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lf,»ft.n';C';i.J*!
INTRODUCTION

largest of four tracts that con^pocje the Chaco Canyon National 

, one of the n»et iitfx>rtant arohaolo iral aitoa in North Aoerloa 

and the monuj«ent ricadquartors, are in T. 21 ti* 9 Ha. 10 and II w» 9 in 

southem San Juan Co'onty, fi. : 'ex« I'.craaftcr Jln this report "Chaco 

Canyon Natimal ^oniLient'1 wi3 ! refer *.? this, the largest tract* The 

monument hondq^mrtors and Fueblo ^onito, the point of principal interest 

at ^he monument* are on a eroded dirt read about 2*> milea south of the 

Blanco Trading Post o 1 ; Stat* Hi^hvay i-lt, and about 6L miles north of 

Thorea", N. Jex. f on ?.'  3. Ifi^^way &* (i'it> !) 

r. nharlcs Sharp, r>uperint«ndent of the Chaco Canyon National 

.loniuoent, reported that the number of vieitors to the ::»omiijient has 

.increased significantly in recent year?* Conn traction of a paved road 

from .state Jllnhvay II to the -onuaent, and a via it or center and improve* 

ient of the car*f>lnc area, are planned* More visitor* will be attracted 

to the monument. A new headquarters building has been proposed for 

construction near the residences (pi* l). Consequently, the water 

requirement is expected to exceed 10,000 gallons per day In the near 

future, according to ir. Kell of the National Park Gerriee*



C   ^i OR A-; 0 __
NE A'MEXIC'C) /'*

J

: 0 A R R , B A 

COUNTY

.0 C J n y o r 
Nat icnol 
Monument

haco Canyon

Cony0n 
Notional Monument

SAND OXV A L 

C 0 U N\T Y
McKINLEY

ALBUQUERQUL

VALENCIA COUNTY

Figure 1. Index nap of northwest New Mexico showing 
the location of Chaco Can/on National 
' onoment.



The water supply for l,he :;*onun*ont is ootainc-d fro.~i three shallow 

d»i£ well* (lfj to 2« feet deep), which are on low benches in tho Chaco 

;liver channel nnJ are i to 3 ^JLlfiS from tte nropo.'jed Mon'.j:«?nt head* 

quarters ?rid visitor center. The average yield of 4 he viella is loss th«n

^ fp.; snr\ ihe wells are susceptible to j'lllln,-; idtli floodwater. Water 

is pumped Tron the -ells vritl; .^^«all-rraf acir > ljf+ p-.^p.v powered with 

vhi'-i. "re ^i -:-i:s beside -he wc-Lln. "v.o o:" the wells
* 

s.'i.ply water t,i i-hc nearby onir.ient lieiidrir.^u'ters arid !.. > tv:o

The third veil uerves tvj renidcnceu near Lhr pi\)f>3ac.d no 

site. ^, pipeLlnt; a^o;l a -ii.c 1-0117, trails .i f s vr.-er fr^. this veil to a 

storage v ank A^-n-e the rcaiilencos. The IL''l i'ro;r '-.Jie well to U.e a~ora0 

tank i;: aboit I'-JO i'r :ct.,



Previous Investigations
lone

* r;round-water stud'/ ?'t i;:e HIP.CO f!any«n .ational 'ornament '.-as 

'vide by '?os    ^. *xv.reil, >'e -iomal <<jolO':int, .a?icin*L <'arV- "Jervicn, «v»d 

a report v;as sub.".! 4 ted to i.he lark Service in r>epte   >>f;r ir 'JO. V.ia 

work vsu? pupclf .er *« -:'. bj" additional f'ield work ^ r, Axweil ar»d >..  

