
210 675 6111 P. 01
JAN-06-05 THU 12:26 PM GEORGE RICE

' ; it OUN.'. 1.v-sV'T-1 1 l 'I )R I it

Ccology and Ground-Water
Conditions in Southern
Lea County, New Mexico

i;- III\.4:xs~lF \'-R1( IUI.)J.. -\. Ir.

VI'xTID ''T Af:' ,.;R;X,,tLVEY

P '@IO.J. txle 1t) r't~lmti nil 1r I:} 1!:(

$rt,.'e j:iih~i;. ol ?.iticasxn d1 a.a. i .1 .;a^ I~ ~~l~ ~f l

..w i :'-me ' t e Xro it 41state f I),:$:e C.

STATE BUREAU OF MINES AND MINERAL RESOURCES

NEW MEXICO INSTITUTE OF MININGS & TECHNOLOGY

CAMPUS STATION SOCORRO, NEW MEXICO



TrABU's I. .Sl-1RA'llMIPtC l............SI'NIT 1% W III URN IJi COVN'? IV, N. M>EX. ....................

fl-t mKou. -totrtidhitedl ttith;Ued t -bovc ihc ime e7{ saml~onkcm hv,3cw!
Iobl~ing. sroual~nicolidljum( at deltpth dr,,. bovt )-it~l water tlIweltLAM rllr.

S.AAd O4-S 1si:*- Is% *feu-I4hm zpainstA, rilu~xe #fn liniftyIling f~jrmllmo 'Dv .

*t K- .RIlt pealmtilzlbi npid t 1%filctatio nX tbit ; .ss

ES _ lid $j-amc _C~-4J;UP-glIL8 O;S l~tri6 5inr nJ ~Jaihly penzcab)e m

JI tittl~stvac.1 lcl?* Cm63ilsil. raw.Satal. pit~reii casttend of 1.xpn4'Valley.
I slelttomne 211.1 tlxa: 11114C.&I its SAISIVIMI Swale: Vows list ij;^%nun3 trt uifr Vglj F~~-m .

.1141V;jhn "4)0= k-'s 1114) I (I e4t bIMA tnmstow phiet 14al turilsst11M. fcJi1 usu31Iy Yicid O
lesh tlan iO gpi. Lollor above the

Maxjer s~e-cngfoirsmiltofs DrAle
jmrA Itmaisiatod In ruany i mulit~em."
snlot1 MA IcOrl title of Orasitu AtllJ6 C

Senimansrlizaed Isense-pamled citkarc- wet aid, <t Fmiol ee Plain. AlitclJop e
S ,us Snrld (tippe with thick Jxycr of Wig-age Ia.s :11Ht RsurlticsAke il:

1 2 wea>rn ft.8114lo (1-5tO t-jirhrt- s.,t~ssi~o inire clav. siln. aetio Crrftemr ctoiurad thiclneso Along V.
ii*gmiet. cast Mtdw ou F:uidc Mhin. west Id {

Slantorym li$sa. wiN¢¢e w<Ili r yk d
Pr to Sn Xgrm- 1stbctm Yieli, up II> 1
$0O ais. jn brxzAnd Imin Itelli elong *
1411th vdt a Fot tuitr PIWIN cr, oxtr,

r S;ull i;1U114I anld butriod rtedluxt V oisibh mtaul ial~sced Ibodkstr ir

.> r .~I .r nft n .;

j- -N r

(.1famne. rnl and Xsem: sahior nsoc 'VirltS ae0a11 quailitik 'Of -ter ftnmn O
thncgmbi~sd swiit.Ienm Pad allutonek; un-. Autlsntr cLteas. VWOU¢) are nral t a

0-r1.llf ~ ,270:t dlefitles;RH filim plin nof sob hema Ijl gpts-. %fitler hatt bigh 14hte C
s92 (sa(.svnry el:<l1nS%'-Gwac Ab.Cb 40onlut.

M .4 BKla ;14 %mmut:n 'W$s.>

gf)., gmetls*tens-gra.: brn o acutrxnt- mot 9(the asen. Sw~c Scitt atrc n:- ;Q
{ 9tuat~o~t rantd 'f>^t;tZ pacteilst rw co *Qc~ ase osiltic as lt0t Xpam.

