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BLACK & VEATCH

CONSULTING ENGINEERS TEL. WESTPORT 7474

4708 BROADWAY
KANSAS CITY 2, MISSOURI

October 27, 1950

lienager, United States Atomic Energy Commission
Sante Fo Operestions Office
Los Zlamos, New lexdico

Subjcet: Water Suppl:; Investigation - Pajarito Canyon
Authorizatior Noe 50=7904

Attention: ixr. R, E, Cole, Dircctor
Offiec of Engincering and Ccnstruction

Dear Sir:

In accordenee with Flanning Awthorization No 507994,
dated Hovember-1l, 1949, and ammendment Ho, 1 thercto, dated
Merch 16, 1950, an investigation of the possibilitics of develope
ing ground wazter supplies in the lower part of Pajarite Canyon
cnd in Ancho Canyon has beon completed and the following report
is sutmitted, Tbhis investizetion was authorized as o result of
the successful development of a limited guentity of water in
shollow gravel pits in the floor of Pajarito Canyon; located
approximately 2-1/2 rilecs west of Siate Route No, 4, from which
pits, during the swmer and fzll of 1949, sufficicnt water was
pumped to complete the construction of acecss rozcds to labore
atery sites south of this canyon.

In molting this investigation, it was determined to be
nccessory <o drill onc or more test barings in cach of these
econyons to ascertain the charzcter of the formations underlying
the cenyon floors, and pursucnt to this deeision, Contract
No, AT={29-1)w864, deted liarch 1, 1950, was cxecuted with the
Jenkins Drilling Compzny, for the construction and pump testing
of onc or more cxploratory wells in Pajarito Canyon and one
such well in Ancho Canyon, The work under this contract, as
emmended by modification No, 1, dated Jume 27, 1950, was come
pleted on April 15, 1950, Thc cxploratory wells eompleted under

A
this contract, included tvo wells in Pajarito Canyonc znd onc I\

in Ancho Canyon, Their loczciions arc indicated on the mep



BLACK & VEATCH .
) , S7 0 - pora ‘s
/‘o&d L

4 700 //aﬂ//J /.

¢ —

~a
I

attached hereto., The contract cost of the three wells was
$15,686.84. All test wells were drilled by means of a ceble

toolrig.
/\\*/(

TEST WELL NO. 1. Thie test well, designated in the ?C
contract as TEST WELL NO. 2, and in the geologists log as
Test Hole Pajarito No. 1, is located in the floor of Pajarito
Cenyon approximately two miles west of White Rock Construction
Camp, end one mile west of paved State Route No., 4. At this
location the valley fill - sand, silt and gravel - extended
to & depth of 23 feet. A surface casing of 2k-inch 0. D. steel
pipe was set to that depth. Drilling continued through the
surface casing with an 18-inch bit, penetrating Bandelier Tuff
to a depth of 160 feet, white to light gray pumice from 160 to
171 feet, and White Rock Canyon basalt from 171 to 263 feet-the
total depth of the hole. No casing, other than the 2h-inch surface
casing mentioned above, was inastalled in the hole.

No water was encountered in the drilling of this test well.

The drilling was stopped, and the hole abandoned, at the 253-foot
depth, since it was considered that no water would be formed in the
basalt formastion, 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 geologistls clagssification of the materials penetrated in

this well is attached hereto.

TEST WELL NO. 2. This test well, designated in the contract ,X/\c
as TEST WELL NO. 2A, and in the geologlsts log as Test Hole Pajerito ﬂ ¢l
No. 2, is located 1n the floor of Pajarito Canyon l— milee west of
Test Well No. 1. This hole was drilled to 2 total depth of 300 feet,
penetrating valley alluvium to a depth of approximately 25 feet, and
Bandelier Tuff from that level to the bottom of the hole at 30C 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
stopred at the 300-foot depth, since after penetrating 275 feet into
the Bandelier Tuff it seemed certain that no water would be found
in this formation. The hole was filled to the ground surface. The
geologist’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, This test was drilled to & depth of 55 feet, penetrating 10



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 wes
stopped at the 55 foot depth, since it was then certain that no
wvater was to be found in the Bandelier Tuff nor in the upper part
of the basalt. The hole was sbandoned, and filled to the ground
surface. The geologist's log of the materials penetrated in this

well is attached hereto.