tathrork, 'asinl.-r»t Chloi1 , \al''.ra.li;'t Divi:?ijn, ..a i'jriol : ark v

A joint report con'. :-inixv .any D-I<:±C - 1 " .-. >;  e. ).r: nr^.i 'e^^

  ievel;>piient of welin in :*a;i  . :*  'nv: r:  >. C're a^e>;oc c n,  . nich

^hc area* '-.as j »b--.i'.ted b iothroci-: ano ..axweii to ;^c ^ar!. Service in

l.?-; '^^ A lar e area c.-n^, soath, and west 01 t ite 'Jhc«co Cary

lonuinent v^af; :.»pp..d «v the  '. 3. ictolo^irai .> Ti-rvo,y loauer and .i 

1921j .ears, 191)' | fJanc, i936; fxLint, l?3o; J^oJjK5nt and :' >iulivan, 

l'* r>5j f ilLl'.an, 19^) as a part of investigations of fuel resources 

in the ian J'»an ;?aflin« r.ater-si^pV inventi ations of soaie localities 

near the nonvuncnt vere «ide by *.. n. Halpennv, r.  »-. . H.arsrtbar'^er, and 

others of the ". 5. -'ieolo. iral sur\eyf in oooperati >n with the liureau 

of Indian Arfairn, as a part of +he ;riun.'^-va 4 «r invest i ;a'. ion of the

lava jo Inclirn lands. Heporta on * ose inverj^l^a'iOTL? have not cen



The fourth negment oi the murker, which c<jnsist.s of three dial's, 

^«? fhn particular 10-ncro 1 ract in <:hir>h Uic well in situated. For

urpose, tho section is divided irro .'o\ir rjurrters, numbered 1, 2, 

3, and L in : he normal rcndia: ; order, Tor t'.ic northwest, nortiieast, 

southwest, furJ ao n i.anrst q-iart-orn, reapcic^-ivyi./. '.« lie Cirst ai^ii of t\v& 

fourth .^e.r-ieni Qivf-a Inc |u&rtor soc^dou, whicii i;~> a Lract of 160 acres. 

:".i- ilr.rly, inn qyarter seel io:i is .liviaed in ho I'.r.ir 1 v>»acre tracts 

nu^'-cred in the nyic r';a.'iii::r, oad the necana  -i.ji'.- dejio^es the U'>-acrc 

tract. Fin/illy, H>e ijVacrc -.r -'t- IT .iivided into i'our 10-acre tracts, 

and the liilro din it denotes -Uo LO-acro Iran. ';h;is f well 21. 11. 12. 3M

in :>an J'lnn '"o-mty is in Uio SE-^St'^vJ^ nee. 12, T. 21 K.» R« 11 V. Lf 

a well cpnno^ ^e l^ca^ :;u ace .ratcl; t/itiiin a 10»ac*-e trart, a zero is 

^ised /»s the thirc? «K1^it, and If i1 cannot Ix- locai-ed accurately within 

a ).0-ncrv * rncK, seroo are used for "i-oth the srcond and third digits. 

If f he well r'»niiot. ho loca od niorfl clorely ' hr.n >hf? section, the fourth 

?e   tent 01 *he \.-ell .'n«.m?er irj opdttcri. T^o'-.ters r, b. <?, «... are added 

to the list seq-xmt to dcsiq-nate the serom}, UiirJ, fourth an-J au^
H N

recorded in   he sa .e 10-acro ^ract (sec fiij.. 2)«



Common system of numbering 
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R II W

System of numbering 

tracts with'' a section 

See. 12

Well 21.

