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INTROYUCYION

Mring the sumer of 1948 the eupply of vater for the Yhitehorse Luke
day ochool wao found t¢ Ye fasufficlent to allow f’nxthex; operation of tho
gchool on a senmidoarding baosie., Inagmich os the leologieal m:rves' hag been
studying the ground-water problems of the Favajo Indian Reservation singe
January 1948, officiale of the Navajo Servise requosted that the program also
tnclude rround-water prodlems of Indian schoels, such as Yhitehorge Lalg, that
are not on the reservation Mt are, hevartheleas, the recponsibility of their
office. |

Location -

The Whitehorse Lake day school 48 located {n the W¥l gee. 12, 7. 18 ¥,,
R, 9 ¥,, NeXinley County, New Mexico, 0an 40 acres of land allotted te the
Ravajo Servige by the Federal lovermment. & graded road conneets Vhiteheree
Lake with Crown Point, about 30 milea to thé oasct, aad continues southward to
Thorem on U, €, Highway 66, |

Zovosranhy and dyalnaze

The Vhitehores Lake arca lies in the eouthcastern part of the Colorado
Platesu provincs, at an altitude of about 6,300 feet. The rezion dieplays the
euecsta and mesa topography characterietic of the high platean country, In the
vioinity of the school the neurly flat lyins sedimentary strata have bYean
subjected to extenoive erosive aotion by north-flowving internittent stroans,
vhich has produced a rough terrain of relatively lov relief,

Provlenm

Yater for tho ¥hitehorse Lake dsy school 4m obtained from a thalloy well,
dug in theo alluvial 111 of an arroys o short distance east of the sechool
(well 1, table 1), In 1946, a flood washed ous an earth stock-tank dua
upstroan from the well, BSince that $ina the séreum has cut a desper chamel
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and the vater level in the well has declined sbout 7% feet. This reduced the

. - qupply which conld be produced from the well, 3o ¢that in the sumuer of 1948

only about 1,800 gallone par day could be pumed, Fronent requirenents at ¢he
school are adont 4,000 gallons of water per dey.

-A gegond factor to be coneldered is tha§ the existing well lé not located
‘on the school property. The wash crosses only the northenst ecorner of the
allotuent, wvhere the alluvial £il1l is extreacly thie; thérefora an cdequate
wator suuply could not ba developed from the £ill on the school land, _

¥ield work

Fleld vork was done jmst 19 and 20, 19L8, dy H, A, Whitcomb, geologist,
and G, A, Lerua, engineer, uvnder the direct supervision of L, C. Halpemny,
esgineer in charge of Mavajo work., A generszl geologlc and hydrologie ve¢on-
nal gsance was nade,

' All producing welle in the area were sampled, and water levels wers
meamred where pessidle, It wae impossible tc meaeure the depthe 0 water in
the deep wells, and all figures glvon sre from records furnished by the Mavajo
Service. Records and logs of the wells are given &n tadbles 1 and 2, and watep
analyses are given in tadle 3,

Agienovl edraent s

C, V. Theis, digirict zeologlst for ground-water investigations in -
Yew Mexlco, was congulted during the worz and reviewed the report, €. B, Read,
Cenlogic Divigion, reviewed the geoloslc section, J. D, Hem, Wmality of Yater
Branch, reviewed the section on quality of water,
oworooY
The gedimentary rocke oxposed in the vicinity of Yhitehorse lLuke are
Upper Crotagecus in sge, mnol-/ has assigned the etrata to the aAllison mendey,
'« l Tane, C. H,, Geology and fuel resourcez cf the southern part of the San Juan

Basin, H, Hex.t Part 3, The le ‘Jent.u'\a-macra Houa coal fileld: U, S, Gool,
farvey 2ull, 860-C, pp. 95-96, 1930.



