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BLACK 0. VEATCH 

CONSULTING ENGINEERS 

Henagar, United States J,.tomic Energy Comr.:lission 
s~~te Fe Operations Office 
Los J.lemos 1 Not: I.bxioo 

TE:.... WESTPORT 7<:7.0: 

4706 BROADWAY 

KANSAS CITY 2, MISSOURI 

Octo bcr 27 7 1950 

Subject: Uat~r SuFpl:· I~vcstigation - Pajarito Canyon 
Authorization Noa 50-799-4 

Attention: Ur. R. E. Cole, Dircct~r 
Office of Engineering and Ccnstruction 

fuar Sir: 

In acccrdr:.nce rith Planning Authorization Ho.50-799-4, 
dated :Hovcz;:bcr·l7 1949, and emr.lOndmcnt No. 1 thereto, detcd 
Merch 16, 19507 an L"lvcstign.tion of the possi":>ilities of develop-. 
ing ground uatcr supplies in the lo~er port of Pajarito Canyon 
end in A."lcho Canyon has been completed and the follouing report 
is submitted. T~js invcsti~etion uas authorized as a result of 
tho successful development of a limited quantity of·~atcr in 
sh~ou gravel pits in the floor of Pejorito Ccnyon; located 
epproximc.tcly 2-1/2 rw.iles nost of Sto.to Route No. 4, from rrhich 
pits, during the sll:'.ner and fill of 1949·, sufficient natcr wo.s 
pumped to complete the construction of access roc.ds to labor­
o.tory si tcs south of t}:l.is canyon. 

In m:ldng this invcstigo.tion, it ues determined to be 
nece sscry to drill one or oorc test bcrinr;s in cc.ch of the so 
c~~yons to ascertain the chnrectcr of the formations u:1dorlying 
the canyon floors, end pursucnt to this decision, Contro.ct 
No. AT-(29-1)-864, detcd· Iiorch 1, 19507 was executed uith the 
Jenkins DrillinG Company, for the construction o.nd pump testing 
of one or more e~~lor~tory r~lls in Pajo.rito Co.nyon and one 
such \1ell in Ancho C<1nyona Th_c work under this contro.ct, o.s 
ammcnded by modifico.tion No. 1, dated June 271 1950, ~o.s co~­
plated on April 15 1 1950. The exploro.tory wells completed under 
this contract, included trro ilClls in Pajo.rito CD..'!yonc c.nd one 
in Ancho Co.nyon. Their loc~tions arc indic~tcd on the m~p 
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attached hereto. The contract cost of the three wells was 
$15,686.84. All test wells were drilled by means of a cable 
toolrig. 

TFST WELL NO. 1. This test well, designated in the 
contract as TEST WELL NO. 2, and in the geologists log as 
Test Hole Pejarito No. 1, is located in the floor of Pajarito 
Canyon approximately two miles west of ~ite Rock Construction 
Camp, and one mile west of paved State Route No. 4. At this 
location the valley fill - sand, silt and gravel - 'extended 
to a depth of 23 feet. A surface casing of 24-inch 0. D. steel 
pipe we set to that depth. Drilling continued through the 
surface casing with an 18-inch bit, penetrating Ban1el:er Tuff 
to a depth of 160 feet, white to light gray pumice from 160 to 
171 feet, and l~ite Rock Canyon basalt from 171 to 263 feet-the 
total depth of the hole. No casing, other than the 24-:nch stU"face 
casing mentioned above, was installed in the hole. 

No water was encountered in the drilling of this test well. 
The drilling was stopped, anc the hole abandoned, at the 263-foot 
depth, since it was considered that no water would be formed in the 
basalt formation, which, at this point, is several hundred feet thick. 
In abandoning the well, the 24-inch surface casing was left in place, 
in order that observations could be made of possible flow of 
perched water into the well in wet seasons; the hole was plugged 
below the bottom of this casing, am covered with a steel plate. 
The geologist's classification of the materials penetrated in 
this well is attached hereto. 

