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XXVII. GUAJE AND LOS ALAMOS
RESERVOIRS

Water from Guaje and Los Alamos Reservoirs
was used for municipal and industrial use at Los
Alamos during the early days of the Manhattan
Project (Fig. XXVII-A). Use of the water from the
reservoirs was discontinued in 1959 because of .
intermittent periods of turbidity caused by storm
runoff and because of difficulties in maintaining .
bacteriological levels below the limits allowed for
municipal supply.

Both of the reservoirs and adjacent areas are open

for recreational use. Water from the reservoirs is
available for irrigation of lawns and shrubs in the
community and Laboratory. Parts of the water lines
are above ground and are subject to freezing; thus,
water use from the reservoirs is limited to the period
from late spring to early fall.

Guaje Reservoir in upper Guaje Canyon has a

capacity of 250 000 gallons and has a drainage area of

5.6 sq mi. The reservoir is for diversion rather than

storage, as perennial flow is maintained by a spring in

the canyon above the reservoir. Water flows by
gravity through 6.8 miles of distribution lines to Los
Alamos.

Los Alamos Reservoir in upper Los Alamos
Canyon has a capacity of about 13 000 000 gallons
and has a drainage area of 6.4 sq mi. Water flows by
gravity through 2.6 miles of distribution lines to the
townsite.

Since 1958, the water lines from both reservoirs
have not been part of. or been connected 1o, the
distribution system for the municipal water supply.

REFERENCES

Black and Veatch, “Report on Water Supply.

Los Alamos Project, New Mexico,” Consulting
Engineers. Kansas City, Mo. Administrative Report
to the U.S. Atomic Energy Commission (1951).

W.D. Purtymun, M. N. Maes. and S. G. McLin.
“Water Supply at Los Alamos During 1988." Los
Alamos National Laboratory report LA-11679-PR
(1989).

Fig. XXVII-A. Locations of Guaje and [.os Alamos reservoirs.

TABLE XXVII-A. Locations and Elevations (NAD 1927)

Guaje Reservoir
Los Alamos Reservoir

N 1,794.000
N 1,777.200

8017 ft
7659 f

E 471,600
E 468.600
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XXV. TEST HOLES IN UPPER GUAJE
CANYON

Two shallow test holes were drilled in upper
Guaje Canyon between the Los Alamos and Guaje
Faults in the fall of 1966 (Fig. XXV-A). The holes
were drilled to determine the rock type and the depth
of saturation between the two faults. and to explore
the possibility of developing short-term high-yield
wells.

Test hole | {elevation 7180 ft) was drilled 1o a
depth of about 23 ft and was completed in the
alluvium. The alluvium was saturated to near the -
stream level. Test hole 2 (elevation 7060 ft) was
drilled to a depth of 103 ft, penetrating 17 ftof -
alluvium and 86 ft of the gravel of the Puye Con-

glomerate. The alluvium and gravel were saturated to -

near the stream level.

Both holes were cased with 2-in.-diam perforated
plastic pipe; the depth and the length of the perfora-
tions are unknown. The test holes indicated a saty- -
rated thickness of the gravels penetrated; however,
the saturated thickness is not sufficient to develop a
high-yield well. Additional testing would be neces-
sary to determine the total thickness of saturated
gravels between the two faults.

REFERENCE

W. D. Purtymun, “Geohydrology of the Pajarito
Plateau with Reference to Quality of Water 1949~
1972,” Los Alamos Scientific Laboratory internal
document, 1975.

uned afeny

Guaje
Mountain

1 mile

Fig. XXV-A. Location of test holes in upper Guaje Canyon.

TABLE XXV-A. Locations and Elevations (NAD 1927)

N 1.795.700
N 1.794.600

A. Test Hole 1
B. Test Hole 2

E 484.600 7180 f1
E 486,600 7060 1t




TABLE III-D. Locations and Elevations (NAD 1927)

A. Surface Water Stations

Acid Weir
Pueblo 1
Pueblo 2
Pueblo 3
Otowi Seep

Hamilton Bend Spring

B. Springs, Observation Wells and Test Holes

AC-1

AC-2

AC-3 we?
AC4 ~<7
AC-5 O 4
PC-1 ~¢?
PC-2 ~<*
PC-3 ~«7
PC-4 w7
PC-5

PC-6 ~<7?
PC-6A
PC-7 wre?
PC-8

PC-9
PC-10 ~e?
PC-11

PO-1
PO-1A
PO-1B
PO-1C
PO-1D
PO-2
PO-2A =<7
PO-2B
PO-3 «<’
PO-3A «=7
PO-3B ~<7
PO-4 ~<*
PO-4A ~<7
PO4B .+
PO-5

PO-6

N 1,778,600
N 1,778,800
N 1,777,300

N 1,776,100
N 1,776,161

N 1,777,300
N 1,777,500
N 1,777,900
N 1,778,000
N 1,778,200
N 1,778,800
N 1,778,700
N 1,778,600
N 1,778,900
N 1,777,600
N 1,777,300
N 1,777,300
N 1,776,800

“ N 1,775.800

N'1,775,600
N 1,774,500
N 1,773,800
N 1,774,800
N 1,775,100
N 1,775,400
N 1.775.600
N 1,775,800
N 1,775,500
N 1,775,600
N 1,175,700
N 1,775,600
N 1.775.800

N 1,776,000 -
“N 1,775,600

N 1,775,700
N 1,775,900
N 1,776,200
N 1,776,600

E 484,100
E 484,400
E 494,000

E 504,600
E 502,420

E 483,200 -

E 483,200
E 483,200
E 483,100
E 483,500
E 483,900
E 484.600
E 485,900
E 488,200
E 490,300
E 493,600
E 493.600
E 496,000

E 502.200 -

E 505,300
E 507,400
E 508,000
E 505,400
E 505.600
E 505,700
E 505.800
E 505.500
E 504,900
E 505,000
E 505,100

E 502,200 .

E 502.200
E 502,200

E 500.800 -

E 500.800
E 500,900
E 504.400
E 504,200

6990 ft
6950 ft
6630 ft

6470 ft
6500 ft

7160 ft
7140 ft
7120 ft
7100 ft
7060 ft
6960 ft
6940 ft
6900 ft
6810 ft
6720 ft
6660 ft
6660 ft
6610 ft
6505 ft
6450 ft
6420 ft
6390 fi
6460 ft
6442 fi
6641 ft
6446 ft
6450 ft
6478 fi
6452 ft
6456 ft
6499 ft
6513 ft
6520 ft
6524 ft
6524 ft
6542 fi
6475 ft
6520 ft

56



W. D. Purtymun and A. K. Stoker Los Alamos National Laboratory
PERCHED ZONE MONITORING WELL INSTALLATION September 1990

c
S
Geologic Log B
6367.53 ft land surface datum (LSD) 2 :-é
[
| ™ S 8
0—- D N EMD TSN WA MR WA TSN WS SRR e o
Gravels, cobbles, and v B
boulders of rhyolite, latite, [ =N \
and quariz latite in a matrix of B 38
clay, silt, and sand (alluvium) AT Cement
5
616 |37
£
c
[ 11 O
Q S S GH NS RN NI TESN GENS S S D —_— ‘n-
Siistone and claystone,
with lenses of sand and
gravel, dry; part of 14.7
15 f— Puye Conglomerate over-
lying basalt that outcrops ~
to east S
@
o0 | 19.7
20 *—

Fig. 2. Pueblo Canyon observation weil APCO-1
(completed August 17, 1990, water level 6 ft).
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Acid  Plant (removed 1964)
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~

Fig. III-A. Generalized location of surface water sampling stations, shallow wells, and the spring
sampling stations in Acid and Pueblo Canyons (Weir et al. 1963; Purtymun 1975).
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e~ Spring or seep e
i
i v
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Section 18, T.19N., R.7E. - S Ss o

Fig. I11-B. Location of observation wells and test holes in the vicinity of Hamilton Bend Spring and
Otowi Seep in Pueblo Canyon (Abrahams 1966).
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Los Alamos National t.aboratory

Environmental Surveillance 1992
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Figure IV-6. Surface water sampling locations for off-site perimeter and on-site Laboratory sites.
(Map denotes general locations only. See Table D-10 for specific locations. The FIMAD system
at the Community Reading Room also presents specific locations in a computer format.)

b. Off-Site Perimeter Stations.

Radioactive Effluent Areas. Effluent-associated radionuclides occur off site in Pueblo and Los Alamos
canyons. The residual contaminants are from past discharges and are predominantly associated with sediments in
the canyons (see Section IV.E for further information). Some resuspension and redissolution occurs when surface
fiows move across these sediments, resulting in measurable concentrations in the surface waters.

Acid Canyon, a small tributary of Pueblo Canyon, is a former on-site release area for industrial effluents. Acid
Canyon and the upper portion of Pueblo Canyon are on what is now Los Alamos County land about 1,190 m
(3,900 ft) west of the Los Alamos-Santa Fe County Line. Acid-Pueblo Canyon reccived untreated and treated
industrial effluent containing residual radionuclides from 1944 to 1964 (ESG 1981). Most of the residual radioac-
tivity from these historical releases is now associated with the sediments in Pueblo Canyon with an estimated total
inventory of about 600 mCi of plutonium (ESG 1981). About two-thirds (400 mCi) of this total are in the DOE-
owned portion of lower Pueblo Canyon. Pueblo Canyon presently receives treated sanitary effluent from the Los
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Radiological Survey of the Site of a Former
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Station
LAO-C
LAO-1
' 4‘ . .
F| ‘rjir\\“(?f e
L
‘170»( v P
s
LAO-2
L)
Canifern

LAO-3
R
6"{\4’{)" ‘I.v“"l
RS
;(‘/‘\ 4)

LAO-4

LAO-4:5

LAO-5

LAO-6

*ug/t.

Year

1970
1971
1972
1973
1974
1975

1967

1969
1970
1971
1972
1973
1974
1975

1967
1968
1969
1970
1971
1972
1973
1974

; 1975

1967

1971
1972
1973
1974
1975

1967

1969
1970

1969
1970
1971
1972
1973
1974
1975

1967
1969

1968
1969

TABLE A-XXXIV

RADIOCHEMICAL QUALITY OF WATER IN ALLUVIUM FROM

(average of a number of analyses in pCi/Z, except as noted)

No. of
Analyses

OGO O Lo N WO QLo W CON W CO b OV B B B 0O W e W, b B N

[l SR I

0O B WO W

Gross
Alpha

<1
<1
<1
<1
1
3

1967 THROUGH 1975

LOS ALAMOS CANYON

Gross

Beta wpy Py WCs *H
4 <0.05 <0.05 <1000
3 <0.05 <0.05 <350 <1000
5 0.06 0.07 <350 <1000
3 <0.05 <0.05 <40 1150
8 <0.05 <0.05 <40 650
5 <0.05 <0.05 <40 1000

50 <0.05 <0.056 41000 —

37 <0.05 0.08 <250 30 000

36 <0.05 0.06 .- 22 000

76 0.05 0.05 ---

94 0.05 0.27 <350 20750
127 0.17 0.18 <350 19 600
140 <0.05 0.06 <40 36 000
147 <0.05 <0.05 40 27 000

56 <0.05 <0.05 <20 7000

91 <0.05 <0.05 --- 475000 —

59 <0.05 0.06 <250 273 000

i} 0.10 0.60 --- 337000

80 <0.05 0.14 <250 184 000 -
101 0.15 0.33 <350 52000 .
188 0.09 0.19 <350 153 000
294 <0.05 0.11 <40 46 000
247 <0.05 0.10 <40 18 000
157 <0.05 0.05 <20 7200

45 <0.05 0.05 214 000

61 0.07 0.08 <250 126 000 -

49 <0.05 0.06 350000 .

56 <0.05 0.08 <250 73 000

95 0.07 0.08 <350 38 000

92 0.10 0.15 <350 187 000

47 0.06 0.05 50 35 000

75 0.35 0.08 50 11000

81 <0.05 <0.05 - 11 000

9 <0.05 0.06 --- 222 000
16 0.05 0.05 250 61000 -
9 <0.05 <0.05 - 55 500

10 <0.05 <0.05 - 66 000

5 <0.05 <0.05 - 43 000
26 0.06 0.07 78000 .
5 0.07 0.08 .- 24 000
10 0.09 0.06 <350 28 000
8 <0.05 <0.05 <40 22 000
107 <0.05 <0.05 <20 8000
47 <0.05 0.06 18 000
4 <0.05 <0.05 .- 126 000
8 <0.05 0.09 <250 70000 -
5 <0.05 <0.05 56 000
18 0.17 0.25 <250 75 000
7 <0.05 <0.05 <250 51 000
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RFI Report

feet Qbt3: Bandelier Tuff, Tshirege Member Unit 3
— 10

S

. _

Qbt2: | Bandelier Tuff, Tshirege Member Unit 2

73 > Tritium above SAL

Maximum tritium activity

Qbt1v: Bandelier Tuff, Tshirege Member Unit 1v

_

— 170 Vapor phase notch

Qbt1g: Bandelier Tuff, Tshirege Member Unit 1g

216
217

Qbt: Bandelier Tuff, Tsankawi Pumice
Qct: Cerro Toledo Interval

772N\

QP: Puye equivalent sediments

268

7 QTb: Cerros del Rio basalts

315

Fig. 4-7. Lithologic log.

September 29, 1995 32 RFI Report for MDA K, PRS



35-2028

G.L. Elevation -7102.89 ft ; TD - 299ft.; ft Elev.
(drilied 1994;)

Top
Log Depth Thickness Elevation
Alluvium 0-25 25
Tshirege Member,
Bandelier Tuff 25-218 193
(vapor-phase notch
(@148-150)
Tsankawi Pumice Bed 218-220 2 6885
Cerro Toledo Rhyolite 220-297? 77 6883

(boulder clasts from
259-271 ft; 20% moisture
@ 220 ft and 270ft)

Otowi Member,

Bandelier Tuff 297-299 TD 6806?
(the boring just began

to enter the Otowi)

source: Phone call w/Richard Koph, 7/95



MDA-V

G.L. Elevation -7160 ft ;
{drilled 1994;)

Log

Tshirege Member,
Bandelier Tuff

Tsankawi Pumice Bed
Cerro Toledo Rhyolite

Otowi Member,
Bandelier Tuff

Guaje Member,
Bandelier Tuff

Puye Fm

TD - 707ft.; ft Elev.

Depth

0-298
298-300

300-332

332-685

685-701

701-707

Thickness

298

32

353

16

source: Phone call w/David Broxton, 6/29/95

Top
Elevation

Differ w/
FIMAD

6862

6828

6475

6459



TA-49 cold hole

G.L. Elevation -7130? ft ;
(drilled 1994;)

Log Depth

Tshirege Member,
Bandelier Tuff 0-557

Tsankawi Pumice Bed 557-561
Cerro Toledo Rhyolite 561-596

Otowi Member,
Bandelier Tuff 596-700

TD - 700ft.; ft Elev.

Top Differ w/
Thickness Elevation FIMAD
557
4 6573
35 6569
TD 6534

source: Phone call w/David Broxton, 6/29/95
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10 —

20

30

40

Depth (ft)

50

60

70

80

90

Geologic Log
6618.67 ft land surface datum (LSD)

N

Sitty clay soil, light brown 4

Sands and gravels in a matrix ofi
light brown silts and clay; sand
consists mainly of crystals of !
quartz and sanidine; CR = 57% |
(reworked tuff) 5

Tuff, light brown, weathered;
crystals of quartz and sanidine; .
rock fragments of latite and
rhyolite in a matrix of

weathered ash; CR = 65%

(tuff weathered in place)

Tuff, light brown, weathered;
crystals of quartz and sanidine; -
fine to coarse sand; rock
fragments of latite and rhyolite;
pumice (white); CR = 85% (tuff
weathered in place)

57

Tuff, light brown, weathered;
crystals of quartz and sanidine; :
very fine to medium sand; few
rock fragments; CR = 70%
(tuff weathered in place)

Tuff, light pinkish brown, slightly:
weathered; crystals of quartz
and sanidine; a few rock frag-
ments of latite and rhyolite; a
few pumice fragments;

CR = 95% (tuff slightly weath-
ered in place)

79

O

69.5'.

A

o Cement

Bentonite,
depth 6 to 8 ft

Bentonite,
depth 20 to 22 ft

NOTE:
CR = average core recovery
for interval

Fig. VIII-L

Sandia Canyon observation well SCO-1, completed August 1989, dry

(Purtymun and Stoker 1990).




Geologic Log
6500.67 #t land surface datum (LSD)

Construction

v
Casing

O[———-———-———————

Silty sandy soil, gray +— Cement

Silty sand, with some lenses of clay and

’ Bentonite
5 — gravel; crystals of quartz and sanidine, sand 6 el

<
sized; rock fragments of latite, rhyolite, s
and tuff, gravel sized, in a matrix of light brown @ |
silt and clay; CR = 47% (reworked tuff)

8.4

10 —

één'd :

15————————————-

Coarse sand and gravel lenses, consisting
of latite and rhyolite; rock fragments, thin
lenses of magnetite; CR=48% (water laid")

Depth (ft)

Tuft, light gray; sand-sized crystals of . o0
20 b— quartz anq sanidine; rgck fragment§ 7 .~ Bentonite
of gray latite and rhyolite up to 0.5 in.;

pumice fragments unweathered (white)

and weathered (yellowish brown to

yellowish gray) in a gray ash matrix;

25 |— CR = 69% (tuff slightly weathered

in place)

NOTE:
i CR= Average core recovery
29 for inteval

30 L—

* This 3 ft interval is apparently at the bottom of
the Tshirege Member of the Bandelier Tuff.

Fig. VIII-J. Sandia Canyon observation well SCO-2, completed August 1989, dry (Purtymun and
Stoker 1990). ’
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POTO-4ABC

G.L. Elevation - 6620 ft ; TD - 174 ft.; 6446 Elev.
drilled 1991-dry?
Top
Log Depth Thickness Elevation
Alluvium 0-9 9
Tshirege Member,
Bandelier Tuff 9-84 75
Tsankawi Pumice Bed 84-104 20 6536
Cerro Toledo Rhyolite?
Otowi Member,
Bandelier Tuff 104-TD 70 6516

source: Purtyman Report pg.332, 1995



20

40

60

80

-t
o
o

Depth (ft)

120

140

160

180

190

6722 (ft) LSD

Silty sand

Tuff, light brown,
weathered

19

Tuff, grayish orange,
unweathered

49

Tuft, grayish pink,
unweathered

83

Pumice, lenses of silt and
clay, some rock
fragments of latite;
(Tsankawi

Pumice Bed)

< 7{/0 [y '
Tuff, grayish orange,
pink, unweathered, non-
to moderately welded

94

158

Tuff, grayish orange
pink, unweathered,
friable, nonwelded

189

4639

et

189

N

189 ft of 2-in.-diam blank
aluminum pipe from
0 to 189 ft

LSS

Fig. VII-T. Geologic log and casing schedule of moisture-access hole CDBM-1, dry (Purtymun 1992).
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6633 (ft) LSD

0 — A

Silty sand
— 14
20 |-
Tuff, pale yellowish
brown weathered
B 34
40 = Tuff, pinkish gray
g unweathered 51 <-l
L -
=3 . 550t
3 Tuff and pumice, 6329 o
60 |}— unweathered, maybe 99 ft pf 2-m..-d|am blank
Tsankawi pumice bed aluminum pipe from
0to 99 ft
B & Fe o g
80 |- Tuff, pinkish gray,
moderately welded
100 L 99 | 99

Fig. VII-U. Geologic log and casing schedule of moisture-access hole CDBM-2. dry (Purtymun 1992).
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TA-46

G.L. Elevation - 7105 ft;
drilled (1971);

Log

Tshirege Member,
Bandelier Tuff

Tsankawi Pumice Bed?
Cerro Toledo Rhyolite

Otowi Member,
Bandelier Tuff

Guaje Member,
Bandelier Tuff

Puye Fm

TD - 747ft.;

Depth

0-360

360-695

695-727

727-td

source: Purtyman (FIMAD d-base)

Elev

Top
Thickness Elevation
360
335 6745

¥

32 6/10

6378



0~

h

10 P

40 |

£

o

o

a 50 L.
60 |
70 |-
80 |
90

7

100

110

Geologic Log
6870 ft Land-Surface Datum (LSD)

Silty sandy soil, pale yellowish brown, 10YR/2; crystal
fragments of quartz and sanidine; a few small rock fragments

N of pumice, tuff, and latite in a matrix of silt to fine sang

Siity sand, dark yellowish brown, 10YR 4/2; as above

-—"

Sifty sand, grayish brown 5YR3/2. medium to coarse
sand of quartz and sanidine crystal fragments
afternating with lenses of sift and clay; a few smali
rock fragments of gray pumice, tuft, and latite

Tuff, weathered, moderate reddish brown 10YR4/6;
crystal fragments of quartz and sanidine. a few smail
rock fragments of pumice and latite in a brown
veahersd aAMAMX | ol e o e o = —
Tuff. weathered., light brown, 5YR6/4; crystal fragments of quartz
and sanidine (medium to coarse grained), rock fragments of
gray pumice up to 1-1/2 in. in length and a few small fragments
of latite in a brown partly weathered ash matnx
N S ——
Tuff appears unweathered, moderately weided, pale
yellowish brown 10YR6/2; crystal fragments of quartz and
sanidine, rock fragments of white to gray pumice, gray to
dark gray latite in a light brown slightly weathered ash matrix

/ Tt sIEtTﬂy-mTeat;red. moderately weidedﬁgn-t-srow-n- =

S5YRS/6; crystal fragments of quartz and sanidine, a few rock
fragments of pumice and fatite; color change 95 to 96 #t
moderate brown, 5YR4/4; increased weathered ash matrix

Tuff, friable, weathered, moderate brown 5YR3/4;

crystals of quartz and sanidine (medium to coarse grained)
rock fragments light gray purnice up to 1-1/2 in. in length, a few
smait rock fragments of latite in an ash matrix weathered to
siits and clay: color 106 to 108 ft moderate brown

Tuff, breccia, weathered, pale brown SRYS5/2; a few

crystat fragments of quartz and sanidine. rock

fragments ot gray pumice and a large increase of dark

gray latite rock fragments up to 1-1/2 in. in length in

weathered light brown ash matrix

Construction

3t

Alluvium
000990

f
Cement

'\.!..,l't'i'..!,\'..

39

49'

\'.,i!\,..\

Bentonite

Unit 1A Tshirege Member

Sand

o~
N

108

111.58

Tsankawi

Lead Auger

Construction;

0-39 ft: 11 1/2-in.-diam hole;

49-111.5 ft: 7 1/4-in.-diam hole;

Cased 2-in.-diam plastic pipe 0-111.5 ft.

Fig. VI-AA. Mortandad test hole MCM-5.1. completed September 1990. water in alluvium

cased out of hole (Stoker et al. 1991).
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20

60

80

Depth (ft)

100

120

140

160

180

200

Alluvium

Unit 1A Tshirege Member

o~

Tsankawi

T
Otowi Member

I
S
~

Geologic Log
6852.29 ft Land-Surface Datum (LSD)

e e T

Silty sand, light brown, composed of crystal fragments of quartz and
sanidine, smail rock fragments of white to gray pumice, gray tuff, and
dark gray rhyolite in a matrix of clay to fine sand. lenses of brown sticky
clay from 25 to 26 ft

d Construction

L N L)
XXX
——
XXX
P
3
3

(3 Cement(y

38

Tuff badly weathered. dark brown to grayish purple, crystal fragments of
quartz and sanidine, rock fragments of pumice and latite in an ash
matrix weathered to silt and clay; lenses of silt and clay altemating

with silty sands indicate aimost complete weathering of ash in place

S
*e'e'e
)

=3

¥

o

o

£

Tuff, light gray to ouff, friable, crystai fragments of quartz and sanidine,
a few rock fragments of pumice and latite in a matrix of weathered
gray ash [-]] [.-]Bentonite

89

Tuff dark brown fnabie lithology as above but an increase in amount and
size of pumice fragments, slightly weathered a8

Tuff, light gray, friable, a weatehered section containing numerous lenses of
beds of silt and clay alternating with beds of silty sands and gravels, crystal
fragments of quartz and sanidine (fine to coarse-grained, and rock fragments
of white to gray pumice and dark gray latite in a weathered ash matrix 118

Tuft, light red to butt, friable, same as above

"] Bentonite

129

Tuff, tight red to light butf, same as above with light gray pumice up to
3in. in length, matnx weathered }

149

Tuft, pale yellowish brown, 10YR6/2; friable, crystai fragments of quanz
and sanidine (medium to coarse-grained) rock fragments of large pale

yellow pumice fragments and dark gray latite in a slightly weathered ash
matnx 169

Tuff. pale yellowish brown, 10YR6/2; harder, moderately welded, crystal
fragments of quantz and sanidine, rock fragments of dark gray latite and
numerous yellowish pumice fragments up to 2 in. in fength in a pale
brown slightly weathered ash matrix

T

1 2-in.-diam
74t plastic
4 pipe

b

+ o

194 194 7

Construction:

0-58 ft: 11 1/2-in.-diam hole

59-194 ft: 7 1/4-in.-diam hole

0—194 ft cased 2-in. plastic pipe

Note hollow-stern auger 8 1/4-in.-1D,
11 1/2-in. OD left in hole 0—-59 f,
4-in.-diam hole drilled beside

11 1/2-in. auger 1o a depth of 59 ft,
cement slurry into the hole outside and
inside 11 1/2-in. auger.

Fig. VI-AC.

Mortandad test hole MCM-5.9A. completed July 1990. water in alluvium cased out of
hole (Stoker et al. 1991).
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=
. S
Geologic Log g
6780 ft Land-Surface Datum (LSD) Z
c
O
o
0~ _.____..________.._\__a
Silty sand, light brown, consisting of sand and gravels in a silt to clay matrix g Top of
— N WEE GEED AN IR GEN) CUMME IR G SR SR MR MERED W 12‘ ,///I‘ho"oW‘
Silty sand, light brown, crystals of quartz and sanidine and small rock stem
20 {_ fragments of gray pumice, dark gray latite and gray tuff in a matrix of auger
silt and clay
s B
= S 39’
e 41 3 — o e - —— a—— ——— w— — —— — a— m—— — -
a < Siity sand, brown to buff. quartz and sanidine crystais medium to coarse
8 grained, a few rock fragments of tuff, pumice, and latite in a siity to sand
u matrix; lenses of charcoal 56-57 f#t
60 — e e o —— —
B Silty sand altemating with silt and clay iayers 67
- Sty sana altemating with sitt and clay, small Crysta fragments of quarz and sanidine, \%4
<8%. sl rock Iragments ofatfe, i & mairx o it and clay: weathered it percheg water) 76| | 17557| Twos™
EETpy | Lt werasn s msa e e _ e
= 2 = 3 Tutt, weathered, stightly consolidated tenses brown to light pink to red 84 to 676 tc: 154 d
~ @ | 1011 buff 101 to 104 ft; rock fragments of pumice and gray latite :;&9:‘ e
x .
100 L & stem
| 104" é é > é auger
L Tutt, weathered, light reddish brown, crystal fragments of sanidine; rock
fragments ot pumice with yetlow halos of clay weathering and some gray
120 latite rock tragments in a weathered ash matrix
B 124
= Tuff, light gray. upper section weathered, graduating to unweathered at
bottom of hole, crystal and crystal fragments of quartz and sanidine, rock
140 | E fragments of gray pumice with yellow weathering halos and gray latite in
£ a fine ash matrix that ranges from light to dark gray with some areas
_ g weathered to a light brown clay
E 154'
S Bottom of
160 1.5 /77441 |, hollow
164 stem
= auger
180 [
— Copstruction:
0-184 ft: 7 1/4-in.-diam hole
200 L Note: pulled back to 164 ft, lost auger,
twisted off 8 ft below land surtace; two
4-in.-diam holes drilled to about 154 ft
alongside auger, slurry cement into
holes outside and inside hollow stem
auger; hole abandoned.
Fig. VI-AJ. Mortandad test hole MCC-8.2, core hole test April 1989, water level 73.0 ft (Stoker et

al. 1991).
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10

Alluvium

San lidefonso Mortandad Observation Well
September 5 and 6, 1990
(Well Dry)

Geologic Log
6658 tt Land-Surface Datum (LSD) —_—

Silty sands and gravels, pale brown 5§YRS5/2; numerous quarz and
sanidine crystals and cry stal fragments, small rock fragments of
pumice and {atite: CR= 64% (aiiuvium)

20

30 L

bl

Unit 1A Tshirege Member

Silty clay, light brown 5YR5/6; CR = 64%; {top of tuff)

Tuff. light brown 5YR6/4; quartz and sanidine crystals and crystat
fragments. small rock fragments of gray pumice and dark gray latite in
a very fine-grained weathered ash matrix: lens of coarse-grained
quartz and sanidine; 27.5 to 28 ft; CR=81% (weathered tuff)

Tuff, moderate brown S§YR4/4; (same as above); CR = 74% (weathered tuff)

Depth (ft)
[9;]

(]

I

65190 -

Tsankawi

Tuff, pale yeliowish brown 10YRE/2: composed of fayers 1in. to 2 in. thick
of brown clay and alternating gray sand: CR = 74% (weathered tuff)

Tuff, light brown 5YR6/4; quartz and sanidine crystais, rock fragments of
red and gray pumice and dark gray latite in a silty matrix; CR = 76%;
(weathered tuff)

Tuff. grayish yeliow pink 5YR7/2; tuff weathered as above; CR = 75%;
(weathered tuff)

70

80 {_

100
b 53

Otowi Member

Tuff, light gray SYRNS; same as above: CR = 75% (weathered tuff)

Tuff, grayish orange pink §YR7/2; same as above except stightly
consolidated, increase in red and gray pumice and some red latite in
ash matrix; CR = 80% (slightly weathered tuff)

Tuff, yeliowish gray 5YR7/2; same as above except appears unweathered:;
CR = 92%,; (tuff)
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NOTE: Cased with Schedule 40 PVC 2-in. pipe: screen slotted 0.010 in. - Cuttings in construction are
tuff from hole, including siits, sands, and gravels. CR = Core Recovery for section.

