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Alth*ugh aqriifers beneath the entire ccunfy w*re evaruat*d, only the ar*a* exhibiting

the gr*at**t p$tentisl to havs relatively high well yleids were includ*d in the ranked sitss.$ata *otrlceted *om a* explorat*ry w*ll rlrilling and festing prsgram shouxd b* *valuareel fc
a$s€$$ additional pot*ntial sites.

sp*cifi* tcwnship and r&nse i:l*ck* wnre ra*ked based s& their pcte*rial for
expl*ratory wells in thc Triassic-age $a*ta Ro*a aq;uifer, and the permian-ase c*pitan and san
Andres *quifers' F'ignr* l2 pre*ents the highest-ranking lnca{ions f*r expl*ratcry weils in tlre
$anta R*s4 c*pitan' alrd san Andres aquif*r* sv*rlain sn .lnrater level change$ that ocsurcd
i:etw**n 19s] auri 1998' Thu*, the best heaticr:rs fur expxarat*ry wel.trs san b* c*rnpar*d and
cortrasted wiih thc areas with the greate* water lsvel d*crines. The oute*me *f the ranking
pr*ees* i* pr*sented in ;4pp*ndix A" and the t*p-ranking locations ars suffirx&rired in Table 3,
The lc*atio*s for exploratary wells were ranked based ** the p*ram*t*rs iisted bolaw:

Ai $ite *ceessibility, rcads, *nd t*pography.

,, ]lI:*, Liftle tc ilc exisfixg r*ad e*{sss: st**p t*pography
I 3) fuloderat*; s'rne road access {drt}, modsrate tc rs,* topography

3) Good: Road access {dirt}, tow ropography
,.' 4i Excall*nt: Road a*ce$s fuaved), iorJ t*pog*plry

s) srtimated drilling depth to p*nstrate satwated thickness of target *ql"ritbr
1) Foar; Sreat*r than 4,00S S
?) Modero.re: ?,flCIff to 4.00CI ft
3] {ia*d: SSS rc 9.0S0
4) Sxc*llent: less than 50ff

c) Froximity to th* L*a ccunty und*rgror.ud water sarin {the area c.f high demand}
r) poor: *reater than 40 mires &*m area *f high d*rnand
?] Maderate:Between:0-40 ntiles from ersa of high dernand
3) sacd: &e{w*en 1*-:s miles &sm area *f high dcmand
'r).Ex*erlent: iess than r0 mir*s **nn area cfhigh demand

D) Availability *f data
l) pc*r: Na spe*ific data available fur ar*a
?] ]l{*derate: *ne tyge *f dnt* availab}* fcr area {for exampie, water qnatity}
3) G**d: Two fyp*s of data avnilable ilrr are* {fur *xarnplq r,vater quality andpermeability)
4) fixcellent; Three typs$ *f dsta availabls fcr *rea {for *xampl*, wa{$r quaiity,perm*nbility" a*d well yield)
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Ei Water quality
i ] Faor; ilhlcrid* *sncerdretion ovsr 5,S0fi mg/L, tctal disscllvcd xolids

c*ncentration ovrr i 0.0SS mg,/L, hydr**arb*n conta*:*nation
?) Mod*rnte: ChJorid* son*$ntrati*n b*fwe*n ?,50S and 5"il#0 rugll, fatal

dissolv*d s*lids n*ncerltraticn hetwe*n 5,*00 a*d 1*,0*S mg/I.
3) Gaod: Cf:l*ride eilncenlratiql* b*lween l-*CI* a"nd 3.50S ffig1t. total diss*h,q:el

**lids ccncentraticn betwe*n ?,5il0 and 5,000 r*glt
4) Excellent" Chloride coneentration less than i.SS0 rngfL, total dissolv*d sclids