146nflnr l-la tzeU111oros; (Vtookc lueks in )t vetorm Wstair k hax II is ttatt C"ntALt
lin df moto an~d U 14vient ut dlpth

__ r

taultillfer sutpoice. reaL Atsk-. and nandotorw. dli:r n nItteltnt S
em rlatalc DO=4O+ p-tin 0 LI-0 h I I tl 7Z.r aIIof SOUSRM tiacred hmtl. rreslAbly clan ycld very :

, g ewt4^|nt. sllan quzntil;** arlott-Sultte wlttcr .

X .Thti. bissin AIrpet-So mizgill CIO r^|-4

e. a m- ex rrom .:0.00111e in Cor" C14 No pmaid2y 11aileWak eg poprP tri
B X ~~n to5N70- 1z 1h r tht*r hca*:t. s;c ImA Ihe able ftt as OW lttLst1; outCC h(O t

af5 -tt. ls&^,¢ Ot} 0-11Xonl bada rlatloral. az~~S*il)O.A wtetr&.
tbi& 1ze inw- the twoutrivfet.

r.p-e Xvjchj-i in .lc . . , -

,,., iqui >)~z. '"Xt r OIMPI .44K tLTdn!.U1K(C-itI 41filitlicrt.



a S ~NF1V -. C"iC~j tULaLW Or 3iI\ES A~ MINERtAL 1KtSorR~Cx .. G "CLND WA 41F.I I.FA (.OVS11

1'liains il -Nikw ?cxcu (fig-4'). The iixa1aed tictgr. nuArty perpendiruiiar
rhtSf. LICLI West. to 31nihiwcst. The Cili is capped by a dhick 1hyct ¶1

':r.sistaLt raliiche, 1ocall) Called Cap1rOLi-. which tioderlio thc 11ig Plains..
- At the norrthiccarcra Lrnmer of thrc arc~a, M1cxacaro Ridgce trendls

3ote uy and rises sharply abotit 15 feet, above the area nrei
*niatly 2djtCeiir. to the wutthwesc. The trend is relativecly straight t'
"adistarurceti abouti 24 ilca. Tlhm:ei4rprunwir.htl nrwkthr jsrgLekccntlranlt:

~.norieji guullies, ,,zad tiIe ilinJ1 relief is 1f~inahawhied ibrotughLOLt till

f'in [ihe fioaltuitctrii Pair, of T. 19 S., R. 35 F... thle iddgc LUXVu
* shiply to chc una. Thie rclicf L~ uorc subd~ucd. hcre. and tile SCarp) h~s

bcen di?.JX Ledl by lartie r-veiu anrts which cuE back iw14 it -.I nuch as ji
or 5 miles (fig. 5). The 3cirp. owing in pa~rr to a heavy cover or dlone inztil,

. it Wkttly di Rtil1k ist- tle CIAster Jpalt or CA, CoMnLY ilk Tju. 421 and 2 1
S. In T. 21 S., the ridge exzcnsid front LIA- County souticat. into noczthea T

* Audrelv Countty. Texas. The aubduad xclicl of Whe scarp beyond where
2 t rumus eastward iis cued bT evosiou 1-csrking frol runoff. 7That twtM~

* 'is Channeled wwardcl ite scaTrp by tilk Withe4Astely trending tionintc.
g raurd drauitagc $Sytent OC the l1aruo Estl;Qdo, whereas fill-ther %tuot on)
dic High Mainm a-uinrali is channekd laway fiornl thesodip).

Thle VJfllh 3'lab %t i3arlaC 4 1111iMT1011 flat M&d -A0[X.- 0tIKlt. 1; It-'Ll
Per Wile beWt1xaj 13 dcgiem' 2ute 2$' (,cgrtcs 3nuti, or cast.~ ulost or thie
ruinfall, runoff is otouhr. lin shallts~ dcplessioub loctlLy ctdklcd b~rlia[p
w 'allows, where ig rcuruiiis IIMil iL seeps lintt thle groun(L or cax~ipatkat
*L11uuc U pir~ssionst ratige ifl ibiu froni a Irw Icet to JllrC tJ'an a qjuurk
of It mile in rdltuwter und front a ftw ictichs to about 210 fecr in dejmdil.

