two sisuvs of eamplers were used to tnie
water sarples at various dopths in the welle Viator vms nuwied for
sovorsl doys fron individual becs of eand, This was acoarmliakod by
insorting water tizht peokora in the woll above end bolow the send
Iroos shich it wes desired @ pumpe A doepwrroll rwter wns used fron
tins to tine to obLoorve whetlor water was flowin: throuch the well

from one sand to anothor or was lonking around the paclerse A rocord
of all water levels was kept and clanges wore rado in notliicds and
equipcent during the tost until satislactory results woere obtalned,
The tost on City %ell 7 ocovered a period of about ome nonth and the
test o City Well 1 nloud m oty

Teats on Clty of NIl Moo %ell 7. A short tost wea rmde on Zity Well

7 ln 1936 to doternzine tho chan;es in chlorido ccutent during paxinge

That tost indlontod that no vory salty wator was leakin: into tho well

and that in gemoral the well was in pod oonditiane INowever, the
ningralization of the wmier, particularly tho harduess, incrensed and

. ty 1538 tho wmtor wos wnsatizfuctory for public use and was especie

ally unnatiofactory for laundry usee .  liore eluborato tosts on

this woll wore mnde in Ausust and Septambder 1939 The results lLave

been tadbulated and studled and will bo Civen in full in a later roport.
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The woll wms reported to have Loan G20 foet doop orizlnnlly, but to
hnve been filled to a dopth of 620 foote The onaing was sald to Lo
slotted fros 160 to 4J0 foote The tosta showed that the puup pit
end tho woll sasing dowm £o & donth of 130 foot aro prectionlldy waler
tizM aad tho inorense in tho ninoral contont during tho eyt yoars

iz thorofore not duo to loalnge into tho well in this scction. Tiw
woll wes found Lo bo S20 foot doep, indloating thed it had £1lled up
£ that dopth with gande I wma oleaned cut to a dopth of 600 fest,
and gmmbbod and e;itntod betwoon S20 end 430 feot, but no aprrocialile
incroaze in tho yiold of the woll was noteds Therelore, the wator
puped from this woll ruot entor it minly between the dopths of 100 and
320 feoty end 1t 4o bellovoed that part or all of tho wator-beariag
formatiang botwoen 100 mnd 320 [oot havo beoore more hishly nineralized
during recont yoars elthor by latoral movarent of hizhly nlneralized
wator through tho watorebearing bods fraz distant sourcos, or ly
dowrmard poverent of mineralised wator from overlyin; sands. It cocms
1ikely that the lad wetor has socped dowm from above snd parhaps only
tho upper part of the cands that yleld wntor o the woll containg
hizhly ninoralizod smtore Howovor, tho dotemination of the omocd
point of emirenoce of the hijly ninerelized vator into the well was
not oansidored of sufflolont valuo to wvarrant thio cost of the work to
. doteraine it sinco it Adoen not sean practleeble to repair the woll,
Ay sttt to sonl off a part of the slottod portion of the cesing
would not be practiondble and sinse the original ocasing was sot with
oonsidorable difficully, it would prolably not be advisable to attespt
to deepon the welle Thorsfore, it is bolloved that this woll should
be abandoned and scaled aa soon &3 it i3 no longoer nooded as & stande

by well,
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Tests on Sity of U Paso toll le In 1000 @ short pupling tost waon