3
' in tha upper part of thae Mesaverde fommuoh. Deseriptionz of unexnosed rocls

in the area vors obtainaed from geologle reports Yy workers &n adjacent areaa.g/«i/

Stratisranhy
The ctratigraphic relationshipe of fomations and membors described in

thig renort are as followsd

Ara Foraation ¥anher

paternary Aluviun
(“hacra eandstone menber
Cretacaces (Upper) Mesaverde formation (-11ison menber
(Cibgon coal member
(Hosta sandstone nember

The Ronta sandstone menbor, the basal merder of the Hesaverde formation, s
esspntially a Yuff marine sandstone, eof%, thin bedded to massive, and eentaining
ocoasional thin beds of gray shale and bdluck carbonaceocus material, The Hogta

. gandstone member is thoughit to bde relatively thin i{n the ¥hitehnrse I‘ake.armi.
vhere the thickness nrodably doece not excae& 75 feet. DBelow the Hoeta sandstine
nenmder lies the Manecos shale, also of Upper CGretaceous age.

The Gibsgon coal member of the Mesaverde formation overlies the Hopta
sandatone member, The Gidson ig not eyponed &n the vhitehorse f»ake area
18 known to underlie the Alllson member, It ig difficult to distincuich

 betveen the Gibson and Allieon members, as both contain coal and the digtinetion
is Ybosed solely upon the greater abundince of coal beds in the Gidson esal
menber. An dencrited by Dane,t/ the Cibson coal member is a coal-bearing
sandatone anf shale unit 250 to 300 fest thick,
- .
Renleck, B, 0,, Geology and ground-wuter rencurces of western Sandoval Coursy,
¥, Hex.t U, 3, Geol. Survey “ater-upply Puper 620, 1931,
Dane, 0. H,, op, eit., pp. 9l=107. |

3/
.E/

Dane, C. H.. o;). cit., Pe 960
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‘ The Alligon is the cnly member of the Mesaverde formation exposed in the
¥hitehorse Lake area.ﬁl A comparisen with the part of the Mesaverde
’ fornation displayed prominently in the gteon ecuthern fane of Chacra Mesan,

5 miles to the north, leads to the conclunion that the {rregmlarly Vedded
sandstore, gray shale, and clay eronping put &n tba‘vicinity of Yhitchorse
‘4.., Take day scheol constitute the upper nart of the Alliaon mmﬁer. The mmﬁbor
econsistes of about 800 feeb of gray structureless elay containing occaslonal

thin dads of white to gray eross=bedded sandstone, Brown to dlack cardonasgesus
shales ocour frequently, and thin coal beds of 1imited extent are found in
plaeces,

Tho Chacra sandstone mervdar ovorlies the Allisen memdber and forms the top
of Chacra Masa to the north, The sandstsne i not recsognized in the vieinity |
of Vhitahoree lake 4xy school. This toymocat nober of the iKesiverde formation
g a marine sandstong, ranging in color from whrite to gray and btuff, 1t is
fine-grained, nassive, anci thiei=bedded. fThe nandstone is interbedded with
@ray ehule and shaly sandstone units., The section described and meaesured by
Danoél in the couthern face of Cha;cra Masa wus 340 feet thick,

Recont alluvium, conslsting of fine sand and silt, oceurs along the wash
east of the eshool. Above the dam, the vnver &0 feet is comprised of sils
;!eposited in the reservoir. Below the dam the gtream has cut a deep channal
and renoved & large vart of the alluvium, |

Stmetore
" The strike of the bdads underlying the Yhitehorse lake a.x.‘ﬂn ia apptoxmaeély
east and tho dip 18 2% to 32 to the morth, Fo evidence of local folding or

fanlting was observed,

. nm, C. Bo.' op. els. [ 960 .
nan@. 8. 30' 0P c!t.. po 1020
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Oczarrence of zround water

The denthe of the drilled wells in the area range fm 430 to 650 feet
(see toble 1), This sugreosts that they obtain at least some wator from tho

