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BLACK 0.. VEATCH 
CONSULTING ENGINEERS 

Henagar, United States Atomic Energy Commission Santa Fe Operations Office 
Los .P~e.mos 7 Ncu I.bxioo 

TEL. WESTPORT 7474 

4706 BROADWAY 

KANSAS CITY 2, MISSOURI 

Octo bcr 27, 1950 

Subject: rlatcr Suppl~· I:westigation - Pajarito Canyon 
Authorization No., 50-799-4 

Attention: £jr. R. E. Cole, Director 
Office of Engineering and Construction 

fuar Sir: 

In accardc.nce ui th Planning Authorization Ho•50-799-4, dated Novcmbcr·l, 1949, and ammcndmont No .. 1 thereto, dated Mcrch 16, 1950, an investigation of the possibilities of develop.. ing ground water supplies in the louer port of Paj ari to Canyon and in A.."lcho Cor.yon has boon completed a...'"ld tho follouing report is submitted. T~js invcsti~ation uas authorized as a result of tho successful development of a limitod quantity of·rJator in shcllow gravel pits in the floor of Paj ari to Canyon; loco. ted approximately 2-1/2 miles uost of State Route No, 4, from which pits, during tho suv.mer and fcll of 1949, sufficient uater was pumped to complete the construction of access roads to labor­atory sites south of this canyon. 

In m::lcing this investigation, it rms determined to be necessary to drill one or more test barincs in each of those canyons to ascertain the character of tho formations ~1dorlying tho canyon floors, and pursuant to this decision, Contract No. AT .. (29-1)-864, dated· Iiarch 1 7 1950 7 was oxocutod uith tho Jenkins Drilling Company, for tl~ construction and pump testing of one or more m:p1oratory TJells in Pajari to Canyon and one such Tic1f in Ancho Canyon, Th~ work under this contract, as ammcnded by modification No (I 1 7 dated June 27, 1950, was COiil• plated on .April 15 7 1950. The exploratory wells completed under this contract, included tTio 110lls in Pajarito Co.nyone and one in Ancho Canyon. Their locations ere indico.ted on the map 
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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. 

TEST WELL NO. 1. This test well, designated in the 
contract as TEST WELL NO. 2, and in the geologists lo5 as 
Test Hole Pajarito No. 1, is located in the floor of Pajarito 
Canyon approximately two miles west of White 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 was 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 \fuite Rock Canyon basalt from 171 to 263 feet-the 
total depth of the hole. No casing, other than the 24-inch surface 
casing mentioned above, was installed in the hole. 

No water was encountered in the drilling of this test well. 
The drilling was stopped, and 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, and covered with a steel plate. 
The geologist's classification of the materials penetrated in 
this well is attached hereto. 

TE3T WELL NO. 2. This test well, designated in the contract 
as TEST w~ NO. 2A, and in the geologists log as Test Hole Pajarito 
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 approximate~ 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 founc_ 
in this formation. The hole was filled to the ground surface. The 
geologis~s 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, Tnis test was drilled to a depth of 55 feet, penetrating 10 
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feet of Valley Alluvium, 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. The 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. The hole was abandoned, and filled to the ground 
surface. The geologist's log of the materials penetrated in this 
well is attached hereto. 

CONCLUSIONS. From the results obtained from the drilling 
of the exploratory wells described herein, as well as from an 
examination of the geology of the lower end of Paja.rito 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 sc.turntion r:l8Y exist during wet seasons, although the whole 
alluvium stratum way become dry a short time after the end of a wet -5? 
season, The valley fill is underlain by Bar~elier 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 Santa Fe formation of unknown thickness. 
It is not to be expected that the Tuff and. the basalt will yield 
water in appreciable 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 require drilling to a depth 
of some 1500 feet, and the standing water level in such a well would 
be some 700 feet below ground surface. 

In Ancho Canyon, the underlying formations are the same as those 
in ~ajarito Canyon. In Test Well No. 3, the top of the Bandelier 
Tuff was found only 10 feet below ground surface, and the top of the 
basalt 51 feet below ground. To develop water in Ancho 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 1200 feet 
deep, and that the standing water level would be 400 to 500 feet below 
ground surface. 

