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ForoopoinToy e o s Ll DG A St THD WACER SUI LY 4T T B CHACO
CAT T AT TONAL CORIMENT, alt JUAN VUL, H AT T LI0)

By
3. e West

I ROVICTT AN
INTRODUCTION

“"he larrest of four tracts that compose the Chaco Canyon Wational
‘onument, one of the mosi important archeolo -ical sites in North America,
and the monument headquariers, are in T. 21 usy, R8. 10 and 1li w., in
southern 3an Juan County, !, ‘ex. l'crsafter in this report "Chaco
Canyon fiatinal “omwient” wil! refer t> this, the lar;ebt tract. The
monumcnt headquarters and Fueblo Bonita, the peint of pfincipal interest
at ‘he onument, are on' a 7raded dirt rcad about .2!3 miles south of the
flanco Trading Post 0. State tirhay L, and about Sk miles north of
Thorean, N. @Xe, On i'e 5. Bichuey 66 {£1v. 1),

'rs Charles Sharp, Superintendent of the Chaco Canyon Natiomal
Sanument, renorted that the number of visitors to the :xonument has
increased significantly in recent ysars. Construction of a paved road
from state liigiway LL tn the -onument, and s visitor center and Lmprove=
nent of the carping area, are planned. More mitou. will be atirscted
to the nonument. A new headousrters building has Leen proposed for
construction near the residences (pl. 1). C=Jm0q.‘mtl:f, the water
requirensnt is expected to exceed 10,000 gallons per day in the near
future, according to !r. Kell of the Natiomal Park Service.



-- .- - - COLORATD |
[ I\ NEW] mMexico T o T
| {668\ ) 550 J
-

Shiprocx ()
B8ioomfiela

O
FLrmington

! 710 ARR:/BA
l COUNTY

(666} SAN JUAN
COUNTY

RB1an~0Trsding

uebio Bonito
Ruins |

DDU"DI‘ rln'dJ’\ Rulf‘S
“ha.o Canyor

T ticnol

56 Na |
Q Mcrument

\

4 “haco Canyon

Nctiong! Mcnument

“ra.n f:\’\ym\J
_Natnsh Morumer t[,

nb

(JLa Ventano

NEW MEXICO

Crown Poaint OChaco Canyon

.
INationgi Monument i
L]
1]
'

ARIZONA

4

Gallup © McKINLEY COUNTY

- ———  — - - -

\ - - -

\ ALBUQUERQUE,
BERNAL L&

-

i VALENCIA  COUNTY

Figure l.--Index nap of northwest New exico showing
tne 1ocztion of Chaco Canyon National

“onument.

Yo



The water supply for the :onument is ootaincd frona three shallow
dug wells {15 to 2. feet deep), which are on low benches in the Chaco
iver channel and are L to 3 miles from the nropssed onnient heade
quarters and visitor center. The avera:e yleld of 'he uells is less then
€ rp.: and the wells are susceptitle to iillin; with floodwater. water
is swmped from the —ells witl smallecapaciv, 13ft rosps rowered with
racoline motore whisl wre lu vlis heslde 'hie wellse Tvo 97 the wells
souply water {J tho nearby onaent headgquacters and 1o Lwd residences.
The third well serves twy residences ncar the propised neadnquoarters
site. 4 pipeline anoiv ¢ lic long =rans dis voter fru. tkis veli to o
e

storace 'ank above the residences. The Lif ffraw <he well Lo tie s orae

tant in abot 159 'ect,



Previous Investigations
‘reviyig lnvesti-a‘ ions

A proundewater study =t ti:e Thaeo Canyor ational ‘omusent -as
wade by Q08 4. axwell, ‘‘e-ional Jeslo:ist, .allonal fart serviee, and
a report uas sub~itted to the Iark derviee in Septe her L4, v is
work vas ocuprle entes b7 adnitional “ield work 0 r. axwell and . .