*a*c*ntrati*n Inss thaa 2,5S0 mg/L

F.) Fr*eence *f iaterpreted faults that rnay be suffsunded by *ncture* that have the
p*t*ntial ts inereass perrn*nbility (OR) in the *ase of,tke Capit*n aquifer, *trsence *f
sr-rbmarin* c&nyons {which have l*rver trans:nissivity thar Capitan aquifuri

l) Faor: N* fbults nre int*qpr*ted tc be presu* in area {*R} High density *f
submarine canyons {nt*r* than 25 perr*nt *f blcrk ir cccr.rpi*d by
srrbmarine c.anyons]

3) Moderate: A fbult andlor struet*ral high ar* inteqpreted to be pr*sent in
area {ORi 13 t* 25 perc&nt sf block o*cupied by *ubmarin* **ny*ns

3) Go*d: Faults with two different orientations are interpreted t* inter*ect
in area {*Ri 1* tCI 13.5 percent of block occupied by submarins rany$ns

4) Ex*ellerrt; F*ults with tlre* diff*rent *rientations are i*terpreted t*
intersect i* ar*a {$R} a*r:* t* 9"5 pnr*.ent *f bipck oc*upied by
sub:nari*e cafiysns

G) $atur*red thi*kn*s* *f aq*ifer
1'! Foor: 50 tn 1fi0 ft
?) Mad*raf*: 100 t* ?*0 *
3) G*od: ?*0 to 50fi ft
4) Ex**llent: 50S tc l,SS0 * sr s"rore

Hi Well yield
1) F**r: available data irdicates rv*ll yields ls*s than 5* gpra
3) lWoderate: avail*ble data indieat*s weli yieids betrveen 5fi *rd 10S gp*r
3) Go*d: available data indieates well yields between 10* and 150 gprn
4) Fxcellent: avnilabie data indirates weli yield* over 150 gprn

I] Perrne*biiity
l) Fo*r: zero of n* nexr*y ru*a$uretnent
?] M*d*ratc: I t* 99 millidarcies
3) fiti*d: l0* t* *9$ millidarcies
4) Hxcellent: 1,000 rnitlidars.ier or ffors

Th* I*calion witl: ihe hig}rest points fbr a pa*ieular aquif*r is thc best locaticn fcr that

a**if*r.

JOHN S}I*&.{AKXR" & ASSCICIATES, INC.
W,qTg:{-R}i{ir}URCfi AN} ANVfiIONMEXT,,IL CT}NSL;LTANT$
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Triassie*Age $nnt* Rosu Aquifrr

The Sar*a &*xa aquif,er may prnvidn p*table w&t*r and *t*ck water s*ppiie* in [,ea

County. Althaugh wells teppins th* Santa Rosa aquifer in tlds eree may pr*duc* water with

r*latively lnw TSS cnnc*ntratio*$, th€re may be hydr**arbo* **ntarninati*n and l*rv rzuell

yields, ** experienced by the City of Jal axd the Tswn of *il C*nter. Weils c*mpletcd i* the

$anta R*sa aqxitbr ar* much *hallower {ah*uf 3"500 feet sfrall*wer} than th*se *on:pleted in

th* Capit*n and San Andres aq*ifers, bxt th* littl* well yi*ld infornati*x thnt is avail*ble

sugsests rnuch luwer well yields ccmpared t* the tapitan nnd $an Andres aquiferx. []r tws
instaneex, polential locations for expl*ratary rvellr in the Triassic-age Santa Rcsa aquilbr

*oincid* with k:cati*ns for exploratary well* in ths San A*dres aquifer. ]n these location*, an

*xpl*ratcry weil cauld b* Bsed to a$sess th* water*prcducing pat*ntial sf th* $anta Rosa

*quif*r xrd the Sau Andr*s acluikr,

The first-ranked lacation for explor*t*ry w*11* in the $*nta Rosa aquiftr is Tcwnship

2l $outlr" R.ar:gc 3? East, nesr Eunic* {Table 3; Fig. 13). The top ofthe $anta Rosa aquifer is

prs$snt ar a depth *f 1?5 feet in thix areq and the aquif*r is ab*ut ??5 fr*t thick" The

southeast quartf;r cf Teiwnship 2l Scuth, Range 3? Ea*t is c.onsidered to be thc bsst l**ation in

this townskiplra*ge bl*ek becauss i*tersecting &utrtc er* prssent and TSS rnea$urem*nts were