Fig. VI-AK.
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Mortandad test hole SIMO. drilled in cooperation with San [ldefon<o Pueblio und BIA.

September 1990, dry (Stoker et al. 1991).
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5000 —
4000 |—

1
Bandelier Tuff

TD 4923

Tshirege Mbr., Bandelier Tulf

Otowi Mbr., Bandelier Tuff

Guaje Pumice, Bandelier Tuft

Puye Fanglomerate w/ Interbedded Baullm

Aphyric Tschicoma Flow

Homblende-bearing Tschicoma Flow

Puye Fanglomerate

Totavi Lentil, Puye Formation

Chamita Formation, Santa Fe Group

Techicoma Flow

Chamita Formation, Santa Fe Group

Tshicoma Flow

EXPLANATION

1y

=

Alluvium

Puye Formation

Cerros del Rio Basalt

Santa Fe Group

=
Tschicoma Formation

Fig. 4.1-8 Lithologic logs for deep wells near TA-21.

870

6517

3
o287

4610

4380

3960

TD 3874

Alluvium
Otowi Mbr., Bandelier Tuff

Conglomerate
Basalt

Siltstone?

Gravels and Coarse Sands
5960
5930
3 Sand and Sit < 7’?;
Gravels and Coarse Sands
Siltstone 5570
Basalt?
Gravels and Coarse Sands
Basall? sze0
.| Gravels and Coarse Sands
Sands and Gravels
Gravels and Coarse Sands 4174

EAST

Otowi 1
Elev. 6400

P Y

TD 3791

Alluviem
Otowi Mbr., Bandelier Tuff
Basalt

Conglomerate
Basalt

Conglomerate_

Sands, Gravels, and Siltstone

Siltstone

Sandstone and Siltstone

Basalt

Sands, Gravels, and Siltstone

p 421doy )
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200

400

600

800

1000

Depth (ft)

1200

1400

1600

1800

2000

2200

f—

" _Guaje Member,

7215 (ft) LSD-.

Tshirege
Member

Otowi
Member

fanglomerate
member

Basalt
Unit 2

fanglomerate
member

Totavi
Lentil /

Chaquehui
Formation

Basait

Chagquehui
Formation

Basalt

315 (fo0

695 (390
725 (Y5p

910 6305

1050 £/45

1305 S%7
1330

1580

1715

1895

2292

Fig. XVII-K. Geologic log of test hole Sigma Mesa. drilled
July-November 1979, water level about 1330 -

ft (data from unpublished log by Carolyn

Potzich modified by Purtymun: see text and

Table XVII-B).
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Sigma Mesa

G.L. Elevation - 7215 ft;
drilled (1979);

Log

Tshirege Member,
Bandelier Tuff

Tsankawi Pumice Bed?
Cerro Toledo Rhyolite

Otowi Member,
Bandelier Tuff

Guaje Member,
Bandelier Tuff

Puye Fm
Tshicoma Fm?
(From 6305-6290
basalt)

Puye Fm

Totavi Lentil

Santa Fe Gp,
Chamita Fm

TD - 2292ft.; Elev

Depth Thickness
0-345 345

?

?

345-700 355

700-735 /ﬂs

735-845 110
845-1080 238
1080-1305 225
1305-1400 95

1400-1900  S00

source: Purtyman (FIMAD d-base)

Top

Elevation

6870

6515

6480

6370

6245

5910

5815



SHB-4
G.L. Elevation - 6701 ft ;

Log

Tshirege Member,
Bandelier Tuff

Tsankawi Pumice Bed

Otowi Member,
Bandelier Tuff

source: Gardner, 1993

Wu%f”"/’"’f i

TD - 200 ft.; 6501 Elev.

Top
Depth Thickness  Elevation
0-117 117
117?-120 3 6584
120-TD 6581

om JRST TO DT
£576

/



SHB-1
G.L. Elevation - 7314 ft ;

Log

Tshirege Member,
Bandelier Tuff

Tsankawi Pumice Bed

Cerro Toledo Rhyolite

Otowi Member,
Bandelier Tuff

o]

1 Peo ognd
Guaye Member,
Bandelier Tuff
Puye Fm

Basalt

source: Gardner, 1993
*mod. using FIMAD data.

TD - 700 ft.;

Depth

0-302

302?-*306

*306-*445

*445-*590

590-631
631-644

644-TD

6614 Elev.
Top

Thickness Elevation

302

4 7012

139 7008

145 6869

41 6724

13 6683
6670



SHB-3
G.L. Elevation - 7607 ft ;

Log

Tshirege Member,
Bandelier Tuff
Tsankawi Pumice Bed
Cerro Toledo Rhyolite

Otowi Member,
Bandelier Tuff

Gua]e Member,
Bandelier Tuff

Puye Fm

Sbpree : /4’0/”", /92

$9b- 9, Ve

TD - 860 ft.; 6747 Elev.

Depth Thickness
0-320? 335
320?-335 15?
335-424 89
424-838 414
838-839 1
839-TD

‘é 707

/

Top
Elevation

7287

7272

7183

6769

6768



LAOI(A)-1.1

Elevation - 6834.80 ft,
(7362

Log
Alluvium

Otowi Member,
Bandelier Tuff

(a 20 ft clay zone was
encountered @ 52 ft,
6782.8 elev.)

Guaye Member,
Bandelier Tuff
(water-level

@ 293.8 ft, 6541 elev.)

Puye Fm
Fanglomerate Member
(water-level

@ 296 ft, 6538.8 elev.)

Total Depth - 325 ft (6511.8 ft elev.)

Depth

0-16.1

16.1-294.2

294.2-316

316-323

Thickness

16.1

278.1

21.8

7

Top
Elevation

6834.8

6818.7 (3192 -7

6540.6 (772

6518.8

-



Stratigraphy
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Aliuvial
sediments

-16.1

d Clay

zZone

Otowi
Formation

-294.2'

BOREHOLE LAOI(A)-1.1

Alluvial
sediments
9’ (est.)
Puye .
2960 Guaje
(est) 2938
YA =

Guaje pumice

bed

cARTography by A. Kron 1/30/95

-— 13" nominal bore-
hole diameter
12 3/4* O.D. steel

‘fo‘ temporary casing
Bentonite chip seal

=— 12" nominal borshole
diameter

e ——

10 5/8" O.D. steel

temporary casing

1 1/4' bentonite
/_ chip seal

=100

l~— 10" nominal borehole
diameter

8 5/8" O.D. steel

temporary casing

061

1 1/4' bentonite
[ chip seal

- =-317
j }:—— 3 1/2" nominal borehole
T -323'  diameter
EOB

Figure 6. Drilling and well construction detail, Well LAOI-1.1.

GUAJE WELL LAOI-1.1

—
— o

Locking steel
protective casing

—

] 3'x3 x 3.5

293.5'-

7
/

7

%\

concrete pad

-+—— 13" nominal bore-
-17' hole diameter

6 5/8" O.D. steel
casing

-—— 12" nominai

borehole
diameter

Cement/
bentonite
grout

1~ 80’ (est.)
--—— Neat cement

90’

10" nominal
borehole
diameter

Stainless stesl
centralizer

Coarse sodium
bentonite chips—
placed dry

3"-diam. Schedule 80
flush-threaded
PVC riser

0.010-slot, 3"-diam.
Schedule 80 PVC
well screen
(295.2'-305")

10/20 silica sand
filter pack

=5 3*-diam. Schedule 80

PVC riser (305'-309.8")
3"-diam. PVC endcap
(309.8'-310.15")
Sodium bentonite chips

Borehole collapse—
natural materials
(319'-323")



LADP-3

Elevation - 6757 ft
Log

Tuffaceous colluvium

Stream alluvium
coarse, well-sorted
sandy

Cobble-rich stream
alluvium

Stream alluvium
derived from El Cajete
pumice falls

Cobble-rich stream
alluvium

Otowi Member,
Bandelier Tuff

Guaje Member,
Bandelier Tuff
(water encountered
@ 325 ft, 6430 elev.)

Puye Fm
(a 4 inch clay layer
found @ top of Puye)

source: Preliminary results for bore holes LADP-3, Broxton

27-29

29-51.7

51.7-87

57-318

318-328

328-349

Thickness

20

22.7

5.3

261

10

Top
Elevation

6757

6735

6728

6726

6703.3

6692

6449

6429



Preliminary Results for Bore Holes LADP-3 and LADP-4

Description
— Dril pad fik material and alluvial material consisting
of sity sand and minor gravels.

o mod hy ided, vapor-phase
50 Tshlrege " altered ignimbrite; contains ight- to modlum—gny
it2 = pumice hpiihlphkanytoumy matrix; unit
uni exhbits wall developed fracturing. Location of this -
contact based on observations by F. 3
ez ASl, Inc. (personal communication).
100
Tshlrege o Nommded 1 pamaly-weldod, vapowhaso
unitiv gray to pumice
lapill in a grayish-white matrix; interval 158-162 ft
- bwmtbmmmm'mMu
150 XPOSUres.
N Sed. vitric lgni it is poorty ind q
200 - TSh_Ireg — and soft; pumice lapifi are medium- 1o dark-gray
un|t1g and are fbrous; ash-fich surge beds occur at base
of unit.
. Tunhwl Pumice Bed nl the Tshlrogo .
> gray, clast-supported pumice
250 12 ] ’hldgpodt?m\hosnvomgesanh
Cerro diameler, are fibrous, and have vitreous
.| Toledo f luster; thickness 3.5 ft.
“} ! “éllnterval AN Stratified aluvial deposits consisting of reworked
27 — 3 tfts derived from Catro Toledo pumice falls and of
300 sands and gravels derived from the Tschicoma
Formation.
350 A
400
. _ d, vitric igi ite; poorty-
Otowi contains’ 15-20% pumice clasts 210 5 cm in
456 4{Memberi{ diameter, contains 2-5% lithic clasts, including dark
lavas, 0.1 to 2 cm in diameter.

500 -~

550 1 ~— Guaje Pumnice Bed; fight gray, clast-supported pumi
takk deposit. Pumnices average 1-2 cm in diameter, a1
Q’V?\ fibrous, and have vitreous juster; thickness 28 ft.

T.D. 800

__ Gravels in a matrix of sand, silt, and clay; gravels
consist of intermediate-composition lavas; interval
between 700 ft and 800 ft has altemating zones of
moist gravets and slightly moist to dry silts and
sands,

Puye

™ 1 Fm.

Fig. 6. Preliminary lithologic log for borehole LADP-4,

DP Canyon.

tuff decreases to <5% to a depth of ~136 ft,
where a noticeable increase in moisture oc-
curs. The increase occurs at the abrupt tran-
sition between devitrified tuffs of Tshirege
unit 1v and vitric tuffs of Tshirege unit 1g,

Depth from Surface (ft)

4
/]
V]
/]
700 e ;
;
/|
T.D. 800 ! : . !

0 5 10 15 20 25
Moisture (wt. %)

Fig. 7. Variation in moisture content as a function of
depth in borehole LADP-4, DP Canyon.

with peak moisture contents reaching 23%.
Moisture contents also are elevated (~20%)
in the lowermost part of Tshirege unit 1g and
in the underlying Tsankawi Pumice Bed. Al-
though somewhat variable, moisture in
LADP-4 generally decreases with depth be-
low the Tsankawi Pumice Bed.

Laboratory tritium results are not yet avail-
able for most samples taken from LADP-4.
However, initial screening of samples in the
field laboratory indicates that low-level tri-
tium is present in some samples. A high-pri-
ority laboratory analysis yielded 2.15 + 0.18
pCi/g tritium in a tuff sample collected from
the moist zone associated with the unit 1v/1g
boundary at a depth of 158.6-160.1 ft. This
value is significantly above background but
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Drill Holes in the Vicinity of TA-21

LADP-4
Bev.7051"'
LADP-3
Tehirege Mbr. arana, Otowi 4
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2000000
2000C00Q
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(5847
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—
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All elevations shown in feet.



LADP-3
LA CANYON

,— 10.75 " OD SURFACE CASING

7/

— 1475 " HOLE
WATER SHEET Q'FT W" B
HEET FLOW @25 FT- A
WATER SHEET FLOW & 38 FT: L E - GROUT
..‘l‘:.l El'::h
90 FT. -2, l, i
| N
| |
| ‘-‘-———- 8" AUGERED HOLE
| |
| |
2 || 4—— 8625 ODx 5.625 ID ODEX CASING
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Description

g‘é‘ — Drili pad fill material and alluvial material

&?ﬁé

consisting of &ilty sand and minor gravels.

Massive, nonwelded to moderately-welded,

T vapor-phase altered ignimbrite; contains 20-

25% light- to medium-gray pumice lapilti in a
pinkish-gray to gray matrix; unit exhibits good
fractuning.

. Massive, nonweided to partially-welded, vapor-

phase alterad ignimbnte; grey to chocolate
brown pumice lapiili In a grayish-white matrix;
‘vapor-phase notch' forms base of unit from
148 to 151 ft. -

Massive, nenwelded, vitric ignimbrite; tuff is

~ poorly indurated end soft; pumice iapilli are

medium- to dark-gray and are fibreus; ash-rich
surge beds occur at base of unit.

— Tsankawi Pumice Bed of the Tshirege

Member; light gray, clast-supported pumice
fallout deposit. Pumices average 3 ecm i

diamatar are fibrous, and have vi‘raous lusta
___ Stratified ailuvial deposits consisting of

reworkad tuffs derivad from Carrc Toledn
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PRELIMINARY LITHOLOGIC LOG FOR DRILL HOLE LADP-4

Depth from
3"‘!';369 Rescription
o _— . . .
- e  —— Ddll pad fill material and alluvial maten
Dint fill and Alluvium é’;}ﬁ;ﬁ;ﬁ%ﬁﬁ silty sand and minor gravais.
 §
Massive, norwelded to moderately-we
—— phase altered ignimbtite; contains 20-2
medium-gray pumice lapilli in a pinkish
50 — matnx; unit exhibits good fracturng.
Tshirege unit 2
100 — *
4

Massive, nonwalded tc partially-waldet

— altered Ignimbrite; gray to chocclate br
in a graylsh-white matrix; "vapor-phase
base of unit from 148 to 151 ft.
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150 — *
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Maszive, nonwelded. vitric ignimbrite; t

—— indurated and soft; pumice lapilli are m
gray and are fibrous; ash-rich surge be
of unit.

Tsankawi Pumice Bed of the Tshirege

— gray, clast-supperied pumice failout de -
average 3 cm in diameter, are fibrous,
vitraous luster,

Stratified alluvial deposits consisting o

T tuffs derived from Cene Tcledo pumic
sands and gravels derived from the Tt
Formation.

Massive, poarly-indurated, nonwelded

-~ contains 15-20% pumice clasts 2to 5
contains 2-5% lithic clasts, including d:
2 cm in diameter.
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500 —
550 — . ,
Guaje Pumice Bad; light gray, clast-su;
— fallout deposit. Pumices average 1-2 ¢
are fibrous, and have vitreous luster
\J
600
€50 —
Gravels in a matrix of sand, silt. and c|
Puve Formation —— consist of intermediate-composition [a)
y betwesn 700 ft and 800 ft has alternati
moist gravels and slightly moist tc dry
700 —
7,
7
7 ///
// /
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OPEN INTERVAL (FT) TIME AIRLIFTED VOLUME OF WATER
(MIN) RECOVERED (GAL)
321-323 5.5 5.5
321-323 10 5.5
322.5-324.4 10 7

326-328 5 4

328330 fyg 5 5.5

330-332 5 5.5

332-335 5 10
EXPLANATION:

OPEN INTERVAL-UNCASED SECTION OF BOREHOLE WHERE WATER WAS
AIRLIFTED FROM. MEASURED FROM BOTTOM OF CASING TO BOTTOM OF 7.25IN
BOREHOLE.

TIME AIRLIFTED-TIME REQUIRED FOR AIR COMPRESSOR TO BRING BOREHOLE
WATER FROM OPEN INTERVAL TO THE SURFACE.

VOLUME RECOVERED-APPROXIMATE VOLUME OF WATER RECOVERED USING 5-
GAL BUCKET TO MEASURE.

UPPER BENTONITE SEAL FROM 318.5-315 oV
LOWER SEAL FROM 326-323 ’

COMPILED ON 12-9-93 BY DJ FLORES

?Z(/)w o o Frst 26 [ Thon dove
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Records of wells, test holes, springs, and surfacé-wa‘t;er stations
in the los Alamos ares, New.Mexico
Compiled by
Edward C. John, Pugene Enyart

and Willism D. Purtymun

Introduction

The U.S. Atomic Energy Commission, the Los Alamos Sclentifice
Laboratory and the U.S. Geoiogical Stzﬁ'ey have Jointly conducted
investigations of the geology and hydrology of the Los Alamos area
related to water supply and to disposal of low-level radiocactive
effluents. These investigations covering the period 1950-65 required
the drilling of many holes, some for special problems, of.hers to
obtain data concerning areal geologlc and hyd.rologivc characteristics.

Sampling points to obtain quality-of-water data for the ground.
and surface water of the area were established at sev-era,lbsprings

and at stations along the streams of the area.



Records of data collected from the holes and sampling points
are scattered among several reports, thus they are not always reasdily
avellable when needed by workers in the area. This report 1s a
compilation and summarization of the geologic and hyﬁrologic data
on all wells, test holes, springs, and surface-water sampling points
‘collected to date in the los Alamos area.

Sumary statements on the results obtained from various
investigations are included where appropriate to{answer questions
posed by the stated purpose for which the work was done.

Most of the data presented here for the period since 1950 were
collected by the Survey. Prior to 1950, military organizations and
private firms conducted investigations of the water resources for

public supply; da.ta from these sources have been included in this report.



Location and designation numbers

UGS location mumber: USGS location mumbers used in this report are

based on the common system of subdivision of
puplic lands. A nurber consists of four

segments (fig. 1); the Pirst segment denotes

Feoure 1.{(eaption on next page} belongs nezr herc.

tHe township north of the New Mexico base line;
the second segment denotes the range cast of the
New Mexico prineipal meridien; the third segment
denotes the section within the township; and
the fourth segment denotes subdivisions of the
section.

A section is considered zs being divided into four
quarters; 1, 2, 3, and 4 for the northwest,
northeast, southwest, and southeast gquarters

 respectively. The f£irst digit of the fourth
segment of the location numbers refers tc the
‘appropriate quarter of the section, or 160-
acre tract. Similarly, each guarter section is
divided into four quarters, or 4O-acre tracts.
The 40-scre tract is divided into 10-acre tracts
which are mumbered in the same manner as the 160-
and 40-acre tracts. Thus location munber
19.6.13.34k identifies the data collection poinmt

located in SEisEiswi sec. 13, T. 19 N., R. 6 E.

10



Figure l.--System of mumbering wells in New Mexico



USGS location number (comtimued)

If more than one data collection point is in a
single 10-acre tract, lower case letters
(a,b,c, and so forth) are a.cided to the fourth
segment to identify the additional points in
that tract. Springs and suffacefwater
collection points are identified by addition
of the upper case lettér S pfior to the
location number.

The system of subdivision of the public lands
was extended arbltrarily into land grants in
the los Alamos sres to facillitaste well numbering
within the boundaries of the grants. This
extended land net is shown by dashed lines on

Figure 2 of this report.

Figure 2 (caption on next page) belongs near here.

UGS designation: A combination of words, letters, and numbers used

to designate the approximate locatiorn of a data
collection point and the original purpose for which
the hole was put down.

AEC and IASL coordingtes: OSurveyed location on the lLos Alamos grid.

systenm.



Figure 2.--Mgp of the Los Alamos area showing location of wells,

test holes, and springs.
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Definition of terms

Hydrologic terms that have meaning§ not commonly known or self
explanatory are defined below. The reader is referred to Meinzer (1923)
and the American Geologic Institute Gloseary (1960) for more detailed
d:;scussion and definitions not given here. _

Aquifer - A formation, group of formetions, or part of a formation

that is water bearing.
Chief Aquifer ~ that formation which ylelds the érea‘ber portion
of water to a well.
c.f.s. . cubic foot per second (one cfs=U49 gallons per minute).
Moisture access tube ~ & hole 3 to 5 inches in diameter cased
with 2-inch diameter plastic pipe through which the
moisture corntent or density of material penefrated
by the tube can be determined with a neutron-neutron
moistqre probe or gamm-ray density probe, and
suitable metering equipment.
ground
Perched water -/water separmted from an underlylng body of
ground water by unsaturated xrock.
Potentiometric surface - a surface that everywhere coincidos
with the head of the water in the aquifer.
Specific capacity - yield of the well 1n gallons per 'minu'be
divided by the drawdown in feet.
Test hole - Any exploraﬁboxy hole drilled for the purpose of
obteining geologic Or hydrologic information. A test

hole may be utilized for fluid dynamics tests or may

never be developed for any use.

14



Transmissibility - The coefficient of transmissibility is
defined as :he.number of gallons of water per day
that will pass through a vertical sti'ip of the
aquifer one foot wide and extending the height o
the aquifer, under a unit hydraulic gradient, at
the preveiling temperature of the wa.terv in the aquifer..

or potentiometric surface ,

Water table - The upper surface/of a zone of saturation except:
where that surface is formed by an impermeasble body.

Well - An artifical excavation, other than ditches or tummels,
that derives some fluid from the interstices of the
rock or soll which it penetrates. Divided by use
in this report into public supply, observation, s*ock, :

and unused wells.

15



Use of tables

The tables of this report contain summaries of the data available
for individual wells and test holes. The information is in abbreviated
form and the following discussions of subject headings explain the
abbreviated notations in greater detail for those- headings which mig_ht
not be clear and are not covered under "Definitions”.

Method drilled: Method used in drilling well or test hole.

Hydraulic rotary - a method of drilling that is

- accomplished by rotating suitable .tools that cut,
chip, or abrade the rock formation. Water or
drilling mud is pumped down the drill stem to cool
the bit and carry the cuttings to the surface.

Alr rotary - a drilling method similar to hydraulic
rotary, in which compressed air is pumped down to
the bit and carries the drill cuttings to the surface.

Cable-tool - the familiar "percussion” or "chu_rn-drill"_
method in which a heavy drilling tool is raised and
lovered with emough force to chip and abrade the rock.
The rock debris suspended in water or ‘md is removed
from the hole with a bailer. |

.A:uger - a method of boring a hole in which the earth
materlals are raised from the hole along the spiral
blades of an auger and thrown away from the hole

at the surface by the spinning action.

16



Method drilled (comtinued)

Bucket-auger - a method of boring s hole by using a

cylindrical bucket type auger tha.t. has & hinged

blade

on the bottom. The cuttings are lifted within

the bucket.

Drive-point - & method of meking a well (usually

shallow and of small diameter) by driving a length

of pipe equipped with a send point and secreen to

the desired depth.

Dug - a

well excavated by hand.

Diameter: 'Dia.meter of the smallest casing of a well é,t the surface.

Use: Current use of a well.

l. Observation - a well used for water-level measurements and/or :

for - collection of water samples for quality of water

data.

2. Public supply - a well supplying water for municipal or

domestic use.
- 3. Stock - a well

k. Unused

supplying stock water.

Chemical analysis: Analyses by the U.S. Geologlical Survey unless

otherwlse noted. Constituents are in parts

per million (ppm) unless noted.

Radiochemical analysis:

Anslyses by the Los Alamos Scientific Iaboratory

unless noted. Plutonium and gross beta (gamm)
reported as disintegrations per minute per liter

(d/m/1). Uranium reported as micrograms per

liter (ugm/l).
. 1%"‘



Report source of data: Publisghed and unpublished reports'were used

to reference the source of data in the tablés. Published reports

are listed in selected references. The unpublished reports, shown
below, are referenced in the gableé oply when they contain vital
information; however, all are iisted as théy con;ain hydrologic
data that is pertinent to this reporé.

' Unpublished reports

Abrahams, John H., Jr., 1965, Hydrology and the cﬁémical and
radiochemical quality 6f surfaée and ground water at Los
Alamos, New Mexico, Jéhuary 1956 through June 1957:

U.S. Geol. Survey Admiﬁ Rept., 27 p., 6 figs.

Abrahams, John H., Jr., and Purtymun, W. D., 1965, The hydrology
and the chemical and radiochemical qﬁality of surface and
ground water at Los Alamos, New Mexicb, July 1957 through
June 1961: U.S. Geol. Survey Admin. Rept., 45 p., 6 figs.

Black and Veatch, i946,'Report on water supply Los Alamos Project,
Los Alamos, New Mexico: Black and Veatch (Consulting Engineers),
Admin. Rept. prepared foi the ﬁ.S.AAiomic Energy Commission,
45 p., 4 pls., 3 figs.

1948, Report on additional water;supply sour;es, Los Alamos, Neﬁ
Mexico: Black and Veatch (Consulting Engineera),'Admin. Rept. pre-
pared for the U.S.vAtomic Energy Commission, 110 p., 6 pls., 6 figs.

1950, Ground-water observation wells, Los Alamos, New Mexico:
Black and Veatch (Consulting Engineers), Admin. Rept. prepared

for the U.S. Atomic Enefgy Commigsion, 28 p., 8 figs.

18
- (18a follows)
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Unpublished reports - Continued

Black and Veatch, 1951, Report on existing utility systems Los
Alamos, New Mexico: Black and Veatch (Consulting Engineers),
Admin. Rept. prepared for the U.S. Atomic Energy Commission:
Volume 1, Water Utility, 80 p., 13 figs.

Cooper, J. B., Purtymun, W..D., and John, E. C., 1965,'Records of
water-supply wells Guaje Canyon 6, Pajaritd Mesa 1, and
Pajarito Mesa 2, Los Alamos, New Mexico, Basic Data Report:
U.S. Geol. Survey Admin. Rept., 92 p., 12 figs.

Griggs, R. L., 1955, Geology and ground-water resources of the Los
Alémos area, New Mexico: U.S. Geol. Survey Admin. Rept. to

- the U.S. Atomic Energy Commission omly, 219 p., 17 pls., 17 figs.

Herkenhoff and Associates, 1965, Supplemental water-supply sygtem ;
for teéhhical area FY 1965: Gordon Herkenhoff and Associates
(Consulting Engineers), Admin. Rept. prepared for the U.S.
Atomic Energy Commission, 4 p., 8 figs.

Purtymun, W. D., 1962, The districution of moistﬁre in the 5511
and underlying tuff at lechnical Area 49, Frijoles Mesa,

Los Alamos County, New Mexico: U.S. Geol. Survey Admin. Rept;,
37 p., 2 figs. .

19653, The chemical and radiochemical quality of surface and
ground water at Los Alamos, New Mexico, July 1961 through June
1962: U.S8. Geol. Survey Admin. Rept., 18 p., 2 figs.

1965b, The chemical and radiochemical quality of surface and
ground water at Los Alamos, New Mexico, July 1962 through
June 1963: U.S. Geol. Survey Admin. Rept., 6 p., 2 figs.

. 18a
(18b follows)



Unpublished reports.- Concluded

Purtymun, W. D., 1965c, The chemical éhd radiochemical quality of

surface and ground water at Los Alamos, New Mexico, July 1965

1965d, Geology and hydrology of White Rock Canyon from Otowi
to the confluence of Frijoles Canyon, Los Aiamos’and Santa Fe
Counties, New Mexico:  U.S. Geol. Survey Admin. Rept., 27 p.,
2 figs. |

Turney and Associates, 1962, Long r#nge engineering report for
water utility system for Los Alamos, New Mexico, W. F. Turney
and Associates (Consulting Engineers): Admin. Rept. prepared
for the U.S. Atomic Energy Commission, 90 p., 28 figs.

Weir, J. E., Jr., Abrahams, John H., Jr., Waldrom, J. R., and
Purtymun, W. D., 1962, The hydrology and the chemical and
radiochemical quality of surface and ground water at Los
Alamos, New México, 1949-55: U.S. Geol. Survey Admin. Rept.,
40 p., 9 figs.

Weir, J. E., Jr., and Purtymun, W. D., 1962, Geology and hydrology
of Technical Area 49, Frijoles Mesa, Los Alamos C;unty, |

New Mexico: U.S. Geol, Survey Admin. Rept., 229 p., 74 figs.

18b
(19 follows)

through June 1964: U.S. Geol. Survey Admin. Rept., 18 p., 2 figs.



Geology and hydrology

A brief description of the éeology and hydrology of the area 1s
included in this report as background material. The reader 1s
referred to a report by Griggs (1964) for a more detailed discussion
of the geology of ILos Alamos County.