wthroeck, “ssist-nt Criel, atvralicst tdvizion, .a ional »ark service,

A joint re;»ort coni:inin  eny ocacie oo e s € Lo oana v ueeading
developient of weils in nmo ¢ 7waes 90 Cre’asedic 2 o, :nich nderlie

‘he areoa, .as :weitted b wthrock and Laxwell L9 i.uc :ari service in
122, A lar e areg c.5i, gouth, and west of tike Checo Canyan Latlmnel
‘onument was aappL..d b, the .« Ge eolo iral sruve, {Lauer and .leeylde,
1921; .ears, 193); vane, 1736, hunt, 1735; seaxnynt and ' uilivan,

17593 v :lliran, 1755) as a part of investi;etions of {uel resources
in the ian J'an iasine wateresuprly investi ations of some localities
near the ‘'wnument ere .inde by .. . :lalpenns, I. v. ilgrsibarcer, and
pthers of the . 3. eolo ical surey, in cooperati n with the urean
of Indian A.i‘i‘airs; as a part of the rorunieva‘er investi a-ion of the
‘avajo Indien lands. feports on * ose invez-iza‘ion? have noi . cen

rublished,



The fourth negment oi the niber, which eimsists of three diri s,
denote=a tha porticular l0=acre iract in cvhicl. the well is situated. For
“his purpoze, the secti is Adivided in'o Jour jyurters, mwmered 1, 2,
1, and L in he nor.al resding order, for i.c norihwest, northeast,
southwest, wr! sovleast quarters, respectivelyss he {irst «i it of the
rourth ze.rent iivos ihe jpusrter sec’loun, whieh 15 a2 trast of 150 acres.
31 dilerty, ine quarter section is diviced into Jour | veacre trocts
num.cred in the soue mawner, asd the seecond dil denoes the ULmacre
tract, FPinally, the Ll=acre :r--t is :iilvided into ionr 10=-acre tracts,
and the *hird di%it Jenates e l0=aerc traci. hus, well 21¢11.12.3).L
in San Jaan Tounty is in Lho SELSE4SWE sees 12, To 21 Ney Re 1l We Lf

v

a well cannot be localwud ace.ratel’ uithin a l0eac.e tract, a gero is
aged as the third diit, and if it cannat b located aceurately within
a | Nencre ‘ranl, zernss are used for ioth the sreond and third digits.
T *he well c-mnot Le loca od mora clocely than the dcetion, the furth
~e ent 21U the vell nrwer iz osdlted, ieollers a2, », ¢, ... are added

t2 the lnaot segwnt o designaie the second, inpirl, Zoorth and gureereding

wells roecordei in the sa € lOwacre tract {sce fig. 2le

-_)=



Common system of numbering
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TOPOGRAPHY AND DRAINAGE
YAF AR S bl e INAC

“he Chaco Canyon lational ilonument is in a rﬁgion characterized
by mesas whosze surfaces slope zently to the north. The mesas are
separated by a network of interudttent streanms. }n ﬁpe past the prine
cipal strease eroded deep canyons in tﬂe ganustone and shale bedrock,
Tater, the canyons were partly filled with alluvial silt, elay, sand,
and ‘ravel. The courses of the streaus within fhe canyons «ere
frequentl, chan;ed by ihe erratie depo‘ation of sediments carried by
the streans, bvt nearly level floors were hrilt across the canyons,
The floor of Thaco Zanyon, in the nomument arca, lies 3 to 350 feet
halow ithe itops of the mesas on either side of the canyon. The walls
of “he canyon are nearly verticsl.

The modern surface draina;e of the re-ion is characteriged by
1lash floods, which have eroded deep chamneis in the flood-plain
deposits. The channel or the Chaco Ziver (comnonl; termed Chaco wash)
"in the -wonument area is 20 +o 30 feet deep. The Chaco River heads at
the Continental Divide, about 25 10 30 i.iles southeast of the monument,

¢
and {lows generally to the northwest.



