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SUBJECT: Release to Open File = McGregor and Holloman Ground-Water Reperts
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TO: - U, 8. Geological Survey
' Ground Water Branch

P. 0. Box 4217 L S s f. o . be:‘-f%:;
Albuquerque, New Mexico - - _ A ;ié:> K Cg}/

Gentlemen:

Reference is made to your letter on the above subject, dated 24 Sep-
tember 1958. S

The Albuquerque District has no objection to the requested release
of the two reports entitled "Ground-Vater in the V1c1n1ty of McGregor
Range, Otero CounLy, New Mexlco” and "Ground-Water llesources and lelated
Geology in the vicinity of Holloman Air Force BDase, Otero County, New -

Mexico.,? - : , L : ~

Slncerely yours,

b, M

R..C, WOODSON ;
Chief, Enginee
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Fatinmated thicknezs of potsbla-ssier sone
in wells end test noles in vieinivy =8
Yelrepor Hangs, Clore Couniy; s ifllercaersssvacssns 24

Heoomis of weils end test roleg in vieiniily
of veliregor Ranpg, Cters County, le B2xes
#nd Bl Paao ':ﬁ'.-,lﬂt"‘.“’ TO AT esnerecsresasssasoennrsevass 3

Swrple logs of wells nud teat holes in
deinity of BeGregor Range, Mere County,
e F8%ay and Bl Peso c‘-'i'lﬂt?, LBESSsssassvsnrrevernven 1@?

willsrst Loz of wells tnd test holes in
vieiaity of Belreger fHange, Jlers Tomiys Be HoXewve Fe

Dpilierst lops of wells and test Loleg in
viginity of Helrsgor Panse, El Pasy Countyy
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Theeical anslvees of weéar fron welle and test
holes In (he vicinity of Holresor Range, Dters
Countys He Poaxey and 51 Pged Doundy, 10N38scccravens T3
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Hefrepor Hange 19 & perdt of the training fscilitdas of Fort Hlliso,
Terxsay atd 18 @ brond espsnse of semidegert lacd, forssrly rart of th

#eUregdr Ramche 4 coum m seexvatate 1,000 men 13 99 be conatrasted at

Ahe navtheant exrnor of sote 1y Yo 20 S5 Re 7 Hop Otevo Couvnty, Rew Hexleo,

10 provide bou sm:h for troops evgaged in irsialng setivitdes oa the renge.
Tha priscipsl wster mq;aimmntg of the carp will be potable vater for
drinklng, cosking, ¢dcling, end seniisry purroseg. 4 sinimus of 10,000
pallong per day of water is seeded, tui it 13 desirable 1 have a3 wieh e3
10,000 g:;allmm ror 4. '

The ares of sboel LOC sguare xilss disevoad in Milg renorEntng
(eee Pige 1) 42 pertly in the ssubismetern corper of Otare County, Ne e,

&od partly in wﬁjamihg Kl Faso Co'amyg. "Tﬁz&ﬁr he pise end locstion of the

tren pre such 1hat conditions in several sround~wsber provisess mey bear wpan

the dewelopmimi of groundewnter gupplies si i;m South MHeGrogur fange camp site.
hpprozimstely thres days were sperd i the [i6ld in Jaouary 1956 56y in order

o oliain duta 1o murploasnt duta fyom previous Lavest igetions, Informailon
ferein is presented prisarily as & motter of recurd, 0 sapport pecossendae

tlong vade se to slles of test dprililing, end ip not exieustive.
-
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Fig. l.-—Map of south-central New Mexico and western Texas ahowing
area discussed in this report.



. Oeyre smd Livingobon {(19L5) studied the Huecon Folzon during the

peried 1535 to 1937, sud published pome dota 0n the sares disoussed in this
- yeports S custimuing iovestigation of ihe EL Faso erve bec boan carpied on

by the Ue 5o Ooalogleal Survey io cooperetion with the ity of E1 Puoo, whioh
bes resulisd in roveral nundicstions gostalalng dots @ta»t‘m aros covarad by

this repert {Secelaring, 12473 Pellett, 105k: and Jaith, 1358)s  In addition to
thene vo orksy & large amomt of svellalde dats, lars:ly uwapublisied, was oove
batned durlngr 1353 Lron o teatedrilling ;:r:agra:u esrried on godpevabively by

the U. 3 Geologiosl Supver, the Clly of %1 Passy R s Se Army; ond the

e Tv Alr Force.

Benin dat Dow B Soes Are given in tables 2, 3, by 5, and 4o In the
tatles, wells ere iizted in the muserical syder of thelr losstion auwers. ‘he
. setiod uged by the Us S Gealoagicel Suwvey in psusbering water wells in Mey Dexies

s shown dn fizure 2. The loestlon nwver s 2 deseriztion of the pusyraibis
location of the wells bused on the public lend survey systen, snd Lodicstes ihe
leeation of the well 4o the noaveet 1lesere fezets The logation uusber eoauslisty
of & zorise of nustery ssparetod by deslszal polnise Tho fivss thres parig of the
lmgtion sonsar Andicstls the towsgliy soulb,; vanse ecsly Lﬂ;ﬁxﬂ gection, respoc-
tirr.;l;f. he last gaﬁ. of the nuaber conglaty of three digite shich indlocate
the 180wy hilles and Lissere treeis roespeciivelss For exapley the muder 2.
a222 Indicates & lecstion in the RB, KSie UBls sece 2y To 22 Se 2 4 &,
The qﬁww:«-wcmén, or oy sabdivision thevesd s ntered In the ondeyr ﬂixém
in $ipure 2. I¥ & woll loontion is Wwiown only ¥ the pearest kOwacre tract

e lant digdt Sn the series of thres i9 gerog 1lkswice, i known only to the
naarest 160ezore troot, the lﬁat two diglits ere neres. Dowavery if the well

. can e Ioceted only t2 the sectian the lsot geguont of {he wall nusmber ia

)



onitteds If wore tian one weil 42 i & 10«pere tracdyy the fivst well i
embered with the locstion musber oalys £nd all other welle in the {ract
sve speigned the locution ruber with the suflix 8, b, ——= in the opdsr of
tiedy econatroction, ay diseovery by ke Hurveys »

Vor tha pursoses of this wesorsndan Gnly, wells in the part of 21 Feso
Countyy Toxas, stown 4n plate L are muwvered L sceordance with the Yew Hexleo
'Wilwmérd‘;@l"iaﬁ protess It should be nsted th:z%.; in the Texes portion of niagte 1
the ters Yslock® prepleses the tera YRanze engtdy used In the Hew Nexicoa portisn.

Ohereigs; the method of locstion desdgnation 4s the zame In both eslates.
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718 19 lliofln |2
18 |17 |16 |15 |14 |13
22\ k o‘_vé—Well
S. \9 20 | 21 |22 | 23 | 24 ~
30\ 29 | 28 | 27 | 26 /25
AN e R
31 | 32\ 33 | 34 |35 | 36
N Jl //
Well 22.4.24 222

‘. : Figure 2--Plat illustrating method of numbering wells in New Mexico
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PRISIGGATYT AND CLETR

Mzég;cr_ Bange 12 st b9 ennt edae of Lhe Tularesnelivosy devveseliong
g intersontane vealn. The Tularsec fesin and Yueed deleon are focoptnchile
gubdivigions of the larger Laein an? are separsisd by & loe divide ulhideh
axtends Prom ibe Preckiin Bamiaing nesr the Stete lloe aoril-osprwned $overd
the Jariiia Foaneing ab Orocsands, bew Nealede ',‘fm:a@gx»agziut‘»z:e—,l‘i,_y e grda
diseussed fn thls mevdpondus I8 seefly in s Goecs ioletny but 1s parily lo
f»h# tulavoss Ppsds. The €ivide between the Wh woposvickies ashdivislisneg ia
in the northeesterm suarter of the arep shusm in plete 1. The jruposed
Latrecar Ranpe onep site Is in the duees (alion.

The area iz asedd berels, ihe TularvazeSuses doorveasion, ie edivioed
;;n the et by the Huseo Bowsledng. 8 ivy, barrea rangs exwased aently of
saiizenieyy rovkg. The arssiaing avses e AROUS 1,000 feet in heighd o

the bapin Moory Bt Terrs Alloy the hiznerd ok in the rusge, risss 2,500

 fent abuve 180 husia [lecr and hag & eltitude o8 6,717 fest. The nowtaio

range beosuss lover &".d oy Founded In sopasrante L9 Sha nopth, ,n the
western Hueea dounleldns, allivvisl debris siopes sldepy dowmunvd (o the west,
fras the sriscipsl pert of the mountisine {0 fhe elia of ihe tagle Dioers The
53.&1}!5.2‘;;;; foothilis of the momniaing .;;iez*::@ oth the alluvial sloye sad the
kaalin Toor st $9o &:'a::.t» eire of the henlne | ‘

. The Lo of taw i’zs;lzxmzm' Jesin mé fiuem ialedn 18 ﬁéer);y‘ Fiaty ena
glopey dowmeerd ey geatly towxed the Procklin Mountadss on e west gide af
the bolgone The altifule of he bolson suriuce Pengsa froa aboub Ly 59 $o
pizout L 100 fmste  In G movibsrn pord of the wres shoen in plate 1, the

papface of the bolavs lg broken by numorous fecressioms shich appacently

&



acenr iu 8 raﬁdﬁn pattern. Zisowheres in the ventral snd western parts of
the Luscs Dolsum, the surface contains & nzmber.of ssysetrical tyouche whish
& s such 8s 75 feet deep and which trend naribward, parallel to the trends
of the mountaln rangss. The surfazce of the bolson i3 goversd wilh esnd duncs
From 5 1o 15 feet bighe Soew of the dunes sre moderetely active and driftiag,
but most are stabilized by mesqulie growvth sud many are sorarsied by vinde
grvept corzidors reved with eley and caliche. ‘

Bath the Tolaroms Daeln and the Bueeo Lhlgon are ér&as of intarior
norface draiusge. Althoungh the Rio drande ouie scross the surfsee of ihe
veco Rolson, suwrisce dreinssze inds the Rl Gresde is peorly developed exeept
near the edges of the 1o dreade fised rlados  In the Iulsromaeiiuges bagin,
-2}l gtresns are ephererals Siream courses ars developed anl, &t the adges of
the Lagine ¥oet tributery drainage bLasing in the Hucco "suntalns ars geoll,
3 & ro3:lt of the sanll dralnsge arcas and the low rrecipitatisg In the ares
the aeomnt of runoff frou individusl cunvons 1s swrll, zn? the slluvisl fane
#ﬁ tae mouths of the canyons slse sre smali, However, ono excontion zay have
& izpartant beardny upon proundwsister cuniiticns in the H@ifegar Paare srea.
Fast-nsrthenst of Devie Jome Lo & large allovisl fas whidh $9 8t ihe mesath
of @ draloaze Vosin having an sres of sbowt 74 squore siles. The brosd ﬁéuth
af the canyon cantai&a saveral &rﬁvy@u @ dry etrenn ¢ourses, and the pise
of the fan, which is 2 asturpl K&L@r~ﬁpr%é¢ing grouids 1o geveral tiwes that

ef othwey néarhy fonse ?L& size of the drainags besin alove the fun indiceteas
that relelively large amounts of water may be avalleble for veolarge io the

groued wator body benesth the fan,.



. The elimate of rtl;xeib’xchgar Range is glsdlar to that :o.f Kl Pago,
"'fema. At Bl Paso Adrport, altitude 3,920 feety the average anmual precipe

" ftation g 783 inches, slthough p;acipitation in 1753 v;as-anly Lh2 inches.
The Bueco Hountains uwndonbiedly recelve so;%ewhat nore precivitation, owing to
their greater mltitude. The amount of precipitetion in the vicinity of
HeUregor Range may be comparable lo that af Orogrande, Hew Wexico, aliitude
L1200 feet, vhich haw an averzge annual ;:wrecip;itaticn of 9.60 iches.
Precipitetion in the general eres is greatect during the sumser and early fall,
and occurs principally wa local, intense falls of short duration from thunder-
gtorus.

At El Paso the averspge anmual temperature is 63.3°7. The highest
average monthly tespsreture of 21.3°F. occure in Jouly and the lowest aversse
monthly tespereture of 43.4°F. ocours iu Jansary. The potential evapora=-
tion from a free wabter purfece &o represented Ly an eveporation pen is from

& to0 10 feet per yesr.
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Character of tha ¥ ooks

Rocks emocsed in thii %31:1::3‘&:,* a8 tha ﬁc&;mgmr Bangs oeurgr gile ars
Fenqg lvardan, Peraisn, aund Terlisnry $0 fecent in sges 4 ssclion of youks
senging in sge fraazri peinnrisn Lo Pencerisanian oodurg enosth the marface.
keoardin: o ving {(1945) both ihe Penseyivanigo wnd the Percdan wools cone
sizt of linestore, shale, zarl, sad conglioverate. Sing refore the Fenneyle
veoian vooks Lo the Xesdnlens lizssione mnd aensratsg ihem iﬁta thres
diviaisngt a lswer Sivigion of thiekebadded, coraliine lingstorne) & «iddle
éi{'ialan of murls; shsle, and sone limestunwe) snd an uxpep division af lirge
ghone and intgrbedded warl wilh acme copglopereis and reel lizastone. XKing
relers the Ferulan rocks o the Fuses lisestone, of wWollcam: spe, whish he
seserates inle thres divisiangy e lowy divisios of e locsliy develoved
bagal conploserate {Fowwow comglossreie) aud sn evarlying thiskehadied 1iss-
sloney & mldole divigion ol thlrebedded limeslone and imeritedied sarl; and
an woper Aivision of thickebedied llspstune conteining the Desyr Mauwnteln yed
ghale pesdar, & vPoacswiced snguler znd srosionsl unconforadiy separates the
Hapdalena limestone frop ibe Eveas linsstones Ths Ferden rocke appear 10 be
restrinted Iergely to {he ares soath of the Jale liney as srouion has Yeroved
#ovt of the Permisn rocks north of the Ling, user the osmp sltes

Hesosole rocks are wot exposed Lo the vicinity of Helrpaor Rawe,
and 4t Brrears, ou the basie of date frox oil-~best wells 20 7200k and

285029310 tiat Hemosole rocks sre nol present Leasath the buasln surface.

ll .