The rock units described iﬁ this réport, from oldest to youngest,
are: the Santa Fe Group of middle(?) Miocene to Pleistocene(?) age,
the volcanle rocks of the Jemez Mountains of Pliocene and Pleistocene
age, and the alluvium and.soll of Recent age. Their generalized

stmtigra.phic relations are shown on Figure 3.

A T ——————

Figure 3 (ception on next page) belongs near here,

}m 19
‘ (18b precedes)



Flgure 3.--Diagrammatic cross sectlion showing generalized
stratigraphic relation of rocks in the Los Alamos area.
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Sants Fe Group

The Sants Fe Group, in ascending order, consists of the Tesuque
Formetion, the Puye Conglcmerate, and basaltic rocks of Chino Mesa.

The Tesuque Formetion is a sequence of light-colored sediments
laid down as coalescling alluvial-fan and flood-plain deposits in the
Rio Grande depression. These sedimentary .rocks were derived from
highlands to the north, and possibly in part, from the Sangre de |
Cristo Mountalns to the east. The separate beds are composed of
friable to moderately well-cemented, light-pink-gray to light-brown
silltstone and sandstone >tha.t contain lenses of conglomerate and clay.
Bedding genérally is poorly developed except locally ip fine-grained
meterial.

The Puye Conglomerate consists of two members. The lower member,
the Totavi Lentil, is a poorly consolidated, channel-fill deposlt.
The fanglomerate member overlies the Totavi Lentil and is corposed of

volcanic debris.
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The Totavi Lentil of the Puye Conglomerate overlies the Tesuque
Formation disconformably along the Rio Grande and noncomformably in
Ios Alamos and GualJe Canyons. It 1s a gray, poorly consolidated
conglomerate consisting of fragments of quartzite, schist, gneiss, and
granite ranging in size from sand to boulde.rs ; vwell-sorted lenses of
silt and sand are present spéradically. The mterials. meking up the
 conglomerate were derived principally from igneous and metamorphic
rocks to the north and mortheast. They were deposited on a broad flood
plain and in channels of the ancestral Rio Grande. A zone near the
top of the Totavi Lentil is composed of a mixture of pegmatitic rocks
and voleanic debris. This mixed zone represents a changé in source
of sediments from igneous and metamorphic terrane to the north to the
igneocus and volcanic terrane to the west.

The fanglomerate member of the Puye Conglomerate conformebly
overlies the Totavl Lentil; it is generally gray and composed of pebbles,
cobbles, and boulders of rhyolite, latite, quartz latite, and pumice
in a matrix of silt end sand. These rocks were derived from flows
associated with the volcanlc rocks of the Jemez Mountains. Sorting
is poor, but tongues and lenses of fairly well-sorted pumiceous siit-
stone and water-lain pumice are present within the fa.ngiomerate. The
degree of cementation varies from frisble to well-cemented. In upper
Guaje and Ios Alamos Canyons, the fanglomerate menber consists of
angular boulders; eastward it grades to silt, sand, gravels, and

rounded boulders.
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The basaltic rocks of Chino Mesa consist of five mappable units -

which originated from vol_cg.nic vents near Chino Mesa southeast of
the los Alamos areas (Griggs‘:i‘.?gl:‘:}). The lover unit (unit 1) lies
unconformably on the Tesuque Formation south of Ancho Canyon and
interfingers unconfomanyWit/: h1:.he Totavi Le_ntil north of Ancho Canyon,
va.long the Rio Grande. The upper flows of unit 1 are confoméble on
the Totavi. To the west, beneath the Pajarito Platesu, unit 1 and
unit 2 interfinger wilth the fanglomerate member. The middle unit
(unit 3), which consists of a series of flows depdsited in an old
river channel, crops outin lover los Alamos, Sandla, and Mortandad
Cazwons(west ‘of the Rio Grande.

Flows of unit U4 cap the mesas south of Los Alamos Canyon. They
rest unconformably on the Puye Conglomerate and the Tesuque Formation
and butt against unit 3 in lover Los Alamos Canyon. Unit 5 is composed
of cinder cones and local basalt flows that crop out in
secs. 15 and 24, T. 18 N., R. 6 E., and lie unconformebly on the under-

lying rocks.
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Volcanic rocks of the Jemez Mountains

Volcanic rocks of the Jemez Mountains alér_zg the easfern flanks of
the Sierra de los Valles and on the Pajarito Piateau consist of the
Tschicoms Formation and the youngér mndélie.rk Tufe. -

The Tschicoma Formation is composed 6f uhdifferen'l;iated latite
end quartz latite flows and pyroclastic roéks that are highly
fractured and jointed; some intervals contaiﬁ weathered zones and
interflow brececisa. | | .'

Ww@oud chiefly of aéhfa.ll and ashflow tuff
and some thih, water-lain sediments. The formation has been

p.47-56 ) .
divided (Griggs,1964/)into three members: Guaje, Otowl, and Tshirege,

from oldest to youngest
The Guaje Member of the Bandelier Tuff is an ashfall pumice and

r_m . .
water-1ald pumiceous tuff that rests unconformably on older rocks.

The base of the unit contains gray lump-pumice fragme&ts as mch as
2-inches in length. Glass shards and crystals of quartz and sanidine
are present in the cellular structure of partly devitrified pumice.
Rounded, pebble-size fragments of light-red rhyolite are present near
the top.

Wt the Bandelier Tuff is a ught-gi-ay, nonvelded,
pumiceous rhyolite tuff that weathers to a gentle slope; it 18

conformable with the underlying Guaje. Quartz crystals, glass shards,
minor amounts of mafic minerals, and varying amounts of rhyolite, latite,
e.nd..pumice fragments included in a fine-grained ash . compose the tuff.
Most of the rock frmgments are rounded. The Otowl consists of ashflovs
primarily but it contalns several beds of silt and water-laid pumice

near the top.
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The Tshirege Member of the Bandeller Tuff, is composed
of a series of ashflows of rhyolite tuff that contains at least one
thin, water-laid bed near the top. The Tshirege unconfombly overlies
the Otowl and forms the caprock of the fingerlike mesas of the Pajarito
Plateau. The rhyolite tuffs range from nonwelded to welded. The thin,

water-laid bed is composed of material derived from the underlying tuff.
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- Alluvium and scil

Alluvium from the Sierra de los Valles and the Psjarito Plateau

has been deposited in the canyons of the plateau. RNear the heads of
: - ' but further down

the canyons bedrock commonly is exposed in the lower parts3;/ the canyons
alluvium may be several hundred feet wide and as much as 80 feet
thick.

Alluvial deposits in the canyons heading on the flenks of the
Sierra de los Valles contain cobbles and boulders with accompanying

and gravel .

clay, silt, sand, / derived from the Tschicome Formation and Bandelier
Tuff. Deposits in the canyons heading on the Pajarito Platesu contain
clay, silt, sand, and gravel derived from the Bandelier Tuff.

Clayey soll derived from weathering of the Bandelier Tuff covers

most of the fingerlike mesas of the Pajarito Plateau.
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Structure

The Rio Grande depression is a structurslly low area that
constitutes the valley through which the Rio Grande floﬁs (Relley, 1952, p.93-
105 ). The Pajarito Plateau is part of the depressioh although it forms |
a topographic high aree along the western margin of the valley.
| A faulted part of the area called the Pajarito fault zone trends
northward along the flanks of the Sierra de los Valles and the |
western edge of the Pajarito Platesu. Movement along the fault zone
has caused the Bandelier Tuff to be downdropped against the Tschicoma
Formation. The fault zone consists of several en echelon-nomal
faults that are downthrown to the east. Northeast of the town of
Los Alamos two normal faults are downthrown to the west and form a
garben-like depression. The outcrop of Tschicoma Formetion in
Pueblo cé..nyon in the western part of sec. 3, T. 19 K., R. 6 E. is

an indication of this northerly-trending fault zone.
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A small depositional bvasin lieé between the Pajarito fault zone
and the basaltic rocks of Chinc Mesa beneath the Pajarito Plateau
(fig. 3). The basaltic rocks of Chino Mesa originated as flows from
volcanic centers east of the Rio Grande; flowed northverd , north-
westward, and westward, and filled channels cut into the older sediments.
The thick Plows moved westward across the present po_si‘hiozi of the Rio
Grande south of Sandia Canyon to Frijoles (hnyon-tovform thé edge of
the small basin or trough. The eastern edge of thew northerly-trending
basin is 2 to 4 miles west of the river and ihe basin is>ﬁlled with
volcanic debris. |

The Bandelier Tuff was extruded from volcanic centers to f.he
northwest and west. It 1s thickesat along the cenmtral and western
edges of the plateau and thins eastward toward the Rio Gfande. The
upper ashflows of the Bandelier dip gently eastward toward the river

at 1 to 2 degrees.
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Surface water,

Rito de los Frijoles is the only perennial strea.ﬁ in the Ios
Alamos ares that crosses the Pajarito Plateau and discharges into
the Rio Grande. The upper reaches of lLos Alamos and Guaje Canyons
contain naturslly perennial streams; but the perennial flow in the
upper and mid-reach of Pueblo Canyon and Sandia Camyon results from
the discharge of treated sewage. Only during periods of sbnormally
great precipitation do the intermittent streams which cross the
Pajarito Plateau carry water to the Rio QGrande.

The Rito de los Frijoles is fed by streams in canyons cut into
the flanks of the Sierra de los Valles. The average discharge in
Frijoles Canyon at .the Pgjarito fault zone averages about 1.5 cfs
(cubic feet per second). Seepage ru.ns in Frijoles Canyon indicate
that the Rito de los Frijoles 1s a gaining stream on the upthrown
(western) block of the fault which is underlain by the Tschicoma
Formation at shallow depth, and 1s a losing strea;n on the downthrown
block which is underlain by the Bandelier Tuff. The Tschicoma
Formation at shallow depth west of the fault has a relatively low

pefmeability allowing little infiltration from the stream.
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The base flows in the upper reaches of the mmjor canyons (Guaje,
los Alamos, Pajarito, MMe Velle, and Water Canyons) discharge
from pérched water zones in the rocks of the Tschicoma Formation and
the Bandelier Tuff. The average dlscharge at Guaje reservolr (about
4 miles northwest of Los Alamos) is generally less than 1 cfs, and the
average discharge near los Alamos Canyon reservolr
(el sec; 13, T. 19 N., R. 5 E projected) is generally less than
0.5 cfs.

The effluent from two full treatment sewage plants discharg-es f;o
Pueblo Ca.:wo:t/‘:ustaim the average flow of about 2 cfs from September
through April and ebout 0.7 e¢fs from May through August near the
eastern edge of sec. 9, T. 19 N., R. 6 E. The stream flows for a
distance of sbout 5 miles below tledischarge polnt but the water does
not reach the Rio 'Grande as surface flow.

An average of about 100,000 gpd (gallons per day) of treated
sewage and coolling water from the power plasz 1s discharged into
| Sendia Canyon near the western edge of sec. 16, T. 19 N., R. 6 E.
This discharge sustains flow in the stream channel for a distance of

about 4 miles in the summer months.
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Ground water

The maln aquifer in the Los Alamos area is in the Santa Fe Group. The
potentiometric surface (fig 3) rises from the Rio_Grande westward
through the Tesuque Formation into the lower part of the Puye Conglomerate
vwhich interfingers with the Tschicoms Formatlion. The position of the poten-’
tiometric . surface in the Tschicoma Formation 1s not known beneath the
western edge of the plateau. Brecciated zones 'within.the Tschicoma
Formation may contain water but where encountered in wells such zones
have not ylelded more than 5 to 10 gpm. |

The gradiemt of the Jtiometric surface beneath the Pajarito
Plateau averages about 70 feet per mile. The depth to the main aquifer °
varies from about 1,200 feet along the western edge of the plateau to
about 600 feet at the confluence of Pueblc and lLos Alamos Canyons.

Water in the aquifér moves eastward tovard the Rlo Grande where some
water is discharged through sﬁrings in the channel eand along the banks
(£1e. 2). ' |

Ground water is perched in the alluvium at some places in Puebio s
Mortandad, and lLos Alamos Canyons , and probably is perched seasonally
in the upper parts and perenially in the lower pai'ts of other ‘ca.nyons

which receive seasonal runoff from the Prjarito Plateau and the Sierra

 de los Valles.
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Supply wells

Growth of Los Alamos has been paralleled by increased water demand
for residential and industrial uses. Origlnally surface-water sources
were used for public water supply. A larger and more dependable
source of water was developed by drilling wells in Los Alamos Canyon
end in Guaje Canyon. New water-supply wells are currently belng
developed southeast of Los Alamos on the Pajarito Plateéu. Approximately
16 wells now provide an average of 3 miliion gallons of water pér dﬁy |
for domestic supply, and industrisl use. Geoclogic, 'hydrologic , and

construction data of these vells are nresemted in table 1 to 16.

Locations are shown on figure 2.
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Otowi-4

Elevation - 6627 ft, Total Depth - 2806 ft (3820 ft elev.)

Top
Log Depth Thickness Elevation
Alluvium 0-28 28 6627

( o ppdie Comidaohn e D;\?! ’ )

Otowi Member,?
Bandelier Tuff 28-183 155 6599

f-
Guaye Member,?
Bandelier Tuff

Puye Fm

Fanglomerate Member 183-290 107 6444
(water encountered

@ 253 ft, 6374 elev.)

Basalt Rx 290-413 123 6337
Puye Fm

Fanglomerate Member 413-712 299 6214
Puye Fm

Totavi Lentil 712-810 98 5915

(water encountered
@ 780 ft, S847 elev.)

Tesuque Fm 810-1154 344 5817
Basalt 1154-1347 193 54;/3
Tesuque Fm 1347-1421 74 5280
Basalt 1421-146S 44 5206

Tesuque Fm 1465-1852 387 5162
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WATER SUPPLY AT LOS ALAMOS
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Fig. 7. Well Construction of Well Otowi-4.
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Froictura ~
&

PM-2

G.L. Elevation - 6715 ft;

TD - 2600ft.; 4115 ft Elev

drilled (1965); depth to water 823 ft; 5892 ft elev.

Log

Alluvium

Tshirege Member, 7./ ..
Bandelier Tuff
(Gardner, 1993)

Tsankawi Pumice Bed?
Cerro Toledo Rhyolite

Otowi Member,
Bandelier Tuff
(water @ 335 ft; 6380)

Guaje Member,
Bandelier Tuff

basalt

Puye Fm
basalt

Puye Fm

Jo A deat )
missing log

basalt

Santa Fe Gp
Chanita Fm?

source: descriptive log of well cuttings ( Lo,

Depth

0-30

30-105

105-405

405-432
432-700
700-738
738-770
770-1000

1390 <1410

2218-2312

2312-2600

Thickness

30

105

300

27

268

38

32

230

Top
Elevation

6685

6610 ~

6310
6283
6015
5977

5945

4497

4403

3375 _crppm
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Pajarito Mesa well 2

The last well drilled in 1964-1965 is in Pejarito Canyon
a few hundred feet east of a technical area known as Pajarito site. The
general location of this well was stipulated by the Atomic Energy
Commission to be between the confluence of Twomile Canyon and Pajarito
Canyon on the west and White Rock on the east. The site in Pajaritob/’///
Canyon chosen for the well was suggested by the Geolpgiqal Survey
following a study of the area. (Purtymn and John, 1964.)

A descriptive log of drill cuttings from the pilot hole of Pajarito
Mesa 2 supply well is given in table 7. ZElectric logs are shown on

figures 9, 10, 11, and 12. Table 8 contzins the constructicn record of

Figure 9.--Temperature log of Pejarito Mesa well 2.
Ficure 10.--Gamme Ray-Neutron loz of Pajarito Messz well 2.
Figure 11.--Induction-electrical log of Pajerito Mesawcll 2.

Pizure 12.--Microlog (with caliper) of Pejarito Mesc well 2.

Pajarito Mesa well g table 9 contains records of pumping tests made

on the finished well.
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Teble 7 .--Descriptive log of drill cuttings from Los Alamosa

supply well, Pajarito Mesa 2, Pajarito Canyon.

Location: SWANW{Wi sec. 36, T. 19 N., R. 6 E., Los Alamos County,
New Mexico.
/
Altitude: 6,715 feet above sea level dédtum.
Total depth: 2,600 feet (pilot hole).

Date drilled: 1965.

Tools: Cable-tool to 617 feet. Mud rotary 617-2,600 feet.

Driller; Layne-Texas Co., Inc., Houston, Texas.

Thickness  Depth
Material (feet) (feet)

Alluvium:
Boulders and clay, boulders of latite as large
as 12 inches and grayish-brown clay; some
sand'and gravel---ceccccrcccecaccecrcrccccana- T 7
Sand and gravel, sand is ligﬁt-gray, fiﬁe-to-
coarse and composed of crystals and fragments
of sanidine and quartz; gravel is fine-to-
coarse and composed of latite and tuffecea--- 23 30
Bandelier Tuff, Otowi Member:
Tuff, buff, silty, consists mostly of sanidine and
quartz crystals, many fragments of rhyolite

and latite, trace of pumice near 105 feet=--- a5 125

!
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Table 7 .--Descriptive log of drill cuttings - Continued

“Thickness  Depth
Material (feet) (feet)
Bandelier Tuff, Otowi Member - Continued
Tuff, mostly crystals of sanidine and quartz with
rhyolite and latite frasments; much white and
tan pumices<e=ceemeae ceemeccceccssccccacan—ea 4o " 165
Tuff, light-gray, consists of crystals and
fragments of sanidine, quartz, and glass and
many brown and gray rhyolite frazments to
1/8 inche=-=-mesceccccccemnccrccncncaccnaanan 60 225
*, Pumice, buffe-=-ceecccccemcmccemccancconneeaaa- 10 235
Tuff, crystals and fragmente of sanidine, gquartz,
glass in sand-size grains and gravel of rhyolite,
g
latite, and basalt, much white pumice-e=v-=-= 65 300
Pumice, light-gray to tan---e-ce-cceccnccacccaa 15 315
Tuff, crystals and fragments of sanidine,
quartz, glass and dark volcanic rocks with much
white pumice (show of water at 335 feet)----- 30 345
Tuff, gray, composed of sand-.size grains of
sanidine, gquartz, and glass crystals and
many gygyels of rhyolite and lative, trace
PUMiCE=m==mccc e cmmccecmceee e L5 390
Tuff, crystals and fragments of sand-size
sanidine, quartz, and glags-e-=ecc=ccesccccas /ié Lo5
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Table 7 .-~Descriptive log of drill cuttings -« Continued

~ Thickness  Depth
Material (feet) (feet)
Bandelier Tuff, Guaje Member:
Pumice, light-tan to light-gray, lumps as large
as 1/4 incheevecmcmmmccecm e cmcc e caeacae 27 kzo
Unit 3 of basaltic rocks of Chino Mesa:
Basalt, black, dense, with some iron—staininga
trace tan clayey silt, minor olivene, pyrite,
and white crystalline material-e=-acccccaacas T2 505
Basalt, dark reddish-brown and dark-gray,
densS@e~cmmemecccne e e e r e cc e c e —————— 10 515
Basalt, dark—gray, dense with buff, clay and
silt (caliper log indicates & zone of lost
circulation 522-534 feet)eesccmcncanaa - 15 530
Basalt, dark-gray to black, vﬁggy, trace '
oliveneeremcccceccaccanrccrn e e e mrn e 15 550
Basalt, scorie, dark-gray to reddish-brown,
vuggy, trace buff clay (caliper log indicates a
zone of lost circulation 546-564 feet)emecna 20 570
Basalt, gray to greenishegray, granular to fine-
grained glassy structure, much olivene and
feldspar CcrystflS-eccecemcccccccemnaccmcccana-" 20 590
Basalt, black, brown, and red, vuggy, contains
ECOYif-mmec-meemcmmrmccececcmcnccnccam e ——— 15 605
Besalt, dark grayish-red, dense, trace olivene
and feldspar crystalSe=-ve-emeccccmccmecccnea. 12 617



Table 7 .--Descriptive log of drill cuttings - Continued .

Thickness  Depth
Material (feet) (feet)

Unit 3 - Continued
Basalt (no samples. Electric logs and driller's
logs indicate this interval to be basalt. Hole
was drilled without circulation.)e--s-cceccae 83 700
Puye Conglomerate, Fanglomerate Member:
Conglomerate (no samples. Electric logs and
driller's logs indicate this interval to be
conglomerate. Hole was drilled without

cireculation.)=--cemecmceemocmeccciemmoecenano 30 730

Conglomerate, sand is filne-to-coarse, quartz,

frosted and rounded; gravel is mostly

latite, much basgli=eee=em=-< memeeemen— - ————— L T34
Basalt, dark-gray, dense---«=ceesme—c-cc-—conoa L 738
Conglomerate, as 730 to T3k feetw-cmwmmmeucanaa 20 758
Basalt, as T34 to 738 feetmemamceccmccoccmcnnn- 12 T70

Conglomerate, greenish-gray, sand is fine-to-
coarse, subrounded-to-rounded frosted quartz
and subrounded-to-subangular basalt and latiéz;c
gravel sizes are subangular-to-subrounded‘

basalt and latite; contains crystals and

frarments of sanidine, quartz, and glass----= 230 1,000
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Table 7 .--Descriptive log of drill cuttinés -~ Continued

Thickness
Material (feet)

Depth
(feet)

/\\Thsuque Formation - Continued
et Conglomerate, sand is grayish-pink, subangular-to-
/" subrounded quartz; gravel is subrounded gquartz
and qqutzite and a few gravels of vuggy ﬁ/7

basaltemecmmm—mccmecccmemecmcemm———ee————ean -1

Basalt, black to dark-gray, coarse crystalline
th gray to green waxey clay fllling some
vugs and some vug lining of white crystals--- 52
Send and gravel, mostly send-sized grains of
Pipne~-medium subrounded quartz, some subrounded
gravels of basalt and latite, many chips of

basalt. Interval may contain thin basalt

Conglomerate, sand, well-sorted, fine-to-coarse,

and subrounded gravels of latite and

quartziteer-vecoeve- R e L 110

Basalt, brown, red, and black, weathered

eppearance, contains clay and white

crystals in VugSee=-ceemccccamccnnccmcacanceaa

60

o0

1,840

1,802

2,108

2,218

2,312



Table 7 .--Descriptive log of drill cuttings - Continued

Thickness Depth
Material (reet) (feet)
Tesugue Formation - Continued

Sand, grayish-pink, very fine-to-medium, subangular-

to-subrounded, quartz, contains tan end cream

clay and 8 few rounded basalt gravels--e--m-- 58 2,370
Sand, as 2,312 to 2,370 feet but coarser .

grained with white clay----~-scccueoan- m———ee 4o 2,410
Sand, grayishe-pink, coarse-to~very coarse, rounded-

to-subrounded, quartz, some white and

tan clay=--=meecmemecana T 50 2,k60
Clayey sand, fine-to-coarse sand with much

white and tan clay-smeeeccccmccccccncccaccncen 30 2,430
Clay, tan to white, sandy----; ---------- —em——ea 20 2,510
Clayey sand, as 2,460 to 2,490, contains much

basalt (possible basalt layer at 2,506 to

2,508 according to electric logghe---==-caeee 20 2,530
Sand, pinkish-gray to tan, fine-to-coarse,

subangular-to-subrounded quartz and white to

2,600

tan clay-e-cmecccccmccccccnanenc e m e~ - 70

Note: Sample obtained fram bottom of drill bit after removal
from hole at 2,600 feet is tan sandy clay and
subangular fragments up to 1 inch of dark-gray, hard,
structureless, very fine silty, non-calcareous shale.
Exterior of shale fragments have lining of calcareous

mterial on weathered surface.
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Table 7 .--Descriptive log of drill cuttings - Continued

Note: Samples of the drill cuttings were collected by the contractér

at 5-foot intervals from O to 617 feet and at 10-foot
intervals from 617 to 2,600 feet. These samples were then
washed by the Geological Survey end studied under the
binocular microscope. The samples were described 4ry.-
Thickness and depth intervals of drill cu;tipg samples have
been correlated with data lnterpreted from elec£ric logs

and driller's locs.
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Table 8 .--Construction record of Los Alamos supply well,
Pajarito Mesa 2, Pajarito Canyon
Total depth: 2,300 feet

Date completed: July 1965

Casing and hole record: 30-inch hole from O to 504 feet. Cased with

26-inch ID pipe, cemented in hole.

24-inch hole from 504 to 2,300 feet. Cased with l4-inch ID
blank pipe from 0 to 1,004 feet and with l4-inch ID pipe slotted
with 3/32-inch louver openings from 1,004 to 2,300 feet.

Annulus between l4-inch pipe and 24-inch hole filled from
2,300 to O feet with washed and graded gravel ranging in size
from about 1/32~inch to ¥-inch.

Gage lines: Two steel-pipe gage lines each of 2-inch diameter installed
on outside of l4-inch pipe and enter pipe at a depth of 1,000 feet.
An airline will be installed in one gage'line; the other is used
for entry of mechanical water-level measuring devices.

Well development: The well was swabbed for 102 hours and bailed for

44 hours. Further development consisted of pumping for 74 hours
at rates of 600 to 1,470 gpm.

Yield: Data obtained during the pumping phase of well development
indicated that the optimum yield of the well is about 1,200 gpm.

Specific capacity was determined to be about 24 gpm per ft of

drawdown.
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Table 9 .--Record of pumping test., Los Alamos supply well

Pajarito Mesa 2, Pajarito Canyon, July 6-7, 1965

Test made by J. B. Cooper, U.S. Geological Survey and B. G. Hammock,
Gordon Herkenhoff and Associates. Depth to water measured

with electric measuring line.

Time since ~
Time pump started Depth to water Discharge Remarks

(minutes) (feet) (gpm)

7-6-65 ’
0845 - 826.8 - Static water level
0854 - - - Pump on

1 830.8 - Depth to water:meas-

3 832.9 - urements between

6 831.1 1,162 1 and 32 minutes are

11 830.95 - erratic and probably

20 851.6 | 1,2i8 inaccurate, \Gage

line appears to be

dirty and oily.

32 870.0 - Washed out gage line.
54 870.2 - Temp. F 73°.

0945 - - 1,218 -

0956 62 870.8 1,218 -

1019 85 871.2 1,218 -

1033 99 871.1 1,218 -

1058 124 : 872.6 1,218 -

1129 155 872.6 1,209 -

1200 186 872.4 1,218 -
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Table 8 .--Records of pumping tests, Los Alamos supply well - Continued

Time since
Time pump started Depth to water Discharge Remarks

(minutes) (feet) (gpm)
7-6-65
1230 216 872.5 1,218 -
1300 246 872.5 1,218 -
1305 251 875.4 1,218 -
1330 276 876.0 1,227 ’ Temp. F 73°
1400 306 : 875.9 1,218 -
1430 336 876.1 1,218 -
1500 366 876.3 1,218 -
1600 426 876.4 1,209 -
1630 456 876.7 1,209 -
1705 491 872.4 1,200 -
1730 516 872.1 1,209 -
1745 531 872.1 1,209 Temp. F 73.5°
1800 546 872.1 1,209 -
1801 - - - Decrease discharge
1815 - - 990 -
1830 - - 1,094 -
1845 - 870.0 1,043, -
1900 - 871.0 1,043 -
1930 - 871.1 1,043 -
2000 - 871.1 1,043 -
2030 - 871.1 1,043 -
2100 - 870.8 1,022 Decrease discharge
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Table @ .--Records of pumping tests, Los Alamos supply well - Continued

Time since

Time pump started Depth to water Discharge ’ Remarks
(minutes) (feet) {gpm)

7-6-65

2104 - 864.4 838 -
2130 - 863.7 851 -
2200 - 863.4 851 Decrease discharge
2205 - 856.4 617 | -
2230 - 856.0 666 -
2300 - 856.2 650 Pump off -
2310 - - - Pump on
2317 - 881.9 1,461 -
2330 - 883.5 1,461 -
2345 - 886.5 . 1,476 -
2400 - 883.5 1,476 -
7-7-65

0015 - 882.8 1,476 Pump off
0030 - 831.05 - Recovery measurements
0045 - 831.00 - -
0100 - 830.91 - -
0115 - 830.90 - -
0147 - 830.75 - -
0246 - 830.75 - -
0341 - 830.0 - : -
0448 - 829.6 - -
0550 - 829.0 - -
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Table 9 .--Records of pumping tests, Los Alamos supply well - Continued

Time since
Time pump started Depth tc water Discharge Remarks
(minutes) (feer) (gpm)
7-7-65
0640 - 829.0 _ - -
0723 - 828.8 - -
0800 -~ 828.3%5 - End of measurements

Note: Well had been idle for 74 hours prior to start’ of test. Specific

capacity of well from above test is about 2/ gpm per ft of

drawdown. Transmissibility of aquifer calculated from draw-
\\/

down measurements is about 40,000 gpd per ft. Depth-to-water
measurements are referred to rig floor 4.0 feet above land

surface.
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-@ble-}.-m well 0-2

USGS Location No. _ 19.7.4.311 USGS Designation _G-2 (BGuaje 2)
AEC Coordinates AEC Designation
Driller_Texas Water Wells Inc. . Address Hbuston; Texas
TopographyFloor of Guaje Canyon ~ Altitude -_6,056 feet
‘Method drilled_Hydraulic Rotary  Diameter__12 inches Use_Public Supply
Drilled depth_2,006 feet Completed depth _ 1,990 feet
Date drilled__ August 1951 Chief Aquifer(s)__Tesuque Formetion
Depth to water_ 299 feet Date__Aug. 1951 Transmissibility13,000 .4/ ¢
Specific capacity_11 _ gpm/ft After__l4 years of productiom (1965) '
Log: Thickness Depth
Alluvium -=«<c-ce= cmvmcmem—ae 13- 13
Puye Conglomerate:

Fanglomerate Member -<---- 17- 30

Totavi lentll -~ecmemcoew- 45- 15
Tesuque Formation ==-eee==-- 1,931-2,006

o basalt logged

Casing Schedule:

Diameter (inches) Depth (feet) Remarks
12 0-600 v
10 600-1,990 . With 425 feet of perferations

Chemieal analysis: Constituents in parts per million

Date_May 29, 1952 , Temp._85 er, 810,_ 5%  re_93 | ca_ 13

Mg__1.L , Na +K_5% xco_;ﬁé , €O, . 80, 8.2 , c1_b.8 |
F_ 1.k . NOE 1.0 Hardness iﬁ Dxuolved solids .