Figure 2. --System of numbering weMs in New Me<:cc



TOPOGRAPHY AND DRAINAGE 
 j .if- J.i'Arhi /uJlj .J>nBi.V,;u;

The Ohaco Canyon National Monument is in a reeion ciiaracterized 

by n^esaB whose surfaces slope ;jent^y to the north. The mesas are 

separated by a network of inten.dttent streams* in tjie past the prin- 

cipal atreair* eroded deep canyons in the sandstone and ahale bedrock* 

T*ter, the canyons were partly filled with ,<Quvial silt, cli\yf sand, 

and ;ravel. The courses of the streams within the canyons t ere 

freqtiently chan^?ed by the erratic depotltion of sediments carried by 

the stream> but nearly level floors were H^lt across the canyons* 

^he floor of Chaco Oanyon, In the nonument ar^a, lice 3<'X) to 3^0 fe«tg 

below Lhe tops of the mesas on either side of the canyon  The walls 

of the canyon are nearly vertical*

The modern surface drainage of the region is ciiaract.erized by 

flash floods, which have eroded deep channels in the flood-plain 

deposits. 7'he channel of the Chaco River (conraonly ternted Chaco «*ash) 

in the monument area is 20 to 30 feet deep* The Chaco River heads at

the Continental Divide, about 73 to 3^ lies southeast of the monument,
 

and flows generally to the northwest.

-9-



GEOLOGIC FORMATIONS AND THEIR WATER-BEARING PROPERTIES 
 ' r -r, K -  >-? '.  I *:s ,n' * <HU«< v A "Ttf.:i?'.*Jtf;

'Jhe ceolotiic formations in the area of the '«muaent pertinent to 

the occurrence of >:r->und water are the Quaternary alluvium of the valleys 

and the underlying rocks of Cretaceous age* The Cretaceous rocks in the 

Chaco Canyon are* consist predominately of ail*sione, but with alternating 

layers of sandstone, clays tone, and coal thai clip to the north at a rat* 

of about 100 :'oet per :ile. Of the Cretaceous rocks the sandstones art 

the potential aquifers. ;nconsolidatt d alluvial deposits of clay, silt, 

sand, and gravel of 'Juaternar/ age occur to a .»ini.'iun ctepth of at least 

10 feet, ant* perh?ps considerably i^ore, below the i'loor of Chaco Canyon* 

These deposits are the present source of water for the. ;.iocument  The 

^eneraliised s1 rat graphic section in the Chaco Canyon area is presented 

in table 1 paid the general strati£rapiiic: relations of the rocks of 

^rctaceous a-^e in the region are shown dlaj^ra.T!i:*ticaHy in figure 3» 

The formations are described in descending order on the following pages*

-10-



!  Generalised strati^rafhic section in the Chaco Canyoa area*

Age

s
I

5
1
2
0)

3

p- 43

h -c "c o
W n M ft)i-ik it O o

^oX

Qal

Koa

Me

Kf

Kpc

Kl

Kch

Krtf

Kh

Kcc

Kgc

Kds

K^m

-m

Kd

i»trati;_;i-a»'hi<j unit

AiluviuK,

Ojo Alww sandstone

Klrtland shale

r'ruitlund formation

Pictured Cliffs sandgtone

Tjcwis shale

-'lifr j -louse sari'-intonc, 
uj;per port

Kenefee fonnation
' 

r'olni Lrjokoul s an 'J stone

' Satan tom-ue oi* ancos nhalc 
p, I (not a part of tho IMesaverde 
3 i group)

» 
v l-jostr. tonruo of i^oint lx>okout
^ 1 saiidi;t">ne

r> Crevanoe Canyon iorMationi
0

Griboon coal member

 Wtdn amrtotonc nanhcr

iNjolaito tongue of aiicos shale 
(not a pprt of the fUesaverde

} Gall 1 ip sandstone 

Mencos shale, lower part

Dalota sandstone

Approximate 
tlilckneaa 
(/ et)

65 - 130

500

130

50 - 70

75 - D;0

350

1,300

U5

35 

125

300

125

I;50

125

150

 11.



