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BLACK & VEATCH

CONSULTING ENGINEERS TEL. WESTPORT 7474

4706 BROADWAY
KANSAS CITY 2, MISSOURI

October 27, 1950

lMenager, United States Atomic Energy Commission
Sente Fe Operstions Office
Los #lemos, New loxico

Subject: Weter Supply Investigation = Pajarito Canyon
Authorization No, 50-799-4

Attention: Iire R, E, Cole, Dircctor
Officc of Engincering and Censtruction

Dear Sir:

In accordenee with Planning Authorization Ho,50=799=4,,
dated November 1, 1949, and ammendment Ho, 1 thereto, deted
Merch 16, 1950, an investigation of the possibilitics of develope
ing ground water supplies in the lower part of Pajarite Canyon
and in Ancho Canyon has been completed and the following report
is submitted, This investization was authorized as a result of
the successful development of a limited quantity of water in
shallow gravel pits in the floor of Pajarito Conyon; located
approximately 2-1/2 miles west of Siate Route No, 4, from which
pits, during the summer and 21l of 1949, sufficient water was
pumped to complete the construction of acecss rozds to labore
atory sites south of this canyon,

In mcking this investigation, it was determined to be
nccessary fto drill onc or more test borings in cach of these
canyons to ascertain the cherzeter of the formations underlying
the canyon floors, and pursusnt to this dceision, Contract
No, AT-(29-1)m864, dated liarch 1, 1950, was cxccuted with the
Jenkins Drilling Company, for the construction and punp 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 June 27, 1950, was comn=
pleted on April 15, 1950, The cxploratory wells eomplcted under
this contract, included two wells in Pajarito Canyonc and onc
in Ancho Canyon, Their locations arc indicated 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 log 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 2k-inch 0. D. steel
pipe was set to that depth. Drilling continued through the
surface casing with ean 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 24k-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 2k-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,

TEST WELL NO. 2. This test well, designated in the contract
as TEST WELL NO. 2A, and 1n the geologists log as Test Hole Pajarito
Nc. 2, is located in the floor of Pajarito Canyon l% 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 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
stopped 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
geologistls 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 Jjust west of the stream channel in Ancho
Cenyon, This test was drilled to & 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 wase 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 Pajarito Canyon,
it is concluded that water in sufficient guantity to warrant
developement for water supply use cannot be obteined in Pajarito
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 saturation may exist during wet seasons, although the whole
alluvium stratum way become dry a short time after the end of a wet =
season, The valley fill is underlain by Bandelier 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 that the Tuff and the basalt will yield
water in appreciable quantity. The Santa Fe formation is known
to be a goad aquifer, but to develop this formation by means of & well
in the vicinity of Test Well No. 1, would require drilling to & 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 Fajarito Canyon. In Test Well No. 3, the top of the Bandelier
Tuff was found only 10 fecet 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 well extending into the Santa Fe formation - below the basalt,
Jt is estimated that such a well would be approximetely 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 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 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 & 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 velley £ill in the throc wells indicates that a
rcliable supply cannot be developed in these arcas in the upper

formations,
Very truly yours,
Black & Veatch
sy ([ 58
C::/ J. F, Broom
Enecles:

Location Lip -

Geologists Log, Tost Hole Pajorito ilo, 1
Goologists Log, Test Hole Pajerito o, 2
Goologists Log, Test Holc 4ncho To, 1



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

Elcvation: 6,592 fcet

Dcpth
(fect)
From To
Quaternary alluviunmg
Soil zonc

Sand, finc to medium, cond silt, The sond consists

of quartz, sanidinc, and debris derived from the

Bandelicr tuff, The silt ig chiofly tuffaccous

debris from the Bandelior L72  A 0 1.5

Velley £ill
Scnd and gravel with some silt. The sand is
medium to coarsc and composed mainly of anpular
grains of quartz zind sanidine (quartz crystels
arc rare), The gravel, with picecs renging to
1/2 inch across, is composod of angular to sub-
angular fragments of Chicoma voleanic rocks;
welded Bandelicr tuff; and gray, densc rhyolite,
Some silt, composcd chicfly of debris from the
Bondelicr tuff, is present throughout the zonc,. 1.5 23

Bandelicr tuff (Plecistocenc):

Tuff, pinkish orange to buff, to light gray. The

material appercntly ranges from slightly weclded

to ashy(?) tuff and contains crystals and erystal

fragments of quartz znd sanidinc, ond traces of

obsidian, 4Also prescnt from 50 to 120 feet arc

somc angular frogments of Chicome volcanic rocks

and gray, densc rhyolitc, Somc of thesc froge

ments may have caved from the valley fille.e..eeee 23 120+

Tuff, buff to lirht gray, and cssenticlly as from
23 to 120% fcct but containing some white to pale
pinkish buff pumicc and probably lorgoly ashy..... 120+ 160
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Denth

Log of Tcst Hole Pzjerito Mo, 1 (continued) (feet%
From (o

Pumice zone, %hite to very light gray, silky, lump
pumice containing phenocrysts of quertz and sanie
dine, Also present are some minute fromments of
dark gray, fine-grained, volcanic rock; and some
ashy, tuffaceous material. This zone probably
reproscents the Santa Clare pumices o o o v o o 5 o « o o o 160 171

White Rock Canyon basalt (Plcistocenc):

Basalt, very dark gray to black, moderately rich in
olivine and containing a few small phenocrysts of
plagioclase, From 171 to 220 znd from 250 to 263
the basalt 1s veSiculars o 4 o 0 s o o o ¢ o o ¢ o o o 3 5 171 263 T.T.