GEOLOGIC FORMATIONS AND THEIR WATER—BEARING PROPERTIES
fio T, CTO e TN AN IR 0 AT ReBIARINY PROPERTTES

The geoloyic formations in the area of the ~onumsnt pertinent to
the occurrence of ;round water are the Quaternary alluvium of the valleys
and the underlyin: rochs of Cretaceous age. 17The Cretaceous rocks in the
Chaco Canyon area consist predoninately ol siltstone, but with alternating
layers of sandstone, clayztone, and coal thal dip to the north at a rate
of about 107 reet per :ile. 1 the Cretaceous rocks the sandstones are
the potential aguifers. ineonsolidatcd alluvial deposiis of clay, silt,
sand, and ygravel of ‘nuaternary age occur to a ..ini.wt depth of at lcast
10 feet, and perhaps considerably rore, below ﬂhe iloor of Chaco Canyon,
These deposits are the preseni source of waler {or the :roniment. 7The
ireneraliged siratigraphic section in the Chaeco Canyon area is presented
in table 1 and the poneral strati;rashic relaiions of the rocks of
“rctacecsus ave in the region are shown diajramatically in figure 3,

The Tormations are described in desconding order on the fullowing pares.



7able le.==Generaliged stralieraphic section in the Chaco Canyom area,

] Approximate
Age Sysbol P otratijia hic unit thickness
(feet)
s, Gal Aliuviw, 0 = L0+
-
3
koa ! Djo Alasd sandstone s =130
hk #irtland shale 500
KE rruitland formation 120
Kue | Fictured 2liffs sandstone Y0 -« 70
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sch “13Pf ouse sarvistone, 350
upper part
] kmd kenetee formation 1,30
& y
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& R
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(After Beaumont, Dane, and Sears, 1956)

Fig. 3.--Diagrammatic sectiom showing stratigraphic
relations of Mesaverde group and its five formations
between Gallup and La Ventana, New lexico. Members of
formations and associated bedss Kf-~Fruitland formation
and younger teds; Xpc-~Pictured Cliffs sandstonej
Kl-~Lewis shale; Kch--Cliff House sandstone with la
Ventana tongue (rlv); ¥ma and Kme--Allison member and
Cleary coal member of Menefee formationj; Kh--Hozta
tongue of Point Lookout sandstonej Kgc, Kb, Xds, and
Kde-=Gibson coal member, Zartlett barren rember, Dalton
sandstone memier, and Dilco coal member of the Crevasse
Canyon formationj Rn-- ancos shale with “atan (Xms) and
Yulatto (Kmm) tongues. 3ection is not drawn to horizon-
tal scale.

// e



‘vells at the monument were dug 15 to 20 feet eep in the
alluvium, but to depths of oal- |, to 5 feet into the sane of saturatiom,
because of quickssnde The yield of a well that only partly penetrates
a watereshearing zone does not accurstely represent the potential yleld
of a well that full, peneiratcs ihe sane sone. %he potential continuous
yield of the partislly penetratinc dug wells ot the romument 1s estimated
to e 2 to 4 ppm. ‘isher pumping rates are terporarily obtained by
withdrawins water from storare in the wells,

A well drilled about 60 feet into the alluviur of Xirmebito Wash,
which is sirdler to and a short distence to the north of Chaco Wash, -

rerortedly produced .0 -allons of water per inute,

Jpper Cretaceoous Rocks

The 'jo Ala'io sandstone, the Kirtland shele, and the Fruitland
formation are not present in the Chaco Canyon ngtional onument, but
the )jo Alamo 3andstone 1is an ixportant aquifer a few niles to the north,
The Kirtland shala and Fruitland formation erop out. just north of the
monument, but they eonaist chiefly of claystone, which ordinarily does
not carry water in usable quantities.