Gf the wnoonsalideted rocks, Sasse of ".‘f‘@;‘:‘timy &8 are thickast
and moat extessive. Hearly all the Wlson £A11 in tie Tularosa Dapin
pod Huste Dolzon probably is of Terblery agee The L1341 esnsists of
clay, $ilt, zoud, provels peb lug, aud boulders ladd doun by strusss and
lakns, 8ad caliche ia thin bode and dassxdcsted greins. .The source of
the £111 s dedsds eraded {ron the neaviy woun’ ai*:cs. Flglstorene sedisonts
in the basda proper are protably lese tonn 100 feob In thickness, amd in
pary sinses mprear Yo b only sbout IS5 1o 30 fuet thiclk, ‘mwﬁ o the dentl
to tha basze of f,hx,el cezliche badg whick ,«smist ovgy magt of Lhe aves end
which sre azsewd io be Plelstorene, Howevey, fledstucans devoslits are
protsbly gevernl handred fest thiek af e Lanes of the mrantaing + wheore
thay fors allnvizl fasa or gdmilur deposils which ere swwe of tho prisgipal ibiske
irtara areng for recharze €0 the pround waler stored zooeatlh She Lapine

Bgoent sodlmEnte sre ted oA (hin veooey of sand and soil In the basine



ﬁ;a bolgon £111 n::-;:ea#‘a o be thickent ﬁs&# the t;f&m&,ar of tha
Husco Dolsose In the central purt of {he busin, a:awm}f 1ilss gouth of
%5 Fiowman, an oil test iz reporicd 4o have penotrated mxx:l’.y 5,000 fest of
£i1l. Aaotmﬁ il test in he saxe sren, c¢ited Uy aa;,{m ard Livingston
(19k%) ,v 14 revorted Yo nave pemstrated L,Ul0 let of é&(ﬁiﬁi&ﬁtﬁ telioved 4o
ke entirely boleson £111. The Eruext ave 1 2il mat; well 25.7«20.0L0, is8
raported Lo have endered Fen a;lvamiaa' rechs at 2,135 feat. Bl faso test
hole T=30y well ZheTe3helldy, was drilled to 1,.2‘:?9 feet entirely in boloon
£i11, but Z1 Paso oot hols 931, well Zh.'?z.}i’éi;i, ontered limoctone st
ghout 730 feets Uell 25.3.23.310 is reported to have sntered Pon syivanien
rock &t L8O feete ¥all 1.1.64347 was reported by the drilier oa losntion
40 have entered consdlidsted yook st LGB foste E1 Pags test bhole Tw8,
¥ell 256.%.32.11), 41¢ not penstrate cinsolidated rocks; however, & CoLYiew
grained congluserate wes penetrated froa &I0 fest to the bat;tm:s of the hole
at 2L feste The congloserats is believed 45 be indlcetive that eonsclideted
rogk wss & short distancs below the botlom of the holes ,

Teking dvdo scoount interpretatiors of geolugie strocture 4n the
areay It aypesra that the bolsom f111 =sy be amm 85 Yo thickness into
st leant three aresl vnitss 1) between the basy of the juaco Hountalug yropes
and the trend of conselidsted rogk outerops such a8 Davis Dose snd ihe throe
buties esst of Alverado, the £ill is probably LOO to &00 fest thicks 2) froa
Iiﬁvis Dome wesiward {0 arproxizstely the wewrt side of He 7 Bep the fill. ia
probably fyom 900 to 2,200 feat thicky and 1) west of He T Zop the £111 may

&iwed 25200 Favt In thickaess over & considerable aves.

i3
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I,gzssman rocke in the sres comsist of sroanite por;‘x ry end trachytle,
whwh according to Fing (19LF) are 'Mrt.iary {1} in age. 4 nomber of stoeka,

isecolithe, and silis cut sod distort the upper Ffeleszelce yoeks in e

Hueco Aouniaing uear the State lings

Waiapelinarine Chorsoteristics of the Rocka

Thran-hout moet of the Fugeo Mountaing, there are fow welis and

sorings &rd it g belliaved that the nougslidaied sedizen ‘mrf rooks aAre

3 5
easentially isvermesble. However, along the east edpe of the hueos lolsen,

in the vicinily of ithe Helrezor hHenge caur site, some e-dlignce shows thet tﬂ.ez

lissatones benzalh the bolaon 311 are ;wm: ansd osn ;;'iﬁw.? WALOre 4HGA1

- 253423.307, which iy reported 1o have entered Iemssylvenisn rock &t L3O fest,

$5 rerorted to hace entered a very porsus gone st G610 feete The zonw was
reported to ke po porous &3 %o inte-fere with cenenting operstiong. Well
2723432.220, & well formerly used for wetering stook, iz recorted ta ba 735
fostr derr and therelore srobubly prenairated wate: -aeta.ri“ : eongelidated rockge
Unused well 25.3.14220 48 775 feet deep and t“uerefore iz pralably gimilar to
well 29.54306720¢ Howevery no specifie dats are sesilable econswrning yields

af thegse wellse
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The boleon £111 ia trested berein es 3 wiit with vegard to water-
bearing characteristicg. Throughout sost of the Huees Solson snd ungongolie
dated i‘ili gontaing @ isrne smoont of eand enxd gravel. The 200t persesbls
sections are along the basva of the Orgen and Frasklin Nountainge The ssound
of send 38 less peer the Hnecs Hountelins) noreover; e graia-aise disinishen
rarkedly with distance froa the spuntaing fowsed the center of the valseis
Hovever, on the basls of zarvie and drillara’ loge of wél.ls &nd test bolea,
Lurasshout the gres alresdy expiorad the sooant of sand or rredozinsntly
sendwbesring beds i not less then L3 percent of the fill penstrated by 4is
bit, with ong nolable ezee tione In the :‘zreé werth and eegl of Alvaredo

giding on ibe Soutiern Faclfic dallroad, viritually ell te {11l wa3 clay, &2

mhoun {p the logs of wells Ph.Te3hd00 &nd 2he7.3230ke In goneral; reagone

ably large guuntities of ground weler can be ehimiued from the bolsm £411
and the chief problem iz whether the guality vwill be secertsble.

Tgneoug rooks in the Hobremgor Hange ares aps loperssstle for the most
vort and therafore ;ield n: wa'er. The frozence of fsnsoum rock in the area

iy secount for e reports of Lot water fron peveral vells.

5



Strneture

The Tulsrose fanin and Zveco Solgon are eupontlally yverts of the nane
Yappe trough-shoged dopression, in which ihe bedrock furasiisse bene th the
rugin floor have been fsulied down relstive Lo ihe edjscent x=vantalns. The

relative movenent wag accasnilsbad by large-sv:lisn fanliing ay along the base

of ihe Pranilip a;zd Jrgan Houmtedns, and frovsbly slunz the west edgze of the
fueed doantaing. In thiz overmll siractiyral pettern, bowever thers are sy
caznlex detuils.

Accopding to Ning (15435), the prineipal sirucilorel Jeatore in toe

Huses HBamtainsg i3 “u arehs the gale of e arel 43 socertat vest of the
';mmt erast of tha runge, asd trends norihuerds Host of € vigible faulis
cutting canyolidated rocks in tha westesn Duars Houniadns are émw. and Ring
believes that tiery sre caspsratively recenl i 276« In the eruntaios a swber
of doxmeg are gpuperispoged wn the arche The sboudansce of gneaug stocks in
the ares, ssd n inferred laceolith (o the east, eugsest that domes which hove
uot begn uworoafed by erosisn are proaily wdsrladn by laccelitbie intraniona,.
Inegmach as no major faults were payiad by k.fmg in the luece Xountains noay
. the State lius, 1t 33 Inferred thet, &f 2 wajor faull exists in the aves, it

Aw pro:ably wesl of tho vestersmsost oullfers of the woustains and 1s eoncealed
by halson £ille 2% well 26.5,32.111 and in another tesi hole spprouinctely |
12; miles south, esnsnlidated yock 48 P00 t0 1,700 feet below ihe murince of
the £1li. Soth holsg were ahout 2 milee west of the mountaing. Although the
&ifference in slititude of the conasildated roei benesth the test hole lovations
and in the mounteing ney be dus $o ercgion, in viiw ol atractural eanditions
wxisting elsewrere in the Tolaross-ilnges dépmwim, 44 s more likely (ot

the difference 1o due {o fauliling.
‘ 16
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During early Fleistocens tine (Sayre and Livinyston, 1945),
'm&ditianai bmovemat along older fault planes, 'd;val;v;:w in Tertisry tiue,
' produced ke gentle westward 111t of the bolson surfece. In sddition, 1t
appearg that $be bolson £131 was fanlied not c}:.zl; along the west pide but
alss oyt in the bolson proper, Jayre and Livin sion called attention to
‘ the several northetrending sgysetricsl {roughs ia the boloon gsuriaes. These
troughs are of soderate derih and are cinsed and thue wers not rproduced by
erosion by wetore Wind eroglan iz not the ;;m’:.aable caase, L@cause lerce
anmnte of wind-loum matariale are not found downwind {row Lhe dapreasions,
and the troughs are not ordented with the preva ling windge From the chapes
of ihe troughs, thelr orieatsidon with reglonel girocturel trevds, zad lhe
fact thet the slecper sides are not all on the some glde, sagl or weat, It
iz inferred (iat the ixoughs are the surfsce reflectisn of faultieg, I do
belisved that the troughs are ingivurenial in providing carvd of e recharze
to zrovnd wvatey atam in the bolsom Fild ;(a»ae Po Ble)e Examplas of e
irouzhs are é‘;*swn on plate 1, ia the sﬁﬁi&iﬁy off }iétaxan; 6130, ong of
grecial intorest extends norihwestward slzaz ths esst pide of Duvis Domes
The latter troush noy be lusbrweecial in vecharpe of proond uster in the

viednitr of the yroposed Feivresor Range casp gite.

A7



BYDROLAGY

Serarrenee of Orosnd Nater

For pervones of discussion the Meiregor Janpe area 1z divided into
two parta, we e;zaeazpwsiﬁg; mratl of the aresx underisin hy the bolson i‘i&l;
sod the olhor, Mriaer ssst, Inclading the outlyisg fa;a%.-ixi_ll& sl sxbpuding
{0 the nsin ssas of the Hveon Fountalng. The lelier eres Litludes the tores
battes east of Alveradoy Davie dow, and the vicinity of .Ei&tim;‘s THat wall
(264723302270}

In the westera sres, wnderlain by thisk sectisns of balson £111,
ground vater ocours senertliy under weicr-toble eonditlons. Traamient
artesian ewditionsg, noted in pusping tesis of several wells in lhs fnesgo
Rolaon, are abttrivuted o clny lerseg of lfi:::i. tod extent in the sauifer. In
the Heliregor Range the water tabie in the f41l slopss generally zocthuwen?
st a rete of sbou: & feet per mile. Depthy to wtor in the ares renge Ly
aveul 270 fest below the lend murfsce at ivess Ty $o aboat 155 feol bulow
the land earfsce in woll 1.70.10 «13%. The differerces in saplh ¢o walsr sre
due mainly to the pennrdl castward rise of the brgin awrlace, at an sverege

gradiest of about § feel per wile.



. In tha sasiorn ares, sdjecent to the hueed Howlaing, groundewater

conditiong are not 80 well koowne However, om the begls of dote from several

wolle and infersuces drawn from the awl:a wde sirueture in the aves, the

following conditicns apsear %o exderte Jast of Davie Dose and Hation's Hot

¥ell {26 .J.B‘hld)&) sangnlideted rooks are bnown 0 mnderiis ithe b?:‘lsan £11k

ot do,the of}:.rﬁ 5 600 fost. Hoat water wolls in o

to doptho of m o 500 feet, ng csatrasted %a o5

x

'wel a grilied In ihe boleon £i11 fartiher m*‘t. Iy

P

tha

ig

arss whera cmgolddated pock lles al theze relatively

princiral souifers sre the limeatones anderlying ih

§its]

ihe syua have bees Lz*li,.z.&

af kUG o 150 fect fop

Inferred & m, in the

,

[ 4§ LG}# f’(&"‘ Ty the

i 4 'I?;,f waley Lablao

in the lisestiobe s pears to be nserdy level. In plats 2 it can Lo seen thatl,

in wollsz 25.3.1.220 znd 26.5.33.1202, the aititude of ihe waier tarle @iffers

by oaly I fest over & distanss of 12 miles. The nearly lovel weter taile

indie-ten gither ihat the gaveruous limzat-::nﬁa in thae ares are inch mure

perventis than the flll, or thz=t pot sudh water 49 movin  through the lisestons;

the latter reseibility would seen o €21l for the pravente of s tayrier of low

poraeakilily vetseen the limestong sad the peressble bolson £ill o the wests

Some evidence of hRigh perseablilily of the limestone equifer say be atvordsd by

the ratier abrupd drop in tho altilude of the walsr talle Irom the bolson 111

easivard into the liﬁfégm.mt in wL?.s e Te354235, 28, “.32.11&. and 23.