(After Beaumont, Dane, and Sears, 1956)

Fig. ^. Diagrammatic section showing stratigraphic 
relations of Mesaverde group and its five formations 
between Gallup and La Ventana, New Mexico. Members of 
formations and associated bedsi Kf Fruitland formation 
and younger beds} Kpc Pictured Cliffs sandstonej 
Kl Lewis shale; Kch Cliff House sandstone with la 
Ventana tongue (Klv); Kina and Kmc Allison member and 
Clesry coal member of Kenefee formation; Kh Ho?ta 
tongue of Point Lookout sandstone; Kgc, Kb, Kds, and 
Kdc Gibson coal member, Bar tie tt barren member, Dalton 
sandstone member, and Dilco coal member of the Crevasse 
Canyon formation; KIT.  ancos shale with ~atan (Kms) and 
Mulatto (Kiran) tongues. Section is not drawn to horizon­ 
tal scale.



Wells at the ntoounant were dug 15 to 20 feet ueep in the 

alluvium, but to depth* of ool K to p feet into the  one of saturation, 

because of quicksand* The yield of a well that only parUy penetrates 

a water-bearing cone does not accurately represent the potential yield 

of a well that fully penetrates the sane sooe. Ihe potential continuous 

yield of the parti&Hy penetrating dug wells at the nonyBWjnt is estimated 

to be 2 to 6 fflwn* feigner punping rates arc temporarily obtained by 

withdrawing water from storage in the wells.

A well drilled about 60 feet into the alluvium of Kinnebito Wash, 

which is nirdlsr to and a short distance to the north of Chaco Wash, -> 

reportedly produced L^ ;allon3 of water per -Minute*

nretaceoug Rocka

'' he \jo /^lano sandstone, the Kirtland shale , and the 

forriation are not present in the Chaco Cauyon ^tional ionur«ent« but 

the )jo 41ano sandstone is an Jjaportant aqtili'er a few idles to the north* 

The Kirtland ahalo and Kruitland formation crop out Just north of the 

monument, but they consist chiefly of clays t one » which ordinarily docs 

not carry watf*r in usable quantities*

line Pictured Cliff a sandstone, the youngest of ths Upper Creta­ 

ceous formations in the Chaco Canyon National onuwent, crops out in a 

discontinuous rid :e alon^ the creat of the nesa in the northern part of 

the inonument area, ''his formation is above the water table*

The taris ahale crops out on the north slope of the mesa in the 

northern part of the aoia&ent. This formation is relatively impervious 

and largely or entirely above the water table in the rt



between the f«evid shale and the .'ancos shale is a thick 

Accumulation of sandstone, a ill a rone, cigars lone, and coal beds, 

collect ire!/ termed the esaverde ;roup (^eauriont,, itene» aiui 

19C6). The esaverde ^roup is diYided into five for:^ai,i:»n:jj In 

descending order they rire the C1HT iioa^e siwi.laonc, I he -eneftie 

formation, the toint F/x>kout sart si one, the Crevpjs^e Can>roii I'or/ia*. ionf 

and the Gailup san?stone. '!'hc Ja^ari pni.1 'ilptto t >n;:ues of t.he -anoos 

shale are thick ;?ed os of eia/rrtone Uiat inlorfin/;er with the osa- 

vertie

-11-



 the Cliff House sandstone (forrnorly terfned the Chacra sandstone) 