543 and i.90il mg/L,

A se**nd-ranked lo*ati*n for exploratory walle in the $anta F.**a aquifer is Trwlship
?l S*uth Renge 3S East, west of Eunice {Table 3; Fig. l3}. The top of the Santa K*sa aquifer

is present at e dspth *f 197 feet in this are4 a$d :he aquifer is *bout ?50 fc*t tlri*k. The

no$hw*$t quarter is c*nsid*red ts be one of th* b**t }*cnticns in this tcwnxhip/range block

bncauce TDS wa* measursd to be 803 mg& in this are*. The scutheftst q$ertsr rf T*wnship

tl SoutlU Range 3S East is ans{her good location in this t*wn*hip/range bl*ctrc bacaus* *
nsrthweet-trending fault is pre$€nt.

Anathsr sec**d-ranked louatio* fur exploratory w*lls in the Santa Rosa aquifnr is

Tnwnxhip ?* $*uth R-ange 3* Fast, b*twecn X,uni*e and Hobbs {Tabie 3; F'ig. 13}" Ths t*p qrf

the $anta R*m aqui&r is pr*sent at a depth of 1?5 feet in thi* ar*q and the *quifer is about ??5

&et thick" Th* *entral parti*n of To'*mshjp 20 Souttl Range 3S East* in*luding Sections 3, 4,

5, 8, t* Ifi, 15, 16, and 22, i* c.s*xidered t* betire best lscatian in this t*wnshiplrange block

]O.HN $HOI\{AX3&, & A*S*CIATE$" IN{:.
\TATER.}TES$IIRCN AN'} g.N VIX,*:{\.18$TAT, CONELI.TTq]\TS

l4
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because fanlts *ppear to bisect the struetural high in thix srea. The c*ntral p*rtian *f T*vnship
?0 $*uth, Rang* 38 Eact is alsn the frrst-ranle*d l*cati*n ftr explrrafory wells in the San

,4"ndre$ aquifer.

Yet anoth*r s*c*r:d-ranked l**ation for exploratory r,vells i* th* $anta &*xa aquifer is

Township l9 Scuttr, Range 3S Xast" scuth *f Hnbbs {Table 3; Fig. Iai. The tcp *f the Santa

Kasa aqriifer ir pr*sent et a depth af 130 to ?*0 feet in this area, and th* aquifer is ?iX) t*
25*fest thick. $ecli*** 1." 3,3, 5, Iil, 11, 1?, 15, 1S, ?0,3:,3?, ?S, ?9, 31,33, nnd 34 of
T*wnship l9 Sauih, Range 38 Hast, are s*n*idered t* be the b*st locati*ns i* this

t*w*shiplrang* blcck beca*se intersecting faults are prer*ni in these SectiCIr:s" This is *1s* *

scc*nd*ranked troc*tisn for exploratory wel.ls in the Snn Andr*c aqui&r.

Capitan Aquifer snd Sa$ Andres Aquifer

Th* Capitan aquitbr has th* pntential to produc* l*rge quantities of water, th*ugh the

watsr is typieally of poor quality" Howev*r, weter with ehlorid* eoncentr*1i*n* sf le*s than

5"S00 mgIL {r**ghl1' c*rrrupontling t* TT}$ coxcentratrions of 1*"**0 mSL; Wallae*, 1991}

has bser f*und in the Capita$ aq*ifer i* T*wnrhip 20 Sout\ Range 34 Eaxt" in ?own*hip ?1

$*uth, Ranges 33, 34, and 35 Eas! anrl south along the Capitan reef inta Texns {Hirx, ISS*;

Wallace, 1$93)"

trV*ter lvith clrlorid* c*ncentrafifir:s *f,less tha:r 5,*00 rngll has also be*n found i* thn

Fermian*age $an A*dres aquifer adjacent ts the Capitan aquifer between Hsbbs and J*l

{Fig" 5}. Thi* ar*a of better quality water in thc San A*rdrss aq*ifer s*inuid*s with the

strueturatr high *n the top af the Yates F'ermation and the Ru*:ler F'ennati**. Th* *r*a shcws

r*laiiv*ly high por*sify and permeability in the San A.ndr*s cquifer and go*d hydraulic

*fransctivity with the *djan*nt Capitan aquifer {Hirs, }9?5}.