3334220, the altliudgs of the water tab m ere 3,7123 2,06L78 and 3,637 fect

rassectively, indicating s rethor steep downwverd slove sazivard lowesrd the

Bueeo Hounlainze On the bogls of wy ﬁbliﬁ?sexi data obtalned by the Ceclogizal

Survey in Texaz this sene mrt» of e«am«wm ebangs in water lovel asyears to

pravail for o northesouth distancey of 30 miles or more along Lhe woet face of

. ‘ ‘ 19



the Ruero Houstaing n both Hew Hexlcs and Texas. ‘i’w goparent vatels
m"&u sla;é from the bolson £111 45 tie lizrsidne srea {sdicstes, on the
maguoptdon thet no ivporseslble berrier iz preseni, that water in the bolgon
£31) s ddscherping intd s lizmeatons. The %rszm uilivy af the liowsions
doubtleon i3 due t9 golation by provnd water in an sres where the rocks
have been dlstarted and ,;a.ﬁ)::ﬁaz‘i Wy arching end doping, and phattered by
fauitinge. '1";9 ultizate dostination of watoy xamiu,,, through (e lisesions
ig not bmowm *m'h it 3w balleved ta.&, tho water is proabably clselsrgzed aouthe
ward ints the 7i1) agsdn, sod erentuslly inte the 2o Trande in Texss somn
gistunee to the saulb .2' the Melrpror Hanst AN

in the wgga‘t Gl az: the Eueco Mounlainsg wiere the lissrtons i watlere
basrdng and a'tz the cast edge of tbe baaia [Ipor woere eater lavely 4n te
balson 111, ere relxtively duep 4t ds infsyred thet & perched water table may
be preesent dn the £iil. This lnferesce o drawn frea the serurrensze of sach

-
R I

n s

& eondition in the shalior wall {25:3433.120) nesr Hationts Hot well {2448
120ad. Although 5L Feso test hole T-8 (25.8.32.111) aad Estions Fob lell
have wrisy levels aboot BSD feut ylow land surfoce, ths depth o waber 4o
the aheliow well i only 1562 feet belse land 30070e. "he botta of the
ahglloy well i¢ 300 foeh below land surdsce, or aboul 150 feed atove the
spoarent reglonal waier $sble. The elostric log of £1 Faso tent hole 73
Jilenten that the perehed waler say have been enodunteresd in the test holoy
bul not detected sming to the hydrevlicerasbery sethad of deililup usede She
porehad waters &3 pusped froe woll 28.0334120, 12 of consid-rably hetier
gqualily than wveter {ron the deeper squifer, snd showld be teksn inte conaldaraw

tion as & possible produging ponte

a2
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Rocheree and Diselarve of lpound Yoter

Hater in the bolagon £i11 wae derived from several &streos. She
Jbolgopwfill aquifer in the Tularesa Sauin apseare £9 e eotineous with (hat
in the Hueco Nolwon. Oround wator in the Tulaross ‘asin not discharged by
eviporation mmd irenspiration within that besin, o by ﬁav@mﬁt inte livo-
- ptonss {1 lhe m&si, #wes guatuward inte the ¥aweo Dodsace I8 ls belicved that,
owing €0 the {ine grain of mwast of the béls-:mmrill pedicenta, the angunt of
ground uster moving frea the Teluroes Zasin 1o the iussa saison is not zrest.
Frecipliation in sost of the odiecent mowdasng and azbeaguent runsle, ielid
apcrecishle gusntitiez af‘ regharge 10 the :ff:z.te%:.k: folegan, particuiarly frw: ihe
Orgzan a4 Pranklin é{w;::mmé. In addition to the above sources of water, 1% ia
belisved that & significant part of the potatle water i Lhe Hedreror Ynose area
iz the remult of loesl rresisitation dreclly o the bolsss surfoces Althoush
the surficisl duces reedily sbhsorb and itrosssit the sotoer ciménmni, iy movew
seot 1o stopred or lapsded in mast pleces by perelatent beds of callehe bereath
'ﬁiw direg. lovever, whore the caliche hoa beon Uractursd by faulling, or whero
solution pires {Sayre and ldvinrston, 1248, 2. 3) have been develuiod, water
- ¢an pasg Phrouch the eslicke and avve dovnverd io 1i6 waber tublec. Bachar;e t2
ground vater ros locsl precipdtatlion is prosatly gresifest in ihe ricdnity
of the troushesna ed é@;:mssi-szm and the sasll sicks in the tesin surfsces it
48 0ot koown whelber presipiiation sod s-u’,:;ﬂequ' & yunorl in the Puses Nountuing
contricotes materlally to recharge o the bolsonefill squifer, bLecsusse it is
posgible that wast of the recherge weiter {rou thst syures way erter the limgotone
squifer direstly. :

Oreund weter in the bolson £I1) is dlscharped dizectly inte the flovde
Flale 5@?0&1'«'3 of the Mo Crande and, i is bellrved, inds the limestones alaug
the want adge of the Huses Nomtaing.
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The sachanien of rechorge to and discharge Jrom the limegtons
aquifar hes boen discussed stove. I appesrs that, in addition to recharge
.tma:; the 111, the ldmestons nguiler zay roceive souse yecharge irdw precisitos
tion in the E:u@a Moantsicge The relative anowmnis of recharge fros the bLolssn
£131 and frow preeipiifation in 4w Hueos Hountaing grg ol kadun, but 1t is
telioved 1bat the larse fan ¢nst of Duvis Doos =0y abaxtd and transmit

sppreciable giantities of water to the groundescter body In that ares.



Availability of Oround tater

in the Bueeo Dolson, wosh uater walls cow in sse rre oulaide the
Fort Mise rangesy votueen the Htate Line and Bl Pasgse lNearly all the
lepge-sapacity wells sre n arsas where relatively lsrge s=ounts of potuble
yoater sre sveilaile, Within the srea shuem on plats 1, the yleldy of only
thres welis nve ot “;'z;:a of tho vells are at Uxess Tavpy of theoe, Huscoe
Ceap well 2 is repovied 40 have lelded 100 pzailong por ndnule with 2 draw-
down of 11 feat; adiostin: & spucille eupseity of shout § rra por foot of
dresdovn. lHuges Dmp well 3 in revorted to bove had @ drawdown o7 35 Jest
viile punping 257 gallons per ».L:r:iz, indisaving & grevidic capmaily
.a',t-cz;xf. T gxm per 99t of drasdouns. The thipd well Lz the "ilvsrado well®
{29,7s15.322) wilies 4p eguipred w' ik & ovlinler pump and pusp jecke The well
hog boen pusned at as estimrved rete of sboet 15 ppue  out of the resalning

sulle in the are: are wiused siock wells or lestb h,.«lw, £nd a9 daia on yilelds
or sguifec hydravlic charasterisilcs ars aveilaile.

Yelin ylelding 130 gpu or =ore | rs:mmlf can be sunsirocted soat
snyubere in the Solrsgor Bange with the yrabsble sxeepliion of tha aren sast
and noptheast of ‘&lvizré{i&. In the latier ‘aro:-., A% eppeary thot meariy all
the bolsnn Fill is aia;f end ia, therefore, relstively iurerneables Hith
roapeet o poteble watery the practiesl role of juwping froa & well would
depend on the thickvesy of the sire of polable uater, the permeshility of the
pedinente, and ihe dsgree of dsoleidsn of the potacle wawer fros the saling
vater that underlies or iz adjacent o potalle water sluost evurbere in t.'ée

Tolarosaefiuacs basine
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CHBCAL QUALITT O CROUED WATEN

Ground waters in the Tulsrosn-livece sepresaton range fram potable waters,
‘conteining ouly esedl goontities of disgolved ninorals, to trines, The
lappest guprlies of ioisble wator ere glong the hases of the Urnan and Frenklin
Hounbning, where ssdlanig in both e Inlals srea ond the aguller are very
oprmentie and relativély lnscluble. "i‘i;r:ugh e the Haved Clsun, polsblie
saters are underdain by pal oo vaterse The zoans gontalning potable water zs.
thickest acer the Trentlin Ysuntains snd Lecomes idinser towerd the east ond
‘parthesst. In the laediaste viginity of Belvescr Range, the thicknesg of ibs
potabloe-utter sone anpomrs $0 ranpe Irvm lesz than 50 fecst €0 230 fesd, bat
the axsol thickngsy Ia difficull 4 ascortain, owing $o ihe lack of adegustae
dats coneeraing gualliy of weior in the sone imsediately elow the water
teblce
Chanlosl wanplyses of wgts;r from wells and tesd holsz 19 tie o ey

" Epage area sre ziven lm teble 6. Of the 15 §ifierent locatioos siwwm in the
- Lable, 7 were of saploratory test melis, in whish water sarplos were laken
frawe speeilfic yones fgolated {ros the hole above by rwang of & packer setlod
spaingt o wall of the holes The waler swxples werd oblalnsd Ly «dr-iilt
: yraping thriugh the pocker and guprorting drill stew; which oxtended to the
gurfaces Alr=lif pasping requives ihet the opparatue extend some distance
bgmeath the wolar level in srdey $o functiony and thersfore 4le shallowest
rart of the aguifer could not be gamolede Of the ? %est holesy, 3 were cased
to be umed 35 sheepration wells, mnd s@splas wore bailed {ron these. Sasples
fron the resaining 6 leesbliens listed in the tedle weve purjod from exieting

woilSe



Study of the eshamieal surlyses of ground water ohiaioed Ly drille

slen tost reveels thal, in the Suseoe Doleon woealward fros the viclnlly of

Hownany the dncreare in seliuity of grouvad water o asinly 2ue 40 an increazs
- of ghlorlde, sodiun, snd potsssion. ke céscentrationg of west othsr chemdcal

eopstituents rensin k&t 6 yelatively Jdow levels Eastwerd fros the vieiathy of
Howann ohlovide and sﬁlt&;&e esccentrabicar in the ahallager payts of the apad fer
ars more noarly estal end ineremsen dn salinily represesi ineresses in
both gnifeie and ¢loride. Acslysos of drllilesiesx san los IPom mell 00eTatls
122 ghow thet the wo tyrea of ualer interfingor fn the conter of the hole
o35 Housvery a:"zalmze of pamplen frow tne decier airsta iz the esstem nard
28 the bolsun are slailar io wvelstive goscsutrating of sunslituenis o the
wmiyres of wat leg fvou Yo wesiern part of the Lolsome

' Fotahle weisy sz uved In this =srormndum 3z defined &g water oone

conduate

e
o

talning 1,700 ppa or less of dissolved solldy oy bavinz 2 erecis
zuce of LD misrecion or less b 25°C, sod wsually conielning no sore than

‘ 252 mpm esox of e:loride sad sulfete. The Folimding tavle gives the esticuied
thigknesas of 1he poltablawmaler 2006 In pevoral wells end lesh Loles sham oo
rlete le The eatisntes aye based not ondy on the cheuical snglyses of water
Biuplos, water Jevels in the wvalls, snd depths of welig, aﬁ.x;w;x an ¢lunirie
loga of the test !:z:»l.éa, wiieh aye not (nelxded in this macorandume I ghould
be poted thet the (hickusgsss glova do naﬁ reprenant yatoprebesring aam:ri&l

only, bek the entire ssturated pestiong,



‘-7 ;
Tabie lee-latizated thloinean of
potuble-rater gong in
vaila &nd iert holes in
vielunity of selregor kange.
Vell [ Known thickness [Probable maximum
number (feet) thickness (feet)

?:j - i‘n 3}1' 111 . B ?a

2845430130 g . 4 A%
3{3.7 13? o LE - M}
260?'3‘;02‘}3 34_, i o

2543032111 , gl 1

264733120 1370 -

1482410101 L9 135
150600222 3 K.

lvi"ﬂv?&.}B} 2&1

]

& Ferched woiar
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site are avidisble. Uowevery if the lisesbone.peseives enig-
ne

Although uater of falr quality vay be found {n sz walls telow

the zones stown dn tshle 1, the nine:siisation of the ground wnley waually

’ incresses yapidly with depths Jsts shom $n the table $2rly thet 2 well

drillad at the wite of the South Holrepsr fampe canp slte will remetrate &

potable-waier song aboul 50 Cect or less in thickness,
Bz pecorded data reganding the limestane ajnlfer pish of ihe > B
- e Lha

bilaan TI11, os sesus prodeble, t.e water ia tho lizestons should he alvller
to thst Ia the £311 - salineg in wost slecede  If ihire i3 potsble wetor

enywhere in the lisesiong aguiler; tbe gource is saed provatly raczarge fpon

preeipitation and ruself ia {he Yuceo Hountelns. Iny pelekle puler proseat

in the linsstone aguifer protebly floate Lpon saline wale s aud the larcest
guantifles of poialls water ave rrobably stoped ness the largest souwrces of

TeohariEy e the lorgest canyong.
] £



RELPT WA K EOY e sl A AR TR e
DEERLIRERT OF EOHDSEATE R BUFILTES

Regnireaan

Aoounding 4o the {orps of fnglaserg, the Jouth Yelregor Sange peap
will Jovge sbout 1,200 persons. Texporary velor-storsgs feallities sl
Yo fnstalled ob ths essp for wse during the first rhuss of comsteustisn,
Rewavor, the carp wlitiszisly wiil have a perspoond elsvated storags task
of L5, X0-zallon oapacity.