caps the riesas on 'r>oth sides of Chaco Canyon for a distance of several 

niles. The fomatlon is a buff to reddish-brown sandstone con'aining 

a few thin beds of £ra,y shale. 1'he lover part of the formation is a 

i:>os0ive sandstone which forms prominent cliffs hO to £0 feet hirh alon^ 

the canyon nall^:* The overlying saji-^st -ne -.nits of the Cliff Kouse foirm 

a series of step-l : ke ler? es back from the principal cliff* The Cliff 

House sandstone cripc out in a lar.^e ajrca and apparentl,/ receives 

appreciable rcchart'-e fr^;i precipitaiiun. South of Chaco Canyon, where 

the fon-ia ion has been Jissecled by erosion, water in the for-tation ia 

diasip«itod thr:ni/;h innumerable snu»ll seeps. Uorth of Chaco ''anyon tht 9 

Cliff liougc aandstone dips beneath ^he Lewis shale* 'tech&r e to the

sandstone north of the canyo^ taores dovnr»ip to the north and ia confined
 * 

; n the Clirf House sandstone by the Levis siiale* As t!ie Cliff uouse

sandstone south of Chaoo Canyon is drained an^ as the area of outcrop to 

the north of the canyon is arm 1.1 and cut by canyons, veils probably cannot 

be developed in the Cliff House s andstone less than 3 to li /nilcs north 

of the proposed momuaent heaxijuarters*

The type ruid character of-native vegetation In so?* of the 

tributar>r canyona on the north side of the Chaco .-iiver indicate that a 

considerable amount of water is trafisuitted fro?, the Cliff Kouse sand­ 

stone to the alluviun in the tribuiary canyons and, tlicnce, to the 

all-iviuM in Chaco ^anyon. The CliiY House sancis'^nc is an iia|>ortant 

acj'ilfer north or the 'ionument, but it. is not an aquifer in lf*e proposed 

monument headquarters area*

-15-



The enefee for «a; i-jn includes the Aliisor, no-'-or an:1 ;..:  '"Icory 

coal .TCr±>er (foir-ierly Use -.'Pp^r part 01 tho --xl"i >n coal -e.'5f>er or I he 

'csaverde for:v*Mjn) v faunon'-, Jane, and Jeanj, I/  ')  . oth ;e 

of the .enei>* for-at ion are ;*rodon Inanity cla/3': jr.* 01- ^hnlc 

gone beds of coal ajiri sanis f. one. Iho :-.otal Ll.icw;C3.3 oi* tlie 

fon-vition in the Chu?.co Canyon prea LJ ";>OLL. 1,.)'>0 "ce v . Vno s&n^s! 

are i/hite to lir';ht -ray an.i Igr/ciy .."ir.c *.;r:i.: :u,H;$ t.i...- vca<:in'; is

 . ln.!i\-5'J..al nrtrida-onr- iiii^.a rar o i'rj . r;-0'.\ > to 10 feet ITJ

out a.'.3nr t/;o h^ne o * .c ranym vfcJLLs; o he ''harj jver, ? n l-e 

southern part rf' 'he -..omtraoui, ^.r.-- iii a la" f; ar».-r. t> !'ho s->-» ! .ii«

boarin?; in the "haro '"an/on nroa> "--ut o!--rinT ' to the -T.': n<^-raiic-d 'cyl-ire 

anrl ^rdnnejj? ol1 -he "ff'& 9 J.h.e/ cnor,-',11 - -:vj no' /ic-l korr I-han . jr r'i 

#^;- o.' T-rotcr to v^ell^ (roc I^.-le ?)  /icl-ls uj) "> 3 :' ^ havti '.-i-:j-:i 

ah" .«-.ir«i?ii fro:: ro e veils ! ha"1 =TO uce i'ro-, ore ; ,::^<; JH..- rj-in ..;t >,u* .;:ij . 

in Uie .cncf.vce -?or r.Lioru The quality jt; -.-r er .Ln -he . erief: 

."onerallv i:- f,oor (sec . n -le 3/«

-16-
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ri)ie Orov-isse Canyon I'or^A-ion i. the Cij&co Canyon area includes 

the :.ri;»con co^l .ic-her one! M*e tjfiii on 3 an ;r?-,o»ie ^e^ber. I he uibnon coal 