Specific conductance 2§l__ aicromhos, pH

Radiochemical snalysis: Date_12-10-6% , Pu_$0-4 d/m/1, U L0.5 g/,
Gross _45 (Gamma)__11.3 d/m/1

Report source of data: Griggs, R. L., 1655 anmd 1%

Remarks: Flectric logs avallable.




Teble b.--Supply well G-1A

USGS Location No. _19.7.h.5441 USGS Designation _G~1A {Guaje 14A)

AEC Coordinates AEC Designation

Driller___B and W Dril¥ng Co. Address __Borger, Texas

Topography__Floor of Guaje Canyon Altitude __6,014 feet

Method drilled HRydraulic Rotary ~ Diameter__12 _ inches UsePublic Swpply
Drilled depth_2,071 feet Completed depth 1,519 feet

Date drilled_December 1954 Chief Aquifer(s)__ Tesuque Formation ‘
Depth to water 255 feet Date Dec. 1951l- Transmissibility_ 11,0 11,000 _gpd/ft
Specific capacity__ 11l gpm/ft After_ 1l years of production (1965)

Log: Thickness Depth

Allavium =eevcecccaaaa R ¢ R -

Panglomerate Member ----- 47- 59
Maﬂ Lentil] ~ccccccce- - 63- 122
Tesuque Formation ---------1 ,949-2,071
Basalts or Basalt Breccias from 1,505 to 1,675 feet and 1,755 to 1,789 feet.

Casing 8chedule:

Diameter (inches) Depth (feet) _ . . Remarks
12 Ip 0- 663 _
10 In 660-1,519 With 563 feet of torch cut slots.

Chemieal analysig: Constituents in parts per million .

Date Dec. 29, 1954 | 'l‘onp.:_‘_'t_'?. 810( 8o , Fe_11 ca 12 .
Mg__ -5 , Na+x_21 _, moo T, co _.so %6  a_28 ,
F__0.4% | NO,__ 0.2 | Hardness 32 | pissolved solids .

Specific conductance 167 micromhos, pH

Radiochemical analysis: Date_Mey 2k, 106b  py_ 1.5 d/m/l, 0.5 ug/1,

e e o, - - s e ety g et .

Gross _4 (Gamaa) 5 _d/a/ls
Report source of datas enal-m, R. L., 1%5 and Qriggs, R. L., 1955

Remarks: ' Electric logs available.
Tritium units <0.5, Mer. 1959.
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Table 5.--Supply well G-1

. USGS Location No. _19,7.4. 444 _ USGS Designation _6-1 (Guaje 1)

AEC Coordirates AEC Designation
Driller___ Texas Water Wells Inc. Address _Houston, Texas
Topography_Floor of Guaje Canyon Altitude 5,973 feet

Method crilled_HBydraulic rotary Diameter_12 inches UsePublic Supply
Drilled depth_2,100 feet Completed depth _2,000 feet '

Date drilled__July 1950 aief Aquifer(s)__ Tesugque Formation

Depth to water__192 _ ‘eet Date_dJuly 20, 1950 _ Transmissibility 12,000  gpd/:
Specific capacity_ '3 gpm/ft After_15 years of productiom (1965)

Log: Thickness Depth
Alluvium —--ecccccccmncnaaeaa- 12 12
Puye Conglomerate:
Fanglomersete Member ------- 13- 25
Totavl Lentil «v-ceccaccaw- 50- 75
Tesuque Formation ~-=--ccwe-e- 2,075-2,100

Basalts logged between 1,540 and 1,838 feet.

Casing Schedule:

Diameter (inches) Depth (feet) . Remarks
12 o- koo

.10 kgo-2 ,000 With 490 feet of perforations

Chemiecal analvsis: Constituents in parts per million

Date fpril h: 1951" » Temp. 78 °F, 8102 66 , Fe -01 , Ca 15 .
Mg___1.1 , Na +X__25 , Heo__ 97 , €O, , 80, b9 o1 3.5

F_ .3 . NO_1.0 , Hardness__ 37 ., Digssolved solids ,
S )
Specific conductance 162 __ wmicromhos, pH

Radiochemical analysis: Date_Dec. 10, 1964  py<O.%  a/m/1, u_2.6  ug/1,
Gross 4 (Gamma)__ 8.7 d/m/1

Report source of data: Q@priggs, R. L., 1965 and 1964

Remarks: Electric logs avallable.



Table 6.--Supply well G-5

USGS Location No. _19.7.5.112 - USGS Designation _ G-5 (Guaje 5)

AEC Coordinétes AEC Designation _
Driller:Texas Water Wells Igg, Address W
Topography_¥Floor of Gualje Canyon : ~ Altitude 6,306 feet

Method dri lledmy_i_m__ Diameter_]2 inches UsePuhlic Soply
Drilled depth_1,997 ' feet Completed depth _1,840 feet
Date drilled_ May 1951 Chief Aquifer(s)_Tesugue Formation
Depth to water_Ull feet Date May 1951 Transmissibility]2,000  gpd/f
Specific capacity 8.0 gom/ft After L4 years of production (1965)

Log:s " Thickness Depth
Alluvium ~~~ecceccncccccaa -— 8- 8

Puye Conglomerntes
te Member ----- 119- 127

Fanglomera
Totavi Lentil (not presemt) .

Tesuque Yormation --=--cea- 1,870-1,997

Basalts or besalt dreccias in the intervals: 586-613; 906-1,135; 1,211-1,238,
1,251-1,268; and 1,291-1,318 feet. _

Casing Schedule: v :
Diameter (inches) Dapth (feet) ‘ Remarks

12 o~ 739
10 739-1,840 KOO feet of slots in the casing.

»

Chemiecal analysis: Constituents in parts per million

Date_April 1, 1952 .. Temp. 78 __°F, 810__ L6 , Fe_O1 » Ca_19_ .
Mg_h Xk , Na + K -312 .xcos--g_s ,003‘ " ,§04 h b » Cl h.s .
F e3 ’ N()a 1.5 , Bardness___66 , Dissolved solids ,
Specific conductance_ 176 micromhos, pH '

Radiochemical analysis: Date Dec. 10, 1964 , Pu_<OQ.k d/m/1, U_<0.5 pg/l,
Gross _£ (Gamma) 19.9d/a/1
Report source of data: Griggs, R. L., 1955 and 1964

Remarks: RElectric logs available. '
Tritium units <0.5, lur 1959
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Table 7.--Supply well c-4

USGS Location No, _ 19.7.5.231____ USGS Designation _(3-4 ‘Qnaje L)

AEC Coordinates AEC Designation
Driller Texas Water Wells Inc.  Address _Houstan, Texas
Topography_Floar aof Guaje Canyon Altitude £,009  feet

Method drilled_Hydraullc rotary  Diameter_ 12 inches Use Public Supply
Drilled depth_ 2,002 feet Completed depth _1,930 feet

Date drilled May 1951 _ _  Chief Aquifer(s) Tesugue Formation

Depth to water 347 feet Date_ May 1051 _ Transmisstbility.17,500  gpd/f

Specific capacity___ 2 gon/ft After_ 14 years of productiom (1965)
Log: , Thickness Depth
Alluviulm ece--cccmcncccvaaa 15- 15
Puye Conglomerate:
- Fanglomerate Member ----- 45~ 60
Totavi Lentil ~--emeeee-- 60~ 120
Tesugque Formation ~----w-- - 1,882-2,002

Basalts or basalt breccias in the intervals: 499-526; 855-929; 956-976; and
1,103-1,141 feet.

Casing Schedule:

Diameter (inches) Depth (feet) Remarks
12 O- T20
10 720-1,930

Chemical analysis: Constituents in parts per million

Date__June 7, 1951 , Temp._T9 °F, 810, 50 , Fe_.02 , Ca__16 ,
Mg_2.6 , Na+XK 13‘ » ACO, 9,6 _, co , SO, _11- 9 _, Cl k.5 ,
F_.3 R nos_l.g___. Hardness__ 50  , Dissolved solids ,
Specific conductanco__j,ﬂ_ atcromhos, pH .

Radiochemical analxsiv- Date__ Dec. 10, 1 , Pu<0.% d/m/1, UK0.5 ng/1,
Gross ._ﬂ (Gamma)__ < 0.1 d/m/}

Report source of data: Griggs, R. L., 1955, ani 196%

Remarks: PBectric logs, avellable.
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Table 8.--Supply well G-6

USGS Location No. __19.7./.241 __ UsGS Designation _ 3. 6 (Buaje 6)

AEC Coordina'tes ‘ o AEC Designation ' e
Driller_Rurgett Drilling Co. __ Address Carlsbad, Bew Mexico
Topography Floor of Rendlja Canyon : Altitude _ 6,422 feat

Method drilled_Cable tool and Hydraullemeter__ 12 inches Use__Public Supply
Drilled depth_ 2,005 feet Conpiegd depth __1,530feet

Date drilled_ Merch 1064 Chief Aquifer(s) Tesuque Formation
Depth to water_572 __feet Mto_;&rc—g_l.ﬂ_,__o?rans'missibu1ty.__6_,j_0_0'__gpd/f
Specific capacity 4.2 gpm/ft After_ 171 hours/pumping (Oct. 1964) ‘
Log: Thickness Depth '
Alluvium «-~-vecnccocennnan w== 40=
Puye Conglomerate '
Fanglomerate Member -~-w---- 90- 130 ‘ ' _,
Botavi lemtil 70- 200 e

Tesuque Formation ------~-----31,805+2,005 "~
Baouit or besslt breccles n the imtervals: 1,070-1,170p 1,180-1,220; 1,270-1,k25
1 Ms 1)""703 1}605'1 %5, :720-1,750, 1 815-1,&5, ,%5-1’915, and 1’955- ’970

feet. - J

Casing Schedule:

Diameter (inches) Depth (feet) Remarks
12 0-1,530 3/32-inch louver perforations from

T00-1,530 feet.

Chemieal analysis: Constituents in parts per million
Date_ June 8, 1965 , Temp. 83 °r, 810'(?50 , Fe__00 | ca 13 '

wg_1.7 , Na +x_21.2 , HCO,_ 89 ,co,__ 0O, so 4.9  c1_3.3
F .3 . NO_ 1.8 , Hardness__UO , Dissolved solids

Specific conductance_ 160 __ micromhos, pH__ _T-T

Radioc}hgni»cal analysis: Date_Dec. 10, 196h Pu €0.%  d/mN, u__ 1.2 pgrl,

Gross £ (Gamaa) ¢1.0  d/m/1
Report source of data: COOpeI', J. B., Ru'tm’ V. Do’ am John’ B. c-, 1%5.

Remarks: Electric logs avallsble.
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Table 9.--3upply well 1-1

USGS {ocation No. _19.7.13.11% ____ USGS Designation L-1 (los Alamos 1)

AEC Coordinates __ =~ AIC Lesignation
Driller ———. Aliress o
Topography_Floor of Los Alamos Camyon Altitude 5,624 ieet

Method drilled_Bydraulic rotary Diameter_ 12 inches Useégservgti_on e
Drilled depth_ 1,001 feet Compieted depth _870  feet

Date drilled_ November 194  Chief Aquifer(s)__ Tesuque Formation

Depth to water_Elowing feet Date_December 1946 Transmias,ib‘nity._____.____gpd,'f:

-

{ Ceeee
Specific capacity gpm/ft After

Log: . | Thickness Dépth
Alluvium ~-=ce-cececmcc e e 76- 76
Tesuque Formation ---=---w---- 925-1,001

Casing Schedule:
Diameter (inches) Depth (feet) Remarks

12 0-870 12-inch slotted casing and screens
alternating with 10-inch slotted
casing and screen. 60 feet to 870 .
feet. . :

Chemical analysis: Constituents in parts per million

Date__ _May 14, 1952 , Temp._§3 °F, SIO‘ 29 , re__,0% , Ca_7.4 .

Mg_ 1.0  Na +x 80 , HCO, iT7 . €O, . 50 _20 , €118 .
F_1l.3 ., NO3 1.8 , Hardness__22 , Dissolved solids

Radiochemical analysis: Date Oct. 9, 1957 _, Pu__ 0O d/m/1, U_22 _ ng/i,
Gross £ (Gamma)__ 12 _ d/m/1

Report source of data: Griggs, R. L., 1955. and 1964

Remarks: ‘Unused water-supply well equipped with water-level recorder.

Specific conductance 282 __ sicromhos, pH
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Teble 10.--Zupply well ~L-1B

USGS focation No. _ _19 7.13.114%b SGS Designation I=J'B—(Ins-na-mm-13)‘

AEC Coords rates

S, ATC lesignatinn .

Gritter_H. P. Doty Drilling Co. _ A:.iress _Alhuquerque, New Mexico . _ _ __
Topograpiv_Floor of Los Alamos Canyon Altitude _§ 622 ieat
Method :riiled_Hydraulic rotary = otameter 1p _inches Use Public supply _ __
Drillec +ept’. 2,256 feet Compiete:l ﬁepin 1,750 feet

Date drilled_March 1960 2%  Chief Aquifer(s)  Tesuge Formation _ . _..
Depth to water_f__l_p_gigg_jee/t Date__&r_c_h_m__ . Tran'smissﬁbility_;‘?,OOO - _8pi

Specific capacity__:3 gpm/ft After_5. years of production (1965) . _
Log: Thickness Depth '

AlIuviuh =-c-ccmmcmcccaaea 78-

Tesugue Formation -----==a= 2,178-2,256

Casing Schedule:

Diameter (inches) Depth (feet) ‘ Remz;rks
12 . 0- 650
10 650-1,750 591 feet of perforation between 326

and 1,750 feet.

Chemieal analysis: Constituents in parts per million

Date March 18, 1965 Temp._m__‘F. SiO2 To) ,. Fe__.03 . Ca '8.0 .

Mg__ .7 . Na +K_171.3 . HCO, 387 . €O,_ 0 . SO__ ko , Cl__ 16 .
r_2.3 NO, 1.8 _, Hardness__ 23 , Dissolved solids .
Specific conductance_ T17__ micromhos, pH_ 7,8

BagixhengeLe.néliﬁ_g= Date_ Feb. 5, 1965  Pu_<O.k _d/n/Y, U__2,7 nsg °,
Gross j (Gamma)_ 3.8 d/m/ ) ‘ :

Report source of data: Cushman, R. L., 1963

Remarks: Electric logs available.




T2ble 1l.--3upply well 1-3

USG3 iLocaticn No, __19_‘7‘1‘"‘221__ __ .. LeGs Desigr’.a.tio:. _L-3 (Los Alamos 3)

AEC Tooriirates . __ AEC vesignatinc
Crille-Layne-Western Inc. __ . ___ . Acurcss _Kansas City, Mo.. . ____
Topegraphy_Floor of los Alamos Canyon —— Altitude —__feet
Metzod drilied Hydraulic rotary = aneter__ ]2 _iackes Use_Public supply
Driiled dapth__910 feet Compicten leptn _ 870 “ret -

Date drilled May 1947 Chief Aquifer(s)_ Tesuque Formation .. _

Depth to waterFlowing feet Date_May 1047 Trar.smissi.bility. o gpd/:
Specific :apacity_2.6 _gpm/ft  After_ wngmdum_gp_(1965) B

Log: Thickness Depth
Alluvium ---ecmecmcccaccaaaa S5l- 51
Tesuque Formation -----cee-- 859-.910-

Casing Schedule:
Diameter (inches) Depth (feet) Remarks

12 0-870 12-inch and 10-inch _. . - screens
and casing alternate throughout depth
of well. 140 feet of 10-inch screen
and 620 feet of slotted 12-inch
casing.

Chemiecal analvsis: Constituents in parts per million

Date May 1"'1 1952 |, Temp. §8 °F, SiO‘ 32 , Fe_.01 ., Ca_16
Mg__.5 , Na~+~XK_3 _, HCO,_117 . CO, - 80,75 .C_LkoO._
F -5 , NO 1.3 Hardness_ b2 . Dissolved solids .

3
Specific conductance__ 200  micromhos, pH

e o e ettt e

Radiochemical analysis: Date Feb. 9, 1965 _, Pu<Q.k _J4/m/1. U_<0.5 pui ..
Gross j (Gamma)__a-h d/m/ 1
#eport source of data: Griggs, R. L., 1955 and 1964

Remarks:
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" Tabie E.--Supply well L-2.

USGS l.ocation No. 19.7.1%.222 __ USGS Designation _L-2 (Los Alamos 2) -
AEC Coordirates _ _ .. __ ._ AEC Designation

Criiler Layne-Western Inc. ___ Address ___Kausas City, Mo.

Topography _Floor of Los Alamos Canyon Altitude 5,651  feet

Method drilled _Hydraulic rotary Diameter___ 12 inches Use_Public supply
Drilled depth_882 feet Completed depth .&ZQ feet

Date drilled Decewber 1946 Chief Aquifer(s)___ Tesugue Formation
Depth to water Flowing feet Date__@_c_._l%_____ Transmissibility. 4,100 gpd/1:
Specific capacity__ 1.6 gpm/ft After_19 yegrs of production (1965)

Llog: Thickness Depth '

Alluvium ~------w--mcmwe——- 60- 60

Tesuque Formetiop -~-~------ 822-882

Casing Schedule:

Diameter (inches) Depth (feet) Remarks
12 0-870 12-inch casing and 10-inch screen
' alternate to depth of well. 195 feet
of 10-inch ... .. screen and 565
feet of 12-inch ... -  slotted casi

Chemiecal analysis: Constituents in parts per million

Date_ May 14, 1952 , Temp._65 °F, 810, 30 , Fe_.0L _, Ca_ 58
Mg ; 1.0 , Na+x8s | HCO, 185 ., co, .. SO, 18 ,C1__18
F_2.0 . NO3 1.3 , Hardness__ 18 , Dissolved solids .

Specific conductance §Z8 __ wicromhos, pH

Radiochemical analysis: Date_Feb. 5, 1965 , Pu_<0.4 d/m/1, ULQ,5 ug/?,

Gross £ (Gamma)__ 3.5 d/m/}
Report source of data: Griggs, R. L., 1955.and 1964

Remarks:




, © Tible 13.--Cupply well L-6
USGS Location No. _19.7.1%.312 ____ USGS Jesignation 1.6 (Ios Alamos A)

AEC Coordirates

ADC lesignating

Crilier Jayne-Western Inc. ._..___ .. ~+ccress _Kansas City, Mo. —
Topography Floor of Los_Alamos Canvon . Altitude .__ 5,770 ieet
Method c¢rilled_Hydraulic rotary Diarmeter__ 12 __ inches UsePublic supply = _

Drilled depth__ 2,030 fecet Compieted deptz 1,790 _fret

Date drilled_December 1948 == Chief Aquifer(s)__ Tesuque Formation
Depth to water__ 5 __ feet Date_Dec, 1948 Transmissi.bility. ___gpd/f
Sﬁecif!c capacity 14 gpm/ £t Afte'lz'zggzg_gg;gggggggigg_(LQGS) ]
Log:

Thickness Depth
Alluvium ------mo-comccaaaa 36- 36
Tesuque Formation ~---==-w-- 1,994-2,030

Casing Schedule:

Diameter (inches) Depth (feet) ‘ Remarks
12 o- 597 Perforated 420 to 597 feet.
10 420-1,790 With 400 feet of 10-inch screen.

Chemieal]l analyvsis: Constituents in parts per million

'Datq__jgngh, 1952 , Temp.58 _°F, Siosz , Fe_.02 |, ca_2.9 ,
Mg_ .4 , Na + X_63 , HCO, 158 . €O, . so4__6_.9___. ci_Lk.0 .
F_1.3 N03 1.h . Hardness_' 8 , Dissolved soiids

Sprecific conductance_273 __ micromhos, pH__ o

Radiochemical analysis: Date_¥Feb. 5, 1965 , pu_<O.b _¢/m, v_T.3 g/,
Gross _# (Gamma)_<1.0 d/m/1
Report source of data: Griggs, R. L., 1955 and 1064

Remarks: Electric logs available.
' Tritium units <0.5, Mar. 1959.

b5



Table 1b.--Supply well I-5

USGS : »catiue N 19.7.15.434  USGS sesigration _IL-_E‘IDSAl.a_mOS 5) i

AFC Toor-i-atey . ) AL es:ynac -

Criiler Layne-Western Ime. =~ ___  A. --es _Kansas Clty, Mo. _ .

Topogrant . Floor of Los Alamos Canyon —_
Me: 5z o-:i° -i_Bydraulic rotary _ Diameter___12 inches Us< Public .supply

Driiled dspt.. 2,028 font Complvies septn 1,750  fret
Date drilled_Sept. 1948 __ _ Chief Aquifer(s)_ __Tesuque Formation _

Aitit.de ____518__1‘_0__"_‘ LzRt

Depth to water_ Tl _ feet Date_Sept. 1848 Transmisss sility Zrd e
Specitic a:apacity__lt_____g;)m,-"ft After ]:3 yeara af mmlgn_a_g_ﬁl) o
Log: Thickness bepth .

Alluviul -~---mmcmcccmmccecmeee 42- 42

Tesugye Formation ----=c-ve--- 1,982-2,02

Casing Schedule:

Diameter (inches) Depth (feet) Remarks
12 . 0- 630 With 50 feet of 12-inch screen.
10 630-1,750 With 350 feet of 10-inch screen.

Chemiecal analysis: Constituents ir purts per million

Date May 12‘:' 1952, Temp. 62 °F, SiIO(,_ 36 ,. Fe 01 ., Ca 10 ,

Mg__.5 _, Na+X_54 ., HCOS.__'LIIO._- co, e so_’__ﬁ‘g_. c:x.0 .
F__ .1 . NO_ 1.5 , Hardness__ 27 . Dissolved golids .

Specific corductance__ 254 _ micromhos, pH__ o

Radiochemical analysis: DateOct. 13, 1964 . Pu<O.b . da/=11, u_O. g
Gross _£ (Gamma)_3.0 _ d/m/1
Report source of data: Griggs, R. L., 1965. and 196k

“emarks: Electric logs available.




PM-1

G.L. Elevation - 6520 ft;

TD - 2501ft.; 4019 ft Elev

drilled (1965); depth to water ft 722; 5798 ft elev.

Log

Otowi Member,
Bandelier Tuff

Guaje Member,
Bandelier Tuff

San Byt ! 1

eptelastic zone

basalt Py
P IR R

[ Eove’

Puye Fm '
(includes old Al)

Totavi Lentil

Santa Fe Gp
Chanita Fm?

Depth

0-120

120-159
159-165
165-507

507-775

775-795

795-2501

source: descriptive log of well cuttings

Top

Thickness Elevation
120
39 6310~ ¢7°°
6 6361
342 6355

{o71
268 6013
20 5745
1706 5725



- Tavie 15.--3upply weil PM=1

USGS Location No. __19,7.20.341 ____ USGS Designatior PM-1 (Pajarito Mesa 1)

AEC Coordirnates ____ ——eoe__ AEC Vesignation
Driller__layne-Texas Co. Xnc. . Adiress _Houston, Texas
Topography_Floor of Sandia Canyon  Altitude 6,520 feet

Method drilled_Hydraulic rotary Diameter_ 12 _ inches UsePublic supply
Drilled depth_2,501 feet Complieted depth 2,499 feetme Conglomerate (fan- :

Date drilled_February 1965 Chief Aquifer(s)glomerate member and Totovi lenti:
= and Tesuque Formation

Depth to water__722.10 feet Date_ Mar. 8, 1965  Transmissibility. 55 z000__5;“1/;
Specific capacity_15.7 _gpm/ft After_2 monty;g oduction (July 196)

Log: :
Bafﬂelier Taff Thickness Depth
_Otowi Member ------------ 120- 120
Gua,je Member -===-==-===- 45- 165
Pasaltic Rocks of Chino Mesa '
Unit 3 ccmmmccnccccnacaa 342- 507
014 Alluvium ~--cce~ccce-- 43. 550-

Puye Conglomerate:

Fanglomerate Member ---- 225~ T75 - "j ¥
Totavi Lentil —--=c-e-e- 20- 1% 7%
Tesuque Formation -------- 1,706-2,501
Casing Schedule:
Diameter (inches) Depth (feeot) Remarks
24 o~ 474
12 0-2,499. Plank from 0-945 feet; slotted with
’ 3/32-inch Touver openings 9&5-2 haog
feet.
Chemieal analysin.lIConstituen'ts in parts per million
Date_July 15, 1965 , Temp.____°F, §i0,_ , Fe , Ca_1T7 |
Mg_8.6 , Na +x_18 _, wco 115 ,co3 7 __. so, . c185 |
F__.16 . NOJ R o Hardneas 12 Dissolved solids 123 R

Specific conductanco_132 __ micromhos, pH_T.5

Radiochemical analysis: Date_July 15, 1965 , Pu £ 0.b4 4/m/1, <0 5 ug/t,

Gross j (Gama) 2.4  a/mn
chort source of data. cooper’ Je. Bo’ mymn’ W. D- and John, B. c., 1%5.
Remarks: Electric logs avallable.

1/ Analyses by the Los Alamos Sciemtific -~
~  Laboratory .

k7




© Toble 16.--Supply well L-b '

USGS Location No, __ 19.7.22.114 USGS Designation L-4 (Jos Alamos 4)

AEC Designatiorn -

AEC Coor-irates

Triller layne-Western Co. . - Address __gn;g_l;as City, Mo.
Topography_Floor of Los Alamos Canyon S Altitude 5,975 feet
Method drilled_Hydraulic rotary Diareter__ 12 _ inches Use Public supply
Drilled depth_2,019 feet Completed deptn 1,965 feet
Date drilled_July 1948 Chief Aquiferis) - Tesuque Formation

57ﬂ, -/Dep__t.h to water 180 _feet Date_July 1948 _ Transmissibility. —_ _gpd/t
Specific capacity_8.5 gpm/ft After_18 years of production (1965) .

Log: Thickness Depth

ALIUVAR - cm e m o e m e e 27. 27

Puye Conglomerate: . -
Panglomerate Member ----- g - 1z 777
Totavi Lemtil --memmmmme= 50~ 165 SF4L

Tesuque Formation --------- 1,856- , . 2,019 £/

Casing Schedule:

Liameter (inches) Depth (feet) Remarks
12 - 0- T54 .
10 ' T54-1,965 - With 400 feet of 10-inch
screen.

Cremieal analvsis: Constituents in parts per million

Date__ Bay 1h, 1952 , Temp. >F, 810‘ 36 , Fe 01 , Ca__9.2 ,
Mg_ .3 ., Na+K_27 ,HCO, a1 ., CO, -—» 80,35 . Cl 25 .
F 3 . N()3 8 , Hardness 2 ., Dissolved solids ,
Specific conductance 151 micromhos, pH ]

Radiochemical analysis: Date____ Feb. 5, 1965 Pu_ <0.} d/m/1, U_<0.5 mg‘!,

Gross _f (Gamma)__ 2.4 d/m/2 _

Peport source of data: Gria;s, R. L., 1955 and 1964

nemarks: Eleetric logs available. B
Tritium Units <0.5, Mar. 1959
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Table 4 .--Descriptive log of drill cuttings from Los Alamos

supply well, Pajarito Mesa 1, Sandia Can,on.

Location: NWiSEiSWl sec. 20, T. 19 N., R. 7 B., Sante Fe County, New
Mexico.

Alt.tude: 6,520 feet sbove sea level datum.

Total depth: 2,501 feet. (pilot hole).

Date drilled: 1964.

»

Touls: Ceble-tool to 825 feet. Mud rotary 825-2,501 feet.

Driller: La.ne-Texas Co., Inc., Houston, Texas.