Aligon mender of the Hesaverda formation, slghough some of the welis nay
penetrate the underlying Cidbeon coal member, or aven the deoper-lyiug Hogta
sandstone member. However, it Coos nat sgen 1ikely that tbe Hoeta sondstons
menber was encountered in any of theze wells, The complete absence of inforaas
tion on the thickness of the various membersof the Mesavorde in tha area does
not wermit a more definite statenant,

fepardless of whioh mesber of the Measverde formation 4s producing moat
of the water, the quantity avallable ia mxll and the water is glmost every-
vhere nnsatisfactory for donestic use, However, the water i# soft (sce table 4.
Tho wells are used almoat exalusively for stock water,

fells in the Hoepah 1;11 field, cbout 8 miles to the gouth, have bean
drilled to 1,500 feot without encounterfng wuter suitable for domestic use,
An 01l test well was drilled by dr., Floyd iursham to a depth of more than 3,000
foet, 5 miles southeast of the Hhitehoroe Lake gchool, A considerable quuntity
of good water was reported, tut the water leval was far balow the mrface and
‘made uge oi’v the woll impracticadble, Mr, Burmw:\ aleo drilled a well in 1946
to o depth of EU2 feet, U milozs south of the school. The water was repsrted
to beo good bt no m;oles eould de obtainod.

The water from the alluvial f£i1l 1a clear, cool, and palatadle but i
" herd, In egpite of the hardness of the water, nany Indien familieg journey to
the school to launder end bathe rather than nss deep-well water. ‘The lumroved
facllities avalladle at the school apparently oultweigh the dicadvantages of

using hard vater,



L

The rupply of water in the £111 &g falldng ropidly eince the otorae

- oopacity of the dam was reduced. Subsequoat fleade have ent into the £i11,

lowering the water tabla 7} feat in tho wast 2 years. It 1o deudbtfwl if the
exioting well cen be rectored to its foraar productivity without repairing
the Yroach in the dam and removing the accwmlation of silt from behingd §%.
This would be oxpensive and would be only a Semnorary measure at best, ag the
reservoly vonld surely refill wiih 8ilt within » shors tf.ﬁme. It is amarent
that the dam, vhen actinz as s gteruge rescrvoir for surfuce water, was &
’madsr fantor in mointaining the pméﬁctivﬁ.ty of the well,

pality of watar

Vater cuamnles colleocted cduring the investigation ware analyged in the
Geologleal Zurvey laboratery in Albuquerque, The analyses show that water
frcm the olluvial £111 18 hard and thet vaters fron the deep drilled wells
are vory coft, The high concentration of bLicarbonate, ealfate, and {luoride
in the waters from tho decper wells cutwolsha the wdvantage of thelr softness
and makes thes undeniradle for domestle use, “eter from tne school well,
though kard, 1s eonsidered satisfactory for donestic use,

Poseidilities for odtuining ndditional water

7ield investigotion indicated that the bottom of the alluvial fill 4n

" the vicinity of the school well 1g below thec bnttom of the well, Therefore,

if the well wvero decnened, the discharge probadly would be inereased. Unless
Govu~cutting of the strcam 1s stopped ar greatly retarded, however, such a
meas.re would not insure & psrmanent va@c:r mupply.

It S0 not considersed advisadle to consirust a well ia tho alluvial fill
on the scﬁool land, as the £i11 48 thin and it 13 bellieved that the underlying

ghale $a8 at or not far below the water todla,
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The quality and quantity of water cbtalnable from the Hosta gandstone

mémbar of the Mesaverde formatisn 4g n2t known, The depth to which & well
would have to ba drilled to encounter the menber alud §g not known but pro-
bably would not excead 1,000 feet.

CONGLUSICNS AlD PRCGEATDATIONS |

The studies of the ground-water pr‘oblmx et the “hitehorse lake day
school indicate thatt 4

1. The existing supnly is $nadeqate for overating the school on g
" samibosrding basis.

2. Yater from the alluviasl ©i11l is better muited to domestic wse than
water from the illison merber and the Cibson cosl monder of the Meeaverde
fornotion, The quentity und quslity of wuter obisinuble from deener beds are
not knovn,

3. It is resommended that the exieilns school well te decnened to tue
Yottom of ihc £i11. OCravel packing prch;ﬁly vill be necded 1f the well ic
deeponad by drilling.