;C:nber is about 3~^ feet thick in rue Chaco Caii/on ax*ea arid is pre­ 

dominantly v'-lay.'sVjne c;">n* ?lnin;. some- coal beds* '/he Oolton sandstone 

ne;;iber is tu-out: 12> t'cet ihick and consists of Tine- to rtediua-^rained 

sandstones* '^- Crevasnc C.^j^yaii i'or;^! 1 ionoropo -J'lt in an eoat^west 

L<-it p. jhort ^ifitanctj ';<>uth of Crown Point, 'Iho i/ibson coal meniber is 

relatively i?ocrvi-jus «*uxd is not p. potcut-ial anuiiRr. 'ihc Jalton oand- 

3tone I'ieriber supplies vra*or 'o revcrnl rolls south of ttie /tanib^nt, but 

it lies at a depth or about ?,L>') to 9 , r'7 t,: fee!- beneath the l^md f5'irface 

at the on;i ent, a'.cr fron *lie 0. Itoii sandstone neml>er is of poor 

quality in the -lorv.yien* area.

*^'Kc atto : in ae 01' ancos shnle lies '. enca'h t.he D&l-'-on sand* 

st.^n" -etJibvr iin-; oon.:ir-ls or a  '..out L50 feet of relatival' i;. pervious
tr

*5hrJ.o. l ! . 3s not a nobcntiaL aq.-ii'er*^ ihe «rea or tr-is report,^

""In? ip.llup :.?andfltono underlies the 'ulatto ton; ;ie or «he .ancos
  t^ 

shale and consists oi a-^out \2[- feet of fine- ia coarse-brained ftand-

Sjtonfi. It c-.--.ps o-it in p.n ea^t>-wesV oelt on the north slope of the hii'4i 

rid, o -ctv/een rovn: oint and .horeau, .u .-ex. The uall'ip sarv"stone is 

? ; ?o-arro of mri.^ wnter in the vicinity of Gallup, N. iex. f but It 

lio^ "t P .^epth of ni.-oat 3,0?$ -,o 3*U'0 /eet beneath the land surface 

at ti»e 'ton.unent. Iriforojut ion on tho quality of water in the (tallup 

so:*.--? : orif! in t>ve vicinj .y of the monument is not available*



'"ho ancos shale underlie* the iallup aan^ctone, and e->nsis*-a of

a vm- :X:) i'eei af rclnti/el.v impervious shale in the Chaeo Canyon area

(see :"1 . jO«

and Umer'.; Cretaceuua l?oc

rihe Oakotct ?ariil3tonc underlies the ;ancos shalo and ia about 

r-'O foot tiiick. It is fine to coarse ^rained and is a gouroe of ground 

waier in tho vicinity of CJallup ami nortlieiia^ward front jallup. rJhe depth 

^o the lip of the Jakota sar.dstone at tho proposed rioniwwnt headquarters 

ir. about 3» ^ foet. Tnforr-iation on the productivity of the Dakota 

aarutat _»nc and on the -I'Jiiility or water in the >akota sail idlone In the

rrea is n ^t available*

c'cs ol :er Uian tho -Jakota sandstone, which are .tore than It » OCX) 

fret '--.'t low the land rt-irface ^n tjie <"hs^co Canyon area, are not described 

in 11; is report.
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QUALITY OF WATER

Therical analyses of sa-npleo of '< p'rr fro.; 17 wells in the vicAnlty 

of the -..orr.L3ent hove ijo^ji .lade \,y liie   :'. }colo>:ical Survey an.s the

  S. Soil Conservation Jervico. 'f'he res-ilia of thp nrislynes arc lifted 

in talle 3» Water fron nivcrsity well 2 vras the only *.rr*er that m^t 

reco'v .ended nte^dardji for public ;,ater supplier, ns adopted by the ^eu

 exico i)epart^cnt of i v>blic health.