Thickness Depth
Material (feet) (feet)

Bandelier Tuff, QOuowl Meéber:
Pumice, pinkish-gray, rhyolitic(?), porph&ritic,
rounded lumps as much as li-inckes in diemeter)
that contain phenocrysts of subhedral crystels

of sanidine, vesicles are elongate and

Tuff, moderate yéllowish-brown, pumiceous,
texture ranges from ash through euhedrsl
sanidine and small (1/32 to 1/5-inch) rounded
grains of reddish and dark-brown vcoclcanic rock

that are probably rhyolite to latite eeccee--a 10 15

37
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--Descriptive log of drill cutiings - Continued

Thickness  Depth
Material ' (feet) (feet)

y Otowi Member - Continued

sz=yellowish-brown, pumiceous, texture
from ash and euhedral crystals to rounded

contains about 60 percent sanidine and
and about 40 percent grains of grey, red,

k-brown igneous rock. At intervals
2 igneous rock (rhyolite to latite) as

%-inch in diameter, and obsidian is

———————— cmeemmeme——————— S 105 120
» Guaje Member:

ump, pale~yellowish-brown to grayish-

lumps are subrounded to subangular
much as l3-inches in diameter,

s are elongate and show parallel flow

;, contains sanidine, quartz, and
of igneous rock e==cee- PR LT TP ————— 30 150
ump, very lighve-gray to gray, lumps to
es in diemeter, sanidine and quarto----- 3 159
gravel, grayish-red, consists of siit
el es much as i-inch in diameter, some
perticles are rounded. Grains of saniiine,

and black igneous rock e==cemceccaceaa- o 165
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Teble 4 .--Descriptive log of drill cuttings « Continued

Thickness  Depth
Material ' (feet) (feet)

Bandelier Tuff, Otowl Member - Continued
Tuff, pale-yellowish-brown, pumiceous, texture
ranges from ash and euhedral crystals to rounded
grains, contains about 60 percent sanidine and
gquartz and sbout 40 percent grains of gray, red,
and dark-brown igneous rock. At intervals
purplish igneous rock (rhyolite to latite) as
mich as #-inch in diameter, and obsidian is
present seccecceccas L e L P 105 120
Bandelier Tuff, Guaje Member:
Pumice, lﬁmp, pale-yéllowish-brown to grayish-
orange, lumps are subrounded to subangular
and as much as ld-inches in diameter,
vesicles are elongate and show parallel flow
texture, contains sanidine, quartz, and
grains of igneous rock =esw-eececcccccccccanc-- 30 150
Pumice, lump, very light-gray to gray, lumps to
l%-inches in diameter, sanidine and quartz---- 3 159
Sand and grevel, graylish~red, consists of silt
to gravel as much as i-inch in diameter, some
larger perticles are rounded. Grains of saniiine,

quartz, and black 1gneocus rock e==eececccececaa o 165

38



Tabled .--Descriptive log of drill cuttings - Coentinued

Thicsness Depth
Material { Peet) feet)

Basaltic Rocks of Chino Mesa, Unit 3:
Basalt, dark-gray to greyish-bplack, porhyritvic,
phenocrysts are small olivene crystals.
Probably solid unbrecciated zone as drilling
is very daifficult and hard «-e--ceccoceccwcas ---- 3l 199
Basalt, similar to avove, contains scoriwu.
Prooably & brecciated interfiow zone as
drilling is easier and arilling mud wes
Lost from 199 to 2lu feet and from 220 to
230 feet ===w==ee- T it B L 37 236

Basalt, dense, similar to interval from 105 to

199 feet. Lost mud at 254 feet -w-ven---- cee== 18 254
No semples, lost mud and samples into formation - 11 265
Baszlt, grayish-black, porphyritic, fractureda =--- 10 275
Basalt, scoria (cinders) ~ecee-ocev-- I 5 280

Basalt, grayish-black, dense (Hole started

crooked at 284 feet with harder drilling,

cavity from 303 to 304 feeu) ---------------;-- 30 310
Basalt, graylsh-blcx, fractured, contaias scme

rediishebrown mudstons (lost dérilling mud from

310 to 314 feet) weeceecccmcmmacacncnas S ¢ 340

No sample =====e=-ew R L CE L P L - 5 3L5

39



.

Teble 4 .-<Descriptive log of cdrill cuttings = Continued

40

Thickness Depth
Meterianl (rect) (feet)
Basaltic Rocks of Chino Mesa - Continued

Basalt, grayish~black, fractured, contains

some muistone and scoris cee-- LT T T PP 25 370
Baselt, graylch-black, dense e-emweccmcamcaocea - 78 hLS
Basalt, greyish-black, breccieted, dense to

sligntly vesicular (contzins water) =e=-e-- - 2 450
Basalt, grayisheblack, brecciated, vesicular

to scoriaceous, contains same mudstonge e----- - 40 L9
Baselt andé sand, beszlt, grayisheblack,

brecciated; send, fine-to«warse, quartsz,

cleer to iron-stained, same tan clay e=e----= - 17 507

01d Alluvium:

Sand ana graveli, quartz and vlack letitic material,

gravele-sized lumps of grayish-brown siltstouc,

heavy iron-staining =~-=-=--- ceemdmmnnee——— ———— 13 520
Sand and gravel, ilght-gray, QUartZ -eses--ea--- p) 525
Sand, quartz, frosted-to~clear, subangular-tc-

engular, well=-sorted; 30 percent latitic sand - 5 530
Sand and gravel, guartz, latite, and basalt,

subengular-to-angular, pieces to $-inch,

fine~to-coarse sand -e-=-ecec-ccnccccccnccea- - 5 535
Siltstone, grayish-orange-pink, soft, contains

mica and biotite =e-seeeeaaaao e — 5 540

Lol



Table 4 .--Descriptive log of drill cuttings - Continued

Thickness Depth
Material (feet) (feet)
0ld Alluvium - Continued
NO sample ==ececcececceccecccccncenccccccnacane - 5 545
Clay, light~brownish-gray, plastic =eee~--a S 5 550
Puye Conglomerate, Fanglomerate Member:

Conglomerate, greenish-gray, silty, subangular

fragments of latitic rocks, trace baesalt ewee«- 55 605
Conglomerate, similar to interval from 550 to

605 feet, with angular-to-subround fine

quartz gravel seccccceccmccccmce- L L il 5 010
Conglomerate, fine~to~coarse quartz sand and

sanidine, ranges to fine gravel, mostly clear,

anguler, 10-20 percent latite ---eecccccacan-.. 20 30
Conglamerate, as above, 40 percent latite =-e-eo- 50 80
Conglomerate, as above, 75 percent latite «weec-- 20 700
Conglomerate, as above, 10«20 percent latite ~=-- 25 725
Conglomerate, subrounded pieces of latitic rock

end a few pieces of milky quartz =-e-ccecucccaa- 15 T40
Conglamerate, fine gravel-sized pleces of latite

and frosted, iron-stained quartz sand, some

biotite end saniding e~e-evecccaccman- ----; ..... 5 T45
Conglomerate, very fine-to-medium latite gravel,

minor quartz and bictite ee-vececcmeccceccacan.. 10 755
Conglomerate, latite pebbles and fragments, much

light-colored velcanic materiel, minor quert:z,

sanidine, and biotite. Many crystals of

pyroxene ==-=-- I 15 770



Table 4 .--Descriptive log of drill cuttings - Continued

Trnickness  Depth
terial {feet) (feet)
Puye Conglomerate, Fanglomerate Member - Continued
Conglomerate, gray-to-pink, latite pebbles and
fragments, quartz phenocrysts, minor biotite
and PYyroxene e=ees-ee-cecocc-e= cmcammacmcemcan 5 775
Riye Conglomerate, Totavi Lentil:
Send and gravel, quartz and qquggige pebbles
and fragments to 2-inch ee-e--- P —— 10 785
Sand and gravel, as above, fregments to l-inch - 5 730
Sand, fine-to-coarse quartz, with quartzite
gravel and fragments to f-inch «=--ee-ccec-e- - 5 795
Tesuque Formation:
Tuff, light-gray to tan witn white blotches,
aevitrified, waxey, conteins angular lapilli of
latite and crystals of pyroxene (rounded pieces
several inches in diameter cave into hole) --- 41 830
Basalt, derk gray, granular, conteins much
feldspar end analcite(?), some megnetite =---= 56 8glL
Basalt, as above, with olivene =--e-ccecewcc-- ——- 72 966
Siltstone, brick red-to-pink, clay, some fide
quartz sand =----ee-ceeccemcccececoccea- B —— 18 984
Siltstons, tan end much fine sand ====--c-w-o- .- 70 1,054
Basalt, dark-gray to black, denss, some feldspar
and clivane =---cc-eeceaca- R i Lo 1,094

42



Table 4 .~--Descriptive log of drill cuttings - Continued

~ Thickness Depth
Material (feet) (feet)
Tesuque Formation - Continued
Sand, fine-to~coarse, quartz, subrounded, clear=-
to-frosted, iron-steining. Some tan siltstone - 32 . 1,126
5ilt, tan-to-cream, fine sandy -=-e-ecceccccaccca- 25 1,150 -
Sand, fine, quartz, subangular --~-------; ----- »- 1o 1,166
. Basaelt and latite, dark-gray basalt, pink-to=-
brown latite with phenocrysts of feldspar =---- 14 1,180
Sand, fine-to-coarse, quarts, subrounied=-to=
subangular, frosted, mostly brown=to-white.
Same rounded fragments of volcanic rocks «e--=- 21 1,201
Sand, flne-to-coarse, gquartz, well-sorted,
subrounded, clear-to-frosted, some iron-
staining, & rew grains of latite =«cewccccacoao x 1,231
Silty sana, very fine, quartz, subengular, iron-
stained, some fine latite gravel ~=-=eeccc-a-ae 60 1,291
Sand, fine-to-coarse, quartz, subrounded, clear-
to-1lron-stained, latite gravels, some reddish-
black basalt and tan micaceous silty clay =e=--- 41 1,332
Sand, very fine-to-medium, trace coarse, Quartz,
subangular-to-subround, mostly gray, some clear-
to~iron-stained, some latlite gravel and tan and
vhite §11t ==-ccs—cecocacncoccanac oo cccacacanao 116 1,448
Siltstone, gray, very fine-to-medium, trace
quartz and latite sand «ee-ceccmcccaccncanccana 26 1,474
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Teble 4 .~-Descriptive log of drill cuttings - Continued

Thickness  Depth
Moterizl (reet (feet)
Tesuque Formation -~ Continued

Sand, very fine-to-medium, trace coarse,

greyish~-brown, subroundeld, wesll-sorted,

quartz. Some dark greinsg em=eeemeccccccccceas 25 1,500
Siltstone, light-gray to cream, very fine sarnd < 6 1,506
Basalt, dark-gray to tlaci, trace latite ~-c-a- 4 1,510
Siltstone, light-gray to cream, some sand, and

routnded letite pebbles =-~---cecemcmmcmmnaa 22 1,532
Send, fine-toe-medium, brown, guarti, and

siltstone, light-zgray to Crecm =-e-emececa-a- 1L 1,546
Baselt, darx-cray to black ~--=---=-- ————————— 2 1,548
Sunu, very fine-to-medium, quartz, subrounded,

clesr-to-frosted, trace cream silt =------ ——— 20 1,568
Siltstone, light-gray 10 cream eemee-ceccmcacoe. o 1,574
Silty sand, very fine-to-medium, subrounded,

clear-to=-frosted, much grayl:h-gray to crean

S1lt memcccccmccnmcdccrrn e e e cemme— 122 1,696
Sand, very fine-to-medium, quartz, subangular,

clear with much iron-staining, a few dark

grains, trace cream 8ilt eee-ecoscmcdeccceone 20 1,716
S5ilty sand, very fine-to-medium, quertz,

subangular-to-~round, some iron=-staining,

much gray, cream, and tan Silt w--me-ececcean hi 1,760
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Table 4 .--Descriptive log of drill cuttings - Continued

Thickness  Depth
Materisl (feet) (feat)

Tesuque Formation - Continued
Sand, fine-to-coarse, quartz, subangular=-to-
round, mostly clear-to-frosted, much iron-
staining, trace white clay and rounded
latite graing -ecececccecccccomcacecncnaa- -t . 38 1,798'
Siltstone, white-to-gray, very fine ===ee--c---- 8 1,806
Siltstone, very fine-to-medium, subangular-to-
round, brownish-gray, trace white silt and
' rounded latite grains =e-ee--sccececccacamaa. 68 1,87«

Silty sand, as above with larger percentage of

Silt weweocecrccmman e nccice e 5e 1,926
Silty sand, very fine-to-medium, trace éoarse,

subrounded, brownishe-gray with some iron-

staining, much tan clayey silt, trace white

S1lt mewmcemccccccncceccccir e e ~——- 35 i,961
Silty sand, as above wilth less clayey silt -e«--- 20 1,981
Silty sand, &s above with no clayey Silt -e=ca-- 80 2,061
Silt, light-grsy, very fine, sandy =w=-----swe-c- 10 2,071
Silty sand, very fine quartz sand and lighf-

gray to cream silf meeecccwcccccaccccencccanaaa 20 2,001

Silty sand, very fine-to-fine, greylish-brown =--- 20 2,121
Sand, very fine-to-medium, quartz, subrounded,

light-brown, and white-to-tan silt ~-=w---wc-- 10 2,131
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Table 4 .--Descriptive log of drill cuttings - Continued

Thickness  Depth
Materiel (feet) (feet)
Tesuque Formation - Continued

Silty sand, very fine-to-fine, quartsz,

subrounded, light-gray, and white 8ilt ee=ew=e 50 2,181
Sanc, very flne-to-fine, quartz, subrounded,

light-brown to light-gray, some tan silt ====-- 29 2,210
Clay, gray, very fine-to-fine sandy =-~-ececeece- oz 2,272
Siltstone, very fine-to-fine, tan-to-gray ==-ee-- 12 2,284
Send, very fine-to-fine, occaslonal coarse

grzins, quartz, subangular, tan-to-gray =-=ee=- T 2,291
Silty sand, very fine-to-fine, quartz, subrounded,

gray-to-tan, and white-to-grey silt ~-eecee-vca- 37 2,328
Siltstone, light-gray to tan, very fine e=ece-v-- 6 2,334
Sand, very fine-to-medium, quertz, tan, some

511t eecsmeccccmcmccencccccscenacemencccaceanes 4o 2,374
Silty sand, very fine-to-fine, gray-to-tan sand,

and vhite~to-gray silt eecvecnccomccmmcccucanas 27 2,401
Sand, very fine-to-fine, some medium-to-coarse,

tan, subrounded, lOOSE m=m=memecccccccacccccc—a- 4 2,4k2
Conglomerate, fine-to=-coarse, some fine grével,

quartz, and much gray to reddish-gray rounded

184111C FOCK mmmmmmmmmmccmmcsecmcccemceesoones 16 2,458
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Table 4 .~<Descriptive log of drill cuttings -~ Contlnued

. Thlickness Depth
Materisl (Z=et) {feet)
Tesuque Formation -« Continued
Sana, very fine-to~{ine, some mediumeto-coarse,
tan, subrounded, some Sili ==cee-ew- cmmmcee—- L3 2,501

Love: Interval from 165 to 507 feet (Unit 3 of Basaltic rocks of
Chino Mese) is exposed, in part, near top of the nill west
of Totavi.
at 5-foot intervals
Sarples of the drill cuttings were collected by the contractor/
from 0 to 825 feet and at 10-foot intervals from 825 to 2,501
feet. These samples were then washed, by the Geological Survey,
and studied under the binocular microscope. The samples were
described dry. Thickness and depth iﬁtervals of drill cutting

samples have been correlated with data interpreted from

electric logs and driller's logs.
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Table 5 .--Construction record of Los Alamos supply well,

Pajarito sa 1, Sandia Canyon

Total depth: 2,499 feet
Date Completed: February 1965

Casing and hole record: 28-inch hole from 0 to 474 feet. Cased with

24~inch ID pipe, cemented in hole.

22-inch hole from 474 to 2,499 feet. Cased with 12-inch ID ,
blank pipe from 0 to 945 feet and with 12-inch Ib pipe slotted with
3/32-1inch louver openings from 945 to 2,499 feet.

Annulus between 12-inch pipe and 22-inch hole filled from
2,499 to 0 feet with washed and graded gravel ranging in size
from about 1/32-inch to %-inch.

Gage lines: Two steel-pipe gage lines each of 2-inch diameter installed
on outside of 12-inch pipe and enter pipe at a depth of 950 feet.
An airline will be installed in one gage line; the other is used
for entry of mechanical water-level measuring devices.

Well development: The well was swabbed for 68 hours and bailed for 65

hours. Further development consisted of pumping for 189 hours at
rates of 400 to 850 gpm.

Yield: Data obtained during the pumping phase of well development indi-
cated that the optimum yield of the well is about 700 gpm. Specific

capacity was determined to be about 15 gpm per ft of drawdown.
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; ) Tavle 6 .--Records of pumping tests, Los Alamos supply well,

Pajarito Mesa 1, Sandia Canyon -
Test of February 11-13, 1965
Tests made by J. B. Cooper, U.S. Geological Survey, near end of pumping
for well development. Depth to water measured with electric

measuring line.

Time since Sand content
Time  pump started Depth to water Dischargs of water Remarks
(minutes) (feet) (epm) (ppm)
2-11-65 .

1527 - - - - Pump off

1555 - T46.12 - - -
1600 - - - - Pump on

2.5 769.5 - - -

- b 775.3 - - -

1605 5 - 717 176 -

6 T2 - - -

8 T74.5 - - -

10 T74.8 T17 550 ~\

12 775.2 - - -

1615 15 - 717 242 -

14 T75.4 - - -

16 775.8 - - -

18 775.9 - ' - -

20 716.2 - - -

22 776.3 - - -

24 T776.4 - - -

26 776.5 - - -

28 776.6 - - -
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Table 6.~-Reco:rds of pumping tests, Los Alamos supply well - Continued

Time since Sand content

Time  pump started Depth to water  Discharge of water Remarks
(minutes) (feet) (gpm) (ppm)
2-11-65
1630 30 776.7 726 176 -
35 776.9 - - -
4o T7T7.0 - - -
1645 45 777 .2 - 121 -
50 T77.4 - - -
55 T77.3 - - -
1700 60 777.6 735 129 -
70 777.8 - - -
80 775.0 - - -
1730 90 773.2 735 77 -
100 778.3 - - -
115 778.5 - - -
1800 120 - 735 30.6 -
125 T78.4 - - -
1810 - - - - Pump off
2-12-65
1155 - - - - Pump off
1210 - 745,73 - - -
1225 - THE & - - -
1245 - T4S .05 - - -
1259 - T45.75 - - -

50



Table 6 .--Records of pumping tests, Los Alamos supply well - Continued

Time since Sand content
Time pump started Depth to water Discharge of water Remarks
(minutes) (feet) (gpm) (ppm)
2-12-65

1300 - - - - Pump on

1.5 780.0 - - -

2.25 778.0 - - -

3 778.1 - - -

L 7713.3 - - -

5 778.6 - 779 -

6 778.8 - - -

7 779.1 - - -

8 179.2 - - -

9 779.4 - - -

1310 10 779.6 | €31 836 -

12 780.0 - - -

1h 730.5 - - -

1315 15 - 838 k29 -

16 780.9 - - -

15 781.2 - - -

20 781.5 - - -

22 781.7 - - -

2k 781.9 - - -

26 782.0 - - -

28 782.2 - - -
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Table 6 .--Records of pumping tests, Los Alamos supply well - Continued

Time since Sand content
Time pump sterted Depth to water  Discharge of water Remarks
(minutes) (feet) (epm) { pom)
2=lc=55
1330 30 782.3 844 180.3 -
35 722.6 - - -
L0 782.8 - - -
45 783.1 - ro- -
50 703.2 - - -
55 73%.3 - - -
1400 60 T83.4 844 - -
70 783.7 - - -
80 753.9 - - -
1430 90 70k .1 ol - -
100 “84.3 - - -
110 784 .4 - - Last measuremen
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Test of February 12-13, 1965

Following well development, measurements of

water=level recovery were made by personnel of Layne-Texas Co.,

Inc. witnz electric measuring line.

Time Depth to water Remarks
(feet)

2-12-05

2100 762.7 Pump ?ff
2115 THT.3 -'
2130 THS B -
2145 7465.0 -
2200 745.7 -
2230 Th5.2 -
2300 Thi 5 -
2330 Thh 3 -
2-13-65

0730 7435 -
1130 T42.5 -
1730 Th1.5 -
2-15-65

0800 736.7 -

Note:

Specific capacity of well from above tests is about 17 gpm

eggg_fg_gﬁ_dxaﬂdggn. Transmissibility of aquifer calculated

from drawdown measurements is about 55,000 gpd per ft. Both

of these values are thought to be high because an absolute
static water level was not established and because water
levels in the aquifer were in a state of drawdown at time of
tests, due to prior pumping. Depth-to-water measurements are

referred to rig floor 4.3 feet above land surface.
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PM-4

Differ w/
FIMAD
G.L. Elevation - 6921 ft
TD - 6921ft.; 4001 Elev.
drilled (1981); depth to water 1060 SWL?ft ; S861ft elev.
Top
Log Depth Thickness  Elevation
Tshirege Member 0-190 190
Otowi Member,
Bandelier Tuff 190-525§ 335 6731 6700
Guaje Member,
Bandelier Tuff 525-600 75 6396 6380
basalt 600-1090 490 6321
Puye Fm 1090-1380 290 5831
: : olt
Totavi Lentil 1380-1420 5541 5620
Santa Fe Gp
Chamita Fm? 1420-TD 1500 5501

source: Geologic log LANL H-8 Group, Purtyman. Purtyman Report, 1995 agrees with
FIMAD except with the elevation of the top of the Totavi Lentil. The Purtyman report agrees
with the above elevation of 5541 ft.



Los Alamos
Los Alarmos National Laboratory memorandum

TO:

THRU:

FROM:

SUBJECT:

W. D. Purtymun, H-8, MS K490 DATE: June 30, 1982
MAIL STOP/TELEPHONE: F659/7-1049

Allen H. Cogbilil ’K}HC/ SYMBOL: ESS-3

DENSITY DATA FROM WELLS PM-4 AND PM-5

I have used the Schlumberger-run compensated density logs from
water wells Pajarito Mesa #4 (PM-4) and Pajarito Mesa #5 (PM-5) to
estimate mean densities for the rocks within the logged portions of
the wells. The logs were sampled every 2 feet and mean densities
were calculated for specified intervals. The intervals for which I
calculated mean values were chosen Targely on the basis of
homogeneity of the density log within the given interval (that is,
the mean value within the interval appeared approximately constant).
On the back of this memo are two tables listing the results of my
calculations. The presence of several basalt flows in the upper
portion of the Tesuque Formation seems to raise the mean density of
the formation measurably but not substantially.

AHC /mk

xc: F. E. Goff, ESS-2, MS J978
E. F. Homuth, ESS-3, MS C335
M. E. Ander, ESS-3, MS C335
A. H. Cogbill, ESS-3, MS F659
ES/CPO File



Pajarito Mesa No. 4 (PM-4]

Coordinates: N.1,764,250 ft E.495,600 ft (NM state plane, Central Zone)
Latitude: 35 50.9° N. tongitude: 106 15.9’ W.
Elevation: 6921 feet (2109.5 m)
TD at time of logging: 2920 feet (890.0 m)
Top of the iogged interval: 976 feet (297.5 m)
Base of the logged interval: 2916 feet (888.8 m)
intervals missing: 2134-2200 feet (650.4-670.6 m)
2250-2316 feet (68%5.8-675.4 m)
(feet) (gm/cc) (gm/cc)
Depth Interva)l Lithology or other Information Mean Density Est. Error

TS SR TS SRS E SRR IR r SR R E N I EEr I E SNSRI EREESE=NSESEISERSE=S

976-1091 Basaltic Rocks of Chino Mesa 2.08 0.02
1091-1190 Puye Conglomerate, fangliomerate member 2.13 0.0t
1190-1328 Puye Conglomerate, conglomerate 1.90 0.02
1328-1384 Puye Conglomerate, conglomerate member 2.17 0.02
1384-1444 Totavi Lentil (conglomerate) 2.22 0.02
1444- 1590 Tesuque Fm. (sandstone) 2.13 0.01
1590- 1884 Tesuque Fm. (sandstone) 2.16 0.0t
1884-1934 Tesuque Fm. (sandstone) 2.04 0.04
1934- 1952 Tesuque Fm. (claystone & sandstone) 1.80 0.16
1952- 1982 Tesuque Fm. (basaltic rocks) 2.53 0.07
1982-2034 Tesuque Fm. (sandstone) 2.06 0.02
2034-2041 Tesuque Fm. (sfltstone & claystone) 1.88 0. 14
2041-2087 Tesuque Fm. (siltstone & sandstone) 2.01 0.086
2087-2282 Tesuque Fm. (basaltic rocks) 2.70 0.04
2316-2332 Tesuque Fm. (basaltic rocks) 2.74 0.08
2332-2426 Tesuque Fm. (basaltic rocks) 2.51 0.04
2426-2584 Tesuque Fm. (silt~, sand-, & claystone) 2.13 0.02
2584-2916 Tesuque Fm. (silt-, sand-, & claystone) 2.09 0.01
1444-2916 Tesuque Fm. (basalts & clastic rocks) 2.19 0.02
1091-1444 Puye Fm. (fanglomerate & conglomerate) 2.12 0.02

a76-2916 entire logged interval 2.17 0.01

T T T T T S R E R E N E N T R T TR EE R EE R E R EE T E R EE R E R E R E I E R E N E T E ST E = ESSET RN RESSSES
Pajarito Mesa No. 5 [PM-5]
Coordinates: N.1,767,600 ft E.482,700 ft (NM state plane, Central Zone)
Latitude: 35 51.5’ N. Longitude: 106 16.5' W.
Elevation: 7085 feet (2162.6 m)
TD at time of logging: 2427 feet (739.7 m)
Top of the logged interval: 1190 feet (362.7 m)
Base of the logged interval: 2412 feet (735.2 m)

Interval missing: 1870-1880 feet (570.0-573.0 m)
(feet) (gm/cc) (gm/cc)
Depth Interval Lithology or other Information Mean Density Est. Error

PN EE SRS RS E IR R S E IR CE I I E I - R ECE I E SRR TR EERE R ERE X T X CR =S EET XSS

1190-1255 Puye Conglomerate, conglomerate member 2.13 0.02
1255-1464 Puye Conglomerate, conglomerate member 1.93 0.02
1464- 1551 Totavi Lentil (conglomerate) 2.13 0.02
1551-1572 Totavi Lentil (conglomerate) 2.26 0.03
1572-1761 Totavi Lentil (conglomerate) 2.15 0.0t
1761-1818 Tesuque Fm. (mostly silty sandstone) 2.17 0.02
1818-1888 Tesuque Fm. (basalts & sandstones) 2.00 0.02
1888- 1945 Tesugque Fm. (basalts & sandstones) 2.19 0.02
1945-2001 Tesuque Fm. (basalt & sandstone) 2.27 0.02
2001-20980 Tesuque Fm. (basalt & sandstone) 2.28 0.02
2090-2148 Tesuque Fm. (mostly sandstone) 2.17 0.04
2148-2204 Tesuque Fm. (basalt) 2.519 0.05
2204-2325 Tesuque Fm. (basalt) 2.45 0.04
2325-2380 Tesuque Fm. (siltstone & claystone) 2.18 0.03
2380-2416 Tesuque Fm. (basalt) 2.56 0.03
1180- 1464 Puye Conglomerate (incomplete section) 1.98 0.02
1464-1761 Totavi Lentil (complete section) 2.15 0.01
1761-2416 Tesuque Formation (incomplete section) 2.28 0.02
1190-2416 entire logged interval 2.18 0.02

A R T T E X T EE XS ER S EE SR S E R SR ECrF S N R E R EECE R ECE R ErSERESEXE =SSR
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Differ w/

FIMAD
G.L. Elevation - 7095 ft N
TD - 2427ft.; 4668 Elev.
drilled (1982); depth to water 1208 SWL?ft ; 5887 ft elev.(Purtyman)

Top

Log Depth Thickness  Elevation
Tshirege Member 0-285 285
Otowi Member,
Bandelier Tuff 285-690 405 6810 6760
Guaje Member,
Bandelier Tuff 690-740 50 6405 6385
basalt 740-1150 410 6355 6355 (Chaquehui)
(interbedded zones '
of conglomerate)
Puye Fm 1150-1470 320 5945 5950
Totavi Lentil 1470-1550 80 5625 5625
Santa Fe Gp
Chamita Fm?’ 1550-TD 877 5545 5545 (Chaquehui)

source: Geologic log Gordon Herkenhoff & Associates, Sept. 17, 1982, FIMAD disagrres with
the topof the Otowi by 50 feet, the topof the Gauje by 20 feet, but then agrres with the pick for
the Totavi Lentil and Santa Fe Gp. Purtyman Report, 1995 agrees with FIMAD.
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Los Alamos
Los Alamos National Labaratory memorandum

TO:

THRU:

FROM:

SUBJECT:

W. D. Purtymun, H-8, MS K490 DATE: June 30, 1982
MAIL STOP/TELEPHONE: F659/7-1049

Allen H. Cogbill [}HC/ sweol  ESS-3

DENSITY DATA FROM WELLS PM-4 AND PM-5

I have used the Schlumberger-run compensated density logs from
water wells Pajarito Mesa #4 (PM-4) and Pajarito Mesa #5 (PM-5) to
estimate mean densities for the rocks within the Togged portions of
the wells. The logs were sampled every 2 feet and mean densities
were calculated for specified intervals. The intervals for which I
calculated mean values were chosen Tlargely on the basis of
homogeneity of the density log within the given interval (that is,
the mean value within the interval appeared approximately constant).
On the back of this memo are two tables listing the results of my
calculations. The presence of several basalt flows in the upper
portion of the Tesuque Formation seems to raise the mean density of
the formation measurably but not substantially.