T]ST WELL NO. 2. Th.is test well, designated in the contract 
as TEST w~ NO. 2A, and in the geologists log as Test Hole Pajerito 
No. 2, is located in the floor of Pajarito Canyon lt miles west of 
Test Well No. 1. This hole was drilled to a total depth of 300 feet, 
penetrating valley alluvium to a depth of approximately 25 feet, and 
Bandelier Tuff from that level to the bottom o: the hole at 300 feet. 
No casing was installed in the hole. 

No water, other than a slight seepage at a depth of approxi­
mately 18 feet, was encountered in this test. The drilling was 
stopped at the 300-foot depth, since after penetrating 275 feet into 
the Bandelier Tuff it seemed certain that no water would be foune 
in this formation. The hole was filled to the ground surface. The 
geologis~e log of materials penetrated in this well is attached 
hereto. 

TEST WELL NO. 3. This test well, designated in the contract 
as TEST WELL NO. 2, and in the geologists log as Test Hole Ancho No. 1, 
is located in the floor of Ancho Canyon, approximately 100 feet south 
of State Route No. 4, and just west of the stream channel in Ancho 
Cenyon. This teet was drilled to e depth of 55 feet, penetrating 10 
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feet of Valley Alluvi~, Bandelier Tuff from 10 to 45 feet depth, 
buff color plastic clay from 45 to 51 feet, and White Rock Canyon 
Basalt from 51 to 55 feet. No casing was installed in the hole. 

No water was encountered in this test. ~e drilling was 
stopped at the 55 foot depth, since it was then certain that no 
water was to be found in the Bandelier Tuff nor in the upper part 
of the basalt. 'Ihe hole was abandoned, and filled to the ground 
surface. The geologist's log of the materials penetrated in this 
well is attached hereto. 

COUCLUSIONS. From the results obtained. from the drilling 
of the exploratory wells described herein, as well as f~om an 
eza::ination of the geology of the lower end of Pajari to Canyon, 
it is concluded that water in sufficient quantity to warrant 
developement for water supply use cannot be obtained in PaJar~to 
Canyon, from shallow wells. The Canyon floor is filled to a depth 
of 20 to 25 feet with valley alluvium, at the base of which a thin 
zone of sr.tura.tion my exist during wet seasons, although the whole 
alluvium stratum way become dry a aho~t time after the end of a wet -$? 
season. 'lhe valley fill is underlain by Bar.delier Tuff, having 
a thickness of 200 to 250 feet, and the Tuff is in turn underlain 
by White Rock Canyon basalt, having a thickness of several hundred 
feet. Below the basalt is the Sante Fe formation of unknown thickness. 
It is not to be expected the.t the Tuff and. the basalt will yield 
water in app~eciable quantity. The Santa Fe formation is known 
to be a good aquifer, but to develop this formation by means of a well 
in the vicinity of Test Well No. 1, would requi~e drilling to a depth 
of some 1500 feet, and the standing water level L~ such a well wo~ld 
be some 700 feet below ground surface. 

In Ancho Canyon, the underlying fo~mations are the same as those 
in :ajarito Canyon. In Test Woll No. 3, the top of the Bandelier 
Tuff was found only 10 feet below ground su~face, and the top of the 
basalt 51 feet below ground. To develop water in Ancllo Canyon in a 
quantity sufficient to supply Site ~-33, would require the construction 
of a well extending into the Santa Fe formation - below the basalt. 
It is estimated that such a well would be approximately 120C feet· 
deep, and that the standing water level would be 400 to 500 feet below 
ground surface. 

It is recognized that the test wells const~ucted in Pajarito 
and Ancho Canyons were drilled during an unusually dry period, and 
that in periods of no~l precipitation some wate~ may be present 
in the more porous zones of the valley alluvium above the Bendelier 
Tuff. In fact it is definitely known that in th& stl!III:ler and fall of 
1949, water for use in road construction in the amount of 50,000 to 
100,000 gallons per doy, was pumped from a pit approximately 100 feet 
by 35 feet in dimensions and 15 feet deep, located in Pajarito Canyon 
just north of the site of Teat Well No. 2. The fact that no water ~os 
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found in the vclloy fill in the throe r101ls in<lico.tcs thc.t o. 
rclio.blo supply co.nnot oo developed in tho so =rc c.s in the upper 
formo.tions. 