Kluoride in ^rinkijv; nrter in conccr»Lr:: ;..lonn greater than l»r pp^ 

is likr;!,;/ lo ra.Tilt in v er: iaiwnt .ottlJ.aj of rhe'enrx^l oi1 toeth if the 

water is ^.*:ed p>n'inuall/ by ,,;»;in', ^aildr<5n.   a.lier concrntrai ioric te«Kl 

to reduce l.he incidence of tooth cicca^, prirticviarv in children  ' xsan on* 

others, 19?-l). Mio ;.-.i er i'rcM Chac.> ^ell 1 cxcotded Uie rec >«i-. jcnded

 .axirri. ''oncenrrri ion of flaorivie by an ins.i.; :Tiii'icnnL a/junt. The con- 

?en -ration of fluoride in Chaco well 3 ('.-.' 0 n II )  ««/ -e su.Cficiently 

hi-']; r o CAJ~« : ;1nor '-ottliJi^.; of the teeth of children who drink the water 

for ft l>n. T'«--riod of tl:ie. Analyyr-g o. water fro-i / weiLs that produce 

from the OreJ aeeoufl rocker in.Uca'e that tlie water fron !? of Lhe wells 

had concentration? of fliori^e hi:.;hor than the recor;nended raxli.r.i-". Unit.

f' concentration of n-'.iratc hirhcr than 2^0 np»ri in ' a'.«r, 5n con- 

lunction v/ith a lil-.h concentration of s^d:'.iP1. or na^negi'-Ja, i^iy ca'jicc the 

water to ac ?s r layntive for people who ore not n"custo,n«d to drinking 

 ,he wa^er. "he laxative effect of the water increases wi'Ji the concentra- 

t'or. of sulfate. The conccntrati-^n of sulfat^e yjn the water fron well* 

in the fhaco Canyon area th.at produce fror» Cretaceous roclcs ran/ed 

between 2^0 and l,-'3' ppr:*, which i3 higher Uian.ttM reco:;w«nd£3d li-iit. 

Water from the allmiun contained 9% to
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ihe reco. .sirnded qnalit./-of-water ctandards for public water 

s-sprlios a'opled by Uic Hew iexico Department of ; ublic Health in 

state '-.h.«.! "tot.nl nolicja should no1 exceed ^00 ppm, Tor a water of good 

oho iral quality, iiovover* if suck ;;ater is not available, a total 

"olitis content of l/.-X) pj^n n^ be poruittecU" The total solids in the 

v,nlcr iY^rr? the present wells nt the Chdoo Canyori national ionximent 

ran."*' /r^s ? 2l "o 7 '.1 ppnu The concentration of total solids in the 

writ or .fro:.; 7 wells that produce from the Crelaceoua rocka 3-n the Chaco 

'"^anyon nroa ran.:od i'ro-i 1,030 to 3>21"1 Pp?n»

';hc recommended iindl of chloride concentration in drinkJJi*2 vrater 

j.3 ^ r >-" r^ tt» ^^e concent rat. l^n of chloride in water from welln that 

produce fro"> ^rcta^e^^n r^cks in Uic Chaco Canyon area ranfc'.ed fro** 1? 

trr 3«">'j npia« 3a'ipl >r» of wa^er :"ro-. two wells contained more than 2$0 ppm« 

.lie ooncontraf ion o« chloride in water frori the alluvium ranged from 

,- to 12 PJXTU

Anal/ncs of  -round w*'ter in the fhaco Canyon area indicate that
 

the water jr. Ihe   .UAteraary alluvia-i is better che^.icolly than the 

water L'ron the ^rctarooxis rocks.
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A teal well drilled in 1730 n»ar ruehlo ttonito (about li?5 feet 

north of Chaco Wash) reportoaly encountered water at a depth of 1:0 

feet, presuTiaMr' in the alluviuru ^&sin£ was drivon to a depth of 

60 <>.« *.. in an «tt.or:pt i,r> case out the shallow water and p^rwit deeper 

drilling, but the water continMed to enter the well because of damage 

to the easily-, "'he type of rock at the depth of 60 feet waa n>t 

reported, <iriliiv. vac JAscontinued at a depth of 3'?0 fe<;t. The 

shallov water reportedly v^ns "bad'1 .National »ark Service record^). 