4, Remedial neasnres should be adonted to 8iop or retard down-cutting
of the stream in the vieinlty of ths well,

ADDRN UM

The Zoregoing esnclusions and recomiendations were given orally to the
officials of the FavaJo Jorvice at the conclusion of field work, besande ths
prodler had to be attacked immodiatéiy.

The well was deenenod §n September 1643, Seven-ineh casing wsg sot at
37 feat, po;'forated at the battom of the dug psrtion of the well and from 24
to 31 feet., The woll was gravel paelced below the battom of the dug portion,
After cecpening the yield increaced from the origimal 2} gallens per minite to

5 galloné ver mimte, The log is an followst



Tnicinesg Depth

(feet) (faet)
Caleson 23 23
Pine sand 5 23
Zoarse sand 2 »
Gumbe and fine sand 7 37
Shale ' 31

P0%aAL DFPIE

37



Table 1, = Records of wells in “hitehorse Lake area, Hc¥inley County, BHew Kexico.
(A1 wells are drilled unless otherwise moted in Flienarts® column)

Office ' Toeation Cwner : . Iriller Pato Depth Diometer
~ mmber , con- of of
: pleted woll . well
(feet) (4n.)
T 18 ., K. 9. ,

e/ 1 BN sce. 12 ~ Havajlo Service ¥olly Miller 1936 (%) 23 96
e/ 2  sec. 26 : 2. €. M. Carroll 1935 638 . 65/8
T, 19 W, R, @, . , | '
el 3 ecc. 33 do. ~ Burt Cravath 1943 650 6 5/8
S P. 194, R,_Q ¥, . , :
el ¥ SEd see. 11 _ " do. . C. N, farroil 1936 430 - 65/8

~ %, 18 #,, R. O ¥, r—
8 - see. 3 (% _ Floyd Zornham = Tountain 1546 cho -

af €, cylinder; G, gasolines ¥, vindmill,

3/ », douestie; 3, stecki E, none,

¢/ See tadls 3 for analysis of water from this well.
4/ “ater level reported.

.
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Becords obtained by H, A, ¥hitecomd and G. A, lerua,

“ater level ‘
Office ToRHi ——TateTY Pamp Use  Temp.

mmber delow meamure~ and of °r, ‘ - Repmashs
measuring ment pswer vater
voint af Y/
(£oet) '
1 17.51 z. 20, €06 D 55 Favaje Service Po, 16K-06, ¥ezsuring polnt was top of well ( D,
- 1948 Tug well, in alluviun of wash east of school,
2 220 do, C,¥ s 64  Havajo Service ¥Wo. 153-30. Teported dlacharge, 10 gallens por

mimte, “ater-level meagureisnt spproximate, See icg,

3 330 4/ e, ¥ s 66  Ravajo Service Mo. 153-248. Feported discharge, 10 gallors per
mimte. Teported drawdown, 135 feet, See log.

3 e HY 4/ C.W s 62 HYavajo Service No., 152-27. TZenoried discharge, 5 gallons per
nimte. See loga.

P ]
L

Faported discharge, H gallons per ninmade,

5 - - Hono
_ See log,
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Tadle 2, « Driller's loge of wells in “hitehorge Laka area,
MeVinley County, Neow Mexieo.