The Cores of Enginetrs hag slalsd that Lhe deslired apount of potabls
water for drinkding, oocking, sanlisary purcoses, wnd siyr conditisning is 70
gal.one par doy per cspdia, o ghoub 73,000 gallove per dgy for 1,700 pevsunse
Yhg smwunt of polable water a-allable o e sxep ghould le uab loss than
15,500 goda The degired aszpumt of potable waler, 70,000 gallons ;s dayy
eodld be woplied by @ will yieliisng 146 aslioas wer rdnuls for 9 hours or
73 gallons per sdnute for 15 hours. e

In adsition to water required for dﬂerm’t:@ arTosess 80ue waler will
te rendred (op ardlosyy lire wmroteation, end fur sa.ely shaers sod olher
profection fn eomwotisn with ihe operation of tﬁm rangse Selely atiowwrs
ad otber renge spersticss ave cwnsidered to be standy needs and proadls
@Il ot require such walsy oo the evere . Hator requiresedts for fire
trainctiom sre sisted 4o be the conbiuved Cisy frou 17 hoses, etoh 2” iselos
inm disapter, &t & sdindsem jressere of 50 pad, for LS secondse It is saguend
hevein el the presrure of 50 pel 5 a% the hydrants Aecsrdings 42 & punpe
soipany sansal, 100 feet of sutoreiined i“‘,m hame, with & bydeant pressure
of §0 pely will discbarge 118 pom rougd & Jelnedh nozsle, 140 gon thoough »
d=~dach nopale, snd abuut 3-';:'3. 208 trough & -3/ 3winnh nonsles If 3% is

ssmuned that I-Lnch nozsles ave vaed, 12 hoses of the given slze will
20



digcharge ahout 1,575 gellong in LS seconds. This is & eszll fractisn of
ne provoged §5,000«pgullon storagy faeility, end ean Lo Sruvn Trom the
poladble-vater greten vithout sericusly dejlating he gup lye
if potable water mant be hauled o the eenp slie, saline walsy asy
be used for Iivelighting end salely shovars.

Ezlsting Surullen

R

Thare are 'm gxisting water suppdiss ol sullwble gueiliy in the
Folregor vansee Lhs vearest troopesuy;ly well iz at lueso lamp, abont
12 miley diztant by vouds The neezrest municipal ssurce of oisbie
water 4o 2l Kl Pagy, ;:.éz;:e‘ than 25 niley distant by road, The nssrest rrie
%s,‘t.azy auned source of rotslle waler 13 &t Newsas, sboul 12 miles distant

By road.



Exploratory Drilling in the fresa

On the basiz of data glven in preceding sectlony, the foliowing
ground-water conditionz are belleved to exist in the fdedrecor Renge aves.
- A% the west eide éi‘ the ares, in the vicinit;} af Huect Cawp and Newsas, the
potable-water vone 13 relstively thick, £0 to 100 foetl, and susilies of
53 to 179 gon per well may be obtained. In the southern snd ventral maris
of Helregor Range, in the vieinity of the ,s::m Heuregor Sange caxp sile,
west of Davis Dome, relstively larye smountg of kighly minerslized watsy
can be obiained from wells, btul the potsble-water zone is thin or abeent.
In the eestern rart of Melrs éc:z'- Rasge, betwsen davis Duve and the wain pert
of the Hueco Hountaing, post of the ground water may be in 2 liseastone
sgquifer. T%The gurlily of water in the limestone ig unknown. In this latier
srea and at the ecast sdge of the srenm, deseribed previousiy it is possible
that adsqguate supplies of potable water might be developed in & perched
zono, sbove the reglopal water tables Tb test these emcelusionsy the

following progran of explovstary drilling is proposed.
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Froponod tes & hole loe{»t;i(:-ua sre shown ou plate 1, end ars
racbered T-1 torough T«5, in the sugiested oxder of drilling. Uowever,
tegt holeg T3 sad T-k ahonld Ve congidored as siternate locuidmsz, o
lagstion or the sther to e chosen 58 & resalt of the Lindings ot localiom
Te2s Tozi hole Gl i iztended 1o éamﬂg uﬁether n perebed-wsior sons
ia pxevent and 1o deterzing %;mz thiciness of the potabla-witer sone, if
any, in the rezional satursted pections Test holes §-2, T-3; and b ure
intended to doinrmize wather & yerchad-¥ater z0nn 38 presondt giove the
1imcatnne squifer, sod to detersice the ’E%}&E;i.i'ﬁy snd guellity of sater avalle
able froe the limsstone eyuiler. Tsat wis x-‘a ig intepded t5 detersine
wiethar the reletively %;‘ick potabla~wzter pone al Pewren oxtends norile
wards 7ozt hule logstiony :1‘-2& and T-3& ara given as altermete localioss,

- ghonld loeationg of firing polints on the new range {eoilitles faneril @
rospible prodeotion wall ab the lscstiong of T2 and Tole

a9t holes ghoall be crill.d by the entla-iool methed. The uos of
& cable=tool deilling »ig will rerslt the obtaining of water somples gulokly
and ¢ssily ab spesific ir;iexmls, the deturminaiion of the exact depih at
wiich weter $» sresuntered (ihiz is especlslly Lsporiont in the deteetisn of
& perched weber body), asd drilling in porous ls.smtam,. i sneanatered.

The digveler of ths test holex shauld bo gigcnste Lo eeadmodnie
eaping of & gize that will poradl e coupletion of & test iwle 52 8 'Toe
Suotion wall; i sush eapletion lo dezliveds IV 88 suggosted that provision
be made for ab lesst @ plves of cuning, besavse in drilling by Gw ocsblew
$95] method 4% frm;wﬂy bopnones Lopossible o Jrive cashug, and 10 is then
neceunary vithor 2 roduce ihe slue of the bole or L0 ufe su QAAOT-DeL@Ys
Caging will be peceasary Lecsuse, in 1the uss of the cable-isel sethod, the

walls of the tole suxt Ge gupporied.
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The foliosing destbs of test boles are sugzestads F-1 and 1.5,

530 foely Te2 and T3, 400 foaty and Tel, 930 feate It 48 belioved that,

8% Lo locatiag of T-l snd T-5, 8 morsal seetion of bolson £111 will te

- gneountared, znd that the staled degzﬁhzz will per=it testing the thickness of

aay potsbleeuwnter zone that nay be prescnte M. Lis loentiong ol Teds Tel,
and ;f'—lis; the steted depthe will perslt the testlng of ayy possilie perchede
wvater vme a:&d.‘x"&:;: sdggoste peclion of the conmalidated rocks. It is ms’t;imw
thnt conaslidsied pocke snderlie the FiL1 &t derths of avout 30 foot at T-2
and T3y ad 8% sbowl 553 feet at '1‘~34..

It 45 sag esied that 10edneh blsnk ¢sping be tun (2 Lhe top of

cansoiidubed roek a7 19 the water tadllee 1 the hole lo started with =inch

enging e bole Inlo econialidated rook ur the ssturated seciion of 113

ehivald be of 4 gige adequaia 4o sconmendate J=luen o soene It i sugigziodl
hat the S=inch scroen va gusperded frow J-imeh casling exteading 49 tw lsod
surfsoe, to nerxit easy handling whon ramning screen behind il bite
in srder €5 doteraive theg loeation of the interinmce hetwsan saline
and petetie waler, 1% is sag-estad Bog, after ¢ ¢ waler telle bas ben
roxched, weber sseples bo bailed from the et bole after esch 10 feet is
drillede The mln-tjﬁﬁ}.}r gxall asarling ialervai will soreit the imcsdiate

dotestion of aalios walers vhen they sre encomwmiernd end g  laoping for

slupgleg part of he well I necasssyy.

Sreeial essslderstion miould be pives in the rropvsed drilling pro-
gras to provids for plugoing beck the hole 10 salive wetler ig sncountered,
and the stopsdng of Sefiling: 1) 4 igness roek is gocountered; @) 40
highly saline water i eneountered; and 3) i€ on the besly of drill éuwm..;
and belliing of ihe test bole, it i belisved that mafficient perseeble material

hue baen peuetrated to yield the desired quantity ol weter, Althougn 4% de
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wnt probable, $4 49 poessible that Ipneouww rook will be accouniercd. m
. igneous rock iav exposed in the aren, snd & driller re.oarted thet lgnadus
ook wap esevordered i 550 feoh in well 25.3.23.3h0. If highly selins weler
ig snoounteved, the fest hole shwuid be plupeed beck to gbost 12 feet shovwe
tha depth st vmiéh aseh watey wag Lirst socecustered, for it is very unlikely
{hed soteble-unier sende will Yo envountered bensath the és;lli::a-mtex&-:%arin,-zg
e &Y
The following data should YW obtalned Iroa geeh tost holat
(1) Irillerts log and drilling-tise logs soowing the doyily,
L‘Ezickrs%:aa, aaiaﬁ’, and olaracler of esth straton reco-
trated, and t@o tine roquired to poretraote eseh siratus.
Indivigeal intervals log ed shouls not exceed 5 fect in
taicknssa.
(2) Driliesutiine ssaples fron intarvals of § fect, or less 4¢
boda of lesser tulekness ean be detecteds I goisalie-
dated reck i eroumumtered, ¢reh siratos ghonld de asarlad,
irregreciive of thigkness, Lul at imlervynls not 10 orcsed
5 font. 7he sasyles should e isben fros e beller ar-:ﬁ
stould be oonposites of the eutire isterval, but net of
& pingle polnt within 1he sz:plicg venes S8 los shocld
e packed sod labeled with the test~hole nusber acd the

dapth ranze »f the eobe re vesested ny the sas;la.
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(3) ' riliarts yecord of cssing &ud serevn ;lsced in the
test b »
(L) meilerts record of duovelopment rrocedurie
(£} m»il‘;.w*a rosord of seagurgeunts aésﬁmmﬁ whiie tast
Cpraping e hkoles
The drillsr¥s log sbhauld esninin o record ofy
{1} the derth =t which water waz "irﬁf eroountered,
(2) the de;th to whieh the vater ross xe’*z&y: first encounternd, sod
{3} any sobsegrent changes In dopth b vater dorug dedlling.
Ween the woll has been ecorpletsd, s when It 1o valigesd that gnough
permesble malerisl hee 'g;csn renetrated to iedd ko desired guaniity of
wnior, the sevean should he ron to the _oitum of the hola, The goreansd
zanes should then be developed & sudseuestlly to ,.t Faroede  Deveiopesnt
suould emalist o
{1} surping with & surse Biock and svbasgueatly balling out the
mtarisle passed Lirough ihe soreen, wmarziug to be sonbinued
until the soount of materisl resvved 7y (i teiler sessurelly
dbsinishes;
(2} treatuent with develovsent chenienle of the sidium herwvetsyhoschute
type in the ease of wells seredned in bolson £111, the chexdeals
to ke mixed thoroughly in the well and elimmd to reasin fov 8
period of shout ¥ houry, during shich the fesd puep can be
‘ installiedy
{3) sorgiag and poxpdng with the test pump for a vexlod of about 8
hours, or watil the gand exmudent of 46 pusred water declines

to & setisfactory amouate
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After develernent ls canpleted, tbhe waler level in the well smﬁé '
be aliswed Lo resaver for abl losst 3 hows before ibe test pus ping parisd
boginge Teal puopdag shonld eonplet of st lesst 17 bours ¢f puwping ab
verious TALES - for exmavie, & 3-stop pusping test consisting of throe
L-tiowr stecs st vates of 5 100, snd 150 gome 4 srediminery detersination
of the saxlem yileld of the well should be mede during the f2drd peried
of develaprande 18 the antioirmisd medmum rleld of he well should be lass
thea 150 gs, the rate of pusping during esch wiep stonld be smalier. If
wpon copletion of developmont the well ylelds 50 pruw or less, %he ipsted
tone may be deesed am Inedesguale soures, ia whlch cgas the well shoxld be
degpenedy or tho rig moved €0 the Dt locations. Yhe test posning peried
shravdd bo fe::;} weed by &% leazd B hours of water-lovel moazsresents to
Geterning the rate of wecdverys The test puse used nhooid Le ane that can
faey 150 g from & dapik of 790 Feet, in ovder to tent ‘mz,% ia an avss

whare the depth €2 vater 1 preat and desedosns larzo.



AT N 4

The South MoUregor fange cwy 2ite is on the cest sids of the
Twlsrosteitivoey deprexsion, & ":,-alamz or strurtural froagh filled with slav,
's:-::ﬂ, and grovele Host of the boleson TILL S of Tertlary a;® end Las baun
giightly doforned by $31ting snd fandlting., In the ecatern port of the
Eelrepor Pangn sres the Huecs Hovoteine rise sbove Lbe bolson Tlovwry ther
contain rocky of Femngrlvenisn, Pernien, and ‘:&Mm(?} #g;a. Stractural
fostures of the zounlaine inciude syobing ead wizoy doalng of the c'ﬁsﬁmli«-
dated povks, end {aulting of pinor propertions. Zajer favliing hew ocourred
slang the o ipes of and ia the boizon lesr the Dosco Hoanteingse Ltruchtural
eonditisng In tha Melrapor Bange eres bave croduced &b least twos Yypos of
groundw-whter 20ourTenst, and hive sieg Lnfluence an the recharge 49 pround

. witer stored in iia-a BECL« :

In e rala part ;?.f the holsan, tf*e Fill ranges {u Enoin tgz.eimm
from shout 1,000 49 sove thana b, e fﬁét. The AL exmtaine ground weter
soder sssotinily waior-table conditiyngs Hhe water tsble slojes genevally
somatbeard st & rate of shaut 4 Jeet por ailas loge of test hélrar«: in the arsa
iodicate that hO pervent or zorve of the £i11 s saud, or heds eosposed rrineliaslly
ef gends The soount of | saud indicnies thad propsrly constructed walls in the
£330 ghould produce 100 IR &y mré.. In the vieinity ol ‘t.lf_# Feldrepsy Jange
Gamp gite only & reistively 1iin gmne &% the top of the sstorated 131 is
telieved to émﬁzdn patabile zater. Water in the bolsen 111 receives rechurce
From yainfall bath in the sounialns snd looally on the Lolsow surfacs. walep
in the £11) digciherses into the Hio Grasde, bul appareuily & part firet

dlonharges fots the adiscent Llssstong aguifer on (hy eants

& A %



" Aluag the wwet Ywee of the Eueco amnﬁ;ams, the balson £311 appears
to be 100 to 600 fouk Wsioke Linestoma undorlying the £11X asveers $o
kave Looone chvernsts &o & result of civenlation of ground watery thvough
rosks distorted by feauliing and arenisg. The water tebis is dn the lispw
atone gowifer asd fo lower in sltftude than the water table in tie odjecent
boloen £11 %0 the wesl. The mater tatls in e lissstone 4o pearly level,
sloviny puotly sonUwerd. Jalovmation o4 ihe guantily or guelily of rrowesd
water Teom the lissatone sgulifer I8 matzer.