“he fictured Cliffs sandstone, the younsest of ths Upper Creta-
ceous formations in the Chaco Canyon #ational -amument, crops out in a
discontinuous rid:e along the crest of the mesa in the northern part of
the monument area. "his formation is gbove the water tsble.

the Tewls shale crops out on the north slope of the meea in the
northern part. of the momment. This formation is relatively irpervious

and larsely or entirely above the water table in the onument,



‘etween the fewis shale and ithe .‘ancos sliale is a thiek
accumilation of sandstone, silisrone, claycione, and coal wveds,
collectively ‘ermed the esaverde roup (.eauwront, iene, anld sears,
19%6)e The esaverde aoup is Jivided into five forsaiiznag in
descendin;y order they nre the ClLIT ilouse sanlyionc, Lhe .enefce
formation, thé toint Inohout san sione, the Creves-e Canyon (oria’ion,
end the Gallup san-siones "he satan and "1latto tonuss of the  ancos
shale are thick ved os 23 claystone that initerfinier with the osae

verde ([ roup.



Tie CLiff House zandstome (formerly termed the Chacra sandstone)
caps the =esas on Hoth sides of Chaco Canyon for a distance of several
iles. The formation is a buwif to redcishebrown sandstone con'aining
a few thin beds af ;ra;y shale. "he lower part of *he f.rmntion is a
nasgive sandstone which forms pro=inent cliffs L0 to YO fe:t hirh along
the canyon ualls. The overlyin; sauistune :nits of ithe Cliff [louse forn
a serics of step-like led es back from the principal elirf. The Cliff:
‘iouse sandstone craps out in a lar:se arca and acparentl’ receives
appreciable recharze fro: precipitation. 3South of Chaco Canyorn, whers
the forma ion has been .(issecied by erosion, water in the for.ation is
dissipated throwh innanersvle smell sceps. rorth of Chaco (:w?’n the ,
C1liff siouse aandstone dips beneath che Lewis shale. Hechar e to the
sanistons north of the ca.nya? moves downcip to the north and ias confined
in the Cli’f liouse s';ndstone by the lLewis sihale. As the Cliff rouse
sandstone south of Chaeo Canyon 1s drained and as tﬁe arez of outcrop to
the north of the canyon i1s small and cut by canyons, vellsprobably cannot
be devcloped in the Clif{ liouse s andatone less than 3 to ! miles north
of the proposed momiment headguarters.,

The type nnd character of nalive veretaiion in some of the
tribulary canyons on the north slde ol the Chaco -tiver indicaie tnat a
considerable amount of water is transuitted frosi the Cliff louse sande
stone 10 the alluviuws in the tribuiary canyons and, Llhence, to ihe
ailrwiws in Chaeo Canym. The C1ifi House sands*one is an important
aqifer north ol the - onument, but it is not an aj-ifer in lue proposed

nonument headquarters area.



The ‘enefee ior-aiizn includes itre 4llison we “.er end .o "leary
coal nmerber {foruerly ‘i vpper part oo ihe wiuson coal womer ol Lhe
‘ogaverde formiwalion) | fauon!, Jane, and Jear:, 1/ *)e .0ti e 'ers
of the enele~ for atinn are -redoulnanily claystone or ohirle coniviiing
sonme beds of coal ond sansionege, he wotal tlichrcss of the  enciec
formation in the Chpoen CTanyom svea 15 ~uoul 1,000 Jeele e sanusiones
are vhite to lichit :ray ani lsr/cly Jine o ra‘neqa; Lho seaddns is
irre-ular. Inlivid.al sandstone @i‘s rar ¢ (ro . an»t S5 Lo 30 feet W
“hickncaz, an’ laeall sre wea e s e T melte Jomeiion [ rops
out aiodn: tiie lase o e ecpnyon walls o e Thaes Jver, ‘n e
soithern part 7 ‘the ~omeacal, o020 in a2 la~ e arce 1 he §31tii,

3

asentially all the sandztone o i'3 in the <¢nefec Jor alisn are water

bearin: in the Thaso Tanyon arca, 4l owin- 9 the Pine=-rainzd

t

oyiare
andd trinnese n ‘he ceds, they  onerell o rnot fiel wge lran o or 4
(P 90 water Lo vells (nee foule 7). Sdelds up oo 30 ur have Sseon

ohirined £ oo ¢ wells ihkat rro ouee Sro. ore o one nonoboue it
in the enefec Tor ziizcne Tho yualily of vz er In ‘Le  cnefue far a*lisa

corerally ic coor {(scc .nle 3.