Thick- A » © ihigke=
nesg Depth . . ness Denth
. (feet) (feet) (faet) (2cet)
Prillerie log of wvell 2, 4 T={ITer's log of well 3-ont.
Ravajo Service, owner, Gray sandotone « = « = = 8§ &0
ArPacs 60il = = = - == = 10 10 lray shale e ww > === 16~ 216
UNd POCK * v w - o - 10 20 Gray sandatong « = « = = 7 223
Croy ahale « « =« @ = =« = = '6(0 90 Oray chale » = @ = « = « 35 258
Sandy £ray chale  « = « « 1 151 Cray eandetong = « « » « 12 70
Croy 8and = = = w = = = = 9 160 Cray ghale = @ =« @« « o« §§ 308
Oray chol m = = = = = = = b 168  Gray sandctone, seep 9 337
Oray eand = = = = e we=w 20 184 Croy shale « = = = ==« 37 374
Sandy gruy 6hale » = = = = 11 196  Gray scndstone, water a 345
Brown ghold = = = = =« = 11 206 CGray shalg = = == ==« 120 523
Gray 3204 = @ = « ® « = =« 13 a0 Gray sandstone, water = 17 540
Brown chale o @ = o« = = » 10 220 (ray ghlg = = = = = = » 38 518
Bluc ghal@ = = =~ = = === 22 242  Very dark-brown shale « 6 Hu4
ora,‘f GaANE @ w - - ® - - 1& 2)46 Gr&;}’ 8undatone « @ = = = 12 63'16
Sandy crey chale = = = = = G 315  Gray sundstone, water - 14 63
Oray mand, water « « = == 25 340 (ray gude - === wea 16 6D
Gm phale » @ « @ = = «w w 18 358 T Tads EETH w o wooee 6%
Coal and chale = = = = = = 7 5
Gray g}m@ - w @ > - - 132 7 L‘riller'ﬂ 106; Of '811 ho
Black echcle and 60al = o = 11 508 HavaJo Service, owner.
»1“08}131@-.------- 6 51“ BFO'msand - - e e o m 5()
sandymﬁhala"“’-‘- 5 519 331u98h&ﬁ6--~~--- 155 2'\)5
Gray eand, vater « « ==« 17 6§35 Crey sand « = ww e = 20 225
Croy shale = = = = = = = = [4 G2  Sandy sray shale = « = - 15 2%
Bromlime--nnaono 3 5)45 Hardﬁh&lo"“‘"'“-" 10 250
Gr&rmd L I N R R A ) 8 553 Sﬂndyb’.uﬂsh&le""-" 30 2@0
Tlue gholo o « o © = = = w 5 §58  Water sand - = - = = =« = 14 294
Cray sand « = = « @ = o = 8 674 - Light-grey vater cand - 33 39
Ling ghell = = = « = = = = 2 . 576 - Light-pray shalé « -« = « 35 430
Cray 6N o = = = « « = = 18 Kok WAL VPTHE @ e « « = - 430
Oray chalg e @ e e w === 26 62D
er Smld - W a» > B a @ - 9 629 Partial log Of “11 5.
Cray shilo = = @ @ = = = « 9 638 Noyd Purnham, ownar,
TOTAL P . oswee- 633 Hater ol o « @ = =« « = 2 87
L L I e 3 koo
Priller's log of well 3. | oDt 5 bas
Yavajo Service, owaer. O = === - 7T 55
Light-yellov olay = - -~ 62 62 d0ym = = === === 13 615
F8rd TOCKk w w o = = = = = |1 66 TOTAL DIPFTH = o o = =~ = bh2

Groy shol = = = = = = = = 126 192
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Table 3. - inaslyses of water from wells in “hitchorse Lake area, iciinley County, fzw ¥exles.
Analyzed in Southwestorn Labsratory of Geclogical Iaxvey, aAltusuerque, kav Hexico.

(Sumdbers eorrocrond $o muabers in tablea 1 and 2,)

(Parts ner million excopt smecific conductance.)

. Date of Specific ' : _ Bndivm . , bo - Total
¥ell . collectlion condvetance, Cal= Mag- - and Bicar= 3Sul- Chle~ Fluo=~ Nie- solved bhardness
Ro. . 9kg (mieromhes civm nesium Pozussium bonate fate . rido ride trate sgeolids a8
S o 25°¢C.) (ca) (Mg} - (Hagk) = (BCO3) (Xy) (51) (M) (uo3) CaCl3 - /7
1 meg 2 916 g0 19 107 W25 18 18 0.3 1% 566 278
2 g 3 2,700 - - . 72 P sk - - - 15
3 mg, 20 1,720 55 2.2 . W3 - 686 20 W 2.6 1.3 1,080 22
¥ g, 1,530 3.5 1.5 35 560 267 W 21 1.3 962 %

ct