made on City Fell 1¢ The rosults of the tost given in 4he 1037 ro-
port showed that hishly minsrallizod smicr in modarate quantitles wes
ooating into tho well jJust bolow the end of the purp suctione It wae
polnted out thet althoush thore were loaks in the uppor purt of
well, tho prinoipal ecauso fur the hizh ninersl comtent of the water
wns tho fact tied one or more of the prinoipal wmtoreloarin: sands
wore ylelding a fairly larce quactity of moderutely minercliszed wotore
Durin: the period fron 1935 to 1559 tho minersl contemt of the wabter
inoreagode This well is situated in tiw Nantaos woll field and the
metior of oacronchnmt of salty water in this ricld 1o of vitel 1w
portances In the toats during the fall of 1930, therefore,overy
possidle effort weo mado to detornine the source of the contanination,
Tho resulis of the toats conlirmod the statascats maede in the
1937 roport oomcorning thie wolls The puxp pit caaling, 2¢ inches in
dinwter, and tho woll ocasinz, 13 inches in dlawtor, are reparted to
be riveted pipo. Tho woll casing is roported to Lo slotied from 438
to 605 fect, €56 to 710 feot, axd 775 to C16 foode Tho well wms found
to Le about 750 feet deop Instoed of 360 fleet &8 renortode Iring the
tosts the parts of the well between ths following depihs were isolated
by poans of pacters and pumod and teatod for chloridog O to 20 feely
220 to £50 foot; 4T0 to 090 feoty G40 to 714 footy 740 %0 720 foct.
The purp pit was water tizkt axd no wrdosirable wnter was cutering the
woll above & depth of abouwd 220 feots !"Inoralized wmtor wms found to
be cutering tho woll et about 220, 260, snd 390 feot delow thn sround,
throuch hiolos in the casing, ard 1% is bolloved that the entire secotiom
of casing from 220 to about 500 feet 13 in poor ocondition and sontelns
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oy &all holess Nijaly minoraliszed water containin: botwson 1,000
and 2,300 ports por nlllian of ehloride was entorin; tae well throuzh
thogo boloze It 18 1lilsly thet several of the helos in tho cosing
wore enlarged durlng the toste Tho parts of the woll Uetvoon 220 and
460 foot, with only 8 foot of drowdomm, yiclded 27 gnllons a :imuto
off vory selty water, This fa nore sally water than loelod into tho
well while it was beinz mopod prlor to the test, It sppcors, tiore-
fors, tat the well probably will yicld nore hizhly ndmorallzod sater
4 4t i3 oonin ussed then it did belore the tests waore mndce

The dost wator vas found betwoan &30 snd $90 feot, sud conbalned
an avorege ¢f about 200 pards por oillion of chilorids cud slowt 206
parts of hardnesae Howover, scples oiialned from this sestian during

ho €ost ranged from 180 to 700 perts por xillion of ohlorides The

wbtor lmving the histhoat chlorlde content entered the well 2% n dopth
of approximately 070 feot. It epparently cans from o bed of sand at
thia dopth, althorgh 1% nisht have cow fron snnds ab GO0 or oven €00
feet and moved upward outside of Lhe easing bofore entering the wells
This section of the woll yielded about 110 galloms o ninute with aboud
14 foet of drmuiovme

The soctiom from 640 Yo 714 foot wns oped et the rets of &0
¢alloag a plnate and tho sectlen froa 740 to 790 foet at the rate of
. adout 100 rallons & ninubee The webor froo ench of these scoticus
contained about €76 parts per nillion ol chiloride and about $00 parts
por nillian of hardnoss,

Apparently nost of the moderatoly ninoralized entor was etcring
the woll throuzh the slotted pipe botwoen G5 to 76 foot and 770 to
790 foote (The slots fron TIO 40 L8 oot were oovered up)e And a



omall et of vory salty wator was entoring the well throush the
holeoa at 320, 260 and 220 fecte Tho entrance of wmbter froa the soction
of the well below 600 foot could bo prevented By plussing the well belor
Lhat dopth but this probobdly would reduce tho ylold by aboud oano thirde
The flow from 220, 200 mnd 390 foot could prolably be sioppod Yy sobting
& liner in thoe woll, end grouting the well fraa about 200 to 4356 fesot,
tut this would bo s difricult and exponalve Jobe I It werz dono suscesse
fully, thoro still would be the inflow of ealty water into the well at
about GO0 feo%, whish may incrosze rariedlyes The entrance of ealty
wtor at the (00=oot level probebly can not Ve effectively stopred
sinse the wull 18 reported to have been artificdally gravolled an the
outalde of the ocasing,

Viewins the problen fronm all anzles i3 is not oonsldered adeisable
@ atterpt to repair this well in order %o improve tle @ality of the
watere 1t ic recomsended that the pumy beo roinsialled in tho well and
that 1t be puzped et a reto of not xnore then ono million gnllous a day.
A coraful rocord ghould bo kopt of the quaelity of water yiclded by the
well and whon the nmineral oontent Locaws to0 great to Lo uzed in the
oiby supply, tho woll chould be slondomod and sonlod.