F* 'They arc SCALICCV1d in a ralnciwit faShion, but snou: =r cartnecd bry a
* )oorlY defined dr~ainage puttcisn resulting Nroni original irregulariuis'

iu the iur(acc.
Thecshallow dcprcssions and aruaullband duncs arc thc onlY Si9niktXlkC

refichief fatures on ilic Ukno Eatacado. Othcrwise it Ls& a htgendly lopinj
plain, treeless, and marred only by 3ligitt undulations and covered -with
4thrt prairie gfats.

QuLIKsr.vCrro PLAINS5 ANDi I.Ar.UNA VA'hL.EY
linmeuidiately suutilttvest und soatil. of MwnAlcrc, Ridgv is a v~at s

duluearca covvcrigrlgupproxtrn~.telv 400 sqlsare nmiks.The wcsacrn porrioru
ot t~hissaaul aiva.a calledl Q~ucwdto P'lubut (fig. 1), extencs wtstwurd twinl'
the scrup to N iinciuki R.idge, lbou t II milvs wcstL of thre L~ca-Exldy Cocuiry
til.Te otn to ithit;.Sa rcaastward is knoitn as L~aguna

V~tlt~ (ig.3~011(1030tti tis re isbu-decdby air area of higher
* ~ CICY26io) wcticning from aixiul Hall'1a4 tLI) Oil Center. West otaborer

R. $5 E.. thre landi nikic Lo (thc Nwet. 'h alsII~.u ~j~n ~h~
(ecmst .i. R1. 55 L.) slopes US Lill; cast. Qraeruxhc Plait~ n L~a un Va ley
arc covcmcd alnrnnt entircly lby duni: sArid siidi is -caIIe or mcni-sw¶bkl
o-4r tur ms of the urra a, but wiii lucalir drifts. Thle surfare is vem Jr-c~.%s.
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.and I'cnniian tauillo IJC dlefinitely delernastewd because ut £theIb siti*iIAr

.li1holncrics sld a Jack or fo.il%. Urlulr ] (un sthcs tcojLe awI
hydrlogic tlsractwristics of lic .NIcizic aad yuifgew rorisutztj fotanlld

-ijn die muithcrn Lva Countyv atcn.

t-IriassiC
Tilc 'lri-.wic roi.-k ot the -arca consist diiellny oLa IL cquaLmc or rCd

,'Uicds, the D)cktttit glottil, whIid* awr sellarated iluill tile rcls or Late
iopeamilzu or -rTi;ti.u by ;,u cruiomal tuicuntonibiay. h'lle IDucku

~r<up is dlit isiIc illlO the .Snta Rn5sr saindustwc.; nd thIe Chitluh furtua.
i;,iion; howevevr. te distiition.caIu c bel su msde throughout t tr area
;.-* beatusie ol itihlogic ,imliirit ies and por cpo:urvs. The S~uasa Ross is
;a flne- to coals-:m-iicld sta]Ilne, whicdi tLan-s its tLickUCno ((04
F.bout 1,'/b Ikat to 'storc tia;ail $00) feel; it cotahias itutitnr shalLu laTers. In
sozpe plas t11w uixl grains% upproach silt site; csewherc tilc irck >s

.Uigclouglc a ic. It is generally red, Imt it contrains swhite, gray, arnd grceon
sgray sntds. The Santa Rswa is cxposxed in the facc of Livtzsston

I~e in hddy C'ouuty (T. 21 S., R. 31 FL) acud it tlw sotAthwcseIrI, j1fs
T T. 20 S., R. 32 E. Triassic tocks of the Docktuan gtuup, undiikccu*

at cc.l arc cixxActl in the face ir" The IDivido alusd in thei Padru-m ifire1aks
(.wse fig. J).