The ar*a also coincidst with the 'Hobbs Chan*sl" {Fig. } 5}. in :}re p*st, gr*und rvater

{trowing e*t *f the Capitan aquifer and into the San Andres aqaifer w&$ ssnceRtrat*d ahng the

Hcbbs Chans*l. Sef*rs the Pecos Rivnr inci*ed into lhe Permian-age rscks near Carlsb*d, tlie

fapitan aquifbr r*csiv*d recharge &om tbe Gundalupe hdau*tain* l*eated w*st of C*rlsbad and

graund water fl*wed eastr.vard along the aquifer. Aft*r the Peccs River incixed into the

*apitan aryrif*r, graund-water flsrry in the aquifer revers*d directi*ns. More r*cent extensive

drvelopm*nt of oil and ground*watsr r*sourses in the Delaware Basin has furth*r re-

JCITIN SHSMA.KNR & AS$CICIATES, INC.
\q,ATT,R-RSSNLTRCE,{hFD TSIvIftO}ih{E',{TAI" COH$LTLTANTS

t<
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cs$fi$rrcd Srsu:rd*wftter flsw. snd f:*w ix no io*ger csncentrated al*ng th* Hr*bx Channel

{fig. 5; Hiss" 19X*}" Water *f bettsr quality may have been transpcrted al*ng t}:e rcef and int*
the H*bb* Channel irr the paxt, and is n*w rn*ving ka*k intc the tapit*n aquifer and fi*wing
$*uth thr*xgh the aquif'er toward Texas.

Spc*ifin Lccati*us for Sxplorntcry lffeEs in the Capitnn Aquifer

The {irst-ratked location f,cr *xploraterry w*lls in th* Capit*n aquif*r is Township 24

$quth, Rnnge 35 Eant, n*rthwesi of Jal {Tabl* 3; Flg. 1S}. The t*p of the Capilan aquiibr is

pre*ent at a depth of 3,?5* t* 3,*SS feel in this area and tlie aqui*r is ab*ut 1,500 t* 2,0$il fe*t

thick" A neries $f wellt c*rnpl*ted in the Capitan aquifer t* d*pths *f ab*ut 4,*S0 fect in th*

n*rthwsst querter of Township 24 South, Range J6 East, specifi*ally in $ectisn* 4, $, and 1S,

have relativ*ly }ow chl*ride e**ecntrntioNs that ra$Se *sm ?,3S0 t* 3"4** mg& and TIIS

ccncentratians that rnfige frsm S,9fi0 tCI ?,0fi0 mg/L. These wclls have extimat*d yietrds of350
gpnr" but the wells have ths potential t* be pumped at high*r rate$. Aft*r pumping" the wells

recover nearly instantan*axs1y and the stati* water level is about ?S0 feet below ground level.

$ince th* water levek in the wells are ab$ut 3,55* feet above the top of the *quif*r, they are

artesias wells. Sther w*lls cornplet*d in thc Capita* aquifer in this area wsuld als* probably

he artssian wells. Althaugh the welJs in $ections 4, 9" and 16 do not prCIducc oil or gas, a well

ia the neighbcring Secticn 3 produ*ex ail and rruaf*r **rn the Tansill an#cr Yates Fornations

cf the Artesi* Group, which ovedies lhe 5*n A,ndr*s aquif*r and is adjacent te. and somewhat

interfingered witlr, tlre Capitan aquifer. Anather well in Sestion ? produee$ ga$" Thi*

demorrsfrat*s that the pres*nce *f hydrocnrbcn as vrell a* TDS concentraticns in the Capitan

aquifer ffia.y vaqy **m ons sectipn tc ancther" fluctuaring over srnall distan*es bnsed on the

pres€il*e and density af Sactures" and the nature cf th* eo$t*st *r trnnsitiafi xolr* b*tween the