Encl~: 
J.o:::o.tion L:n.p 

Very truly yours, 

Black & Vcntch 

Geologists Log; Test Hole Po.j=rito Ho. 1 
Geologists Log; Test Hole Po.jc.rito iTo. 2 
Geologists Log, Test Hole Ancho Noo 1 
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Log of To st Hole Pc.j ori to !lo. 1 

Pnjori to Cc::.nyon, Los AlOJJos County 1 Hot: !·:bxioo 

Elcv~tion: 6,592 foot 

Qu.:. tcrru::.r3• c.lluviun: 

Soil zono 

St:.!1d1 fi..~c to medium, c.nd silt. The s~"'ld consists 
of qucrtz, sonidinc~ and debris derived from the 
Bandelier tuff. The silt is ohiofiy tuffnccous 

Ibnth 
{feet) 

From To 

debris from the Bandolier tuff.................. 0 1,5 

Villcy fill 
S~"'ld c.nd grnvcl i7i th some silt. Tho snnd is 
IilCdium to cocrsc and composed turlnly of onc;ulnr 
grnins of qucrtz .md sc....~dino (qu.."lrtz crystc~s 
arc rare). The· g:rcvcl, uith pieces rc.nci.."'lg to 
1/2 inch across, is composed of angulnr to sub­
nncula.r .fragments of Chiooma voloc.nic rocks; 
ncldcd Bandelier tuff; and gr~y, donso rhyolite. 
Some silt, composed chiefly of debris .from the 
Bcndclior tuff 1 is pro sent throughout the zone. • 1. 5 23 

Bandelier tuff (Ploistoocnc): 

Tuff, pinkish orc....~gc to buff 1 to light gro.y • The 
IIUltorial nppc.rcntly ro.ngcs from slightly 110ldcd 
to ashy(?) tuff and contains crystals and orysto.l 
fragments of qutu"tz .:.nd sonidi no, r.nd trnccs of 
obsidian. Also prcsc!lt from 50 to 120 foot oro 
some ongolc.r frr.gmcnts of Chico:mt:. volconio rooks 
c....l'ld grny, dense rhyoli to. Sot1o of these frag-
ncnts mo.y have caved from the Vnllo~· fill......... 23 120± 

Tuff, buff to ll~ht r;rr.y, m1d o sscntiilly as from 
23 to 120± feet but contcining some nhitc to pale 
pinkish buff pumice and probably largely ashy..... 120± 160 
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Log of Test Hole Pr:.jr.rito Eo, 1 (co:~tinu.od) 

Pumice zone, !fui te to very light gray, silky, lump 
pumice containing phenocrysts of qu.:.rtz and seni­
dine. Also present are some minute fr:ltilllents of 
dark gray, fine-grained, volcanic rock; and some 
ashy, tuffaceous material. This zone prob.::.bly 
represents the Santa Clara pumice, • • • • , • , . . . . .. 

IThite 1ock Canyon basalt (Pleistocene): 

Besalt, very derk gray to black, moderately rice in 
olivine and containing a fen s~ll phenocrysts of 
plagioclase. From 171 to 220 r:.nd from 250 to 263 
the basalt is vesicular. • •• 0 ••••••• e • 

Note: No water was encountered anc:~ t:1e hole ;;as 
ab~doned. Twonty-t\'10 feet of 24-inch ccn­
ducto:- pipe VTas left in tLc hole, 

7 
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De nth 
(feet) 

From To 

160 171 

171 263 T .r;. 



Log of test hole P~jarito No. 2 

Pe.jarito Cm1yon, Los .Uc.mos County, ~!cr.• liexico 

Elevation: 6,6G3 feet 

Quaternary alluvium 

Soil zone 

Sand, fine to coarse, and silt. The fine to 
medium sond consists of q~rtz, s~idine, 
and debris derived from the Bandelier tuff. 
The silt is chiefly debris derived from the 
Bandalicr. • • • • . • • • , • . . • . • . • 

Valley fill 

Sand ru1d grnvcl, with sotile silt. Tho Iiledium 
to coarse sand is com;_Josed chiefly of angular 
to sub-angular grc.ins of qu::.rtz and sanidinc 
(some qu~rtz crystcls c~o present). The 
gravel, with pieces r~Ging to 1 inc~ across, 