AHC /mk

xc: F. E. Goff, ESS-2, MS J978

E. F. Homuth, ESS-3, MS (C335
M. E. Ander, ESS-3, MS C335
A. H. Cogbill, ESS-3, MS F659
ES/CPO File
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SAMPLE LOG OF PAJARITO MESA WELL NO. 5

FORMATION NAME THICKNESS DEPTH
Bandelier Tuff
Tshirege Member 285 285
Otowi Member 405 690
Guaje Member 50 740
Puye Conglomerate
Basalt 20 760
Conglomerate 45 805
Basalt 70 870
Conglomerate 35 905
Basalt 20 925
Conglomerate 40 965
Basalt ' 125 1,090
Basalt (Interflow Breccias) 60 1,150
Conglomerate (clay & silt stones) 320 1,470
Totavi Lentil o
Conglomerate 80 1,550
Tesuque Formation
Conglomerate 160 1,710
Silty Sandstone 65 1,775
Basalt 30 1,805
Silty Sandstone 45 1,850
Sandstone 45 1,895
Basalt 10 1,905
Sandstone ‘ 30 1,935
Basalt & Interflow Breccila 25 1,960
Silty Sandstone 10 1,970
Dense Basalt 40 2,010
Silty Sandstone 15 2,025
Basalt 5 2,030
S41t and Sandstone 10 2,040
Basalt 5 2,045
Sandstone 15 2,060
Basalt 10 2,070
Sandstone . 70 2,140
Interflow Breccias 20 2,160
Dense Basalt 80 2,240
Interflow Breccias 40 2,280
Dense Basalt 45 2,325
Silt and Claystomne 55 2,380
Dense Basalt 30 2,410
Interflow Breccia 20 2,430
Dense Basalt 40 2,470
Interflow Breccia 30 2,500
Dense Basalt 60 2,560
Interflow Breccia 40 2,600
Dense Basalt 20 2,620
Interflow Breccila 80 2,700
Dense Basalt 50 2,750
Clay and Siltstone 20 2,770
30 2,800

Conglomerate -
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SAMPLE LOG OF PAJARITO MESA WELL NO. 5

FORMATION THICKNESS DEPTH
Coarse to fine sand, fine gravel 80 2,880
Coarse Sand 20 2,900
Silt to Claystone 50 2,950
Conglomerate 10 2,960
Claystone 10 2,970
Coarse Sand 30 3,000
Siltstone 10 3,010.
Coarse Sand 10 3,020
Siltstone and Claystone ' 45 3,065
Coarse Sand 20 3,085
Fine Gravel 15 3,100
Claystone 17 3,117

Total Depth of the 15 3/4"™ Pilot Hole = 3,117' Below Ground Level
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Los Alamos

Los Alamos National Laboratory memorandum
oo  Fraser E. Goff ESS-2, MS J978 DATE: June 17, 1982

THRY:

FROM:

SUBJECT:

Allen H. Cogbill P\\/\/C/

MAIL STOP/TELEPHONE:

F659/7-1049

ESS-3

SYMBOL:

MEASURED DENSITIES OF SAMPLES OF TSCHICOMA FORMATION

Tschicoma Formation,
samples (cores) of Tschicoma Formation.
by Ian MacGregor and are not obviously very porous.
representative these samples are of the entire rock unit,

In the interest of estimating the {(dry) bulk density of the
I measured the density of seven cylindrical
The samples were collected
I don't know how
but I

presume that they are more dense than the format1on as a whole My
results are below:

Sample ID  Volume, cc Mass, gm Density, gm/cc
IM-125A 177.4 + 1.4 428.30 2.41 + 0.02
IM-207 143.2 + 1.2 326.47 2.28 ¥ 0.02
IM-158 124.8 ¥+ 1.2 311.41 2.50 ¥ 0,02
IM-146 148.0 ¥ 2.9 372.22 2.52 ¥ 0.05
IM-206A 169.5 + 1.3 416.06 2.45 ¥ 0.02
IM-149 140.7 + 1.2 326.87 2.32 + 0.02
IM-168 181.2 f 1.4 455.74 2.52 f 0.02

The weighted mean density of the seven samples is 2.42 gm/cc; the

median is 2.45 gm/cc.

AHC /mk

XC:

W. D. Purtymun, H-8, MS K490
E. F. Homuth, ESS-3, MS C335
A. H. Cogbill, ESS-3, MS F659
ES/CPO File



SAMPLE LOG OF PAJARITO MESA WELL NO, 5

FORMATION NAME : THICKNESS DEPTH
Bandelier Tuff _
Tshirege Member 285 285
Otowi Member 405 690
Guaje Member 50 740
Puye Conglomerate
Basalt : 20 760
Conglomerate 45 : 805
Basalt 70 870
Conglomerate 35 905
Basalt 20 925
Conglomerate 40 965
Basalt ‘ 125 - 1,090
Basalt (Interflow Breccias) 60 1,150
Conglomerate (clay & silt stones) 320 1,470
Totavi Lentdil : .
Conglomerate 80 - 1,550
Tesuque Formation
Conglomerate 160 1,710
Silty Sandstone . 65 1,775
Basalt 30 1,805
Silty Sandstone , . } 45 1,850
Sandstone ' - 45 1,895
Basalt 10 1,905
Sandstone 30 ‘ 1,935
Basalt & Interflow Breccia 25 1,960
Silty Sandstone 10 1,970
Dense Basalt 40 2,019
Silty Sandstone ‘ 15 2,025
Basalt 5 2,030
Silt and Sandstone 10 2,040
Basalt 5 2,045
Sandstone 15 . 2,060
Basalt : : 10 2,079
Sandstone 70 : 2,140
Interflow Breccias : 20 2,160
Dense Basalt 80 ' 2,240
Interflow Breccias : 40 2,280
Dense Basalt 45 2,325
Silt and Claystone 55 2,320
Dense Basalt 30 2,410
Interflow Breccia 20 2,430
Dense Basalt 40 2,470
Interflow Breccia . 30 2,500
Dense Basalt ’ 60 2,560
Interflow Breccia 40 2,600
Dense Basalt 20 2,620
Interflow Breccia 80 2,700
Dense Basalt 50 ) 2,750
Clay and Siltstone 20 2,770

Conglomerate - 30 2,800



SAMPLE LOG OF PAJARITO MESA WELL NO. 5

FORMATION THICKNESS DEPTH
Coarse to fine sand, fine gravel 80 2,880
Coarse Sand 20 2,900
Silt to Claystone 50 2,950
Conglomerate 10 2,960
Claystone 10 2,970
Coarse Sand 30 3,000
Siltstone 10 3,010 .
Coarse Sand 10 3,020
Siltstone and Claystone ' 45 3,065
Coarse Sand 20 3,085
Fine Gravel 15 3,100
Claystone 17 3,117

Total Depth of the 15 3/4"™ Pilot Hole = 3,117' Below Ground Level



PM-3

G.L. Elevation - 6640 ft;

TD - 2552ft.; 4088 ft Elev

drilled (1966); depth to water ft 740 SWL?; 5900 ft elev.

Log
Alluviam

Otowi Member,
Bandelier Tuff

Guaje Member,
Bandelier Tuff

Puye Fm

(grey pumice zone
190-200ft; 6450-
6440)

basalt

Puye Fm

Totavi Lentil

Santa Fe Gp
Chamita Fm?

30-170

170-190

190-215

215-540

540-745

745-805

805-2552

source: descriptivelogof well cuttings

Thickness

30

140

20

25

325

205

60

1747

/f}/t'\ "7

Top

Elevation

6610

6470

6450

6425
6100

5895

5835
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Record of water-supply well PM-3, lLos Alamos, New Mexico -

By
William D. Purtymun

Introduction

This report contains data on the geology and hydrology at the site of
construction of supply well PM-3 which was drilled in 1966 to supple-
ment the water supply at Los Alamos, New Mexico. The well is in
Sanﬁia Canyon about 7,000 feet west of the Jjunction of the Laboratory
Truck Route and State Highway 4 (fig. 1).

_ The location was chosen by the U.5., Atomic Energy Commilssion as
the first of five well locations suggested by the Geological Survey
(Purtymun and Cooper, 1965). The well has a capability of supplying
either of the communlties of Los Alamos or White Rock through the
16-inch water line that parallels State Highway 4.

The drilling and construction of the well was divided into 2
main phases: 1) drilling a 9-inch pilot holé to a depth of 2,552
feet, logging by geophysical methods the formations penetrated, and
preparation of a geologic log of the formations; and 2) reaming
the pilot hole to 2,552 feet, casing, gravel-packing, and developing
by gwabbing, bailing, and pumping.

Well construction and development was supervised by Gordon
Herkenhoff and Assoclates, Consulting Engineers, Albugquerque, New Mexico.

P



Geology and construction

Well PM~3 is completed at a depth of 2,552 feet, and penetrates
the Bandelier Tuff, hasaltic rocks of Chino Mesa, Puye Conglomerate
and the Tesuque Formation. The static water level stands at 74O feet
below land surface. Units of the Puye Conglomerate and Tesugue
Formation are in the zone of saturation.

The descriptive log of the formations penetrated by the pilot hole
is given in table 1. Figures 2, 3, 4, and 5 are geophysical logs of
the well. ZExamination and interpretation of the geologic and
geophysical logs indicate that the greater part of the formations
in the zone of saturation (7h0 to 2,552 feet) are permeable and would
yield water to the well. A high yield well (1,000 to 1,500 gallons
per minute) could be developed by completing the well to the total
depth of the pilot hole (2,552 feet).

The well, gravecl packed, is cased with 2,552 feet of 1lh-inch
casing. The lower 1,596 feet is perforated.

Table 2 contains the construction record.

(02



Table 1.--Geologic log of well PM-3

Location:
Altitude:
Total Depth:

" Date Drilled:

NW%,NW%,SW:,sec.19,T.19N., R.7 E
6,640 feet above sea-level datum
2,552 feet

1966

U

Tools . Mud rotary
Driller: Perry and Faast Drilling Co.; Grand Junction, Colo.
Material Thickness Depth
{feet) _ {feet)
Alluvium: e ,

Sand, siltycomposed of quartz and
sanidine crystals and crystal
fragments and occasional rock
fragmentisg latite and pumice;
latite as much as one-inch in
length. 30 30
Bandelier Tuff, Otowi Member:
Tuff, light pinkish gray, composed
of quartz and sanidine crystals
and crystal fragments; small rock

fragments of pumice, latite and

rhyolite. 140 _ 170
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Table 1l.--~Geologic log of well PM-3 - Continued

Material Thickness Depth
(feet) (feet)

Bandelier Tuff, Guaje Member:
Pumice, light gray, composed of quartz
and sanidine crystals and crystal
fragments; some latite rock fragments
in a cellular glassy matrix,. 20 190
Puye Conglomerate, fanglomerate member:
Siltstone, light pink, composed of silt
and clay; rock fragments of latite,
rhyeolite, and basalt; gray pumice
fragments from 190 to 200 feet;
increasing basalt fragments from
200 to 215 feet. 25 215
Unit 3 of the basaltic rocks of Chino Mesa:
Basalt, dark gray, dense, some iv-

- PR

e ¢
staining with olive crystals; basalt

9

light red, composed of basalt fragments
in ‘clay, silt, and gravel from 330 to 350

feet and from 410 to 420 feet. 325 540



Table l.--Geologic log of well PM-3 - Continued

Material Thickness
(feet)

Depth
(feet)

Puye Conglomerate, fanglomerate member:
Conglomerate, light gray, composed of
gravel and boulders; fine fraction is
composed of quartz, sanidine orthoclase,
and some mafic minerals; gravel and
boulders are composed of latite,
rhyolite, and occasional fragments of
basalt and pumice; boulders increase
from 625 to 745 feet. 205
Puye Conglomerate, Totavi Lentil:
Conglomeréte, gray,~camposed of gravel
and boulders of latite, rhyolite and
quardé§;%é; and some mafic minerals. 60
Tesuque Formation:
Sandstone, silty, light gray, composed
of medium to coarse sand consisting
chiefly of quartz and feldspar and

some mafic minerals. 300

Basalt, dark gray, dense, containing
some pyroxine and olivine; clay,
light orange 1,210-1,215 feet; some
red vesicular basalt from 1,250 to

1,280 feet. 175

745

805

1,105

1,280



wable 1. --Geologic log of well PM-3 -~ Continued

Material Thickness Depth
: (feet) (ieet)

o 5

Basalt, dark gray, dense, angular, some

clay, sand and gravel, subrounded;

probably alternating thin basalts

and interbedded sediments. 35 1,315
Counglomerate, dark gray, composed

mostly of sand with occasional

cobbles%f boulders of rhyolite;

some thin flows of gray basalt,

some light pinkish clay and silt. 125 1,440
Siltstone, light brown, contains a

small amount of subrounded sand;

sand size fraction increases from

1,460 to 1,470 feet. 55 1,495
Basalt, dark gray densef with some

Y

phenocrysts of pé}oxine and

olivine. | 45 1,540
Sandstone, dark gray, composed of

medium to coarse sand, subrounded,

with some rock fragments of basalt

and a few su@rounded pebble fragments

of quartfsice. 220 1,760

10
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Table l1.--Geologic log of well PM-3 -~ Continued

Matarial ‘Tfhickness
(feet)

Depth
(feet)

Sandstone, silty, light pinkish gray,
fine to medium sand, subrounded
to well rounded, a few subrounded
pebbles. 130
Siltstone, light brown, with an
occasional lense of pebbly
conglomerate; some basalt fragments
2,030 to 2,060, 170
Sandstone, silty, light pinkish brownm,
predominately fine to medium sand,
subrounded to well rounded; coarse
sand increases from 2,320 to 2,410
feet; clay and silt, light pink, from

2,470 to 2,490 feet and 2,530 to 2,540 ft., 492

i

11

1,890

2,060

2,552



table 2.--Construction record of well PM-3

Total depth: 2,552 feet.

Date completed: November 1966.

Casing and hole record: 30-inch hole from 0 to 552 feet, cased with

26 ~-inch pipe, cemented in hole.

24~inch hole from 552 to 2,552 feet. Cased with l4-inch ID -
blank pipe from O to 956 feet and with l4-inch ID pipe slotted
with 3/32-inch louver openings irom 956 to 2,552 feet,

Annulus between l4-inch and 24-inch hole was filled from 2,552
to 0 feet with washed and graded gravel ranging in size from
about 1/32-inch to %-inch.

Gage lines: 7Two steel-pipe gage lines each of Z-inch diameter installed

on outside of l4-inch pipe and enter the casing at a depth of
960 feet; An airliﬁe will be installed in one gage line; the
other is used for entry of mechanical water-level measuriag dev;ces.

Well development: The well was swabbed and bailed for 418 hours.

Further development consisted of pumping for about 99 hours at
rates of 780 to 1,500 gpm.

Yield: Data obtained during the step test indicated that specific
capacity of the well is about 37 gpm per foot of drawdown after

12 hours of pumpiang at 1,400 gpm.

12
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Specific capacity
and

coefficient of transmissibility

A step test to determine the size and capacity of the permanent
pump was made near the end of the test pumping and development period..
The well had been pumped 22 hauxs out oé?;g::';hkgzzor to the step
test, The results indicate specific capacities (ratio of pumping rate
to water level drawdown) ranging from about 45 gpm per foot of drawdown
after 4 hours of pumping at about 900 gpm (gallons per minute) to about
37 gpm per ft. of drawdown after 12 hours of pumping at about 1,400

gpm (table 3). The specific capacities are the highest obtained

during the testing of any well in the Los Alamos area.

13
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Table 3,--Step test of well PM-3, November 4 and 5, 1966,

Specific
Date Time Water: level Discharge Capacity
(hours) (feet) (gpm) (gpm per ft. of drawdown)
11-4-66 11:00 740.0 - -
12:00 774.9 1,401 40,1
13:00 775.5 1,401 39.5
14:00 775.8 1,401 39.1
15:00 776.2 1,409 38.9
16:00 776.6 1,409 38.4
17:00 776.6 1,401 38.3
18:00 776.7 1,401 38,2
19:00 777.1 1,401 37.8
20:00 777.3 1,401 37.6
21:00 777.8 1,401 37.1
22:00 / 777.8 1,401 37.1
23: 002 777.9 1,401 37.0
24:00 770.0 1,311 43.7
11-5-66 01:00 769.7 . 1,295 43.6
02:00 / 771.0 1,295 41.8
03: 002 771.1 1,295 41.6
04:00 767.5 1,134 41.2
05:00 767.7 1,143 41.3
06:00_, 767.8 1,143 41.1
07:002 767.8 1,153 41.5
08:00 760.0 899 45.0
09:00 759.0 887 46.7
10:00 759.5 899 46,1
11:00 759.8 899 45.4

a/ Reduce gpm

Note:

The amount of sand in discharge was too small to measure,
less than 0.1 ppm.

14
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The projected drawdowns and specific capacities at a pumping
rate of 1,400 gpm are shown below for periods at the end of ome, ten,

and thirty days.

Drawdown Specific Capacity
(feet) (gpm per ft, of drawdown)
1 day 39 36
10 days 42 33
30 days 45 31

The above drawdowns and specific capacities were obtained by
projecting drawdown trends during the segment of step test of 12
hours at a pumping rate of 1,400 gpm, The projected values are valid
if there were no geologic features that would affect the rate of flow
of ground water into the well after prolonged pumping. These data
indicate that the well can be equipped with a pump capable of

producing as mﬁch as 1,400 gpm.

15



Chemical and radiochemical

quality of water

Three water samples were collected at intervals during the test
pumping and development of the well. The analyses indicated no signi-
ficant changes in chemical or radiochemical quality of water with
increased pumpage (table &). " The quality of the water I1s similar to
that of well PM-1, which is in Sandia Canyon about 7,000 feet to the
east (figure 1). The concentrations of calcium and magnesium in water
from both wells is high and results in a water that is moderately hard
(98 to 104 ppm) as compared to the other supply wells (range 8 to 54
ppm in 1966),

The water samples were not analyzed for silica, however, four water
samples balled from selected depths in February 1967 had the following

silica concentrations:

Depth : Silica
(feet) (ppm)
1,000 50
1,500 67
2,000 74
2,400 58

Pumping of the well will probably result in silica concentratioms
similar to that in water from well PM-1 which range from 65 ppm to

89 ppm.

16
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Table 4.--Chemical and radiochemical analyses of water from

well PM-3

(Analyses by the Los Alamos Scientific Laboratory)

Chemical Date
10-31-66 11-3-66
E Calcium 26 30
]
E Magnesium 9 7
]
8; Sodium 23 24
o
EE Carbonate 0 0
1
Q? Bicarbonate 128 132
1
;EE Chloride 16 18
[ R
mi Fluoride 0.2 0.
|
E Nitrate 0.2 0.3
I
E Dissolved solids : 242 166
i
|  Total hardness as CaCO3 102 104
Conductivity in micromhos
at 25°C 240 260
pH 7.7 7.7
Radio-chemical
Plutonium d/m/1 1! { 0.4 0.4
Uranium pg/1 5.1 0.8
Beta-gamma emitters d/w/1 LY Bq, ARG Bq.B6
Prepumped (hours) 30 54
Estimated Pumpage (millions of galloms) 3 4.5

1/ Disintegration per minute per liter,.

2/ Microgram per liter,

17

11-4-66

26

24

126

16

053
268

98

240

1.7

{0.4
1.2
Bq.3KE

67

5.1
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The coefficient of transmissibility "I" was determined by
analyzing the rate of water level recovery after 12 hours of pumping
at a rate of 1,235 gpm by using the method described by Wenzel
(p.96, 1942). The indicated "T" is about 320,000 gallons per day
per foot (figure 6).

The amount of sand produced with pumpage during the step and
aquifer tests was collected and measured at 30 minute intervals.

The amount of sand produced during the step test and during the
aquifer test was too small to measure-_it was less than 0.1 ppm

(part per million).

18
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LESS TrAn THE iLdER

Radiochemical analyses of water from the .well shows DETECTABLE LimIT CF

Fretagama exizecke
plutonium and only backgroundvbeté’-gama i . Uranium Acriry

lowe AMUOE VRS T

-—

reported is /oexdeing naturally in the aquifer, aad1is not the

result of contaminatiom,
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Conclusions

The well was completed at a depth of 2,552 feet and based on
interpretations of geologic and geophysical logs a high yield well
(1,000 to 1,500 gpm) could be developed. The data collected during
the step test indicate that the well can supply a pump capable of
producing 1,400 gpm. The methods used in construction (size of
gravel, size of louver openings in casing, and development by
swabbing, bailing, and pumping), were satisfactory. Little or no
sand was produced with the water pumped during the squifer and step
test, thus sand should cause no difficulties when water from the
well is added to the supply system.

The water is of good quality for domestic and most industrial
use; however,. the relatively high concentrations of silica, calcium,
and magnesium will contribute scale formation when the water is

heated and may be objectionable for some industrial use.
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Table 30.-~Test well T-1

USGS Location No. 19.7.20.221 USGS Designation T=1 (Test well 1)

AEC Coordinates ' : AEC Designation

Driller_Jenkins Drilling Co. Address

Topography_ _Pueblo Canyon Altitude 6,371 feet
Method drilled_Cable tool Diameter___8 _ _inches Use_observation

Drilled depth_ 642 feet Completed depth 642 teet
Date drilled_Japuary 1950 Chief Aquifer(s)_Totavi lentil
Depth to water__593.1 feet Date_ Jan. 4, 1951 Transmissibility_ 200 gpds

Specific capacity 2 gpm/ft After_246 hours pumping
Thickness Depth

Log:
Puye Conglomerate
Fanglomerate member ~----- 50-280 '
Basaltic Rocks Unit 3 ~ccccw-- 115-165 . . bLIow
Puye Conglomerate L
Fanglomerate member ——---- 114176 b
Basaltic Rocks Unit 2 ——-ce--- 79255 ne
Puye Conglomerate o
Fanglomerate member ——---- 155-.:10 o
Basaltic Rocks Unit 2 —---e-a2100-510 - S . '
Puye Conglomerate ,
Fanglomerate member ------ -95-605. e
Totavi Lentil -—-3%-642 A
Casing Schedule:
Diameter (inches) Depth (feet) Remarks
16 OD 0-52 '
12 1p 0-241
8 1Id 0-627 ]
6 622-642 10 feet of screen from 622-632

feet.

Chemical! analysis: Constituents in parts per million

Date_Jan, 7, 1953 _, Temp._70 °F, SXOT 56 , Fe_.04 , Ca__20 .
Mg 1.2 , Na + K 19 |, HCOJ 92 . coJ , so4 5.1 , C1_4&.2 ,

F_ 1,1 . N()3 Z.'2 , Hardness__ 35 , Dissolved solids .

Specific conductance 183 micromhos, pH

Radiochemical analysis: Date  June 19, 1962 , Pu 0.4 d/m/1, U_3.0 ug/1,

Gross £ (Gamma)_<20 _d/m/1
Report source of data: Griggs, R, L., 1955 and 1964

Remarks: Drdilled for geclogic and hydrologic Information.
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“able 3l.~%est vell T1A

USGS Location No. _ 19.7.20.221a : ysGs Designa.tion T~1A (Teat well 1A)

AEC Coordinates ' AEC Designat'ﬁidn

Driller_.Jenkins Drilling Co. - Address .

Topography__Pueblo Canyon ‘ . ' Altitude __ 6,330 feet
Method drilled_Cable tool Diameter 6 __inches Use_Observation

Drilled depth_225 ' feet Completed depth _225 feet
Date drilled_Jan. 1950 Chief Aquifer(s)Basaltic Rocks of Chimo Mesa Unit :

Depth to water_183.8 feet Date Dec. 22, 1950 Transmissibility. 8,300 oog/pq

Specific capacity_ .75 __ gpm/ft After__ 1,128 hours pumping-
Llog: . Thickness :Depth

Puye Conglomerate '

FFanglomerate member --——-e- 50- 50

Basaltic Rocks Unit 3 ~—eee-- 1155165

Puye Conglomerate
" Fanglomerate member --=-w-o- ‘11-176

Basaltic Rocks Unit 2 ~~-eee- 49-225 - o

Casing Schedule:

Diameter (inches) Depth (feet) Remarks
16 0- 39
12 1Ip - 0-100
6 ID 0-223 10 feet of 6-inch diameter screen

welded on the bottom.

Chemiecal analysis: Constituents in parts per million

Date Jan. 7, 1953 | Temp. 53 oF, 810, 49 , Fa___«09  ca___ 17 |

Mg__ 7.8 , Na+Xx_ 38 | Heoo, 125 | co, .80, 19 ,Kc_ 14
~ . ) k3

F__.5_ no 17 , Hardness ?4 , Dissolved solids .

Specific conductance 321 micromhos, pH 7.2

Gross j (Géma) 10 d/m/1
Report source of data: Griggs, R. L., 1955 and 196L

Remarks: Drilled to locate perched water at 205 feet.

Radiochemical analysis: Date_Oct. 19, 1964 , pu_<0.4 d/m/1, U_0.7 ug/l,

6h
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TW-1(TH 1-C)

Elevation - 6371 ft, Total Depth - 642ft (5729 ft elev.) Y = 3L
(water @ 623 ft; 5748 elev. when drilled (1950);
water rose to 585 ft; 5786 elev.)

Top
Log Depth Thickness  Elevation
~ Alluvium 0-50 50
Basalt Rx 50-173 123 6321
Interflow Zone 173-176 3 6198
" (Maar?)
Basalt Rx 176-210 34 6195
Interflow Zone 210-215 5 6161
(water @212; 6159 elev.;
water rose @185ft; 6186 elev.)
basalt rx 215-255 40 6156
Puye Fm
Fanglomerate Member? 255-410 155 6116 —
basalt rx 410-510 100 5961
Puye Fm?
fanglomerate member 510-605 95 5861
Totavi Lentil 605-642 37 5766

source: Geologist's Log



Geologists Log

TEST HOLE NO, 1
Pucblo Conyon

SW;SE: Sec. 17, T. 19 N.,R. 7 E.
Altitudes 6,371 foct
Top Concrcto BasceElev,.-6371,7.

Alluviel cowver
801120110..-'.-ooooo-oo.o-.-o'O
Sand, finc to medium, znd silt,

The grains arc anguler to sube-anguler,
lieterials arc quertz, sanidine, and Bane
dclior tuff, & fow snell frogments of sub-
angular to sub-roundcd pumice arc present,

Vd-ICy fill - - * L 4 L4 L [ ] L4 * @ LJ . L4 . Ld L] L) . 1.5
Scnd ond grevel, with silty elay,

Sond cnd gravel composcd of verying
anounts of modium to goarsc scnd and
mcdium gravél, In general sand is morce
cbundant than gravol, The sand is.come
poscd of angular to subeangulor froge
mcnts of quertz, sanidine, and endesito
end decite derived from Chicome voleonice
rocks, Somc of the sub-angular groins

of quartz and scnidinc show worn surfaccs,
The grovel consists of angular to almost
suberounded fregmonts of wclded Bandelicr
tuff, light groy, dense rhyolite, ond
Chicoma volcenic rocks, with the Chicoma
rocks prcdominant, Pumicc is proscnt

in very smoll emounts, Silty cloy is
prescent throughout the zone,

635
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To
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Tcst Hole No, 1 == Continuncd

Depth
(foot)

White Rock Canyon basalt

Uppor ﬂow or ﬂws e » [ e ®* @ . o . . 0 . L N 50 173

Very dark gray to black finoc-grained baselt
containing a fow smell phenocrysts of oli-
vinc, The baselt consists of alternate ves-
icular and non~vesiculor zoncs as follows:

50~ 58 Vecsiculer baselt with oxidized
frogments, and silty clay at
top.
58~ 77 Non~vosicular, jointed basalt,
77~ 98 Vesicular baselt with red, silty
clay~filicd vosicles, Sonoc
oxidized fregients,
98-117 Non~vesicular, jointed basolt,
117«126 Vesicular basglt with red, silty
clay-£il1ling vcsiclcs.
126138 Nonevcsicular, jointcd besalt,
138-173 Veosicular basclt ith red, silty
clay-filling vesiclcs; lerge
fregments of oxridized baselt
olso arc prescnt,

It is possible that this scquecnec represcnts a
scrios of thrce thin flous,

INEOTTIOW ZONC 4 o « o o o o o o o o« s o o o o o o 173 1762

This zonc consists of angular fragments of
vesicular ond oxidized basolt; pinkish buff,
silty clay; and o few smell sub=anguler to
sub-roundcd frogments of endesito end deocito
derived from Chicoma voleeanic rocks,

Middleﬁowo-ooo-u-oooa-oooo'-176:.—' 210

Medium gray to dark groy, fincegraincd basalt
which appocrs te contain a larger proportion
of fcldspar and olivince than the upper flow
zonc, The uppor 4 fect of the flow is vesie
cular, the central part nonevesicular, and
the lower 5 feet wesicular,



Test Hole No., 1 ~=Continucd

Interflor ZONC & ¢ o o ¢ ¢ o o 2 o s o &« o o & 210

This zonc coasists of angular fragmenis of
besalt, and a little silty clay.