Tlt' kt plW1fl14 lairilla:tioji Ur I (IC Dokxtc i gruL;IJ it £hw- uicin 'rliclh
:, risggrs iln tlicnJess rotu zero to I,27O ['CL It is thic~ktt. inl the cdsrrlt
s.part of the arcs audi cutirely absent in tlhe western PllE., wlderu it has

Ceti mCs-I0e:d 1)V Plrt-.%r%24,LAffC erUsionl. '1 he CjasejC is 4kfljll1i;llivti redl
ati Grcen dasyrrowuc but also ronhiu mnitur tfile-irancd saisolsio acid

0.siltstone. Vhe C00tile is cxposed in thle 3outh-facing scarp ot Custer
sSMouivAin, where it cxnsists of badl)- Attlilcted red clayusmOi Wilit green
i.rireaks anti nolles. Abovn 3 nmiles wcst of Custer -Mountain alblpuc 4

,£ict ol tlhe Chinlc is exposed in the sides of an isolated mesa (fie. 14).
~t~at locality it cotissts at alernatisig beds of Ted and green clay-

J zone:, ranginag in thicknlcss from I to 4 fec(, nud a 4-foot bed ot gTecn.-.
-ishigray. very finc-graincd argillaceous sanbthout which has tl4kie esani-

beddling and rounded cdaystoutc granules 2s ntmud as I cia in si3,. ThC
beds dipj gently to tho northeast.

About 2 :uiles wutheast of Muntiiuclnt tIle Mi(lkc b)nination is a-
posetls il la -ge p1i. Hcrc, tihe rock consists ol tuicaccutu mtd clay eon-

tainisig grcco rcu ctiOn spots. Th1c clay was riiedt and ground fSur ues
as diilling niud for niany years.

* licasese of lihhnlogic sini~alhitis IletweL thu sallnistoncs ofr (;hinlle
& ali the Santa Rusa santstsute. some cxpustire hcarbe eneo n1aIpKd as
h11CtkUnli group, untllfcrcatia1sed. Inasnwuh ;uS the Tsia.ie rtxks in tlhe
western part (it thre coutistv generally dilp toarix tbkl: eia *Ir 'rsohit.
tile area cSlowlas I)uckrin gtuss} ils I)Yy 21.24 5., R. "D2 F.. jitlay llW ljw
of the .5aliLt RQt>N sancIUonC. Te VxN~suLres arcr gturallw x k.cu
of themX sitk crover-ofutifi srfawl, bot uas cecnitevo inl tire 1'adliec1 Iolt-.ks
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Oil and kRefininti Co. and lhe jjjjlji pesrolullu Cc. ,. Crt iujciiuUt'.e fiut three dcpkete4 .i vls nc~inwsbgu nJna-
195J; during the S-)ve;Ar pciiad W9I. £iraiecgi W953. tlbc total qualltity iletjccttd was abaw. 52 aciefelccg. 'JhCl iiejitct ioi tatc declned Ivith liftt asptessulre imcrca~sd iii dte icirututiats. 1)ieriiiq dhe (irst yvcar dhe totat inputti'as 22 atu-t'rec undier graceitv flow. lejactrau ile the tbird p .er Abe wtnal

Rclilingo lU., [tic Skelly O~il Cu., anti tihecionr t )ala alid Mmel~al Oil(:O. 1eijCcliarai uia- begpin. iii D~t.A'fnl)cr 1951. andt dth lirtj Jt immlkn s otCilicratdiclu mtl(hatLd Ale intial~ inljes.tio)i rate &,T abootc 30 ati.c-tvit, per

W~ith mi:excrelption. all Ilke wkter thti itt dthese it-.preleitaielW fIb).Xjects Wmui p't1,AbIe sthielitaw wattr deriv4cl tion) Lith Ogallala for mation
near 4uniare. VTec water produced trout wtIdl 22.37.3i-14U camne from thleGlori~ctasandL.toeee at ., detich of 5.500 ce~ta. 11itwatcr lero Vic Glnricta
is of vcry Jeuor qitality drit) req~uired 1.re:aeiwtcr (.'r the 10ccova1 & IeV4eu.
go~.t stillidc. mthf~onale.C aid .'lIIIfate h'-foci it rould Inw ned. Ncarth halftile l aier ut.*d-( ic xcc. 41 wzmi (teactivL ultimilv Wi.-tCr hornt Oa C;ktskl :a,I !e. 49,*: .41 ~11.g1uiu16 le dile er'C'Mhcg fpr'jC% toao cbdieu~Jlted LO IJP U40t
6 dauloliec, j% ~Im -it r t of alt~ac treated.