CONCLUSIONS. JFrom the results obtained from the drilling
of the exploratory wells described herein, as well as from an
examination of the geclogy of the lower end of Pajarito Cenyon,
it is concluded that water in sufficient quantity to warrant
developement for water supply use cannot be obtained in Pagar.to
Canyon, from shellow wells. The Canyon floor is filled to a depth
of 20 to 25 feet with valley alluvium, at the base of which e thin
zone of saturation may exist during wet seasons, although the whole
elluvium stratum way become dry a short time after the end of a wet =
seeson, The valley fill is underlain by Berdelier Tuff, having
a8 thickness of 200 to 250 fect, and the Tuff is in turn underlain
by White Rock Canyon basalt, having & thickness of several hundred
feet, Below the basalt is the Sante Fe formation of unknown thickness.
It is not to be expected that the Tuff and the basalt will yield
weter in appreciable quantity. The Santa Fe formation is known
to be 2 good aquifer, but to develop this formation by meens of e well
in the vicinity of Test Well No. 1, would require drilling to a depth
of zome 1500 feet, and the standing water level in such & well would
be some T00 feet below ground surface.

In Ancho Canyon, the underlying formations are the seme as those
in fajarito 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 TA-33, would require the construction
of a vwell extending into the OSanta Fe formation - below the basalt.
It is estimated that such a well would be approximetely 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 Bendelier
Tuff. In fact it is definitely 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

PLTHo
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found in the velley £il11 in the threc wells indicates thot a

rcliable supply cannot be developed in these crcas in the upper
formations,

Very truly yours,
Black & Veateh

a’ J, F, Bromm
Encls:

Lozation Lap

Goologists Log, Test Hole Pajorito o, 1
Geologists Log, Test Hole Pajorito ilo, 2
Geologists Log, Test Holc Ancho Fo, 1



Log of Test Hole Pejarito Mo, 1
Pajarito Canyon, Los Alamos County, ilew lexdco

Elovation: 6,592 fcot

Depth
(fcct)
From To
Quaternary elluviums
Soil zonc

Scnd, fine to medium, cnd silt, The sond consists

of querts, sanidinc, and debris derived from the

Bandelier tuff, The silt is chiofly tuffaccous

debris from the Bandelicr tuffececsecsccscccccee 0 1,5

Valley f£ill
Scnd and groavel vwith some silte The sand is
nedium to coersc and composed mainly of anjular
grains of quartz znd sanidine (quartz erystols
arc rarc), The grawvel, with picecs renging to
1/2 inch across, is composcd of angular to sub-
angular fragments of Chicoma volcanic rocks;
welded Bendelier tuff; and grzy, dense rhyolitc.
Somc silt, composed chicfly of debris from the
Bendolier tuff, is present throughout the zene,. 145 23

Bzndelicr tuff (Plczstoccnc)

Tuff, pinkish orange to buff, to light gray, The
material apperently ranges from sllghtly welded
to ashy(?) tuff and contains crystals and erystal
fragments of quartz znd sanidinc, cnd traces of
obsidian, Also present from 50 to 120 feet are
somc anguler frzgments of Chicome volcanic rocks
end gray, densc rhyolitc, Somc of thesc froge
ncnts may have caved from the valloy fill.iveeeveee 23 120+

Tuff, buff o lirht Erey, and cssenticlly as from
23 to 120+ feet but contai ining somc white to pale
pinkish buff pumicc and probably lorgely ashy..... 120 160



Log of Test liole Pzjcrito I'o, 1 (oontinued)

From

Pumice zone, %hite to very light gray, silky, lump
pumice containing phcnocrysts of quartz and sanie
dine., Also present are some minute fraogments of
dark gray, fine~grained, volcanic rock; and some
ashy, tuffaceous material., This zone probzably
reprosents the Santa Clare pumices o o o« v o o 5 o « o o » 160

White Rock Canyon basalt (Plcistocene):

Basalt, very desrk gray to black, moderately ricr in
olivine and containing a few small phenecrysts of
plagioclase, From 171 to 220 ond from 250 to 263
the basalt is vesicular, o+ « ¢ o s s » o ¢ v o 0 2 ¢« o g o 171

Yote: No wator was cncountered and ithie hole was
ebandoned, Twontyetwo feet of 24-inch cone-
ductor pipe was left in tlic hole.