Fermian-nge marin* sh*lf and Capitan aquifer. The n*rthrvest quafier of Township ?4 $outh,

Ra*g* 36 East ix **nsider*d t* be ths best lncatisn in this t*rv*ship/r*nge blork betause *f th*

kn*wn high prndr:etivity and r*latively go*d wat*r quality asso*iated with w*lis, and the

permeability :n*asursme*t nf 1*,3$g millidarcies in this area. The Capit*n aqui{br is aiso

reiativeiy thick in tkls area, abcut 1.500 to ?.CISS feet thick.

Another first-ranked Iscati$n f,*r nxplorat*ry wells in th* Capitan aquifer is Tawnsh.ip

31 $auth, Range 34 East, west cf Sunicc {Table 3;3i9" t?}. The trp of rhe tapil*n aquifer is

prssent at a depth sf 4,0SS ts 4,500 fuet in this area, and the aquifer is about 1,500 fe*t thi*k.
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The *entral part cf th* eastem half *f Township ?l $cuth Range 34 fias{, specifi*ally Seetir:ns

24 and 35" i* c*nsidered ta be the best J*catiein in tlris tawn*1:ip/rang* bln*k bec*u** r:f the

chloride m*a$lrement cf'2-60$ mgll" the perm*ab,ility rneasxr*rnenf of 1,?3fi rnillidarcies, and

the r*latively high thick**ss sfths *quifer ir: this area"

The seccnd-ranked l*sati*n for *xpl*ratoqy wells in the ilapitax aquifer is Towiship
21 S*uth, Range 3$ East, west of Eunic* {Tabl* 3; Fig. 17}. The t*p of the {apitan aquifer is

pr*$silt at a d*pth cf 4,0S* t* 4.50S feet in this *rea, and the *quif*r i* abou{ 1,50S:feet thick.

Th* n*rthw*st qiiefier of Township 2l Sont[ Rang* 35 East, specifically Secticns 7 and 18.

are **nsidered ta be tbe best iocali*n in thi* tow:lshiplrange block because *f the chlari*e
$le&surenrent of l,$*0 mg& and the relatively high thick*ess o the aqr-rifer in this area"

Sp*cific Losstion* f*r Xxplor*tory rffslls i* th* $*ll Sndrss Aquif*r

The first-ranked ]oc*ti*n for explora{*ry wells in the $an Andr*s aquifer is Town*hip

3* $outh R*nge 33 5ast, betwesn Hunice and Hobbs {Tahle 3; Fig. 13}. Th* t*p af th* San

Andres aquifer is presenl at a depth rf,4,?S* ftet in this area, and the aquif*r is about 1.000

{bet thick. The central portion of T*rmship ?0 Soutfu Range 38 East, *p*cifically $*eticns 3"

4, 5" 8, 9* 10, tr5, lfi- *nd ??, are cqnsidered lo be the best Iscatiofi in this townshiplrange

blsck beea*s* fault* appear ta bisect the structxral high in tki* nrea, Alth*ugh fr.ults do not

appeer t* be present in Secti*n ?" perm*ability wao deterrnined to be &2 millidarcis*. Thi*

Iocstisn was also a second-ranked locaticx fur explnratory wells in th* $anta R*sa aquifer-

Another first-ranked lo*ati*n f*r *xploratory well.s i* the San Andrss *quifer is
T*rarnship l9 S*utlq Range 38 3ast, south s{Hobbs iTable 3; Fig. 13). The tcp of th* $an

Andres aquifer is pr*xe*t at a depth cf about 4.060 fret in this arca, and the aq*ifer is ab*ut

l,314feetthick" S*sticns 1,30 3* 5, 10, ll, 12, 15,:{, ?S, ttr,2?,?&, ?9,31,33, and 34 of
Township 1S S*uth, Range 3S Fa$t, are cansidered t* be the best locatiCIns in this

townrhip/range block bec*use int*rsecting faults ars present in these $esticng. In Secticn 5,

permeability was 113 ffiillidarcin* ar:d shl*rid* was 3,4*0 m#t- Ir: Sectisn 15, perrn*ability

rva* I r*illidarcie*. This location wa$ also a sec*nd-ranked l**atisn fsr explsratsry w*lls in

the Santa Ro*a aquifer.