Until 95-1 the EtircWL public scacter .stpply was obu ttd from) theOgml~lac formataiots. Ovecr a period of yeati a well (iced consisting of 15wclls and rorrdug an area of about half A wecsion had been d~eveopcdon the vrest and South Aiid" of town. When initially pwtcpecd. the Wellseach yielded about. 100 gpnz;. WIa within a lcu' mnom3tdij he rate dcd~iited
bcms dic sce bt *rmt doge with very hew Ai~and. Relabiali~aoll

aced tep~air ,mswerectqucn ty nectled. Wititcern tiumed grovth of ilic to;i,Its water neictmi Circucaid the wellictid siupply, acd i i .caI ilmortagmc %vre
eylieriectutal duice u the mititittter mlontltii eul telk evady 1950j.s. 'I'll Itac(I
fisr ;eelefi~otial waer lcd toe the: alandoenment lof teh Olt. wdl( rectE acid
lo the conit~ictrci ol of a pipelinc Io all Ulca 10 mnilcl noxth ol twwe,
whese eJ1e: city n( lX)utgbulci (ICC irriuatioa.l wells andi mxilvertf.1d Li1eja IVptiblkc.-.11eply iwells. L'h' wvells (20.13.8.252 and 2.1) arc iupueita aluer.
etau, l, wherea in tl ilti wrel er( ic~d allmost all tile wells had tarl ti
punped C eAviti eeucuiy ill I~ller to kcqp Alpf With tdcc cfArmar~cid. ''itc w.c-cta
he"Arin' forteuctiteM .a tcue nc'w field apllxerctn))lL is Qeeatcritiry alinvitnt:the iaio vha1i of tla 2qccila- i., dccc jersicaryi ti its hih~l lai~nniibthtjji.
Thear saeellcted tiickatie, i ic tb~c lew f ield ov if? tu 51) feet. uWhirems illa te
old ficid div smilrac-.ethi~klJti&&cec. a uu * 3(1e l-WfIN 1.

.GROCNII IYA I M t.Ft I tt)tNI T

Water costsutitptlin in 1.eumkc thcouglt I93qi -was at auetcu iarrate of 246 acre-feet: Per ytear. or abouti 70 alionas per permit lieF Ird
.for the population of about 5,10.Auutuisiig pet- capitat confl5ta~p u~l WoAbout 3lt gallrno, psr day per pcrs3on thze tvtuumptiore rate at C£wtiewill CxCr.ce1I .-)O acrc~icrt, jx~r yeat when the towit rcachc% a Irnptidatioti

Thce %ater-tctiaply pblemll~l 2t Jul is a reptitiol Or Ihe eX11criecace atE~unice. Coeniniued igrowth Eroeed thle city tel abarctiin its Oldi 4ater.supiply %ytul 'hich'v istcet of live wells wishiutht ilc ity litnlib.- cshbotictontd in thc Santa RSta sandsul siteam carlh prxducing iabojxtThmn 'le city Wihutegna abandont4 litrigation wvtll abtout 5 wic at Lof town and converted it to a Imbliv suppLy, It. atsn drilled a t scot;4 Wrll*5 thate one well could bc used aa tandlby *3h well (25.37- .Si3[a) iA:1ottnrued in ulic Ogalllam f'orcnaiioc; at the diow the iiaturittedi thidckrss,~Was about B0tl ecl, which is unmiscta1ly thick toy the soutitrn Lea (9cmty
area. nhe new twell was tcseed sit ThI) gp~et wilit a drawdowa of! otily Ij
fce:. It. tvm placed lif lic tiatiou it July 195*l.