Yote: No watcr was encountered and ile hole was
abandoned. Twonty-two foet of 24=-inch con=-
ductor pipe was left in thc hole,
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Log of test hole Pejarito No. 2
Pejarito Canyon, Log Alamos County, MNev Hexico

Tlevationi 6,608 fect

Quaternary alluvium
S0il zone

gand, fine to coarse, and silt. The fine to
medium sand consists of quartz, srnidine,
and debris derived from fhe BandelicT tuff.

The silt is chicfly dcbris derived from the
Ba.ndelicr........-.....-...-. 0

Valley fill

5and end gravel, with some silt. The meGium

to coarse sand is composcd chicfly of angular

1o sub-angular grains of quortz and sanidine
(some quartz crystels are present ) e The
gravel, with piecces ronging o 1 inch across,
1s angular to rounded ond conposcd of frag-
ments of Chicome voleanic rockss weld
Bandelier tuff, and pinkish gray to gray
rhyolite (Chicome metoricls are prcdominant).
Some silb, composcd of dcbris from the Bande-
1ier tuff, 318 present throughout ghe zonGe o ¢ ¢ 1.5

Bandelier tuff (Pleistoccne):

Tuff, pinkish orange bto puff to light grays conteining
crystels ond crystal fragnents of quartz and sanie
dine, & gracecs of small fragnents of obsidians

From 2555, to aboub 200é?ect, the Puff is slightly

, it is slightly pumiceouss

Also prcscnt in the samplcs orc some angular to sub=
roundod picces of Chicome volcanic rockSy ond gray
4o pinkish gray, dcnsc rhyolitce Most of this
o P ial probably caved fror Yor alley fille « o o 25£5

1.5

275%5



Depth
(feet)

Log of tost holc Pajariot No. 2 (continucd From To

Tuff, light gray, ashy; and’ containing some light
gray to palc pinkish gray, fincly collular
punicc and & tracc of small fragments of obsidian,
Also proscent arc some angular to subeangulor frag-
ments of Chicoma volcanie rocks, and gray, densc
r})yolitcl'.i.....O0.0......Q.‘.Q.‘....Q‘......... 275*5 300 T.DQ

Hote: 4 small (unmeasurod) amount of wator wos
present from about 15 to 2545 foot, The
hole was abandoned,



Log of test hole ancho Ne, 1
4ncho Canyon, Los Alamos County, Neow liexico
Elcvation: 6,224 fcet

Dcpth
(fect)

From To
Quaternary alluvium:
30il zone

Sand, finc to medium, ond silt. The sand consists of
angular tc sub-angular grains of quartz and scnie
dinec derived from the Bandelier tuff. The silt is
chicfly tuffaccous matorial derived from the Bendc-
licr. [l . L . . . [ ] . L L ] . L] [ ] L] L] . L [ ] * L . * [ ] * o 1‘5

Valley fill

Sand with somec gravel, Hedium to coarse sand come
poscd of anguler to subeanguloar grains of quartz
and sanidinc (quartz crystals arc rarc)e The fine
to medium gravel is composcd mainly of angular to
sub~angular fragments of Chicomz volcanic rocks, and
gray, densc rhyolitc. 4 trace of gray, glassy rhyo=-
lite, pinkish-buff pumicc, and pumiccous glass are
alsoprcscn‘b...........-..-...... le5 10

Bandelicr tuff (Plcistoccnc):

Tuff, pinkish orengc to buff, ashy, and contzining phcnow
crysts of quartz and sanidinc, Also prosont in smell
amounts arc eangular fragments of Chicoma volecanic rock,
gray, densc rhyolite (?), and puniccous glass. Some of ‘
thesc latier materials may be cavinge o o « ¢ o o o o 10 45

Undifforcntiated lake clay (Plecistocenc):
Clay, buff colored, plastie, and without sand and silt
but containing small angulcr to sub-anguler fragments
of vcsicular basalt, and Chicoma volcanic rockSe o » o 45 51
Whitc Rock Canyon basalt (Plecistoccne):
Basalt, very dark gray to black, finc groined, vesicular
and modcrately rich in olivine, Buff colored, plastic
clay fills somc of thc POrc SpocCSe « o » o o o s « o 51 55 T,D.

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

10
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