& gatursted sore perched shave ibe reglousl goneg of smm*&tian oy
exizt in the srea along the esasl sdip of tha balson Lill 2ad the "aei‘mt‘ edie
of the linestone agulfere Ob the Beeisz «f &o sualyels of water from one
well, the water in ihe perched wome S believed of pood eismicsd quality.

In order 5 deselop & surply of poleble ground veter for the Jsudh
feipagar Tarpe Tompy the proposed decatlions shown on plabe 1 Luve heon
salooted to lost soteble~wster asciiony in the bolsoun [il1 é.?; the spr- sile,
in & powsitle perched-water gong and in e limestons aguifer sast of 4the
exnr adte, and io the Wewess sres. Tass [roa the test hodes can provide e
baeig not snly for esustractiing wells (o srovide the Lvediste roguiresents
af the canp bubt alss for the oashtristion of any mecossary piyelins, sod for

welle to pyuvide for possible fotare incrsans of reguirezenig.

3



HEFFERENCES

Folletty O iq 155k, Beeorde of weierelovel weasureuents in 23 Pave

Coanby, Sesnst Texss Flatle loard Hawz‘ Enginenrs Fulle SH17.

fings Pe 5oy Klngy fe Eoy and Enlohity Je ey 3.:;25, Cadlogy of Fueco
Bountaios, ¥1 Paso snd Pudspeths Counliesy Texsar Ve Je Jeale Buzvey

$1) znd Gas Inve Frelin. Yap 35.

Sayre, £e He, snd ldvingstos, Fean, 37 48, Groundew.be- wesvurges of

W Bl Faso areq, Texsas Ue 8. Ussl. Survey sate -iupnly Faper (15

Scalapino, Ba Ay 2947, Srousdemeiler resocroes of the L. fess ares,
(Prozrezs Foport nse 6, with & ssotin on gusiits of water by Burde

Irelas)t Tosss Stete seard rster Ingipeers.

Ruithy Be Feg 1795, (rouwsdesnter regouress of the Il iasd sren, Texss

(Frogresn Jeport moe 7)1 TVexss 3tete ioard hater fugineers Sulle 580

35

LEEEE



g
=,

Table 2.--Records of

weal

Otero County, New Mexico, and E1 Pasoc County, Texas

and test holes in the vicinity of McGregor Range,

Leeaticon Baks 2pth |Diameter Altitude of
B Owner Driller drilied|of well| of well and surface
i i i, (feet) |(inches) | (fest) 1/

23.5.35.100°
24,7 .34 .14k
24.8.1.233

24.8.32. 344
25.6.4%.110

25.6.20.334
25.5.20.334a

25.6.34.111

U. 8. Goverament

10 .

State of New Mexico

U. S. Government

Ote

ro County, N.

Mex.

B. and W. Drilling Co.

do.

B. and W. Drilling

Layne-Texas Co.

do.

B. and W. Drilling

o~

1953

4,080.7

L,070.5




Table 2.--Reccrds of wallis and test zoles in

: in the vicinity of McGregor Range,
tero Counvy, N. iex., and Bl Pass County, Tex. - Contnued
- - Water level Metn.d [Use of
10027510Nn S = = I - S-S Y- I SN D.svr
b Belcw lend Le ¢ ¢f 1ift pwater Damarus
- 1 - - ~
) gurface (feet)2/ | mezsurement Y 5,
Ctere County, New Mexien - Continued
22.6.35.100 227.5 ¥ar.29, 955[ ot T E)X Pasc wect nole T-22. Anzlyses of two 4drill
i ctem vests given in table 0. See samrle log.
2k . 7.34 140 322.7 : July 14,1053 ¥ oI N El Pasc test hecle T-30. Analysis of one drill stem
’ | test wiven in table ©. Gee saxple lcog.
24 .£.1.2%33 555R : .- C,VW il Ynown as both Mott wail and es Scuth well. i
124 .8.32. 344 Y . - N N | 21 Peso test hole T-%1. No water encountered i ‘/~
% / i

?

t about G0V ft. See sample log.

s
a
7-23. - Analysis ¢f cne drill stem:
ble 5. See sample log.

25.5.2C.354 300R . o 1643 - n,G TS Anesc Camp well 2. . Casing: 10-inch olank o 333 £t;
: , . , : -

inet nerfirated from 333.to 355 £t k-ineh: ver-
farated Trom Y55 to 435 £t. Reported drawdcwn in
145 11 7. while pumping 100 gom. Gravel-walled
; well. B
25.5.2C.3%5%a 203.02 Mar. 10, 1054 T,G e ! Tuenc Camp well F. Casing: steel 10-iach Llan: c
' 225 £u.,12-idzsr blank from 320 to 40 St 12-inpch
Lrmeo ao. . shutter screen from H0O1 to 44D feet.

Reparsed dravdowm in 1944 35 reex nin;
.. Gravel-wallied well. Pump seu et 40C £t.

sy
[y
~—y

25.6.34.111 . 270.C Apr. 17, 1953 i

test ncle T-%0. Analyses of six drill stenm
: n table o. See sample log.
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Terhle 2.--Records of wells and test hcles in the vicinity of McGregor Rang
& 2
Oterc County, . Mex., and E1 Paso Ciuuzsy, Tex. - Contilinued

. ~ . Dayptn [Diamster Altitude of
Locaticn . Date LI T - DA
number Cwner Driller arilieg |t welil|l ci well land surface
um ritee . N
(feet) {(inchas) (reet) Y

Qtero County, N. Mex. - Ccatinued

N 25.7.15.122 | State of Mow Mexice - - Ll

(es]
3
e
'_J
=
18

25.7.20. 444 - - ald - . h, 0988

25.7.24.415 State of New Mexico - | o hoh ';-_' o .. Lk,115E

- '25.8.1.220 o | | - | oa |75 - k, 150E
$25.3.23.310 . do. Al Parker | - | 1,000 | '.8syf :V“A,QOSE»
25.8.23.540 ds. . . | S| qoo |- - 4, 220E
= §.352.200 do. - cie | 85 | f',-f!  if:A,;ecE4_-7

g
25.8.34.510 - B. and W. Drilling Co. | 1953 | 100-| - - |  "4,1958

1~ 25.9.30.340 State of Hew Mexicc | - - 210+ 12,5 4, kO5E
/ . . .
-~ -~ - - - —
28.5.23.113 - - - - - 3,970.5

2£.5.3%.130 | Southern Pacific Lines - , 11962 | 332 BT
- 25.5.34.1%08 | do. ; - | 1517 |, hsoo 18 5,998.2

_25.7.22.122 | C. J. Mapel - 153 450 - L,0728




wells and test hol

Table 2.--Rezords of o
Mex., and

in the

es 1
£Z1 Paso County,

‘vicinity of McGregor Range,

26.7.22.122

283.4

| LT, 1954 | |
325.59

June 23,1937 I

Oterc County, N. Tex. - Continued
water level Method Uce of
cecetion Below Iand Date of of 1ift |water Remarks
numbor surface (Teet)2/| measurement 3/ 3/
Otere Cocunty, Hew Mexico - Continued .
25.7.168.122 7255 .45 July o, 1953 c,G TS "Alvarode well." Drilled tc 900 cet (7). Y
354.7G Mar. 27,195k Bstimated yield: 15 grm. '

25.7.20. .54 - - i i Zrpest fio. 1. Ernest $il test. Repcried to have
entered Pennsylvenian ruck at 2,130 feet.

25.7.24.41G - : - N M Unused stocz well.

25.3.1.22¢ 06.70 , Jan.1l2,1955 c,Ir I Urused stock well Borrego tank well

o P R J . > ' .

25.8.23.310 - - N )if 0il test. Drilier reports well entered Pennsyl-
vanian rock at 430 feet. Very pcrcus l-mesu¢hv=
av w10 tfeet. ' :

25.3.235.740 - - R ¥ Cil test. Drlller reports isneous rockh encoun-
tered at O3C feet ' : :

25.3.32.220 - - N it "Pit’ tank well. Found in January 1955 Yo ve'

v .

ilied to LO1 feet velow land surface. '

25.8.3%.410 - - N H El Paso test ncle T-38.  Hole abandcned ab less
tran 10U feet cowing to loss of circulaticn,
and caving. . ‘ o o

25.9.30.540 - - N R Well appears to be an old cil test. Double cas-

-~ Py

ing at ;and surface in pit which may be cld
drilling "cellar". Hole d&ry and caved at 210
feet, Jasuary 12 So.

26.5.23.113 - - C,W 3 :

26.6.34.130 . - - C,G RR Well 141 in Water Supply Paver 919.

26.5.34.130a 283.27 -, . TLly 11,*938 C,G RR Wzll 140 in Water Supply Paper 919. See log.

Well 152 in Water Supply Paper.919.
and domestic well.




‘ Taole 2 --Records of wells and test hiles in the vicinity of McCGregor Range,
: Otero Countv, H. Mex., and E1 Pasc County, Tex. - Continued

Location R . Date Depth |Diameter ltitugde of
mumber E Owner Drilier arilied of well| of yell -land uurfage

) A » (feet) |(inches) (feet) L/

. Ot;rc County, WN. Mex. - Continued |

) -26732122 State of Hew Mexico B. and W. Drilling Co. 1953 435 5 4,061.2
T ~26.7.35.2%0 “do. - | - old | koo 5 "h,orm ‘

L 26.8.8.135 | . .&. - . - ocd | sso | 8  ' %,102E
;26.8,52.3_11, - N’ | 'B. and W. Drilling Co. | 1953 & _  h4,094.6
'~ 25.8.33.120 | Navar Bros. .. . oaa | 00| - 14,0953
Lo ~ 25.8.33.120a| do. - - 01d - - ] k09503

| | El Pasc County, Texas | | - |

1.1.6.34%0 | Havar Bros. . Payne and Beliard 1956 S1k+ 8 14,1758
1.1.6.4%0 . _ 1952 | soor| 6 ¢ k,190E
1.75.18.130 - - - - . 4,975 .b
1.79.156.340 - - - - - 4,043.3
1.80.1.111 U. S. Government B. and W. Drillin. Co. 1953 21| - | | 5,994 .7




2%

. ‘ ' 1
. . . Cer

. Tavle 2.--Records cf wells and test holes in the vicinity of McGreger Range, o ‘ .
) “Otero County, N. Mex., and El Paso County, Tex. - Continued ’
Aater level Metlvd Use of .
Location Below land Date of i 1itt jwacer Romarzs
3 / . 2z f =/
number surface (feet)2/| measurement 3/ 3
OterJ Cuunty, N2w HMexic: - Continued ' _ =
25.7.32.122 347.92 Jan. 5, 1954 N o El Paso te t hole T-6.° Drilled to 1,200 feet.
Casin.: Z-inch to 435 feet, perforated from
425 to Lf; fent. A;al‘ses of four drill stem
tests given in table 6. Well ccmvleted for use
) as cbservaticn well. DSee sample lcg. '
26.7.35.230 353.70 July 19, 1938 it It "Jeint well.” Unuced stock well. Well 153 in
J
, Water Su.icly Paper 212. ' :
256.8.8.13% - - v N H "ot well”™. ‘Unused stock well. .
25.5.32.111 LYT.3 June ‘21, 1553 ¥ 0 W EL Paso test hole T-8. Analyses of twc drill stem
, ' S ‘ teots given in table 6. See. sample log.
26.3.%3.120 . 162.0 Arr. 9, 1954 C,W . S Well 154 in Jaber Supply Paper 919.
25.8.%23.120a 452,90 Jdy 19, 1938 <) it ‘Naticn's Zot Well.'" Well 15% in Water Supoly
’ Paner 916. Water from this well is repcried.
te be not and highly minereliized.
E1l Fasc Count Tevas
Y s . : .
1.1.6.340 - - - - Well vieived while drilling in rrogresc.  Projected
: deptn 60T feet. See partial Log[ :
1.2.5.430 50C+ _ 1652 N H. Yell found iu January 1956 to be flll-
1.73.18.130 %65.95 Apr. 14,1954 N ¥ "liew jcint well”. Unused stick well.
1.79.15.340 %Z37.54 »r. 1h, 1954 N M ‘Camel well.” Unused stock well. ,
1.80.1.111 27C.0 Mar. 21, 1953 N ' N Bl Paso test hole T-4. Analyses of two drill stem
; 2 y
tests given in table &6 .




~

vieinity . L MceGresor Range,
sy, Tex. - Continued

" Tahle 2.--Records of wells ard test holes in 5.

c
Oterc County, . Mex., and EL Pasu C.