The "oxtana “ell Plelde Togto made on Tiell 3 4in 1936 indiocated that

oonditions weore sabout the same in that well as thoy are in :0ll 1, It

. does not noosssarily follow that the other wolls in the Yontena leld
(Tose 2 end &) havo the same oharactoristios porteining to conteminaticm,
tut §t sooms likely tiat suwoh is the caszes To dotormine tiis definitely
would require exhaustive Soosts on Vielly 2 and 4 sirdlar to those rado

in %ell 1, and probably furtber tests om Yiell 3,

Pe
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' It is Lpossidle to prediot, with the data at hand, how somn .
the " wolls in the l'ontana field will yleld wmter too hizhly minoralizod
for city use, Lowovor, all the evidence now avallable indicates that
the oonolusionz sot forth in the 1937 report were substantlally correct
and that less and loes dopondenoe should be placed on tho Hontaua fleld

as & asuroo of water supply for El Pesoe

Test wolle drilled by Il Pasc YWater Dopartniont

Aftor tho El Puso prouni=water report was reloasod the T1 Paso Hater
Departuiant drilled about 20 test wells of which J have bean iz the El
Peso Valley and 22 on the Fosae Two now $upply wells in the mosa aren
and two new supply walls in the walley have boon drilled at sites whioh
wors indicated as favorabls by the test &rilllnz. With the exzception
of three wolls drilloed ono-half, threo=fourths, and auo mile north of
the Yosa fiold, wull of the toat wells have showm favorsble conditi
for obtainin; ground-wster supplies, tut conditlons are less favorable
east of the Isa f£icld than north boocause the salt wabter « frosh wbtor
contaot bocomos gradually higher in that direotione At El Paso Clty VWell
16 the first salt wnter ocourred st & depth of 1,10 feet (2,700 feet
sbove noe lovel) socording %0 & Schlunberzer elootrio log of the well,
ad In test woll 19, 5.6 niles east of woll 16, it was found at e depth
of 700 foet (3,175 fect ahove soa lovol)e This reprossnts an averuge
rise of & 1ittle nore then 100 foot psr mile. In most of the teat wolls
saxples of the water were not oclleoted, roliance being placed upon the
Sohlunborpor teste to show whether or not salty water wna proomte In
test well 19, howover, four saples were colloctede The total dissolved
s0lids, chloridos and total hardness of these samples mnd the depth from

. which thoy wore ¢ollectod is shown bolowe

10.



Total dlssalved solids, ohlorldeo and total lardnege

of wnter samiplog from Ll Paso City Test Yoll 19,

Total ,
dispolved ‘ Total
» golide Chloride hariness
(feot) parte per nillion

617 E hdl] 120 148
62 766 320 107
757 1,277 604 10¢
877 8,208 2,188 - 1,520

Tho throo wolls drilled Lmuediately surth of the Lwaa fiold encounterod
oonoiderably less water-besaring sands than wes considered desirable for
dovoloping olty supply wollse Teat woll G, cnewhalf wile north of the
flold, enocunterod 68 foot of sand botween 204 and 030 feok, that is
below the water tables Tost woll &, threcefourths mile north, ensounte
ered 100 fost of sand, including "peok _pand™, botween 200 and 898 feet,
and ¥ell &, ono mile north of the llosa field, cnoountored 12§ fect of
stnd botween 197 and 800 foot, A well onoehnll nile west of test well
¢, am the other hand, encountered 300 foct of send betwoen 200 and 807
feoty and oisht additicnal wells drilled in a line direotly rorth of