13y 19i-59 thit bupmpy %was tic longax tclcptsidubla: Atiring pcriodi Aipea deniam fma tvate. becauttt thr. atl ui~er' had becu seriously edq~lctcdby7 jiumpitig for idugnusWe and mnccuicipul mittj)Jly. Tilec citx uadcFroak
1)(Ogn~ran tif te drilhtisg tit s*Ls. 16 -Qfi 19 r. S.. It. nc; I:.. &aiE (IL-,veloped two prodeactios weils &aPlable uf a conebismd yicld tar masl dtitaf700 gput. This watlr xt brantc LhC priture sourrce (if ziullply fur jal iu April1960. Tcc~wLl hield east of thle city was kep: as a standby sOUTce
lit J960 aie pcr capita use of wuter in jai was.t about 100 gpdThesupply of wace eveylopedisouthwest of du: city will persititia subscaecuial

recrecase in per capita consumnption.

Oil Cctster
,The enthir mwater milipO- at. Oil Ccittcr i~s provilled by one well C411-VI.9.222). lioltoriwd apparently bi the Clficlic fotrmual n.ic tatiln?;il

of mthi% wJis 1* liout I) gJim. (it ICIe tlittlt S ~ micfrci, pe yciCtt. live &t~1jtpl)yis inadvAluamLe aatdt is madir to do nxitty by c'arcliii 1-umbanding. It i.S Priss
WeC that if tlit, lell W.Pre d~eicnda o h r100 to 2DG r(14. anil ad1-tiu tem

sUp)JuiV udtlJ&l he Eatend itt %he Salitu ItnSU4 EriUTIDUauil.

NIUMMttcICult lt1e 1D IpUblic eafter supply. WVamte is jinnitted rmm pri.vate shlm~loir wells bottomted inl Qotenatryxm~ alittvieec. The1:1 teth indviiaira. are* WaC4eieete, blat 1ihert' is dall4;Cr cl 0itAIllicaauuaticia. OuC eflitatIUl.
fltutte %Vc11 locatd I enile -A11101h Odf tctMtt 6e djCciCtc4 Id tl llt Wtti'1t1) ant

atteiuea.a'n. ThC -2 t ot l tzUUMhIAttu pIbalylck vXtt-.'tt (imiet all OiulC .

.
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Dlepilt hiti^tle I ir Itn~a ])J.,! lt3, 4jrt~ n.
of cp .well ( AK I Is 1.0jIC 1e,44 Coin. nc r l fIs M hto t*e !

0..w t$i>rt t' l (io|t f rcirs) (f.tt) 1ltmetI .'ei p1ccel.l of o%.2,r. a .zrs '- _ _
,!I7..'3!2( tic .'rL..tz-a..c J1 3250 1.43D -. )w11 -_ C N' '324 ahl,.amiie.t.riqt3,hII )1. itstroC.0 =

(ri.*. Chin"kal Anljgl)S In table 6. S
09y ou- Th 23M 3430 son I124 1O i t wS)i lbr I0 F.S ieee.

6qirmh.ChI1 atmlvsw. in 32
1-l1..92J I (uCiit C~orp. (p 21 3.373 6) S 274J22 f i I .2 mmle ln css.§2]~0% '( 1-: Irt il:l~ B]tn...k ;.pj;1 t7-a. WeD 'tv1.X),,lElaly;'~xib3;.4pn; O!) C3 2t i5t-, w 11.14-1 _ 7 TO In.JI (..14 rl.urtie Mim. Will 17. w%17Z

223.~ I 3.~~)d LI BI'.!: % 3.370 47.3 IDiV ris ~ d t.W. 3
21.37.3;.111 r..l~ C4 G6 . :4 1-9=s 1t ^ hl.n~tvle57 o. :334.1 43 4 . (1P - 3.0 40.R 2 '3 - £2C I .133 MRIAICVt#'I (L;3 94y 3330 7b.4 t. ;4. 7 N N -ml.,t1|. Ti )O? ....-.- 1,- _- .- 1.ll...~n :uvmtywii ;n iabltt 1.*o. 'in I t4 _ - - -d - N N I.a 

.9.11 2IMnuble I0)1 ( - 1%3 .353 ))ry -1 . - -
S'S V3 

Dud 
ybandnet.

j1: S.33.2A130 , SoD 6n 'ir 30.4 .IO - -.. 'w 5 W'dit. I:LC (.. i.
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