“he Point Tookou® sandztanc, Tarcerl) ter ed the avper part of
the ..osta sands-onc e er oI .he .esaverde lroraction in the goutihern

part of tha lan Jinn Lasiu “tcarnot, Sane, and sears, 175.), consists

-~
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n

ihe Jrovasse Ganyon rorntion 1 the Chaco Canyon area lnclwdes

L

the ibhoon coal o-;er ana “lhe dalion sansione .embers. 1he vibson coal
ceatier is about 3% feet thick in the Chaco Canyon area and is pree
dominanily claystone eontaining, soms coal »eds. ‘“he Yalton sandatone
neaber is aiout 125 fcet thick and consists of finee= to mediume:ruined
ganistones. '“he Crevasse Canyon {forimguioncrops ot in an eastewest
Lelt e short Jistance south of Crowm foint. lhe iiibson coal member is
relatively iwnerviouas and is not o polenrial anuirere t1he Julton gsande
astone rerfoer supplies water o ceveral vells south of the .'mu_-:wnt, but
it lies al a Jepth F about 2,017 1o 2,775 fee! benesta the land suarface
at tue omtent, . gier from *he O lton sandstone member is of poor
quality in the —onument area.

The attn oncue o1 snceos shnle licg lenea’ll the Dalton sande
ston: enknoer and oonsisis of atout LSO feet of relaiivel - iLipervious

*

shalee 1% is not a rotentizl agoiierin ihe area oo iihis report. ¢

“he aellup sandstonce taderlies the "ulatio ton;ie oL .he .ancos
shalz and eonsisis of avoul 127 feet of fin;- L0 coarses:rained sande
Btons. It cioorg ot in an eastewes! 2elt on ihe north zlope of the hi;h
rid ¢ tctueen “rown oint and "horeai, 4. ex. The ualliyp san 'stone is
a souree 37 croyud water in the vicinivy of Gellup, ie exe, but 1t
lics ~t s lecth a7 avoat 3,225 10 3,150 .cet Seneath thie land sur:iace
at Lie roneeent, Inforaation on the quality of water in the Uallup

satsione In the vicin? vy of the ronument is not available.

«18=



“he ‘ancos shale underlie= the “allur sanictone, and ejnsists of
a o 8D feet of relatirel; impervious shele in ‘he Chaco Canyon area

(sec "1« *)s

ipper and lower(?) Cretaceous Pocks

ihe Dakota candstone underlies the ‘ancos shale and is about
10 feoet thicke it is fine to coarse ;rained and is a source of ground
waier in the vieinity of (allup and northeestward froa sallup. ‘‘he depth
40 the Y9p of the Jakola sandsione at the proposed ronumeni headquartsrs
iz glnout 3, (eet. Tnforvation on the productivity of the Uakota
sandstone and on the yuallty of water in the akota sanisione in the
sonament. orea is not aveilableo

Rocks ol ier than the akota ﬁmdst.om, which are .wre than },000
feet ~¢low the land surface in the Chaeo Canvon arem, are not described

in ilis report,.

<19«



QUALITY OF WATER

RS A -

’ T -
DO A B N 4

Cher-ical analvses of sawples ol reler 1'rai 17 wells 1n the vicinlty
of the —onunent have bLiern nade Ly ‘he o« 3. ienloileal Sarvey andd the
e Se 3711 CUonservation Jservice. 7The resal!s of the analynes are listed
in tatle 3. water fron niversity weli 2 was ine only wmrer that mod
reco.vended standards for nublic cater supplicr, ns adopied by the iew
‘exico vepart-cnt of iblie icalth,