• • 

is angular to ro~~dod end cooposcd of fre.g­
ments of Chicoma volc~c rocks, ~eldcd 
Bandelier tuff, ~C: pi.nld.sh gray to gray 
rhyolite (Chicome. metcric.ls ere predominant). 
Some silt, composed of debris from the Bcndo­
lier tuff, is present thrOl.!ghout the. zone •••• 

Bandelier tuff (Pleistocene): 

Tuff, pinkish or~ge to buff to light gray, containing 
crystc.ls end crystc.l fr:1gnents of qut!rtz and sani­
dine, and trc.ccs of s~ll fragments of obsidian. 
From 25C5, to about 200jeet, the fu!f is slightly 
welded. From 70 to 275!, it is slightly pumiceous. 
iU.so present in the samples c.rc some angular to sub­
rounded pieces of Chico~ volc~ic rocks, c.nd gray 
to pinkish gr:1y, dense rhyolite. Uost of this 
material probably caved from the v~oy fill ••• o • 

From To 

0 1.5 



De nth 
{feet) 

Log of test hole Pajariot Ho. 2 (continued From To 

Tuff', light grey, ashyj and· contcining som light 
grey to polo pinkish grey, finely collular 
pumioo end [1. trace of smill frngmcnts or obsidian. 
Also present nrc sollr:l ongular to sub-angular fro.g­
monts of Chicomn valconic rocks, tmd grey 1 dense 
rhyolite ••••••••••••••••••••••••••••••••••••••••• 275±5 300 T.D. 

liotoz A s:1oll (unmonsu:rod) amount of tm.tor uo.s 
pre sent from about 15 to 25±5 feet. The 
hole ws o.bnndoncd. 
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Log of test hole ~cho No. 1 

kncho Canyon, Los Al:unos County, Hci1 Ecxico 

~lavation: 6,224 feet 

Denth 
(feet) 

From To 

~ternary allu,.rium: 

Soil zone 

5and, fine to medium, ::md silt. The so.nd consists of 
cngular to sub-angular grains of quc.rtz c.nd s~­
dine derived from the Bandelier tuff. The silt is 
chiefly tuffaceous material derived from the Bc.nde-
lior. . . . . . . . . . . . • . • . . . . . . . . . • 

Vo.llcy fill 

Sand with some gravel. Ucdium to coarse s:md com­
posed of angul~r to sub-m1rruJ_~ gro.ins of quartz 
o..nd snnidine (quartz crJst=.ls ::.ro rare). The fine 
to medium grovel is compos .:.d minly of c.ngular to 
sub-:mgu.lar fre.gmez1ts of Chi com::. volc:mic rocks, end 
gray, dense rhyolite. a tr~cc of gro.y, glassy rhyo­
lite, pinkish-buff pumice, and ptun.iceous glo.ss ~e 
also present. • • • • • • • • • • • • • • • • • • • • 

Bo.ndelier tuff (Pleistocene): 

Tuff, pinkish or~ge to buff1 o.shy, and cont~ining pheno­
crysts of quartz c.nd sanidine. Also present in smc.ll 
amounts arc ~gul~r fro.gmcnts of Chicocn volcanic rock, 
gray, dense rhyolite (?), m1d puniceous glass. So~e of 

0 1.5 

10 

these latter materials ~y be caving. • • • • • • • • 10 45 

Undifferentiated lcltc clay (Pleistocene): 

Clo.y, buff colored, plcstic, and nithout so.nd c.nd silt 
but cont~ining smUJ. o.ngu.lcr to sub-o.ngul.m- fro.gments 
of vesicul.o.r basalt, o.nd Cbiconu1 volcc.nic rocks. • • • 45 51 

~itc Rock Canyon bo.salt (Pleistocene): 

Be.so.lt, very dc.rk gro.y to blo.ck, fine gr=.incd, vesiculo.r 
and moderctely rich in olivine. Buff colored, plastic 
clo.y fills sooe of the pore sp~ecs. • • • • • • • • • 51 

Note: No uo.ter no.s obt::!.ined c.nd the 
hole ;rc.s o.bn.ndoncd. 

,I"\ 

55 T.D. 
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