A sec*nd-ranked lscation fur expl*rat*ry w*lls i* ths San Andres aquifer i* T*wnship

?3 $*r:tl\ Rang* 3? E*st, s*utk *f Hunice {Tabl* 3; Fig" 18}. Tle top sf the San Andr*s

aqui&r is present at a depth sf 3"9?? fmt in this aree, and th* aquifer is ab*at 1"063 feet thick.
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Farr wells *exrpleted in the San A.ndr*s aqr:if*r i* Secti*n 15 have report*d yi*ld* of ab*ut

??0 gpm. 'I"hes* vr*lls l:rave perf*r*tions frc]rr! 3,*** t* -1.6*$ feet. T'h* purfips ar* $et al ab**t
?,S00 f'*et" e*d the wat*r l*v*l rernains at abcut 1,200 feet during pumping, indi*ating that thr:

r.+ells are *apable of,pr*du*ing wster at r&tes gr*ater than 220 gpm. Since the water levels in

the wells art *bcut 3"70{i &*t above the top of the aquifer, they are artesia* w*11s" Oth*r wells

compi*ted in the $an Andres aquifer in this area lv*uld als* pr*bably be *n*sian wells. $ns
ci these weilr prcdussd wfltsr with e TIS *.CInc.entrati*r: of $,356 nrg/L and chlsride

c*r:csntr&ticn of 1,48$ rng/L" Ths sullate concentration \r1&$ rel*tiv*ly high, 3,*31 mgll-^

Small am*ililts af ail and gas are also produ**d lb*rn these w*itr*; the prndr-rced water has a

nlight sh*en, $t:me watsr xampler have shown e}*vated hydreg*n di*uifide {'Warr*n, cral

communicatioq ?0*2). $ecti*ns S, 8, l:o 1S" 1?, :1, ??. ;$, ?9, and 34, of T*q'nship 3?

$outh, Kange 37 East, are con*ider*d to b* the best l*i:atio*s in thix t*wnsiriplrange black

bes*uss a northvrest*trending fault is pre$ent- In Sectia* 15, well yields were abost ??0 gpn:.

and in Section 29, permeability was 1t3 ruiflidarcies.

Annth*r s*c*nd-rnnkcd l***fi*n hr exploratCIqy w€ll$ in the $an Andres aquifur is

Tcwnship 19 $silth, Rc"nge 37 Eaxt, *outhwest ofHobbs {Table 3; Fig. l4}. Th* tcp nf the $an

Andr*s aquifer is present at a depti: of 4,S56 to 4,??4 ftet in this are4 and the aquifer is abour

j,146t* l,314feetthisk. $eetions N, q, 14, 15,33. ?4" nnd ?5, of T*wruhip 19 Sour[ Range

3? Hast" ere r*nsidered t* be the best l*cations i* this townnhiplrange bl*ek bec*uss s

nnrthw*rt*trsnding kult is pr$$ent. l* Section 8, chloride was 2,700 rugll. trn Section 25,

cirloride was 5,*0il mg/L and permeability w*s 118 millidars'ies.

WA'TPR NISI{TS ISHSISERATION$

The NMOSE may havc *onterns ab*ut the p*t*ntial hydrauli* i:mpaets *r the P*c*s

River fram purnping water from the deep aquifers, pafticularly lrom the Capitan and San

Andr*s. Thes* ssnserns could give rise tr litigati*n r*g*rding the pot*ntial need io purchase

\rcat*r rights i* the Fesos \ralley, or, poxsibly requiring additi*nal stuclies, including ground-

watsr flow mod*ling, to more fully underxtand th* hydroge*lagy,
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