A

s

Locaticon
numoer

) Deptnh {Dienmet
Owner ] . of well o
‘ (£e2t) |(inches

I
N
r A
’_l
}._J
©
=

Altitude of ~

land. surface

(fect) 1/

El Paso Ccunity, Tex. - Continued
- B. and W. illing Co. 1953 520 )
U. S. Government ; - Cld - -

do. | B. and W. Drilling Co.




9y -

"2/ R - reported, otherwise measured.

n

G - Cascline

N - None
RR - Railrcad

C - Cylinder pump -~

Table 2.--Reccrds of wells and tegt ho_ es in the vicinity cf McGreger Rangu
.
Otero County, K. Mex., and E1l Paso County, Tex. - Continued
: Vater level [Methcd  |Use of
Locacicn Below land Date cof of 1ift |weter Remarks
. muagiber surfece (feet)g/ measurement 3/ 3/ .
El Paso County, Texas -~ Continued .
1.80.4.222 334.0 1955 I R El Pasc test nule T-3. Drilled to 825 fees.
' Cacging: 3-inch to 520 feet, perforated from 500
. t> 53 feet. Analyses of five drill stem tests
given in table €. Well completed for use as
Jbservation well. '
1.80.23. b4k 266.22 July 65,1937 N il "licEiroy Cow Casnp well.” Drilled as oil test.
268.9 Jen. 6,195k Urused stock well. Well 138 in Water Surply
' Paner 9iG. . _ v
1.80.2L4.333 266.81 Jan. 6,195k it N El Paso test aole T-lla. Drilled tc 1,005-feet.
U Casing: 3-inch to 45C feet, perforated from -
430 to 450 feet. Analyses of:four drill stem -
. tests given in tavle 6« Well completed for use
: as observaticn well. ... T
1/ E --estimated Sroum topogravhic maps, 3/ Abbreviations: S P
ctherwise by instrumentael leveling.

B - Stock L

- Turbine pump
TS -

Troop supply’
W - Win‘m1l+



S © Table 3.--Sample logs of wells and test holes in vicinity of:
McCGregor Range, Otero County, New Mexico '

25;6.55.100 U. S. Govermment
(Bl Paso Test Hele 22, 1953)

et homem e

Sand and caliche SR - f». 10 10
Mcdium-graihéd,'red sgnd | o ,: - 10 20
Fine to‘coa;se-gruincd red sand B A 10 . 350
Fine to medium-grained red send 10 Lo
Fine-grained, red sand, and same caliche . 20 60

' . Very fine-grained, red sand, and ccme caliche 10 70
Sand and gravel A | 10 80
Clay and gome sand - ' , 10 90
Clay and gravel ' o 10 100

| Sand and gravel _ R : - ho 140
Fine-grained sand, and clay 10 150
Fine-grained sand g  2 .10 160
Fine-grained éand, a:d graval o , 20 , 180
Fine to 6§arse—gr&ined sand ‘ L 13 v 193
Fine-grained sand, and clay o o 16 209
Fine to coarse-grained gand 38 24T
(sample missiné) A : 3 250
Fine-grained sand ' o | N 10 260
,‘Fine-grained sand, and clay ‘ . 10 270

A7



Table 3.--Sample logs of wells and test holes in vicinity of
McGregor Range, Otero County, N. Mex. - Continued

23%.5.55.100 U. S. Government -
‘TET Paso @est H.le 22, 1953)

—Continued
Material ‘ .}_l'i?;gzgjss (?igzy
Fine-grained sand, and clay and gravel : j o _ v.19 209
fedium-groined sand | . o - 'j' ' T 296
Fine to medium~grained ﬁund, and claj . _ b 300
Fine to medium-.ral.ed sand; clay a.d gravel .20 520
Fine %o medium-prained sand ) 345
‘Sand and gravel o o o3k %50
Sand, gravel and clay ‘ o 10 90
Fine-grained sard and graval | o 5 595
Very fine to fine-grii.ed sand ‘ _ 19 Lk
Sand, gravel, and clay , ' O hoo
Fine to medirum-grained sand 15 35
Fine to coarse-grained sand 19 4so
Fine to medium-;roined sand . ' 18 468
Clay and fine-érained zand I B 12 430
_Fine;graincd sand, and sune gravel | 10 490
~Fine-grained sand, same gravel and clay: . 11 501
Fine-grained sand, and clay ' o 9 510
Sandy clay | ..lO 520
'Clay A 10 5450
Clay and some gravel : ‘ & 533



¢

Table 3.--Sample logs <f wells and test holes in vicinity of
" McGregior Range,  Oterc Ccunty, N. Mex. - Contianued

2%.5.35.100 U. S. Gevernment

49

(E1 Paso Test B.le 22, 195%) -
-Cuntinue@ ' g

Material T?;222§95 ‘D;EZE);
Sand, scme gravel and clay | 2 540
Clay and same sand 20 “ 560
Fine vo med;l.xm-graine;i sand 12 572
Medium-grained sand, and clay 8 580
Clay p) 585
Medium-groined sand, and sume clay 15 600
Fine {¢ ciarse-_rained sand - 10 510
Sand and clay 20 630
Mzdium {2 coarse-grained sand 10 540
Clay and sand 10 650

e waiml R



Tub]e 3. --Samulc lows of wells aad test hceles in vicinity of
- Continued

McGregor Rance, Otcro Cﬁunty,

2&.7.3&.100 U. S. Gevernment

. Mex.

(EL Paso test hole 30,1953)

50

(riciness Depth
Materia : £
Material (fCCt) (feet)
Sand, scme gravel and caliche 10 10.
Fine tc medium-grained sand 20 30
Very fine to medium-grained sand, and 10 = Lo
scre clay
Very fine to medium-grained sand, and - 10 50
scme  gravel '
Fire tu coarse-grained sand, and some 20 80
caliche
Finc t. coarse-grained sand, scne caliche Lo 120
and clay C '
Clayzy sand to sandy clay and some caliche 100 22
Silty tc sandy clay and some caliche ho 260
511ty, plastic, darxk-brown clay, some sand 50 710
~ and caliche
Mottled, reddish-brown, a-rd gray clay and 90 Loo
some caliche
Silty, medium-browvn clay, sume sand and caliche 90 koo
Light to mediwa-brewn clay oad some caliche 120 - G20
Reddish-brown clay, mottled with gray claJ, and 230 900
scme caliche
Silty, medium-brown clay and some caliche 208 1,209



CoNY T e

A}
AR

Table 3.--Senple logé of wells and test holes in vicinity of

McGregor Range, Otero County, N.

Mex.

2%.8.32. 3% State of New Mexico

(El. Paso test hole 31, 1953)

- Continued

51

Materiol lreet) — (teet)
Buff sand, clay end caliche 10 10
Sandy, light-red clay, and caliche A._lO ’20
Red clay | 10 50
Light-brown clay lO‘ 40
Sandy, light-brown cley, and caliche 1h 54
‘Reddish, fine-greined sand 10 6L
Sandy, li;ht-bfown clay, and éaliche '10 T4
Buff, clayey send, and caliché 18 92
Gray, fine-grained, clayey sand 10 102
Gray, {ine-graiued sand, and caliéhe,pebbles 22 12k
Light-red to buff clay 20 1k
flard, red clay o ’ 10 154
Heavy, ﬁaxy, rea clay, and calicﬁe : 4o 19k
S&ndy, light-red clay | 10 204
Hard, waxy, 1ight red cluy, and, caliche_ 60 264
Very bard, light-red clay, abh 267 (Sample e 10 o7k
‘ nissing) i s
"Light-red clay, and caliche 10 284
‘;Sligﬁtly sandy, light;%ed éléy,.and caliche 10 30k
| Ha}d, light-red clay, ahd.caliche 10 gl
Miight-red clay,'ahd caliche 10 320



Table 3.

--Sauyle lopgs of wells and tesgt holes in vicinity of

MeGregor Ranpe, Otero County, H.Mex. - Continued
3 (b J 2. .

ok .0.52.34 Btate of New Moxico

(E1 Paso test hole 31,1953)

—Cunﬁinued - n
Material. Thickneds - Depth

~ (feet) (feet)
Bulf clay o 30 L
Light-red :lay, and caliche | : .".'20 5
Dari-ra2d clay, and caliche _ ' . .10 334
Shaly, red clay, and caliche - 20 4o
Red clay, and caliche | 10 01k
Rard, red cluy 50 Lol
Slightly sandy, hard, red clay ' o 8 e
Hard, red cloy 32 50k
Slightly séndy, red clay A o 510
Sandy, light-red clay, and caliche 10 520
Light-red clay, very fine- rnined sandst:one, iO 520

and caliche
Sandy, light-red clay, and caliche | | , 10 540
Sligntly sandy, calcarcous, light-red clay %0 530
Sandy, calcareous, light-red and gray clay | 2k 604
Slightly sandy, ligait-red clay 3k 638
Buff to reddish-bruwn clay 132 T70
Reddish-brown clay 120 890
(Sample missing - electric log indicates limestene Lo 930
was penetrated from about 892 to 910 feot)

Clay and limestone.cuttings : - 15 ok5

52



Table 3.--Semple logs of wells and test hules in vieinity of
McGreger Range, Otero County, N. Mex. ~ Continued

125.6.4.100 U. S. Government
(E1 Paso test hole 28, 195%)

Material T?iggzjss .?;g;f)
Fine-grained sand . 20 20
Very fine-grained sand, and clay ‘b' - 20 4o
Fine-grained sand; gravel and caliche - | : 10 50
Sandy, buff clay | - 10 o
Buff cla; ha 100

CBuff clay, and sandstune . ' %0 140
Sandy, buff clag . . 10 ‘ 150
Bufi clay, and ccarse sravel 12 - 152
Fine-gruinzd sand o 170
Burf clay | ' 59 209
Fine-graincd sand ' 19 . 2286
Buff clay | - 12 240
Medium-grained sand - 10 250
Buff clay S B | ' 1 251
Medium-grained sand. : . . 10 ' 261
Medium to ycry’qparse-grained sand L 10 271
Fine-rrained sand | 20 22l
Very fine-grained send | o | .10 301.
Very {ine-grained sand, and graﬁel . , 20 521
Very sandy clay ' | 10 731
Very crargse-grained sand, and clay ‘ 10 31

." 1]
LD



Table 7.--Sample legs of wells and test holes in vielnity of
MeGregur Faonce, Oterc. County, N. Mex. - Continued

25.6.4.100 U. S. Gavermrent

- (EL Pasi CeS“.ﬁ@le-Eb, 1953)

- Convimed

Thiclness ~ Derth

Material (tect) ({eet)

Sandy clay end anjiar gravel o o .. B 2 353
Sandy clay o ' R : ) 355

Bulf clay R o 15 371

Clay and cand | v , 1G | 331
Sard and conie clay ' v 1o 2oL
Fine-grained sand o 1 - Loy
Medium-sreined sand A 10 b1
Medium-zrained sand, ed clay : 10 h21
Medium-grained sand ' ‘ ‘ 10 L3
Fine to medium-grained sand _ 10 Y
Fine to mediwm-grained ca:ud, a.d ciay ' ng 501
Medivi~irained sand | 10 L.

Sandy clay - : . 1k 435

Brown clay and engular gravel _ : 10 4gs5
Cearse-grained, angular gravel; sand and clay 10 105
Coarse-prained sand; clay and pravel : IR 515

Sandy clay : _ 15 ' 251

Sandy clay, and very coarse-grained cravel 1 10 541 -
Fine to medium-gralned sand, and scme clay 10 551

Sandy, vuff clay ‘ 10 _. 551

Sandy clay and gray clay _ 10 571

54

Sandy, buff clay w0 551,



Table 5 --uamplc ]ogs of wells and test hrlc~ Ln vicinitv of
Max .= Continued

McGregor Rancb, Otero Counn), N.
25.6.4.100 U. S. Goverrunent

(E1 Paso test hole 25, 1953)

-Ccentinued

“TDopts

Bufe

LA

(O3
o1

. Material T?;ggﬁgss (r00t)
Sandy, buff clay, and.caliché pebules 10 5G1
Buff clay and'sumé vefy fine~;rained sand 10 601
Very fine tc medium-grained sand, and clay | 10 011
Very fine to medium-grained sand, and grével 5' 1l
Buff clay, and sandv .20 535
:'Bﬁff clay; sand and gravel 10 Q)
Buff clay, and sand | 20 666
Medium-grained éand; grével and much clay 10 Y
Buff clay, and sand 13 5670
Buff clay, and bentcnite (2)° 10 69¢
Sandy, buff clay 10 709
Buff clay, and mediuvm-grained sand 10 719
Very fiue-kraiﬁed_gaﬁd;:and clay - 10 729
Fine to ccar;e-graiﬁed éand and clay 10 139
Very fine- grained sand; and ClaJ | » 20 759
Very fine to coarse grained sand and much cla& j ﬁ 7€3
dandy, buff clay 10 T3
.Very~f1564arained sana, and cldy iO 78%
clay and some saﬁdl;" | éS 808



Table 3.--Sample logs Of wells and test holes in vicinity of
Mex. - Centinued

MeGregor Range, Otero County, N.
25.0.4.100 U. 5.