A perched watcr zone wes cncountercd at
212 fcet and the watcr rosc to 184,90
fcet below ground surface, The hole wes
bailed at the rate of 45 gcllons per mine
ute for 15 minutes and o dravdown of 15
feet resulted, Thirty minutes were rce
quired for o rccovery of 14 feet ond in
33 minutes the watcr stood ot the same
lcvel cs before beiling,

LOTJorﬂOT:........--....u.:.. 215

This basalt appcars to be identical wiih
the middle flow rcck but possibly conbeins
morc olivinc, The top 7 feot is wvesiculer,
the central port non-vesiculer, and the
lowor 13 fect is vesicular and sllghtly
reddoned by oxidution,

Puyc gravel

Greavel ZONC o o « » o o ¢ ¢« o o 0 o s o 0 o 0 o o 255

Sand and gravel; ond cley, laminated,

Sand and gravel ranging from medium to
coarsc sond end finc to medium gravel,
The zonc is prodomlnhtoly anguler to sube
rounded sond vhich is composcd of quartz,
quartzitc, besclt, Chicome rock, gray,
densc rhyolitec, gray, glassy rhyolitc, and
e tracce of yellowish chalecdonice silica.
Chicoma rocks prcdominatc, The angular
to sub-roundcd gravcl is composcd chicfly
of Chicoma rocks, basclt, and quartzitc
but smoll amounts of gray, densc rhye
olitc, and pink rhyolito (?) aro grovel
51zo. Largc amounts of clay arc present:
at the followving depths: 320 to 355 fcet,
388 to 400 feot, and 405 to 415 foot, From
340 to 348, ond 390 to 395 foct 211 clay is
fincly lominated and frec of silt and sand.

3

255

410



Tost Holo No, 1 Continucd

. From
Whito Roek Canyon basalt (7)

Indo ﬁniw 2z Olm * & = s v & & 4 s 0 0 s v & ¢ 0 410

Black, very lincly vesicular basalt, moder. -
atcly riech in olivinc, and containing a fcu
tiny phenoerysts of plagioclasc, &lso pres-
cat in small amounts aro small sub-rounded

to rounded petdles of andesite cnd dacite
doviwved from Cilcoma volcanie rocks; aad gray,
dongo rhyolite. 1V is beliowved that tnis

zonc rcprescrnts a Lasalt flow or flows that
ingorporated sorc ciluvial matcrials from

the underlying ruyo~ gravel. Onc fragment of
basaltv was obscrved ithich eontained a pobble
of Chicoma ardcsivuic, The zone contiinz abun-
dant thinly laminat2d, niastic cilzy belicen
the following dcpihs: 4A0 to 445 feot ard 453
to 477 feot, This cley is buff colomcd and is
free fron sand and silt, It is nct kmovn if
this clay rcprescnts intorflow deposition or
motorial incocporcted in advaneing basait.

Puyo grawol
Graml&ﬁthsoms&nd...-.....-J.. 510

Tho grawel is sub-angular to sub-roundcd

and is composed chicfly of Chicoma voleanid
rocks that range wp to 3/4-inch in diamctory
Also prescnt in small amounts arc quariz;
grey, donso rhyolite; gray, glassy rhyolitej
and vhito, pumichous gless (%), The zono
apparcntly containg a littlc fincly vosicus
lar basalt. at the top but this may bc caving,
The sand grains arc angular to almogt sube.
round and renge fr¥om mcdium to coarsc and arc
composcd of quartz, Chicoma rocks, gray densc
rhyolite, gray glassy rhyolitc, and white
pumiccous glass (7).

h
foct)
To

510

605



Test Hole o, 1 - Continued

{eh

ry

Gttt From

Gravel and clay; Somc sand , o o o o ¢ ¢ ¢ & o 005

Tho gravel is subeangulor to sub-rounded and
ranges up to 2 inches in diemcter ond is com-
poscd largely of Chicome volcanic rocks, There
is somc quartzite; grenitc; gray dense rhyolitce;
and voleanic rocks forcign to the arca, Clay -
is cbundant and is grayish pink, in part silty,
and contains soft, vhitc matcrial and flakes

of biotitc, It rcscmbles the clay in the

Sente Fo formation, The sub-angular to sube -
rounded sand greins range from medium to coarsc
and arc composcd chicfly of quortz., Ground
watoer was cncountered at 623 fcet and the

water rose to 584.90 fcet below ground sur-
faccy The hole was bailed at the ratc of

15 gallons per minute for 30 minutcs and a
dravdown of 20 fcot resulted, according to

the driller, Tho time required for rocovery
was not obscrvcd. :

Casing reccords

16-inch ID casing sct at 51 foect 8 inches.
12~inch ID ceosing with 13 7/8~inch drive shoc
sct at 241 fcot,
8-inch ID cosing was run to 627 feet,
10 feet of 6-inch Laync scrce, with 10 fect of
6-inch ID casing, on top cnd, wes sot ot 642 fect,
Sercen asscmbly cxtends up into 8-inch ID casing
(to 622 fcet below LSD - lower end of screen ot
642 foct),

Total dopth of holec 642 fcct,

To
62 (Bottom)
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TW-2

(( '/7' /u"' ren
Elevation - 6646 ft,
water rose to 759 ft; S887 elev.)
Log

Alluvium

Otowi Member,
Bandelier Tuff

Guaje Member,
Bandelier Tuff

Puye Fm

Fanglomerate Member
(water @112-115;6534-6531;
water rose - 93ft, 6553)

Totavi Lentil

source: Geologist's Log

Depth

0-11

11-35

35-63

63-700

700-834

Total Depth -834ft ( 5812 ft elev.)
(water @ 765 ft; 5881 elev. when drilled (1949);

Top
Thickness Elevation
11
24 6635
28 6611 - €é/¢ Pty ran
637 6583
134 5946 -



.. _ UusGs Designation T -2

UGS f.ocatisn No, _l&ﬁ_._;_’&_-&;_

AEC Coordirates ___ ... AEC hesignat:nn

i)}
Dri:ler: legg w“' Aczress _A:hq-w, OLM. ,
Topograpt: Mloqr of Pueblo Canvon Altitude _§ GLE  feet

Met:o: ériliet_ Cable tool _ _ Diareter___ __inches Use Chserumtian
Driileq iaeper '1&2 feut CTompletet cepen B34 ‘eet :
Date zrilled hlm‘l Iagg Chief Aqu!fer(s)_‘mm

Depth to water " _*set Date Transmigs: '::nlty.__Lg_g)_ £pds
Specific vapacity_ 1.0 gp'm/.’t After - ———
Log: Thicknezs Depth
Alluvium 1 o1n
Bandelier Ture A
Otowl Member —cecaea__.. 20 n “] 5
Guaje Member -eevecaa-.. 3e 63 J‘W‘
Puye Conglamerate. ¢ ke
Fanglomerate Member ---- 637 700 \)
Totovl Lentil =meeeeeeee @9 789 \“”’ ©) wap t‘*\"\'u
, , ' S @ 8’
-90 - 12-90.
® work Dene q Yo , {— ,15'-
® water e @ 739 .
Casing Schedule: |
Niameter (inches) Depth (feet) Remarks
D 1.7
6 O O ﬂ ’ _ gzq (s‘ é M“ sg'QON)
6 00 ww&rnﬂ ~ 7167
' 34 - Bovtem (107 Blome
B‘hN: 82"' g f:'-_;g Irf'l.z( .

" .*_“ PY Sg'-{"
Wy Nesded duw o 67 Sivkny o

Note' Na viddle o Mo cediwens

Bouked ~ 2o beder LuW\3 o4

Cheateal Anaiysis: Constituents in purts cer nxl’mn
° 3 6, 1953 , Temp._T1_oF. sio —. Fe, Q1. |, cals - __,
“ M +x10 | RCO.83 - -0 - _ S0.2.9 -_.Clzo. __,
UL R Hlfdn.lls_’}_ . Dissolved solids
Speeifie conductance _]_lu_ aicromhos, pH_7.4

-i&!ochonical analysis: Date 10-19;6!&_____. Pu_<0.4 a/m-., v 0.5 __pug’:,
Gross _ﬂ(cam) 8.0  da/m/1

Feport socurce of data: Griggs, R. L., 1955 and 1964
; Rémarks: Several abandoned holes nearby. Drilled for geologic and hydrologic

\ - 53
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Table 20.--Test well T-2

USGS lL.ocation No, _;9:§1lkgﬂiLm____ USGS Designation T -2

AEC Coordirates . AEC Designation

Dri‘ler _ __ layne - Wegterm Inc. - Accress _Kansas City, Mo.

Topographyjﬂgg;_gﬁmfugblg Canyon Altitude _6& AUA feet
Metinos drilied__ Cable t0ol Diareter__8 _ inches Use(hservatiaon _
Driiled iept: _ 789 _feet Compieted deptn 189 _feet

Date drilled__November 1949 Chief Aquifer(s)__ Tnotovi Ientil
Depth to water__T60.]1 feet Date_JanL_g,wjgsj —_ Transmissibility. 7,000 gpd./1
Specific capacity_ 1.0  ppm/ft After__760 hgg];pggﬁigg_ . o

Log: Thickness  Depth
AlJuviun «ceccrcrcccccaaaa 13 . 11
Bandelier Tuff
Otowl Member --<-w-ca--- 20 31
Guaje Member ==«cecwe--- 3e 63
Puye Conglamerate )
Fanglomerate Member ---- 637 700
Totovi Lentil ==-cee-e-- 89 . 789

oy 2

5/77
%@gjﬁ/

Casing Schedule:
-’ Remarks

Diameter (inches) Depth (feet)

16 - OD 0- 57 '

12 - 0-157 (%ﬁ/

13 - I o-ﬂg 2 97 I
- 0-77 |

6-in. well screen T78-788 - };@,,_,.4

Clhemiecal anaiysis: Constituents in purts per.mlllion

Date__Jan. 6, 1953 _, Temp._T1 °F, Si02_15_;:___, Fe.0l - -~ ., Calg - __,
Mg_4.1 -, Na +K]0 . __, HC0383_ — COB_Q__:, —. 8029 >-_.C30 _.
TJA. 2 .o NoL5 o, Hardness54 - _ . Dissolved solids -
Specific condauctance__]1h] _ micromhos, pH_ 7.4

Padiochemical analysis: Date_l0-19-64 ., Pu_<0.4 d/m1., U_Q.,8 nug’i,
Gross £ (Gamma)_ 8.0 _ d/m/1
Report source of data: Griggs, R. L., 1955 and 196k

RPemarks: Several abandoned holes nearby. Drilled for geologic and hydrologic
information.
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Table 21.--Test well T-2A |

USGE " acatiLen Na, _19.6.]:1L22;a _ . UsGS Desigration T-2A ____:__.

AEC Tnordirateg e .. AXC Jesignat o - —_ —

—— e

Driller_ layne - Western Inc. __ Actiress Kansas City, Mo. ____ . __ .

Topogranty_ _Floor of Pueblo Canyon -~ Altitude __ 6,646  :feet
Metani criiley__Cable tool = Diareter___ 8 _ircies Use_Observation
Driiled zaptt _ 1335  fert CTouapicted deptn ‘ _133 ___‘eet

Date drilled_ November _3_.21}2_,_ Chief Aquifer(s) Fanglomerate Member .
Depth to water_ 117.1 feet Date Dec. 221_1-250 _ Transm.ss? ‘”“Y;__ﬁo.._ Bpd/t

Specific :4pacity 05 _gpm/€ft  After_ 4.5 hrs, pumping L
Log: . Thickness Depth
AlTuviun eccrmcccccccncacaca 2 13
Bandelier Tuff
Otowi Member -----cece--- 2l 3
Guaje Membel ~cwecmeecee- 32- 63
Puye Conglomerate
Fanglomerate Member ----- 70133 o (7Y

Casing S-hedule:

Niameter (inches) Depth (feet) Remarks
12 - ID 0- 12
8. . I - 0-118
6 -1 118-128

6 - Screen 128-133

Clhemical analysis: Constituents in parts per million
Date_Jan. 6, 1953 , Temp._53 °F, si0o_60 - _ , Fe 2.6 . ., Ca_7.8 -,
Mg 3.7 , Na+X3.2  _,'HCO.33 ~ _,C00O -_ . soks  _, c32 @ _,

F 0.2  _, N03 1.6 _, Hardness__3¢ , Dissolved solids — ,
Specifie conductance_ 102  micromhos, pH_T.3 _
Radiochemical analysis: Date March 11, 1965 , Pu 0.4k _da/m/1, U €0.5 nug/i,

Gross £ (Gamma)__ 4.8 d/m1
Peport source of data: Griggs, R. L., 1955 and 196’4-
Remarks: Drilled to loca,te perched water at 130 feet. . -_-.
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Gcologists Log

TEST HOLE NO, 2
Puoblo Ganyon

NWiNE; Sec. 14, T. 19 N.,R. 6 E.

Altitude: 6,546.4 foot
Top Concrctc Base = Elcv, 6647.63
Drillcd by Leyne-Wcstern Co., Auvge 29-Noved, 1949

Dopth
(fect)
From To
Alluvial cover
SOilZOllC...'..o....'nc.-.-. O 1.5

Sond, finc to medium, and silt, Grains arc
anguiar to subeongular, Iateriels arc querts,
sanidinc, end Bandclicr tuff, A fow rounded
piccce of palc pinkishe~twhitc pumiec arc present,

vallcy ﬁll' L] [ 3 L4 . ° L} . L] L] L] L . . [ [ * L L] 1 .5 ll

Send end grewel, Sizes ronge from cocrsc
scnd to medium grevel, The sond is composcd
of anguler to subecngular greins of quartz
ond soanidine, Quertzoids arc raore. The
gravel is composcd ofanguler frogments of
wclded Bendelier tuff, rhyolite, and Chicome
volcanic rocks,

Bandelicr tuff

Tent Rock momber (2) 4 o ¢ o o o o o o 2 o s o » 11 35

Puriccous tuff, Angulor to subeongular
frogments of pumice renging wp to 3/4 inch

in diamcter cmbedded in light grey eshy tuff,
The pumice is light gray to pelc pinkish erey,
silky, and cerrics phenocrysts of quartz efd
sanidine (?). From 30 to 35 foct arc found a
few fregmonts of light groy, dense rhyolite,

Santa Clora pumice membor (2) & v o o o o o ¢ o o 35 63

Anguler fregments of light proy to vhite pumice
renging up to 1/2 inch ncross, composc 80F of thc
zonc, This pumice contcins numcrous phenocrysts
of quertz (somc of vhich arc guertzoids)., Other
neterials prosent arc angular fragments of rhyoe
litc end similer fragments of Chicomc volcenic
rocks thet renge uwp to 1/4 inch across,

1



Tcst Hole illo, 2 = Continucd

From

Puyc gravel zono

Uppor grevel zone

Gravel with gaome s2nf o o ¢ ¢ ¢ s v o o o o

Gravel vith somc Sond & o « o o s o o ¢ o ¢« 03

The grevel, ronging to about 2 inches in
diamoter, is subwangular to suberounded,

It is composcd chicfly of andesite ond
docite dorived from Chicoma volcanic rocks.
Other matericls prosent arc light gray to
pinkish gray, densc rhyolitoc ond o little
pumice which may bc caving from other leowels,
The sand greins arc angelar to sub-gongular
and arc composcd of the same matorials as
the gravel, 4Also prescent, possibly in thin
strocks, is o littlc clay,

Silty clay with somec sand and grawvel ., . o » 103

The gzonc is largely pinkish buff, silty 2
cley vhich contains tiny arcas of whitce -
and piccos of finc grawel, This cloy is wvery
plastic whon wet, The gravcl is sub-onguler
to subwrounded and ranges up to 1/2 inch

in diomctor, It is carposcd chiofly of
ondesitc and dacite dorived from Chicoma
rocks, Light gray, dcnsc rhyolite is also
proesont in small omounts, The sand prescnt
is composcd of quartz and derivatives of
Chicome rocks, It is angular to sub-ongum
lar ond ranges from mcdium to wery coarsc,

The gravel, ranging up to ebout 2-1/2 inches
in diomoter, is sub-angular to sube-rounded,
It is composcd chicfly of andesitc and doe
citec derived from Chicoma volcanic rocks,
Light gray, densc rhyolitc and fincly colle
wlar, white pumice arc present in small
amounts, Silty clay is tlso prescent in very
small amounts,

Perched water zone cncountered between 112

and 115 fcet, Water rose to 92,70 feot below
ground surfacc, This zonc apperently yiclded

approximately 4 gellons per minute per foot
of drovdorm (by beiling).

2

110

Dcpth
(fcet)

To

103

110

125



Test Holc Hog 2 « Continued

Depth

(feet
: v From To
Sendy, silty cloy with gravel + o o o o o & 125 . 146

The clay in this zonc is pinkish buff,
sendy to silty and contains some fine
grovel is sube-angular to sub=-rounded and
ranges up to 1/4 inch in diamcter., It is
composcd chicfly of andesite and decite do-
rived from Chicome volecanic rocks, Traces
of light gray, donsc rhyolite and white,
finely ccllular pumicc arc present, A thin
gono of gravcl ond sand, with growvel pre-
dominating, occurs between 135 and 141 fect,
This matoricl is also composcd of Chicoma
volcanic rocks,

Gravel with e little sand; with clayecy zoncs 146

Tho sub=-ongular to suberounded gravel is
cssentially 21l deriwved from Chicoma vole
conic rocks, There arc only traccs of
light groy to pinkishegray, denso rhyo-
litc and groy, glassy rhyolitc, Gravel
sizcs rango up to 1/2 inch in dicmoter,

The send is composcd of angular to sub-
angular grains of quertz and Chicome rocks,
It ranges from medium to cocrsc, The zone
is noticcably clayocy between the following
depthss 155 to 165, 175 to 180, and 195

to 200 fect, and the cntirc zonc is appar-
cntly cleyoy, A zonc of large, sub-roundcd
pebbles is proscnt betweon 215 and 220 fect,

Encounterod perched water zone between |
165 and 170 fect, Woter rose to 108,10
foot below ground surfacec,:

Sand with a little grawvel

The sand renges from finc to medium with tho
graing prcdominately anguler but renging to
sub=zongular, It is composcd of quartz, Chi~
coma materials, and somc gray, glassy rhy-
olitc, The gravel is composcd of subeangular '
to subwrounded picccs of Chicoma rocks that
range to 1/2 inch in diamctor,

335

e

335

340
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Tost Hole llo, 2 « Continucd

Depth
(feot)

From To
Gravel with somc scndy cloyoy ZOnCS « « o o o o 340 380

Scme as 146 to 335 foct, Possibly o
slight inercasc in amount of gray,
glassy rhyolitc.

Pumice zono
Grovel with some 82N ¢ o o o o « o o o o o o o 380 700

r liost of thc gravel is lcss than 1/2 inech in
diemcter and ranges from angular to sube

engular, Tho grawel eggregeote is composcd

chicfly of pumicc ond Chicome volecnic rocks
with the rotio of pumiec to Chigoma materials
varying through the zonc, In goneral, the

pumice is morc abundent than tho Chicoma rocks;
howcwver, Chicoma rocks cqual or cxeccd the

punice at the following dopths: 380 to 390, -
475 to 500, 540 to 555, 585 to 598, 630 to 658

end 690 to 700 fcots, The pumice in this zono
renges from vhite through light gray to pcle
pinkish-buff. It varics from a wcry fincly
cclluler pumicc to a donsé, pumiccous glass, L
Phenoerysts of biotite, quartz, end glossy felde 7’
spar (ot lcast some of vhiech is plagiocla o
arc proscnt but rarc, Also present in' smell
cmounts arc grey, densc rhyadlitoe;-gray, glassy
rhyolite; and tracos of pele gray, perlitie

glass, The ongular to sub=ongulor sand grains
renge from fine to coorsc ond consist of

quertz cnd pumiec,

Lowor gravel zono (Lovdermilk type gravel) /7 7%

Send Tith gravel o o ¢ ¢ o o s s s 0 o o0 o o 700 789(bottom)

The sond, pinkish groy to groyish pink, ronges e
from fino to coarsc and the grains arc sube
engulor to suberounded.  The materials compos-
ing the sond arc quartz, colorlcss to pinke-
ish fcldspar, and chalecdonic silieac, The
grovel ranges up to 2-1/2 inches in diometor
end consists of subwrounded to roundcd picecs
of quartz, quortzite, gronitc pegmctite, fcld-
spar, ond volconie rocks, The volcanic rocks
arc rhyolitie to basaltic, Somc cloy is pres-
cnt through the zone and is most cbundent

JA




Test Hole No, 2 - Continucd
Depth
(foct)
From To

betwcon 700 ond 712 feot, Chicoma volecnic
frogments arc very rarc, Ground woter wes
cncountered botwcen 765 and 770 feet, and  or v
the water rosc to 758,90 feot bolow zround

surfeec,s Whon the hole wos bailed at the

rate of 12 gallons por minute any drawdovn .

thet resulted could not bo moasured, cceorde

ing to the driller,

Ccsing rccord:

16" ID cosing set at 57 foot,
12" ID casing first sot at 141 fcet but folloved dovn holo
end finally set at 197 fect, ‘
10" ID casing sot at 519 fcet,
gn sct at 778 foct,
10" of 6" scrcen sct at 789 foct,
Hole blow oir ot 270, 280, ond 435 foot.,



TW-3 j
(xas-re™

Elevation - 6625ft, Total Depth - 815ft (5818 ft elev.)

(water @ 790ft; S835 elev. when drilled (1950);

water rose to 743ft; S882 elev.)

Top

Log Depth Thickness Elevation
Alluvium 0-37 37
Otowi Member/Guaje?
Bandelier Tuff 37-175 138 6588

b, ¢ - Pl Y90 <178 i RS
Puye Fm :
Fanglomerate Member? 175-266 91 6450
Basalt rx 266-388 122 6359
Puye Fm
Fanglomerate Member? 388-620 232 6237
(pumice rich between 753
530-620 ft; 6095-6005)
Totavi Lentil Fm 620-815 195 6005

source: Geologist's Log
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Table 18.--Test well T-3

USCS Location No. _19.6.13.34L4 .. ._ USGS Designation T w3

AEC Coordirates ___ ... . _ ___ AEC vesignatiorn e

Driller_Layne-Western Inc. = __ ° Address _Kansaes City, Mo. ___

Topography_Floor of Los Alamos Canyon Altitude _6,625  ieet
Met-od crilled_Cable tool . iareter__10 _.winches Use Ohservation

Driilei lepti_ 815 _ fent Completed depth 815 _feet
Date drilled_November 1949 __ Chief Aquifer(s) _ Totovi Ientil

Depth to water 749,99 _feet DateJan, 17, 1951 _. Transmissizility_.7,80Q _ gpd/f
Specific capacity_0.5 __ _gpm/f£t After_mm__ ‘

Log: Thicknecs Depth
Bandelier Tuff '

Otowi Member --=w-c-eceac--- 140 140 R
Guaje Member ==eem-mma=--- .35 175 L1
Puye Conglomersate v -
Fanglomerate Member--e---- 91 066 6750

Basalt Unit 2 - - 72 338 ¢34

Puye Conglomerate /R
Fanglomerate Member ------ 415 v 753 ‘8
Totovi Lentil --eweeee---- 62 815 S 87

Casing Scuedule;

Diameter (inches) Depth (feet) Pemarks
16 - 0D - 0- 33 :
10 - ID 0-811
6 - ID 804-815 . - Screen from 805-815 feet
Chemical anairsis: Constituents {5 parts ,er milling

'Date;m__jz, 1953 __. Temp.7h °F, SiO_76 - _ . Fe,0] . Cal9 - .,

Mg 6,2 -, Na + K31} - - | HCO3J.J.2.;_;.-_- C03_Q____—___, SO_‘j_,_&_‘__: _. Ci4.8 .
F,3 . NO,,2 ., Haraness73 _ ._. Dissolved sulius ] .
Specific cz;r;ﬂ;ctance__lQ_’-}____ micromros, pH_ 7.3

Padiochemizal anaiys:s: Date March 11, 1965 Pu £0.4% ¢/~ e0.5 _ pmgl,
Gross £ (Gamma; £1.0 _ 1/m/1

Peport snurce of data: Griggs, R. L., 1955 and 1964

Pemarks: Drilled for geologic and hydrologic information.

5L



Goologist's Log

TEST HOLE NO, 3
Los Alcmos Conyon
SEiSW¢ Scc.13, T. 19¥., R. 6 E,

Altitude: 6,625 foct
Top Conerctc Basce - Elev, 6625,31

Dcpth
fect)
From To
Alluvial cover
SOilZOHC..--a-‘oooqccoo-c‘. O 1.5
Send, finc to medium and silt
Grains arc angular to sub-angvlor, laterials
arc quartz, sanidine, ond Bandclicr tuff, A -
fow small fragments of subwroundcd to rounded,
padlc pinkishetvhitc pumicc arc prescnt,
<’,
Vallcyfill....c............. 1-5 371/4/58

Sand end gravel

Sand ond gravel composcd of cquel amounts
of medium to coarsc sand and medium gravel,
The sand is composcd of onguler to subw-
angular fregments of quortz and senidinc.
Grevel consists of angular to sub-anguler
fregments of wclded Bondelier tuff, light
groy, densc rhyolite, and Chicoma voleanic
rocks, A littlc silt is prcscnt through
the zonc,

Bandelicr tuff (7)
TontRocknlombcr(?)l.toqoooco.oo-u 37':

Pumiccous tuff tith fragments of voleanic rock

Poorly consolidcted, pinkish buff ond groy
tuffeccous meterial composcd of quarts,
scnidino, pumicc, and csh., The matoricls

proscnt arc chicfly angular frogments. The 35

pumicc varics from white to pelc pinkish buff,
ond consists of frogments ranging up to 1/4
inch across. It varics from cclluler, silky
punicc to a pumiccous glass cnd corrics phonow -
erysts of quortz (some of vhich arc quartzoids),

1

r 0
15 Y5
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Test Hole No, 3 - Continucd

ond sanidinc (?). The fregments of voleonic
rock arc chicfly andesitc and dacite derived
from Chicomz rocks, but smell frogments of
rhyolitc else orc present, This zonc con-
tains somc fragments showing worn surfaeccs
and it is possiblc that the moteriel was at
lcast in part depositcd in water,

Gravcl zono

Gravel ond somc soend; with subordinate amounts

of clw L L L 4 L4 [ ] - L J * . L - [ 4 L4 L) * L) [ L)

The sub=ongular to sub-rounded gravel is
csscntially all derived from Chicomo vol-
canic rocks and ranges in sizo up to 1 inch
in diamoter, Thorc arc only trecos of pumi-
ccous gless; groy, dense rhyolite; and gray,

Depth

(foct)
From_7' To

175

glessy rhyolite, Tho sand, ranging from fine

to coarsc, is ongulcr to sub-angulor ond is

composcd of thc samc matcrials as the grawel,

The zonc is noticecably cloycy betweon the
folloving dopths: 190 to 197, 210 to 215,
and 225 to 239 fcet, The clay is brick rod,

very plestic when wet, and cpparcatly occurs

in thin bcds,

White Rock Canyon basalt

Basal‘b(upperﬂoﬂ).........-...cc

Very dark greoy to blacl, fincegrained
basalt containing a fov tiny phenoerysts
of olivine (?). The uppor 6 fcet of the
flow is vosiculer, thc eccntral pert is
non-vcsicular and the lower 25 feot is
highly vesiculer cnd slightly rcddencd
by oxidetion,

Interflow ZONC o « o o o ¢ o o o o o o ¢ o o o

This zonc consists of angular frogmonte of
vosicular and oxidized basalt, sub-rounded
pcbbles of andesite, and some clay.

266

327

[ /

266

327

(351

é17f



Test Hole No, 3 -~ Contimucd

Dopth
(foct)
From To

Andositic (?) basalt (lower flow) o o o » o 332 ,, 388 (277

Medium gray to medium derk grey, fine
greined andesitic (?) basalt vhich ape
peors to contain a high proportion of
foldspar, This bogalt is slightly
coerscr groincd than the upper flov,

Tho upper 11 feot of the flow is vesicue
lor ond reddened by oxidation, the cone
trel part is nonevcsicular, and the lower
4 fcot is vesicular end slightly reddencd
by oxidation,

Puyc gravel
Uppor Gravel zone
: /7 ,
Gravel cnd send; with somc clay « « « & o 388 530 i~

The angular to subeangular grovel ranges

up to 1 inch in diomcter end is composcd

chicfly of endecsitc and dacite derived
_ from Chicome volecanic rocks. Other matere
iols prescnt arc light grey, dense rhyo-
lito; grey glessy rhyolitc; and a troce of
pumiccous glass (?), The sond, medium to
coarsc, is composcd of anguler to sub-angu-
lor frogments of quartz, cnd the same
materials as eomposce the grawel, The grawel
and scnd immedictely underlying the andesi-
tic (?) bosalt flow is brick red, The cne
tirc zonc is slightly claycy.