'ibe chemical nr^lyaen of water i'ron Oliaco well 1 and University \icll 2, 

however, indicflie tiiat the report that the shallow water is "bad1* Is 

questionable* -ater fr>m Khu ailuviiL. ,:\ay have beconio contaminated in 

the well by c^iing in contact with the underline; shcile and Hiixin^ with 

water from Uie shale* Also, the reference to rtbadH water .-nay have 

referred to bacterial pollution*

ftothrock «md 'loss reported that the wat-er from Cl\aco well 1 was 

conl --riianted b/ bacterir in 19' 2. rtecent tests by the ^ev *xico 

Depart.iient of Public Health of the water from the lonument wella show 

the water to 5 -f? bscteriallv r.afo for hu-:ian cona'jcnption (National iJ«rk 

Service rorrespondence file at Chaco Canyon
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CONCLUSIONS

In the Hhaco Canyon i4ational onument, gr »und water ir, the 

^uatemary alluvium is the rsost accessible source of water and is of 

the best quality. The amount of ftnhur.l precipitation in northwestern 

Mew ;exico has been im-r for se oral years, yet the shallow du* veils 

at the onument liave not failed. Ihe- thickneac; of the alluvium is 

variable but is ore than hO feet in ?,.'>**.: pla"c«, »ihere the alluvium 

i,«? thickest, a!, least the .lower 20 t-> 3D feet prou:J;ly ia saturated 

i^ith water. .4n oxa^itiAt.ion o/ Mie axluvial   (?;-a?it3 mid in^.t 

of yieLis o.' Kells in 'he ail-iviuri iiiv.i^a'.e tt-at i-r^prAj' scretjnod and 

developed wells . cjne r-i ?.nv; 20 ^o 3]) *-'«ei.  >  sot-irated alluviu:t should 

produce ttore th?ji ;.p*: (:;ioit3 than J,60Q ^^d) each, jhe r/erenuial 

supply of ^hnllow ;;r -ifi^ i ra'-er iu the alluviu/n of riinco Canyon S'if;.jesta 

that the o-eu^reuce of water is not limited to the narrow strip of the 

alluvium lyin,-; directly benecth the l«ed of the wash* Ihe lover part 

of the allir. m i for r< r?intAnce of at leant several h«mdred feet on each 

.^:ide of Chpco /-ash is believed to be



toe or '.ore teat holes will e necessary to determine the 

saturated thickness of the alluvion, and the best location for a 

promotion well* lest drilling would be ttst effective between the 

proposed headquarters and the Horth Fork of the Chaco River because 

of the convenience of having a well near the proposed iiionunent head- 

quarters and residences, and the desirability of keeping fioodwater 

away fron proposed wells. Shallow test holes of s .all <liarneter are 

relatively inexpensive. The alluvium is thin or nonexistent at the 

site of the proposed .aonurient headquarters, but a satisfactory pro­ 

duction well probably could be developed about 1,000 to ?,£00 feet 

8->uth of the proposed headquarters 9 -in the northern part of aec. 23, 

T« ?1 N., 3. 10 V. "ore than one production f.jell may be necessary in 

order to develop an adequate supply and to insure a supply in the 

event of failure of punpiiv: eq ipnient.

If adequate water cannot be obtained from the alluvium, it will 

be necessary to drill wells into rocks of Crciaoeous *,;e. The sand­ 

stone beds in the "enefee formation will yield 6 to 3^> £F  °? water to 

individual veils* The depths to the sands -one beds in the 'enefee 

formation In the Chaco Canyon national onurwnt ran; e from 3^0 to 

i,000 feet* The deepest beds of the ienefee appear to be the <*ost 

productive. If water is developed from the enefee, it may be nere 

to nix it with water fro^i the alluvium to reduce the concentrations of 

certain constituents to acceptable values, particularly the aulfate so 

far as visitors are concerned, and fluoride as far as children living 

at 'he -'Onunent are concerned*
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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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