¥lnoride in Jrinkin; weler in concenir:iions ~reater lhan 1,7 ppn
is likely Lo resil® in ~eraneni -ottling o ‘e ena «l ol teeth if ile
water 1s :red emiinuall: by _oun? chdldren.  aller concentraiions tend
to reduce itie incidence of tooth acea,, wartic.iars, in children ! wean snd
others, 17°1)s “he w2 er {ros Chaco well 1 cxececded ithe rec ».ended
~axisre. roncenireiion of fluoride by an insi nificanl a.ount, The cone
sen‘ration of flusride in Chaco well 3 (P& ~ra) wy e sulficlently
ik o caaze minor —ottling of the teeth oy ehilidren who drink the water
for » 1on- »rrind of tines Analya:s 9. vater fro: 7 wells that produce
from the Nre:acevus racks indlicae that the water from 5 of ithe wells
ka1 conconirations of fluoride hiher than ihe recorended waxiiaim liait,

# eoneeniration of swllate hirher than 259 npu in aler, in con-
junction with a 1.4k concentration of 3adium or nermesiwy, ray ca:cce Lhe
water L0 ac 2s o layvaiive for people who are ast arcustoae te drinking
-he water., “he laxative cifect of the waier increases wilh thé concenira-
t on of sulfate. 7he conecentratiscn of sulfate in the waier {rom: wells
in the Chaeo Tanyon area that croduce from Creiaceous rocks ran-ed
between 2/0 and L,/ 3 ppuy, which is hiher ilan the recxuiended liait.,

water {rom the alluvium contained 95 Lo 253 ppme



ihe reco crnded qnality-of=waler ctandards for puvlic water
siorlies aropted by the llew exico Department of uhlie Health in 1946
state “hal "Lotal nolids should not exceed 507 ppam, for a water of go
che-ical quality. iowever, if sucl: uater is not availab:le, a total
<oliis content of 1,30 ppo1 may be pernitteds™ The total solids in the
uaier 'rom the nresent wells at the Chaco Canyon iistional “onument
ran-~i Jrow 120 2o 701 ppae The concentratiun‘of total s0lids in the
pater frow 7 wells that produce {rom the Crciacesus rocks in the Chaco

fgnyon area ranced fro: 1,770 to 3,217 ;pm,

‘he recormmended 1Limi! of chloride concentration in drinking water
is 2% r.me. The eoneeniratisn of chloride In water from wells ithat
projuce fron Nretaress rocks in the Chaco Canyon area ranged from 12
17 304 rrme  Gauples of water Jra- two wells con’cined more than 250 ppre
.he cancentration o. chloride in water from inc alluvium raned {rom
¢ to 12 ppme

Aualynes of "rmm;i weter in the Chaco Canyon areca indicate that
the waier in Lhe . uaternary ~iluviu, is cetter chern: 'cally than the

vater {rom the “rciaccous cackse
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A tes! well drilled in 1730 near ruehlo sonito (about 475 feet
north of Checo Vash) reportcaly eneountered water at a depth of 1.0
feet, presu-all; in the glluviume Crasing «as driven to9 a depth of
40 feet in an atterpt 1o case out the shallow waler and prrait deoper
drilling, bhut the water c¢:ntinmed to enter tﬁe well Lecause of damare
to the casin-e "he type of rock at the depth of &) fect was not
reported. Wrillin’ vag Jizconlinued at a decth of 370 fe:l, 7The
shallow water reportedly was "bad" /| Hational iark Service records).
“he che.ical nnalyses of water {ronm Chaco well I and iniversity eli 2,
however, indicaie that ihe report that the shallow walor is "bad" is
g-estionale. .ater irm the alluvin: way have becowe contaminaied in
the well by coiing in contach with ithe underlny shale and mixing with
water from ihe shale. Alsu, ihe reference to "bad" waler :ay have
refcerred to bacterial pollation,

Rothroex and :loss reported that the waler from Chaco well 1 was
conti:riinnted by tacteris in 1912, Recent tests by the Yew 'sxico
Departsent of Mublic lealth of *he waler {rom the -onument wells show
the water to be hacterinlly -afe ror huuan consuwption (National Vark

service correspondence file at Chaco Canyon Uati?al omument) .