It is recognized that the test wells constructed in Pajarito 
and Ancho Canyons were drilled during an unusually dry period, and 
that in periods of normal precipitation some water may be present 
in the more porous zones of the valley alluvium above the Bandelier 
Tuff. In fact it is oefinitely known that in the summer and fall of 
1949, water for use in road construction in the amount of 50,000 to 
100,000 gallons per day, 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 Test Well No. 2. The fact that no water was 
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found in the villey fill in the throe :rolls inC:.ico.tcs that n rellnblc supply ca..'1!lot be developed in the so ere a.s in the upper fonnntions. 

Very truly yours, 

Bla.ck & Vca.tch 

Enola: 
IJoca.tion I.ilp 
Geologists Log; Test Hole Pa.jc.rito Ho. 1 
Geologists Log; Test Hole Pnjc.rito ITo. 2 
Geologists Log, Test Hole Ancho Hoo 1 
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Log of Test Hole Pujo.rito llo. 1 

Po.j o.ri to Canyon 1 Los .Uw.os County 1 Her: ~bxico 

Elevation: 6,592 feet 

Que.. tcrno.r~r c.lluviun: 

Soil zona 

S~1d 1 fine to medium, end silt. The send consists 
of qucrtz, so.nidinc~ o.nd debris derived from the 
Bandelier tuff. The silt is chiofiy tuffaceous 

.Do nth 
(feet) 

From To 

debris from tho Ba~dclicr tuff•••••••••••••••••• 0 1~5 

VaLley fill 
Sc.nd c.nd gravel ui th some silt. The snnd is 
medium to coc.rsc o.nd composed mD.inly of o.nc;ulo.r 
groins of quartz nnd so.nidine (qu..1.rtz crystcls 
o.ro rare). The· grc.vel 1 ni th pieces rcncing to 
1/2 inch across, is composed of o.ngulo.r to sub­
ru1cular fragments of Chicoma volcrutic rocks; 
l"Kllded Bc.ndolicr tuff; and grny, dense rhyoli to. 
Same silt, composed chiefly of debris from the 
Bcndolicr tuff, is present throughout tho zone.. le5 23 

Bandolier tuff (Pleistocene): 

Tuff, pinkish orn..~go to buff 1 to light gray. Tho 
material appc.rcntly rru1gos from slightly ncldcd 
to ashy(?) tuff o.nd contains crystals o.nd crystal 
fragments of qunrtz end sonidi nc 1 c11d traces of obsidio.n. Also present .rrom 50 to 120 feet arc 
some ungulo.r frc.gments of Chicomc. volconic rocks 
c.nd gray 1 dense rhyoli to. Some of those fro.g-
ncnts may have caved from the valle~' fill......... 23 120± 

Tuff 1 buff to lic;ht r;rrny 1 o.nd e ssentic.J.ly as from 23 to 120± foot but containing some 17hi tc to pclc 
pinkish buff pumice o.nd probably largely ashy..... 120± 160 
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Log of Test Halo Pc.jr.rito Eo, 1 (oo:--.ti::mod) 

Pumice zone, ~fuite to very light gray, silky, lump 
pumice containing phenocrysts of qu.:~rtz and sani­
dine. Also present are some minute fr:lci"lllents of 
dark gray, fine-grained, volcanic rock~ and some 
ashy, tuffaceous material. This zone prob:1bly 

De nth 
(feet) 

From To 

represents the Santa Clara pumice •• • • 9 • , , •••• ~ 160 171 

\'ihite 'lock Canyon basalt (Pleistocene): 

Basalt, very derk gray to black, moderately r~c~ in 
olivine and containing a feTI s3all phenocrysts of 
plagioclase. From 171 to 220 ~d from 250 to 263 
the basalt is vesicular ••• e 0 ••••••• Q • 

Note: No water was encountered anc1. t:1e hole :ras 
abandoned. Twenty-two feet of 24-inch con­
ductor pipe was loft in tLc hole. 

7 

. . . " 171 263 T .:C. 



Log of test hole Pc.jarito No. 2 

Paj ari to Canyon, Los Alc.mos County 1 Em? Hexico 

Elevation: 6,6~G feet 

Quaternary alluvium 

Soil zone 

Sand, fine to coarse, and silt. The fine to 

medium sand consists of quzrtz, s~idine, 

and debris derived from the Bandelier tuff. 