Government

(El Paso test nale 28, lQS))

- C,ntlnﬂea

“Talesnecs

N
N

aoth
‘aterial (reet) (fi;o)
Buff clay 20 &e5
"Buff clay and some fine-grained sand 20 Tans
Medium-grained sand, and zlay 10 850
Buff clay 10 GO0
_Buff clay, and wedhnn~é rained sand Ay 883
Fine to medium-grained sand, and clay 10 293
Fine-grained cand, and clay 1.0 508
Very fine tc medd ur-rrained sand; clay and 10 918
sravel
Sandy, bulf clay 10 Sl
Very fine-grained send, and clay 19 9%5
Very fine-grained sand 10 Sy
Very fine-grained sand, and clay - 10 958
Clay and very f;ne—grained sand 10 963
Very fine-grained sand, and clay 20 988
Clay and very fine-grained zand 40 1,028
Clay, very fine tc coarse-grained sand, end .10 1,030
sravel

Browm clayf-.‘ 10 1,043
Brown clay, &dd fine-grained éraV°l 38 1,08¢
Buff cl&y and fine-:rained sand: 10 1,096
Brown clﬂy, Tine-grained sand and gravel. S 1,105



Tablé 5.--Samplé logs of wells and test‘holes 1n'vicinity of
McGregor Range, Otero County, N. Mex. - Counbtinued
235.5.4.100 U. S. Government
(E) Paso test hole 28, 1953)

- Continued

Trdecknoos . Deptn

Material (feet) (feex)
Very fine-grained sand: gravel and'clay ’ 11 1:116
Sandy, buff clay _ L ' 20 1,155
Buff clsy and fine-grained sand , 20 1,150
Bufi clay | 10 1,160
‘ Very fine-grained eand, and clay lO 1,176
Medium-grained sand, and ciay » : - 10 1,186
Very fine-grained sandstone . 10 1,166
Buff clay ' . . ' 9 | 1,205



e

Table 3. --Sample logs of wells and test hnle"im viciﬁitylof
HcG¢ecor Range, Otero uountf, N Me - Contimed °

25.6.34. 111 U S. Govnrmnent
( El Pasc Lest acle 35, 1153)

Thie]

Material _ o o ickness D““Ci
} : : o : (feet) (fect)
Fine to mcdiun-gréined sand,.an&‘cdiiche ':i‘ 2O | 20
Fine to very coarse-grained sand; gravel and B 10 f' 30

callce hg-'
Gravel, pebbles dnd caliche 20 50
Very ccarse-zrained, quartz sand, and gravel 20 {0

"Fine to very coarse-grained sand, ard gravel ;O - 80
Brown clay, and cravel o . o 10 | SO
Fine to ccarse-grained sand, énd gravel; o 10 - 100
Brown c¢lay, and gravel v . l 10 , 110
Very iine tc very ccarsc-graineld sand, a:d grével 20 $120
Very fine to mediwu-zrained sand | | | 30 . 160
Very fine to medium-grained sand; gravel awnd clay 1C _170
Brown clay ? | . | , 10 . 180
Brown clay, and caliche pebbles 6 136
Sandy, buff clay ‘,. S ~ I 190
Burf clay, and pebbles.. o S 10 . 200
Brown clay, and gravel - _ : 6 | 206

" Ccarse-grained sand, and somevclay. i | R L 210
Meddwm to coarse-grained sand, and gravel 5 | 215
Brown clay; sand ‘and gravel e "217

“Very fine to coarée-grained sand ' )

220

PR
D

—~,
1



‘l.

A : TableAﬁ.--Sample logs of wells and test holes in vieinity of

VMeGregor Range, Gtero County, N. Mex. - Continued

25.6.34.111 U. S. Government

(EY Pasc test hole 35, 1953) -

- Continued '
Thiicknens Depthn
Material Zﬁ ot bt
iee

Fine to very coarse-grained sqnd, and_gravei

Fine tc coarse-grained sand; gravel and clay

Buff clay, and coarse-grained gfavel

Coarse to very course-;rnihed rand, and clay

Buf!l clay, and pebbles

Coarse tou very écarse~graincd csard, aud some clay
harp or angular gravel, and cali:he

Sandy, bull clay

Anzular gravel, and same clay

Very fine tc medium-greined buff sand, and clay

Buff clay

Brovn to buff clays, and caliche

Fine to ccarse-grained sand

Buff clay

_Buff clay, and gravel - R

Fine-crained sand

Buff clay

. Medium-gralned san&

Buff clay, and coarse-grained gravel

Buff clay - i

-
X0

10

20



Table 3.-~Sample logs.of wells and tes} boles in vicinity of
MeGreger Range, Oterc County, N. Mex. - Ccatinued

25.0.34.111 U. 8. Government

(El Faso test nole o, 1955)

- Cdntinued

Triclness Depﬁh
Material (teet) (fest)
Mediwnm-grained sand 10 400
Very finc %o fine#graincd sand’ 10 410
Fine-grained sand; gravcl and :alické il hoy
Fine to medium-irained sand, and caliche 19 4o
Vefy fine to fine-grained cand 1l 451
Sandy, buff clay, and caliche 9 héQ
Sandy, buff clay; cravel, aﬁd caliche 10 W7o
Very fine to fine-graiﬁed sand, and élay 190 430
Sandy, buff clay, and caliche gravel 10 L9G
Buff clay, coarse-grained sand, and gravel 10 500
Very céarse-graincd gand; gravel aud caliche 20 520
Very fine to fine-;ained sand 10 5350
Medium to ccarse-grained sand; gravel, and 12 542
caliche
Fine to coarse-grained s&nd; and caliché gravel 18 560
Medium to coarse-grained sand; gravel, caliche, 10 - 570
and clay
Sandy, buff clay; sravel, and caliche gravel 10 560
Clay, crarse-grained sand, and gravel 5 565
Fine t6 coarse-grainéd sand, and gravel 1bA 595'
* Very sandy clay, .nd gravel 10

60

H05



Table 5. ~--Sample logjs of weilé ‘vax')d test holg:‘s in iviCLnity of
"McGregor Range, Oterc County, N. Mex. - Continued
25.6.34.111 U. S. Government ..

(EL Pasc tect hole %6, 1953) -
- Continued ; o

" . Thiciness Dentu
Material Pt :
(feet) (feet)
Sandy clay and muzh caliche R 5} ‘ 606
Sandy clay, gravel and caliche | . T 615
Buft clay o ' 10 825
Very fine-grained sand 20 645
Medlm te coarse-grained sand, and caliche 20 505
gravel ' '
Very ccarse-grained sand, end gravel ‘ 2 ] Y a4
Sandy clay, aud caliche gravel 1% 5920
Mediwn t¢ coarse-grained sand, acd clay 10 ‘700
Medium-grainzd sand, and clay o _ 10 710
Mediun-grained sand, and gravel 10 720
Medium to coarse-grajned sand, and gravel 10 . 150
Medium to ccarse-grained sand; gravel and 5 135
caliche . )
. o .
N



Table 3.--Saaple logs of wells and test holes in vicinity of
MoGragor Range, Ctero County, N. Mex. - Continued .

26.7.%2.122 State of New Mexico

(EL Pasu test hcle &, 1953)

Thizkness

Fine to ccarse-grained, angular gravel

(7

Material _ '(feet) '?EEZQ)
Caliche 20 "20_
Coarse-grained gravel, red clay énd caliche' 30 50
Crarse-grained aﬁgul&r gravel, gnd cal;cte 10 60
Brown clay, and caliche 1.0 76
Sandy, brown clay, and caliche 13 30
Brown clay; sand and cali:he 20 100
Very coarse-grained, angular gravel 20 120
Fine- rained red sand é lZé
Cearse-grained sand; clay, and caliche pebiles & 1130
Caliche | 10 140
Cearse t¢ very coarse-grained sand 10 150
Brown clay, and caliche 10 160
Very fine to very coarse-grained sand and 20 196

coarse-gralned, angular gravel
Very fine to course—grained sand, coérse—graincd 10 200
angular gravel, and caliche
'Sandy, bulf clay 20 220
Sandy, brown clay, and caliche peblles 10 230
Butf clay and fine-grained, angular sravel 10 240
Very coarse-grained sand; angular gravel, and .10 250
brown clay :
10 - 260



Tab]e 3. --Sample - logs of waells and test. holes in vicinity of.
: MeGreger Range, Oterc County, N. Mex. - Continved

26.7.%2.122 State of lNew Mexico

. (¥ Paso test hcle G, 1955)
‘ ) ' S Cuntinupd

Material ' o t' : %Zi;tn yo ?;gzi)
" Fine to cbarse-grained sand o o 10 | 270
Coarse-zrainad ,aqd and angular oravel : 10 - 230
Fine te coarse-grained sand | | , » 1.0 290
Sandy, buff clay ' 1C G0
Fine tu coarse-grained sand 10 510
Coarse-grained sand, some gravel and jink clay 10 w20
Smﬂ&,brmm clay ' ' 10 250
Brown clay; crarse-grained sand, and gravel 10 340
Very fine-grained sand ' ‘ - | 8 3
Buff clay ;nd ccarse-grained cand . .. P 350
Brown clay a:d very fine-grained sandstone ) 20 270
Angular gravel and very fine-grained sand 10 380
Very fine to fine-grained sand | 20 390
Sandy, ﬁuff ciay \ ' | ' 7 267
Brown clay and bentonité.(?) _ | 3 Loo.
Pink clay and ccarse-grained sand 10 k10
Sandy, pink clay -‘k SR ‘ j ﬂ 4l
- 8and end clay S -6 420
Fine to mediwi-grained ssnd . " ':. 10 430
?‘Fine to medium-grained gaud, gnd clay - 10 Lho



Table 3.--Bamvle logs of wells and test holes in vicindity of -
McGreger Rangze, Otero Couaby, N. Mex. - Continued:
26.7.32.122 Shate of New Mexico

(EL Paso test ncle 6, 195 )
- C,nvinucd

"’iﬂ.ness Depth

Material - ‘ L U (fect) lf«,et)

Sandy, nink clay _ ;. S ; ~:f" a0 ' L&

Medluwm-grained zand, and clay o ,:.; o 10 470
Fine to medi m-grained sond 4 A _— 16 430
Fine t. wmedium-;rained sa.d, anld clay . ’ 17 haoo
Pink clay and some sand . ' . 20 5410
VS?nc,, pinx clay | | 10 520
Pink clay o | | 2 . 5l
Clay and sand ’ 6 550
Mediwe-gsroined sand and much clay N 10 560
Pink clay 1 : 20 : ‘530
Fire te medium-grained zand | L 58k
Sandy, pink clay . - ‘ .6 530
l'ine to medium-grained sand ' o ' 10 600
Sandy, pink clay | N : 10 610
Very finé to medium-grained sand, and clay 190 620
Shary, qnarfz gravel; sand and clay o ' o2k
Fine to mediwn-graived sand | &) 630
Well-sorted, nedium-crained sand 5 6235
Red clay, and crarse-srained sand o 5 L)
Fine-gralned sandstene and sand 10 550
Coarsc-grained 'sand; [ravel and clay ' , 10 660

6 ¢



Table 3.--Sample logs of wells and test holes in vicianity of
McGregor Range, Otero County, N. Mex., - Continued

26.7.%2.122 State of New Mexico

(E) Paso test hole_@,fl953)
: - Continued . .

Material »ivTééziggss ' ?3522)
Sandy, brown clay . 2 A el 10 670
Medivm to coarsea;rainéd sand S .3 7o
Brown clay ‘ A 7 : G90
Sandy, brown clay, and caliclie pebbles . ) 16 100
ﬁrown clay, and sandstone | C 10 710
Fine to medium-grained sand - . _ 3 718
Mediunm-;rained sand, sandstcne: and clay é 720
Medium to coarse-grained cand : ‘ o 10 ' T30
Mediwn to ccarse-_rained sand, and graQel 10 : >%40
Very fine to fine-grained sand ’ 10 750
Fine to medium-~zrained sand : 5 755
Brown clay and bentonite (7) , S SV 750
Sandy cley, and bentonite (7) : : : 9 | 159
Fine to medium-grained send - - o 5 ‘ TT4
Brewn clay ‘ ' . s} | 777
Medium-grained sand . | 3 780
Very fine to medium-graired sand ' 13 795
Brown and gray clay ' _ o 7 800
Sandy, brown clay - , L 10 510
Médium—gruihcd sand, and clay 12 822
Brewn clay, and very fine-grained sandstone | 18 | 840

AR



Table 5.--Sample logs of wclis and test hCips in vicinity of

McGregor Range, Otero County, N. Mex. - Continued

26.7.72.122 State of New Mexico

(E1 Pasc test hole 6, 1953)
- Continued -~ - -

] Tiicimness Denth
N T
Material (feet) (i‘eet)

Sendy, brown clay _ e S 't 8l
Very fine to fine-grained sand _ | 5 8hg

Brown clay 11 860

Very fine-crained zandstone, and brovm clay 19 870
Very fine-grained sandstone and mediun-grained 10 880

‘l. Lo

6



.~Tab1é 5.—~Sample logs ¢f wells and test hole'in vicinity of
. McGregour Range, Otero County, N. Mex. - Continued
| 26.8.32.111 _
-~ (E1 Paso test Lole &, 195%)

Thickness Devth

Material . _" o .;"' (feet) (féet)

Medium to coarse-grained sand, and‘éaliche‘: .1’-.30 o 0
Medium to coarse-graired sand : - | . 20 o 50
Very {ine to.fine-graine& sand ' ' o Lo 30
Very fing te medium-grained sand ' ‘ iO . 1C0O
.FPine to coarse-grained sand ' 10 110
Very fine to medium-grained sand ‘ . - 60 170
Very fine to very coarse-gréihcd sand _ ‘50 200
Very fine to coarse-grained sand and écme clay .‘ =0 250
Very f{ine-grained sand, silt and scme czlay - 20 W.QSO
Very fiﬁe to medium-grained ‘sand. Little clay 10 260
Very fine to medium-grainad sand, and clay’ 10 &0

" Brown clay and very fine-grained sand \ 10 280
Brom clay - 10 290
Brcwn.clay and.sxme'véry finelgfained‘sanq | w0 300

-~ Red clay, some‘sil£ and fine~grained sand : ‘ . 10 210
Red clay and same fine-grained sand | - _ 30 . 3hko
Red clay, very fine-grained sand and grdy éilt 20 370
Red clay? and mediwm to ccarse-grained sand - 10 e 3380
Red clay and medium to very coarse-grained sand 10 : 390

€7
v

.