Denth
(feet)

To

171

263 T.T.



Log of test hole Pzjarito No. 2
Pejarito Canyon, Los alamos County, Nev liexico

Elevation: 6,608 fect

Depth
(fect)

Quaternary alluvium From

Soil zone

Sand, fine to coarse, and silt, The fine to
medium sand consists of quartz, snnidine,
and debris derived from the Bandelicr tuff,
The silt is chiefly debris derived from the
Bandelicr.-..~.-.......-...a.

Valley fill

Sand and gravel, with some silt. Thc medium
to coarse sand is commoscd chicfly of angular
to sub-angular grains of quortz and sanidine
(some quartz crystels are present), The
gravel, with picces ranging to 1 inch across,
is angular to rounded and composcd of frag-
ments of Chicoma volcanic rocks, welded
Bandelier tuff, znd pinkish gray toc gray
rhyolite {Chicome materizls arc predominant),
Some silt, composcd of dcobris from the Bande-
lier tuff, is present throuvghout the zonec. . . . 1.5

Bandeclier tuff (Pleistocene):

Tuff, pinkish orangec to buff to light gray, conteining

crystels and crystel fragnents of quartz and sani-

dine, trecees of smoll fragments of obsidian,

From 2575, to about 200 fect, the Puff is slightly

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

Also present in the samples are some angular to sub-

roundod picces of Chicomz voleanic rocks, znd gray

to pinkish gray, dcnsc rhyolitcs Most of this

matcrial probably caved from the valley £ill, + + . . 25&5

To

1.5

2555

275¢5



Depth
(feet)

Log of tecst hole Pajariot No. 2 (continued From To

Tuff, light gray, ashy; and-containing some light
groy to pale pinkish gray, finely collular
pumice cnd a tracc of small fragments of obsidien,
Also prescnt arc some angulor to subeanguiar frog-
ments of Chicoma volcanic rocks, and gray, densc

rwmm.............00.....'..0......Q'......0.'

275%5 300 T,D,

Hotes 4 small (unmeasurcd) amount of wator was
present from about 15 to 2525 foet, The
hole was abandoncd,



Log of test hole ancho No, 1
Ancho Canyon, Los Alamos County, New licsrico

Llcvation: 6,22/ fcet

Deoth
(feet)

From
Quaternary alluviums
S0il zone

Sand, finc to medium, and silt, Thc sand consists of
angular tc sub-angular grains of quartz and sani-
dinc derived from thc Bandelicr tuff. The silt is
chiefly tuffaccous material derived from the Bondee-

1I0T. o ¢« 0 s ¢ ¢« o ¢ ¢ o v e s e b s b s e PR 0

Vallcy £i11

Sand with somc gravel, [Hediunm to coarse sand come
poscd of anguler to subeangulsr grains of quortz
and sanidinc (quartz erystzls arc rare)e The fine
to mcdium gravel is compos:d mainly of angular to
sub-angular fragments of Chicomz volcanic rock ts, and
gray, densc rhyolitc. A troec of gray, gleossy rhyo-
lite, pinkish-buff pumicc, and pumiccous glass arc
elso prcscnt. e 6 @ O » © © © 8 ® & 8 o ° 06 ¢ & e e @ 1.5

Bandelior tuff (Plcistoccne):

Tuff, pinkish orange to buff, ashy, and contzining phcno-
erysts of quartz cnd sanidinc, Also prcsont in smnll
amounts arc cngular fragments of Chicoma volcanic rock,
gray, densc rhyolite (?), and puniccous glass., Some of
these latter materials may be cavinge o o o o ¢ o ¢ o 10

Undifforcntiated lake clay (Pleistoccne):

Clay, buff colorcd, plastic, and without sand and silt

but containing smell angulcor to sub-anguler fragments
of vecsicular basalt, and Chicoma volecconic rocks. o o o 45

Whitc Rock Canyon basalt (Pleistocence):
Basalt, very dark gray to black, {inec grained, vesicular
and moderately rich in olivine, Buff colored, plastic
clay £i1ls somc of thc porc SpocceSe o ¢ ¢ ¢ ¢« o v « o 51

Notc: No watcr was obtained and the
hole was abandoncd.

1A

To

1.5

10

45

51

55 T.D.
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