" tho Yesa flocld oncountorsd water-bearing sands of similar thickneese
The Sohluwderger lozs of tho test wells north of tho liesa field showed
no highly mineralized wators Pron two of the test holes, Hos &7, five
milos north of the lesa plant, and Xo, 28, six milos north of the lora
plant, sanplos of weter vere puped from dopthe of 497 and (00 feet
respoctively. The saz)los contained 3904 and 374 parts of todal

1l.



dlesolved solids por illica regpostivelys Froa the results of tio
tost drilling, it is ovident tlat much of the western part of ¢ho llosn
srog 1z underlelin by thick wnterwboarin: sandse Lowever, & fou nore
test wolls should Yo drilled cast and north of tho existing wolls in
order %o dolizit the productive arca more exteugivelys The lowilon

at lloh test wolls arc recuxucnled are ghomm om the moccpauying raDe
Tro oltes roocsiended are in northwost corners of Secose 41, 30, and 37,
Block 80, Tosmshiy 1, end in the nmorthwost corner of Soa, 16, Tlock 60,
Toxialiip 2, neor the RHio Grande between Comoepnion Street and Clorwood
Drive, in the nortlmest cornor of Seoe 20, Jlook 8, Teemship 1, and
directly north of this lecation on or peer the Hew YoxioowToxae line,
It would de desirable %t equly the wells noar the Rio Urande, in the
nortlarest comer of Dlock 18 and in the nortlwest corner of Blook 20,
willi & gorean and pine su tiad periodic ohservations of the watur level
my bo rmados O courge, if it is not possibls to obtain well sites in
exaotly the locatlons sponified and Indlosted on the acocpanyin: wap,
the tost welles should be drilled as close Lo those aites az iz forsidle,

Conolusions
4. Troct the data available, it is evideut that the pgroud-smtor

resorvoir in the El Maso aron is now beins punped et & rate greater
than the mato at which tho supply 4s being replenisheds Lowover, the
‘rato at which the ground weter is boin; doploted uppears to have been
sccowhat less since 1536 than it wes in the poriod delore 19064 It 1s
belloved that unless there ero changes in conditions that would regult
in an inorease in the use of water deyond the normal increase that 1o

12.
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. 40 Ve oxpootod as the oity and the noerby caammitios, quch us rort
Bliss and Juares, srow in population, sround wmter san bo coonx:loally
suzpliod 4o the aron for a period consideredly lonjer then was indie
cated in tho 1957 roparts Now developments of groundwmtor sup;lics
m tlie Vosn north of the Yese plant &lwuld meterially enlarze the cone
of doyression in that area and sllow the rocovery of sroumd mt;ar'de-
rived froa recharze that night othorwise escape from tho ares.

The gradusl) Lucrease in tie ninormlisation of soveral of the wells
in and near tho £l Faso Valley and the fluotustion in the ninorelisstlion
with tho pawing ssasan in somo of the wolls sug;ests that ultimatoly
it will bo noocevsary to abandon most of thes wolls in tho Ll Paso Velleys

- Bowever, 1t 13 prounble tlat if the pumping of theso wolla is oomtinued,

i Wt at o scusinat reduced rate, the total aroumt of vater that is ro-
oovered {rom them will be preator than if thcﬁ::::l:f peping 48 mmine
taineds Furthermore, it is evident that all of the swnilable frosh
sater oan not Lo salvsged Uy Lhe existing wells. Therefore, if at
lonat one additional woll were drilled in ¢the volley st sow distanoce
fran the existing wells, a part of tha L{resh wabor that nizht otiwrwise
bo lost would be salvageds The oite of tost well Jo. 14, Sa ths Iadlock
addition, would be suitalle for a newr supply woll and the lo; indicatos
thet an adoquate thickaess of wnter-dearing sand ootalning wmter of

© eatlofnotory quallty will be axccundered thores