Table 3.--Sample logs of wells and test heles in vicinity. of
 McGregor Renge, Otero County, N. Mex. - Continued
v role 8, 135%)

- (F1 Paso tesi
~Contiwed

26,

Material
coarse-grained send, clay and
410

Medium to very
some gravel ' _
sand and red clay

Medium to very ccarse-grained
coarse-:srained zaand and scome

10 Lho
k50

Red clay, very
gravel.
clay and very finz to cuoarse-rrained sand
450

wad
490

clay, gray silt a:d scrme gravel

clay and silt
cley, €ilt, very coarce-grained sand and
10 5C0

some gravel .
10

Red clay and 3ilt
Red clay, £ilt and toin strata of caliche
cravel and some
1,
540

Red clay, cilt, fine calich
coarse-~crained sand
Red clay, silt and some calicne
Red clay, medlwm to ccarse-grainced sand, silt 190
and some grovel . . : -
elay, silt, end medium to ccarse-srained sand 20 570
20 590

rown
clay, very fine to medium-;rained sand

Brown

and some gravel .
620

clay, very fine to coarse-grained sand,

Brown
and gravel .
Red and brown siliy clay, very f{ine to medium-.
grained sand, and gravel .
Brown clay, very finc to mediwn-rrained sand, 10 630

68

and gravel



Table 5.—~Sample"logs,of Veliq.&nd Last hole

6 in vicin 1£y cf

McGregor Runge, Glerc Cou Ly, N. Mex. - Continued
26.5.32.111,
- (Bl Paso tect hole 3, 195%)
: Continuved: ‘
Matorial Thiclkness Depth
(fect) (reet)
Irewm clay, very fine to Luarq~~gxaLn~d cand, 10 Cho
gravel and pwbblcq : .
Very fine to very coarsé-grained csand, clay, 10 G50
oravel and wvebbles ‘ I
Brown zlav, very fine L. very coarse-grained 20 &70
sard and ravel
‘Browa clay, very fine-crained sand, gravel L 1C 680
. and oebbles
Gravel, pebbles, thin strata cof caliche, sume 5 e
{ine to medium-grained sand and little clay
Gravel and pebbles 5 090
Gravel, pebbles, red clay and s.me very fine to 1.0 700
nedim-grained sand
Conglomerate consigtirg of gravel, thin strata of 20 750
caliche and fine-gralned cand
Conglomerate of gravel, ycbbles, and fine-srained 10. T4
sand
Conglomerate of gravel and pebbles Lo 780
Conglomerate of gravel, pebbles, 3cme red clay 20 &10
and very fine~groined sand
Conglomerate of "ravel, pebbles and very fine to 10 820

crarse-rrained s



mable . ~—Dr;ller'q lo& of well in v1c1n1t/ of Mc Grebor Pance,
Otero County, New Muxi\

26.5. %4 . 150a hut“ern Pacific JiﬁeQAKWell 3)
(Well 140 in Water Supply Paper 919)

Material 3&;5" (lf)zg*ﬁ
sand S T 10 10
Caliche A - _“’ . T 5 ’ “15
Band _ , . 138 150
Clay | s 155
sand | | - 175
Clay | - oy 179
Sand : _ » | o g 187
Clay 5 190
Sand I3 235
Clay I 257
Sand ‘ 2l
Rock 1 2&5
Sand , , . 55 5b0\
Clay : o - o 4 30k
Sand | S L %08
clay | o B oo 312
Sand, water . S : 38 350
Clay | | . | | | 10 360
Sandstone ' » | 20 280

70



Tadvle U.--Driller's. log of wéll 1n‘vicini‘ty of McGregor Range,

" Otero County, New México - Continued

26.6.%4.1%0a  Southern Pacific Lines (Well 3)

(Well llfO. in Watcr_Sugply,l’ap;_rfil’;?)

. Tiilckness Depth
Materia ~
aterial (feet) . (feet)
Sand, water 17 ’ 297
Clay 2 ' 399
White rock 1 400

/1



Table 5.--Driller's log of well in vieinity ¢f McGreger

Range, El Paso County, Texas.

1.1.6.3%0 Navar Bros.

(Partial log)

Well U be drill-d to OGC faet.

] : ' : ' Thic:ness Depth
taterial ' U : » 4b3 ;
: : (£ent) (feot)
Clay and sand streaks; very litile sand . koo "0
Conglomerate and yellow stale . 455
Conglomerate o o S 2u 455
Hard qactzite: Crilling yate, 1 foot. per . Y LG
hour '
RPlech shale, and lime 12 W0
Lime 5 L&s
Lime and shale streaks : I 502
Soft, blaczl slale : 12 51k



4

Tabig S.~-Chozical axalyses ¢ sater fyon, él.ami test hole’ 3 e visinity of Yeolregor i‘a,
Thero Goundyy He heme, and FL Puzo Soualy, Toxe . ]
{fr51yse3 by Ve 32 Sgolopicel Survey, i péris per milidon exnopt percent sodiug,
apesific omuductancs, and £8)

ioggtion 1 Desth of well or |  iete of Gillce | Caleius | Hagnazium) 3udizz | Potassizm
HOENET Latpryat, sanpled collaesion (3i8,) {n) {zg) - {#a) {5}
oy AL T2 , ; ; : e

Sreve Doundy, He  2um.

23,635,000 |- L23-hSO Haxs 33, 1953 - - e L

> n Vs B X e . »"' -
53&#&1@ . _ 0, _ - L - - S , o

ShoTo3halbl | RESeMAT | July 13, 1953 ok 22 1 28] 336] 3.7
25.6.0.00 | BS9-Sah 0 Dmars 3y, 2953 | 24 [n2s0- | Sz o f o 3n

25.5,20,33k2 | Mo - 39 w2 o | im

25.643ka212 | 335421 - 2rvs 17, 1953 35 g eS|  aR
: L h3EeLD spr. 38, 1%53 S 3% o ogs LYy

| SH0WEL2 - Arre 15, 1953 30 Foh 130 by
' %43.585 Gide , 12 | @ 55 1 7 316
3-8 1 App, 20, 1553 S T T U+ 30 B T2 BN 1%
§72~720 Azre 28, 1253 2% 756 1 183 B %

gwmwm ,
Lt S

26&3‘.’:&3.13}} o 332 < HCTR 233 193§

$

3
‘-m
e I
[
\ab -
et

"6a7e32.252 L3S | Ayl 1953 - - - o
35 .| Hay 3, 1983 21 162 52 &h37 12
§85-510 Hare 19, 3953 $e3 1 113 2% - 53k e
JAE=T4D Har 20, 1953 ik 3h 547 3381 4S5
652200 Yars 23, 1953 2% 20 %45 skl Seb
204T35.232 : bixd Auge 13, 1939 - - - 4
258432111 C ShEes 00 durg 21, 1953 A7 119 17 9] 2,3
' 175=220 Juag 23, 1553 1Y 33k a2 2,350
2548431.220 ¥ - ;TR St B B - 43




fu‘l’&ablaé.;-

Chemical analyses of wat” ™ from well
Oters County, H. Hexe., .ad El Paso voun

md

Tex.

t holes in t¥~ vicinity of MoGregor Rangs,
Contir 2

{analyses by U. Se Ceological Survey, in parts per million exczpt percent chAQA,
spocific eanductance, and pH)

Bicar~

hardénsess a5 (alo Specifiec
Incation | benate | Sulfate|Chloride|Fluoride|Nitrate|Boronidissolved | o- 3 | rerceny conductance ol
nuaber (5 HCO3) (Saﬁ) (G) () (HOB) (B) solids | total [soncarbonsts | sodium| (microshos
. v - (% Na)l_ &t 25°C)
' : ' Qteroc County, Hew Mexico ' |
2306-35;1{30 hl 1;&10 69710 - ~ had - ?:930 - - 1930{‘/3 5‘5 )
35 13&60 8,0).0 - - had - 85950 - ’» - 22,5\()9 606 -
24.7.3L.1L41 . 96 387 | 232 1.1 Go5 | 0.3l 1,050 &6 S0 91 1,800 |[7.7
25.6.L.130 | 36 {1,210 | 3,390 0| - ~ | 7,000 |h,280 | 1,250 30 11,000 | 6.7
25.6.20.33k] 51 | 50 | 438 Lot 63 - 375 w65} 390 | - 1,840 }7.5
2%.4.34.111 92 ];779 Lo ol a2 «251 2,890 1,180 1,100 | LS 4,150 17,5 -
96 1 571 { 1,020 2 3.5 2% 2,510 13,160 | 1,080 43 1,330 [ Tel
| 53 663 | 1,120 W6 | 2,0 | W35 2,770 1,L10 1,3/0; ~ 1 3 L kk10 [ 7.3
= 69 410 | 720 »2 2 .28 1,780 76k 708 LT | 7 3,280 7.2
| ke {22 | 1,720 0 1.0 .23 3,>“o 1,520 | 1,540 10 5,490 [ T.2
. 35 211 | 2,700 0 - - | k55 2,570 | 2,5L0° - | 37 D sBe360 | 7.1
25.7.16.122 % | 310 380 .9 2.0 1 - | 1,160 a8 s - 72,350 [ 7.6
2646.345130 28 ' .38 | 2% - 5.2 - €02 2hs - - R -
26,7+32,222f 113 { < 720 - - - - 530 - - 3,370 | 7.5
8 -1 %01 { 710 5 1.0 2l 2,550 513 sk2 - 69 3,890 | 7.5
59 622, 6310 .3 Ky .22) 1,950 389 | 3k0 7h 3,210 §7.3 -
g1 | 79 505 .7 < .33 1,010 - | 2108 42 85 1,930 | 7.k
. L7 Tohk S50 1.0 N4 35 1,69 24T 208* 82 3,229 7.3
260? 035-23{) 176 ) " . 91 - - had hd 33 ::A . - - X — -
26.8.32.111) 53 | 163 | 1,450 9 5 .33} 2,670 367 | 32k 83 - L,350 | 7.
- 62 611 | 5,030 3 - - | %130 |1,530 | 1530 3o 15,100 | 7.3
26.8.33.1200 134 136 ] W 6 ook - 438 ith | el - 725 - | 5.1




Al

Tab}.v be=Cnemical erm;lres of v**rer from 9
and El Faso ”0

Qtero Cournty, H. Hei |

oy »

st holes ir the vlc unty of kcGret,sr Ran

Texe Cont. .ed

(Anal;sas by Y. 8a Ceological Survey, in par s per million except percent scdium,
specific conductance, and pH)

@

. . Depth of well or . Silica |Calciwm|¥agresium | ‘Sodium | Fotessium . -
Iocation - Date of i o S00LUR LesSsiua
' musber An ?gag)sampled coliecticn {8i05) | (cCa) {¥g) (¥a) (%)
, El Paso County,|Texas
1.80.1,111 . 506~525 Mar. L, 1553 22 k3 37 212 | 15
7067-732 Mar. 6, 1953 2.2 | 3uby | 78 5939
| 1.80,L,222 0 bST7-500 May 18, 1953 16 108 20 207 | 12
. 520 : June 10, 1953 33 133 - 2T 3301 11
'- 2~536 #Hay 18, 1953 15 22 51 638 | 18
- 679-725 day 20, 1553 19 213 65 1,690
© 752~795 do. 26 22 | 59 2,000
1.30.23. L1k - hpre 3, 1936 - 35 | 8.8 s
1.80.24.333 . 1go 1953 32 27 7.k S5 N S
: . L51-507 1953 25 35 B3 Ly 7.8
ELB-55h 1953 . 26 162 51 508
© 927913 1253 . 25 s L7 1,170




9L

‘ Tsble §,~-Chemical analyses of er froa w. «8 . test holes 3
Otere County, M. Hex,, and EL

he vicinity of McGregor ?.ans’
Pagce Ceounty, Tex. Copvunusd’

{(4nalyses by Ue 5. Goological Survey, in parts per million except percent sodiws, ‘
. specifie conductance, and pH) |
. Bicar- ' . : ﬁardness as Calls -1 Specifie
Location bonate Sulfate Chloride Flue{ide Hitrate | Boron Dissdved T P = Fercenticonduciancs o2
runber (3003) (SQh) (¢1) (%) (ﬁQB) () ‘501ids | Total Noncarbonate | godium {(microzhes | <
: (2 ¥a) | at 25°C)
X1 Paso County, Texes , i
«20,.2.111 72 70 &12 0.5 LO 1C.361 1,160 524 165 Y 2,130 7.5
37 72 1,700 - S 2,820 11,130 | 1,150 53 5,160 7.2
 ,B80.4.222 91 | 36 b2 .3 5.9 | 16 9h3 352 217 | 85 1,559 742
6 1 1 95 0 S | W09] 1,33 | W3 394 81 2,700 | 7.5
8l 25 1,510 .0 3.0 | 09| 2,520 (e 711 6l 4,350 7.3
) 233 2,950 7 - - 5,220 ale 734 82 2,260 7.0
: : 163 17 3,20 o5 - - 6,260 ;846 713 8 | 10,500 | 7.0
83,2355 | 16 | S 139 - 5,0 | - 530 | 124 - - - -
- 133+t 67 158 b koo | 25 193 2L L 885 7.9
ST L3 1,150 .2 .0 - 1,370 A1k 567 .. - 3,780 7+2
56 {137 |2,000 .6 - | - | 3,510 | 563 Lol - 6,560 | 7.1