=22«



CONCLUSIONS
CONCELARST i
In ihe Chaeco Canyon tational onument, ground water ir the

nuaternary alluvium is the ~ost accessible source of water snd is of
the best quality. The arunt of annurl treciritstion in northwestemn
Hew exdcs has been io for se erel ycars, yct the shailou dus wells
at the - anument have notl faileds "he Lllilekness o the alluvium is
variable but is ore than LO feet in zome plavcs. 'ahere the alluvium
iz thirkest, a! least the lower 20 *to 30 feet proncily ig saturgted
with water. An exa.inction o). Lhe ailivigl @ ¢r-0o5ilz and interpretsziion
of vields o wells in "he ailaviun indirate Lbatl roperly sereencd and
develmed wells  ene vreoing 29 L ) {ee{ ~»{ gotarated alluviun ghould
prodrce move than . ;p-: {more than 1,500 .pd) cact. ‘he vereniial
sapply of shallow r .l i'a'er in the qlluvium af Thaco Canyon 8. esis
that Lhe oneurrence ot walter i5 not limited to the nerrow strip of the
aclavinm lying; dircetly benecth the bied of the waahie ‘The lover part
o{ ibe alluviv. for » dislance of at least several huandred fcet on each

side of Cheen agh is bclicred to bhe saturaied.



me or ore iLest Loles will e necessar’ to deter.ine the
saturated thickness of the alluvium, and the best iacation for a
production well. 1%est drilling would be wst effective between the
proposed headquarters and the lorth Fork of tfhe Chaco River beca.use
of the convenience of having a well near the proposed :onument heade
quorters and resldences, and the desiravility of keeping floodwater
away f{rom proposed wells. Shallow tcst holes of s:all disneter are
relatively inexpensive., The alluvium is thin or n.nexistent at the
gsite of the proposed onwent Leadquarters, Lut a satisfactory proe
duction well probably could be developed about 1,000 to 7,500 feet
south of the proposed headquarters,-in the northern part of sec. 23,
Te 21 Noy Re 10 W, .‘ore than ome prodnctioﬁ well may be necessary in
order to develop an adequate supply and to insure a supply in the
event of fajlure of purping eq:ipment.

I adegrate waier cannot be obtained from the alluviunm, it will
be ncressary Lo drill wells ints rocks of Orciacaeous a.e. The sand=-
stone leds in tho ‘enefee formation will yleld 6 to 30 zpu of water to
individhal wells. The depths to the sands -one heds in the ‘enefse
formation in the Chaco Canyon Hational onument ran:e from 300 to
1,790 feet. The deepest Leds of the ienefee appear to be the rost
produclive. If water is develaoped from the '»enoful, it :nay be necessa 'y
to nix it with water from the alluviun io roduce the concentrations of
certain constituents to acceptable values, particularly the sulfate so
far as visitors are concerned, ani fluoride as far as children living

at ihe -onument are concerned.



“he chesdc 1 sunlity of witer from the JSrceiaceous rocks in the
vicinity oi vhoco uanyon iw seneridly pocre “he consenirutions of
cullaiey alosolved soliie, nivey in zonc nlacoc, i'luori.la ar:s hizher
than secommended movdditun limdls Jor drinkin: uiter,

sevelopment of v b1 fron sr.adoconss below those in the lienefen
Joraction Jdoos ot srom proctic Lle ob thdn tiney oln; to the much

rorbor urillin; de..lh na’ the ene.osliy ooor jwility of w.ler,

oyt
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(Re-typed for copy clarity. Underlined items are questionable because of poor copy quality.)
U.S.G.S. Open-File Report 57-121
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Table 2: Explanation

Location number: See Plate 2

Stratigraphic unit: See Table 1 for explanation of geologic symbols

Use of Water: D - domestic
P - public supply
S - stock

Remarks: An., chemical analysis given in Table 1
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