The silt is chiefly debris derived from the 

Ban.d eli or. • • • • • • • • , • . . • . • • • 

Valley fill 

Sand nnd gravel, with some silt. The medium 

to coarse sand is com~oscd chiefly of angular 

to sub-angular grv.ins of qu::.rtz and sanidine 

(some quartz crystals nrc present)~ The 

gravel, with pieces rnncing to 1 inc~ across, 

• • 

is angular to rounded end composed of frag­

ments of Chicomc volcanic rocks, welded 

Bandelier tuff, and pinkish gray to gray 

rhyolite (Chicoma metcric.ls nrc predominant). 

Some silt, composed of debris from the Bnnde• 

liar tuff, is present throughout tho zone •••• 

Bandolier tuff (Pleistocene): 

Tuff, pinkish orange to buff to light gray, containin~ 

crystcls and crystal frngncnts of quc.rtz and sani­

dine, and trcces of smell fragments of obsidian. 

From 25C5, to about 200ject, tho fuff is slightly 

welded. From 70 to 275t, it is slightly pumiceous. 

Also present in tho samples c.re some angular to sub­

rounded pieces of Chicomc volc~ic rocks, end gr~ 

to pinkish gray, dense rhyolite, Uost of this 

material probably caved from tho valley fill ••• o • 

From To 

0 



Log of test hole Po.jariot Ho. 2 (continued 

Tuff 1 light grey, ashy; and· contcining sozoo light 
grey to polo pinkish grey 1 finely collulor 

Depth 
(feet) 

From To 

pumice o.nd n tro.cc of small. fragments of obsidian. Also present oro some o.ngulor to sub-angular fro.g­monts of Chiaomn volcanic rocks, o.nd groy 1 dense 
rhyolite •• ••••••••••••••••••••••••••••••••••••••• 275±5 300 T.D. 
Hotoa A smoll (unmoasurod) amount of tro.tor 11o.s 

present from about 15 to 25±5 foot. Tho 
hole uns abandoned. 
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Log of test hole ..:.Ucl1o No • 1 

hl1cho Canyon, Los Ab.mos County, Hew Eexico 

~lavation: 6,224 feet 

Depth 
(feet) 

From To 

Quaternary alluYium: 

Soil zone 

Sand, fino to medium, ~nd silt. Tho sand consists of 
angular to sub-angular grains of quartz c.nd sc.ni­
dino derived from tho Bandolier tuff. Tho silt is 
chiefly tuffaceous material derived from the Bcnde-
lior ••••••••••••••• I •••••••• • 

Valley fill 

Sand with some gravel. Hcdium to coarse sand com­
posed of angulcr to sub-ru1~2r grains of quartz 
and so..nidine (quartz crJst::-.ls a.rc rare). The fino 
to medium gravel is compos cd nainly of cngular to 
sub-angular fragments of C~1icoma volcanic rocks, and 
gray, dense rhyolito. A tr:tce of gray, gl~ssy rhyo­
li tc, pinkish -buff pumice, D.Ild ptuniccous glass arc 
also present ••••••••• • • • • • • • •••• • 

Bandolier tuff (Pleistocene): 

Tuff, pinkish or~ge to buff, ashy, nnd cont:tining pheno­
crysts of quartz end snnidinc. Also pr~sont in s~ll 
amounts arc nngula.r fragments of Chicoma volcanic rock, 
gray, dense rhyolite (?), ru1d puniceous glass. Some of 

0 

10 

these latter ~terials may be caving •••• 1 •• 1 • 10 45 

Undifferentiated lruco clay (Pleistocene): 

Clay, buff colored, plastic, and riithout sand a.nd silt 
but contr-.. ining SlllD.ll angulc.r to sub-angukr fragments 
of vesicular basalt, o.nd Chicoma. volcanic rocks • ., • • 45 51 

White Rock Canyon basalt (Pleistocene): 

Be.salt, very d~rk gray to black, fine gr~incd, vesicular 
and modor~tely rich in olivine. Buff colored, plastic 
clay fills sene of the pore spaces. • • • • 1 • • • • 51 

Note: No VTD.tcr nas obtD.ined tu'ld tho 
hole ;m.s a.bo.ndoncd. 

10 

55 T .D. 
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