Pumicc zonc 5 )

Gravel with somc sand o o & o ® o 8 9 ® e a 530 620 /:D&A/

The gravel ronges from angular to sube

angular ond most frogments erc less than

1 inch in diemcter, The matericls come

posing the gravel oarc chicfly pumice ond
fregments of Chicoma volecanie rocks with

the rotio of pumicc to Chicome fragments
verying through the zone, In general,

the pumice is morc abundant thon Chicoma
frogments, but from 525 to 555 foct tho
Chicoma fragments cqual or cxcced the pume ,
iec, The pumice in this zonc renges from — <+
white through light gray to pcle pinkish

buff, It varios from a very fincly ccllular

3




Togt Hole No, 3 = Continucd
Depth
(fect)
From To

pumice toa pumiccous glass. Phenoerysts
of quartz, and glassy foldspar (at loast
some of which is plagioclasc) arc rorc,
Also prosent in smoll amounts arc gray
densc rhyolitc; groy glassy rhyolite; and
traces of pele groy perlitic glass, The
send grains arc anguler to subeonguler,
renge from fine to coarsc and consist of
quertz, pumicc, cnd Chiecome metericls,
The zonc is very cloycy between 595 and
612 fecct,

Lower gravel zonc (Lowdermilk type srovel) i

Sand Cnd gI‘C.VOl; cl?-y.’ pink. . ¢ =& O & o .

The sand is pinkish grey to groayish pink
ond ranges from fine to coorsc and the

620

815(bote
tom)

greins arc submonguler to suberounded,
The matcriols composing the sand arc
chicfly quertz, and colorless to pink-
ish feldsper., Some pink chalecdonie
silica and volecznic rock frogments are
also present, The gravel ranges up to

3 inchcs in diometer ond consists chicfly
of subwroundcd to rounded picecs of -
quartz, quartzite, grenitc pegmatitc,
fcldspar, ond volecnic rocks, The vol-
canic rocks arc rhyolitic to boscltic
with derk colors prodominating, Chicoma
rocks arc rerce, Somc clay is prescnt
through thc zonc, At the top of the zone
o fow fragments of fincly ecllular, densc
pumice arc prescnt, This material mey be
coving. -

—

Encountcered ground water ot 790 foct
and the water rosc to 743.30 foct below
the ground surfoec, The hole was bailed ot
the rato of 22 gallons per minutc for 25
ninutes with on apparcnt dravidovm of 7 fect,
Ten minutes were requirced for rccover,
asccording to the driller,

Casing rccords

16~inch OD surfeee casing was sct ot 32 feet 10 inches.

10-inch ID cosing wes run to 811 foet,

10 fcet of 6~inch Laync sercen with 10 fect of 6=ineh ID
casing on top cnd was sct ot 815 fcet. Sercen csscmbly

xtends up into 10«inch ID casing to_ 795 fcct below LSD,
?Lowcr cnd of sercen sct at 815 feot)

Totel dcpth of holc 815 fect,



4

Gecpereal 1lnvestisations
/

Test holes were irillcl to determine the thickness of geclogic
units and of water-bcarins ormations. Some of the holes are now

used as obscrvation *rells to monitor the chendcal and rediocher ical

- quality of water 1n rer-hel water zones and in the rain aguifler.

‘Geologic, hydrologic and ~onstruction data of these test holes and

observation wells are pres.nted in tablc 17 to table 38. Loceticns
are shown on Figure 2. Ilaclu’sd in the tavles are recoris of'two

wells drilled for stock water and now used also gs observation wells.

49
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Table 17.--Test well P-4

USGS tocation No, 19.6.9.443 __ __ USGS Designation LT el

AEC Coordinates AEC hesignation

Driller_JYayne-Western Ine. ______ Address _w
VTopography_meMnyon Altitude 7,243 feet
Met:od drilled_Cahle Tonl Diameter___ A __irches Use_ Ohaeryation
Driiled iepth_ 1,205 feet Completed :epth 1,205 _feet

Date drilled_ Mexch 1950 _  Chief Aquifer(s)_gehicoms Formation

Depth to water__1,166.(feet Date_Jan. 5, 1951 __ ‘rra_ns}nlsa‘bility.] 000 _gpd/f

Specific capacity 0,6 gpm/ft After__ 720 hra.

Log: Thickness Depth S
Bandelier Tuff R
Tshirege Msmber ~---=-=e-=-  -280 280¢ 75
Otowi Member --cecceccccnca-- - 88 5685/69 24T
Guaje Member ~--ww--ccacc-- - 27 395 c8ve N
Puye Conglomerate “ R ST |
Fanglomerate Member =------ 240 635 57
Tschicoma Formation --------- - 570 1,205 EoVe
Casing Schedule:
Diameter (inches) Depth (feet) Remarks
16 - 0D 0- 109
2 -1ID 0- 288
10 - I» 0- T34
6 - I 0-1,195 g
< 4 - screen 1,195-1,205
bowl - ford

Clemiecal analysis: Constituents in parts jer million

Date July 17, 1952 _, Temp. 70" °F, 5102_13_ —. Fe 02 -, Ca_li_— —_
Mg_17.1 ., Na +K9.% - ., HCOS_BI__' - 00,0 __, so“Lﬁ_ -_,C22
FA o . NoL2 o, Hardness 56 - _, Dissolved solids .
Specific conductance__ 149 _ micromhos, pH_7.2

Radiochemical analysis: DateFeb. 1, 1965 __. Pu_<0.% d/m/1, U_1.9 pe/i,
Gross £ (Gamma) €1.0 _ a/m/1
Report source of data: Griggs, R. L., 1953 and 1964

Remarks: Drilled for geologic and hydrologic information
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TW-4 .
22446 N L
Elevation - 7243 ft, Total Depth - 1205ft (6038 ft elev.)
(water @ 1184 ft; 6059 elev. when drilled (1950);
water rose to 1170.8 ft; 6072.2 elev.)

Top
Log Depth Thickness Elevation
Tshirege Member,
Bandelier Tuff 0-258 258
Tsankawi Pumice Bed? 258-330 72 6985 -~
Cerro Toledo Rhyolite? 330-340 10 6913
Otowi Member,
Bandelier Tuff 340-368 28 6903 & 764 4
Guaje Member, .
Bandelier Tuff 368-395 27 6875 5764
o ,
Tschicoma Fm 395-1184 789 6848 ¥ 77.¢
PYe fom = Porfmn
Puye Fm
Fanglomerate Member? 1184-1195 11 6059 ¢dov
T ek, coev P~ /«, [
Tschicoma Fm 1195-1205 10 6048



Geologist!s Log
TEST HOLE 0. 4

Canyon Road

SE}SE} Sece 9, Te 19 N,, Ry 6 E,
Altitudes 7,243 feet
Top Concrecte Base = Elev, 7244.56
Drilled by Layne-Westcrn Coe,

Bandelier tuff
Pinkish orange and gray tuffe « o o o o o 5 5 ¢ o o 0 258

Poorly consolidcted tuff containing phenocrysts

of quartz, sanidine, and hornblende (?). This

tuff contains somc gray and brown, very cellular

pumice, Other motcrials present in traces are

gray rhyolitc containing phenocrysts of quartsz,

biotito, and hornblendej and minute fragments of ;

dark gray, fine=grained rock which is possibly e -

derived from the Chicoma, TFO —
O 5

Slight;ly pumiceous t\lff. e e o 6 b @ & ® B e o o @ 258 285

Slightly pumiceous, buff colored tuff cone
taining numerous fragments of Chicoma rocks
and some fragments of light gray rhyolite,-
The light gray to pale pinkish white pumice
is finely cellular, and contains phenocrysts
of quartz, sanidine, and biotite (2).

PUmicoous tUFLe o o o o « o o o o o s s v o o o o 285 368 ’

Pinkish buff pumiccous tuff containing some
angular fragments of Chicoma rocks and rhyo=
lite ronging up to 1/2 inch across, Between

égﬂtfé-BBO and 340 fect, Chicoma fragments are
abundant, The light gray to pale pinkish
pumice is finely cellular and contains pheno=
erysts of quartz, scanidine, and biotite, The
fragments of pumice ronge up to 1/4 inch
acrosse, Otner materials present in traccs
are obsidian, perlitic glass, and pumiccous
glass,
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Test Bole No, 4 - Continucd

Depth
(foet)

From To JA{
P\lmj.cc Zone * * a » . [ ] [ ) v * » . [ ] . L ] L ] . » [} 368 395

The zonc is composcd of light gray to almost /
whitc, fincly ecllular, silky pumicc vhich o
contains numcrous phcnocrysts of quertz end /
sanidine,

Chicoma volconic formation
Dacitc flows and flow brecCic v v o o o o o o o 395 805

Dull lavender-grey decitec porphyry containe
ing phcnoerysts of plagioclosc, quertz, bio-
tite, and hornblende, The plogioclasc occurs
both as dull, porecleincous end glassy phoeno-
crysts, Somc of thesc phenoerysts arc 1/2
inch long, The quortz occurs as smoll sube

2 roundcd phcnoerysts which range to clmost

A 1/4 inch long, Thc biotitc and hornblende
i phenoerysts arc oxidized to o brownish
o bronzc color, The ground mass of this rock

is extrcmely fine grained, Individuol flous
cannot be difforentiated,

Decite flous and flow breceic o o o o o o o o o 805 1184

Reddish browm decitc porphyry contoining
phenoerysts of plegioclasc, quartz, bio-

titc, and hornblendc which composc about 25
pcreent of the total mass, llost of the
plegioclesc phenoerysts cre glessy but somc
have o dull, porcclaincous lustcr, The
phenoerysts range up to 1/2 inch and arc more
numcrous then in the preecding scrics of flows,
The quertz occurs as smmll, sub-roundcd pheno~
erysts wvhich renge to almost 1/4 inch across,
The horn=blende and biotitc arc somevhat oxi-
dizcd end have o brovmish tint, The ground
mess of this rock has o slight grenular
appcarcncc, Individual flows camot be
differenticted.




Test Hole No., 4 - Continucd

th
fect)

i

From To

Dacitic scnd ond gravel or tuff breeeic o o o o o 1184 1195%

The zonc is camposcd of engulor fregments
of rcddish brown decito renging in size
from very finc sand to fine grovel, This
zonc is unconsolidated cnd the water pres- -
cnt caused the metcriel to heove 5 to 10
fcct up into the hole.

Ground weter was cncountered ot 1184 fect
and the watocr rosc to 1170.8 fect below
ground surfecc, The holc was bailed at the
ratoc of 8 gallons pcr minute for 35 minutes,
A dravdotm of 2 fceot resulted cnd 5 minutes
were rcquircd for rceovery, according to the
driller,

Docito flows and flow breceid o v o o v o o o o« o 1195  1205(bot-

tom)
Same as 805 to 1184 fcot,

Gasing'rccord:

16.inch OD surfacc cosing set at 109 feet,

12-inch ID casing with & 13 7/8-inch drive shoc on bottom
ond was run to 288 foct,

10-inch ID casing with a2 11 1/2-inch drive shoc on bottom
cnd wes run to 1,195 feet,

6-inch ID cosing wos run to 1,195 fect,

10 fcet of 4-ineh Loyne sercen, with 11 feet of 4minch ID
casing on top cnd, was sot at 1,205 foct. Scrcen
osscmbly cxtonds up into é-inch ID casing to 1,184
foct below LSD, (Lower cnd of sercen set at 1,205 focot).

Totel depth of hole 1,205 fect.



T-5

G.L. Elevation - 6592 ft ; TD - 263ft.; 6329ft Elev.
(drilled 1950;)
Top Differ w/
Log Depth Thickness  Elevation FIMAD USGS
Alluvium 0-23 23 not in Ny
(water @ 15-25ft) d-base
Tshirege Member,
Bandelier Tuff 23-120? 97 23-40

Tsankawi Pumice Bed? -
Cerro Toledo Rhyolite? 50-120? 70 6542

(angular Chicoma frag.

from 50-120 ft)

Otowi Member,
Bandelier Tuff 120-160? 30 6472 2 e 40-160

Guaje Member,
Bandelier Tuff 160-171 11 6432 160-171

basalt 171-TD 92 6421 171-TD

source: Black & Veatch, 1950

note: The original geologist's logs do not provide enough data to determine the Tshirege -
Otowi contact. Do not understand how the U.S.G.S. determined Tshirege-Otowi contact from
the original geologist's logs(Black & Veatch). Reviewed Griggs, 1964, U.S.G.S source- did not ,
find reference to this well other than a location marker on geologic map.



Table 32.--Test wall T-5

USGS Location No, 19.7.31.433 USGS Designation _T-5 (Test well 5)

AEC Coordinates ABC Dosfgnation

Driller_ Jenkins Drilling Co. . Address

Topog,_'aphy floor of Pajarito Canyon Alti.tude . 6,592 feet
Tused

Method drilled_ Cable tool Diameter__ 24  inches Use

Drilled depth__ 263 feet Completed depth _ 263 feet
Date drilled__ Msrch 1950 Chief Aquifer(s) None
Depth to water___ dry feet Date . _ Transmissibility. ___gpd/

Specific capacity gpn/ft After

Log: Thickness Depth

Alluvium ~-- 23. 23

Bandelier Fuff -----—-——~ — T~ -
Tshirege Member ——eew- —— 1%3: 40 y
Otowi Member ~wccaceee - 180 I
Guaje Member ~-—--ceceauo 11-171 *5//7«/”

Basaltic rock
Unit 2 - '02-263 _ 11

Casing Schedule:
Diameter (i{nches) Depth (feet) Remarks

24 OD ,@ . ©pen hole.below 22 feet

R

Chemieal anzlysis: Constituents in parts per million
- Date v » Temp. SF, 8102_ , Fe . Ca '
Mg , Na + X___ , HCO_ » €O, . SO, » C1 '

o
F , .NOS , Hardness , Dissolved solids R

Specific conductance__. aicromhos, pH

Radiochemical analysis:- Date _, Pu d/m/1, U ng/l,
Gross _/5 (Gamma) d/m/1 .

Report source of data: Griggs, R. L., 1955 and 1964

.Remarks: n::imd for geologic and hydrologic infurmation. = - - - . ..
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Mable 33.—3&1:::3!1 ¥o. 1

UBGS Location No. _19.7.36.314 USGS Designation _Buckman No, 1

AEC Coordinates : _ AEC Designation ’ —
Driller ' Address _
Topography_Flood plain of Canada Anche o Altitude __5,550 feet
Method drilled Diameter inches Use__ Stock
Drilled depth ___feet Completed depth : feet
Date drilled Chief Aquifer(s)__Tesuque Formation
Depth to water Flowing feet Date 3 Transmissibility. ___gpd/f
Specific capacity _______ _gpm/ft After i
Log: ' feet ' feet

Not available )

Casing Schedule: .
Diameter (inches) Depth (feet) Remarks

Chemieal analysi‘l:-l-,Constituents in parts per million

Date_Oct, 1964 , Temp._§3 °F, 8§10, , Fe , Ca__ &

Mg 0.5 , Na + X__48 , m:o3 63 . OOJ 14 , soi -, Cl__4 .

F__0.4  »o 1.2, Bardness__ 12 , Dissolved solids 247 ppm '
g —l

Specific conductance_120- _ micromhos, pH_8.9

Radiochemical analysis: Date_Nov, 2, 1964 , Pu 0,4 d/m/1, U_2.0 ng/1,
Gross _£ (Gamma)_18.0 d/m/1 L :
Report source of data: Splegel, Zans,. and others, 1963

Remarks: Sounded depth was 43 feet in October, 1964, Well: flows &4 gpm.
1/ Analyses by the Loa Alamos Scientific Laboratory

~ Well used as part of LASL and AEC monitoring net.
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Log of Test Hole Pejarito Mo, 1 o, (7=5)
Pajarito Canyon, Los Alamos County, Hew lexico

Elcvation: 6,592 fcot

Dcpth
(fcct)
From To
Quaternery elluvium:
Soil zone

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

of quartz, sanidinc, and debris derived from the

Bandelicr tuff, The silt is chiofly tuffaccous

debris from the Bandelicr tu-ff..QOQOoo-on-oo-oao 0 195

Valley £ill
Scnd and gravel with some silte The sand is

medium to cocrsc and composcd mainly of angjular

grains of quartz and sanidine (quartz erystels

arc rarc), The gravcl, with picces renging to

1/2 inch across, is composcd of angular to sube-

angular fragments of Chicoma volecanic rocks;

wclded Bandelicr tuff; and gray, donsc rhyolitc.

Some silt, composcd chicfly of deobris from the

Bondelior tuff, is present throughout the zonc,. 165 23

Bandclicr tuff (Plecistocenc):

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

matcrial appercntly ranges from slightly welded

to ashy(?) tuff and contains crystals and erystal

fragments of quartz and sanidine, ond traces of

obsidian, Also prcscent from 50 to 120 feet are

somc angular fregments of Chicomc volcanic rocks

end gray, densc rhyolitc, Somc of thosc frage

ricnts may have caved from the valley fillewesesoes 23 120+

Tuff, buff to lisht gray, and cssenticlly as from
23 to 120% fcet but containing somc white to pale
pinkish buff pumicc and probably lorgely ashye.... 120% 160



Depth
Log of Test Hole Pzjorito 1o, 1 (oontinued) (feet)
. From To
r {
Pumice zone, Yhite to very light gray, silky, lump
pumice containing phecnocrysts of quortz and sanie
dine., Also present are some minute fragments of
dark gray, fine-grained, volcanic rock; and some
ashy, tuffaceous material, This zone probably
represcnts the Santa Clara pumices o o o v o o 9 o o « o o 160 171

Thite Rock Canyon basalt (Pleistocene):

Besalt, very dark gray to black, moderately rick in
olivine and containing a few small phenocrysts of
plagioclase, From 171 to 220 and from 250 to 263
the basalt is vesiculars. o o o o s s o ¢ ¢ s & 0 s s @ "0 171 263 T.C.

Yote: No water was encountered and the hole was
abandoned, Twenty=two feet of 2L-inch cone
ductor pipe was lcft in thc hole,
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T-6

Differ w/
FIMAD USGS

7

G.L. Elevation - 6698 ft not in 6705

TD - 300ft.; 6398 Elev. d-base N
(drilled 1950;)

Top
Log Depth Thickness Elevation
Alluvium 0-25 25 N
(water @ 15-25ft)
Tshirege Member, 25-65
Bandelier Tuff 25-7
Tsankawi Pumice Bed? -
Cerro Toledo Rhyolite? -
Otowi Member, *, s 66/3
Bandelier Tuff 25?-275 250 66732 st 85-265
Guaje Member,
Bandelier Tuff 275-TD 25 6423 265-285
Puye Fm 285-300

source: Black & Veatch, 1950

note: The original geologist's logs do not provide enough data to determine the Tshirege -
Otowi contact. Do not understand how the U.S.G.S. determined Tshirege-Otowi contact from
the original geologist's logs(Black & Veatch). Reviewed Griggs, 1964, U.S.G.S source- did not
find reference to this well other than a location marker on geologic map. Also, the Puye Fm is
noted in U.S.G.S. logs and not in original geologist's logs. Purtyman Report agrees w/U.S.G.S
except for GL elev.;,;/6642.1“>ft. S
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. Table 23.--Test well T-6

ol

USGE !ocation No. __ _]3_._6,36_._],!-}1_____~ USGS Designation T -6
AEC Cocrdicates ___ . ... __ . __ AEC E)esighatfon
ritler_ Jenkins Drilling Co..__ . Address o
Torpogranhy_Floor of Pajarito Canyon N Altitude 6,705 . feet
Metrod jriiied Cable tool Diameter __inches Use_ Mmnused
Driiled iepti___ 500. fenrt Completed depth __300 _‘feet
Date drilled_ March 1950 Chief Aqdifer(s)_;_jbne
Depth to water__dry feet Date - ‘_;_ Transmxssibility. —__Epd/f
Specific -apacity gpm/ft After__ o
Log: Thickness Depth
Alluvium ------ e ——— -~ 25 25
Bandelier Tuff TS
Tshirege Member ==--===--  60- . 8 - ..,
Otowi Member ---e==-==== 180- 265 . - -
Guaje Member --e--==--==- 20- . 285 o -
Puye Conglomerate -
Fanglomerate Member ---- 15- - 300 &7 :
(, 705
ze5 .
. /“
Zoe
- Casing Schedule:
Diameter (inches) Depth (feet) Remarks
Open hole

Chemieal anal vsis: Constituents in parts per million

Date ' . Temp. °F, sxo;( , Te , Ca .

Mg_ , Na + K ___, HCo__ , coO___ - , SO , C1 .
—_— -_— pe | ] ’ e 4

¥ s No3 , Hardness , Dissolved solids .

Specific conductance __ micromhos pH_

Radiochemical_analysis: Date . Pu d/m/1, U_____ pgst,

Gross _£ (Gamma)__ d/m/1
Report source of data: Grigrs, R. L., 1955 a.nd 1964

Remarks: priJled for geologic a.nd hydrologic.» infornntion. .

56



Log of test hole Pzjarito No, 2 (714;/
Pajarito Canyon, Los ilzmos County, New lexice
Elevation: 6,668 feet

Depth
(feet)

Quaternary alluvium From To

Soil zone

Sand, fine to coarse, and silt. The fine to
medium sand consists of quartz, sanidine,
and debris derived from the Bandelier tuff,
The silt is chiefly dcbris derived from the
Bandelicr...--...-.-...-...a. O 1.5

Valley fill

Sand and gravel, with some silt, The medium
to coarse sand is composcd chicefly of angular
to sub-angular grains of quortz and sanidine
(some quartz crystels are present), The
gravel, with pieces ronging to 1 inch across,
is angular to rounded znd composcd of frag-
ments of Chicoma volcanic rocks, welded
Bandelier tuff, =nd pinkish gray to gray
rhyolite (Chicoma meterizls arc prodominant),
Some silt, composcd of debris from the Bande- .
lier tuff, is present throughout the zonc. « . . 15 25%5

Bandelier tuff (Pleistoccne):

Tuff, pinkish orange to buff to light gray, conteining
crystcls and crystal fragments of quartz and sanie
dine, traces of smell fragments of obsidian,
From 2515, to about 200 fect, the Buff is slightly
welded., TFrom 70 to 275L, it is slightly pumiceous,
Also present in the samples cre some angular to sube
roundod plcces of Chicomz voleconic rocks, and gray
to pinkish gray, dcnsc rhyolite, Most of this.
material probably caved from the valley £ille o o o o 2555 27555



Depth
(feet)

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

Tuff, light grey, ashy; and containing some light
gray to palc pinkish gray, finely collular
punicce and a tracc of small fragments of obsidian,
Also presont arc some angular to subeanguler frog-
monts of Chicoma voleaniec rocks, and gray, densc

rhydim......Ol.O.....'.....000..!000Q.".O....‘

Hote: A small (unmeasurod) amount of water wes
present from about 15 to 2545 fcet., The
holc was abandoncd,

27545 300 T,D,

/'//,,AAMJ'/ uwret’



G.L. Elevation - 6224 ft
TD - 55ft.; 6169 Elev.

(drilled 1950;)
Log
Alluvium

Otowi Member??,
Bandelier Tuff

basalt
(clay 45-51 ft)

Depth

0-10

10-45

45-TD

source: Black & Veatch, 1950

Top
Thickness Elevation
10
35
10 6179

Differ w/
FIMAD USGS
not in N
d-base N

N

N

N

note: Purtyman Report cites Griggs (1955) and agrees w/U.S.G.S data.



Topngvam.y .Anchn m.nyon _— ~,_ e _ T Altitade ‘}‘.5' 22h  icet
Metzod driiled_ Cable tool S ) Use__ Imsed . _
Dri.led i pt__':",fs_'_ foot Con,ﬂe et U ‘ “

_ﬂ,zci[_;LZ-s_‘a~‘__ Chlef Aqd fer(s)-.m.u

Date drilled

Depth to water Vd.u "{éet Date

_ gemss 't After

‘S'p.ecxf. < -apa S
Log: -~ o - e '.micknesa Depth . ' . b ¢

Alluvium -—------------------.;10 10 R S

Bandelier Tuff : R e Do
Otowi Member ----cc-ce-eee- 35-h5 ;1s~_ O _ 2

Basaltic Rocks of Chino ’ T T
k88 mt 2 --_------------' 3 s . N YA : \ T . - K
(clay us 51) B

o ST . P

'.9

Casgny Sine falre: RN
i dmeter Uncres:

" Depth

Ciemreal an

Date

e -w oA - : :
Disso v ed q')lus . .

Stecific c::ndactance__

Dadioc}'e mical anal y81s
Gross j(Gama)

. T
‘apor_t vu"'ce of da?a- .

-?.emar‘xs:




Log of test hole ancho No, 1 (7»7)

ofﬁfjﬂ4p

Ancho Canyon, Los Alamos County, New lioxico
Llcvation: 6,22/ fcet

Depth
(feet)

From To
Quaternary alluvium:
So0il zone

Sand, finc to medium, and silt, Thc sand consists of
angular to sub-angular grains of quartz and soni-
dinc derived from thc¢ Bandelicr tuff. The silt is
chicfly tuffaccous material derived from the Bende-
licr. ® 8 o e o & 8 ¢ o e 5 6 0 @ ¥ 6 & & o s s 0 o ® 0 1‘5

Valley £ill

Sand with somc gravel. HHcdium to coarse sand com-
poscd of angular to subeongulor grains of quortz
and sanidinc (quartz erystals arc rarc)e The fine
to medium gravel is composcd mzinly of zngular to
sub~angular fragmeats of Chicomz volcanic rocks, and
gray, densc rhyolitc. A tracc of gray, glassy rhyo-
lite, pinkish-buff pumice, and pumiccous glass arc
also proscnt. « & ¢ 8 9 @ 9 2 8 B o e s > p 0 e s e @ 105 10

Bandelicr tuff (Plcistoccne):

Tuff, pinkish orangc to buff, ashy, and contzining phcno-
crysts of quartz and sanidinc, Also proscont in smell
amounts arc angular fragments of Chicoma voleanic rock,
gray, densc rhyolite (?), and pumiccous glass. Somec of .
these latter moterials may be cavinge o « o ¢ ¢ o o o 10 45

Undifforentiated lake clay (Pleistoceonc):
Clay, buff colored, plastic, and without sand and silt

but containing smell angulcor to sub-anguler fragments
of vcsicular basalt, and Chicoma voleconic rockse o » ¢ 45 51

Whitc Rock Canyon basalt (Plecistocenc):
Basalt, very dark gray to black, Tine grained, vesicular
and moderately rich in olivine, Buff colored, plastic
clay £ills somc of thc porc sSpacCSe o o » o s ¢ s o o 51 55 T,D.

Notc: No water was obtained and the
hole was abandoncd.
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H-19

Elevation - 7178 ft, Total Depth - 2000 ft (5178 ft elev.)

Top
Log Depth Thickness Elevation
Alluvium 0-27 27

(water between
14ft & 27ft)

Tshirege Member,
Bandelier Tuff 27-200 173 7151

Tsankawi Pumice Bed?
Cerro Toledo Rhyolite? 124-130 6 7054

Otowi Member,
Bandelier Tuff 200-415 215 6978

Guaje Member,

Bandelier Tuff 415-472 57 6763
(water @ 450-472ft

6728 ft -6706 ft)

Tschicoma Fm 472-819 347 6706
Puye Fm
Fanglomerate Member 819-1210 391 6359
(water @ 970 ft, 6208 elev.)

§969
Tschicoma Fm 1210-1480 270 1210
Puye Fm
Totavi Lentil 1480-1490 10 5698

Tschicoma Fm 1490-2000 510 5688



o

Specific conductance__.

Table 22.--Test hole H-19

U8SGS iocatine Na. 10,6,17.234 .. . USGS Designation H-1

AEC Toordi: atues . AEC Vesignatiorn

Sriller Jenkins Drilling Co. . Ali-ess e

Topogrask: Floor of Los Alsmos Camyon . Altitude _ 7,178  icet
Met:-o: a-illei__Cable tool _  D.urcter8  ircres Use_ Unused

Driiles .ieptl 2,000 __fenrt Compicted zZepta -_ _feet
Date drilled September 1949  Chief Aquifer(s)_ Tschicoma Formetion =
Depth to water 970 #5_ feet Date Oct. 1049 Transn;séibility___:__‘ __gpds

Srecific capacity == _gEpm/ft After -

Log: Thickness Depth 7oy ¢l e
Alluviufih ==-—c=mmmmcrna=- - 27- 271 . 7 v ; YA
Bandelier Tuff. _ . .

Tshirege Member =------- 173 200 - 77%551 '

Otowi Member =---=~=-=== 215-  l15 - ,27 L7 .

Guaje Member =-e-=--= ——— 21- Y2 - 90 £
Tschicoma Formation =----- 3h7. 819 '

Puye Conglomerate o < .
_ Fanglomerate Member ---- 391 1,210 - "/v57 110f -
Tschicoma Formation ------ ~,270- 1,480 - c54¢ " '

e e o i i e e

Puye Conglomerate . 45§
" Totovi Lemtil ====m-m-=- . 10. 1,490 ~ (i
- Tschicoms Formation ------ ~,510. .2,000 - - ©¢¢
Casiny S-uedule:; .
Diameter (inches) NDepth (feet) Pemarks
8 -1 0-10 Open hole

Ci.emical aralvsis: Constituents in rarts per million

Date , Temp, °F, Si0. fe . Ca ,
2 )
3
Mg , Na + K__ . HCO3 . C03__ R SO4 , C1 .
r ., NO. , Hardness_ , Dissolved soliis .

3

micromhos, pH

Radiochemical_analysis: Date____ _ , Pu _d/m/1. U__ ug/s .,
Gross 4 (Gamma)_____ d/m/1

Report source of data: Griggs, R. L., 1955 and 1964

Remarks: Drilled for geologic and hydrologic information.
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. Table 23.--Test well T-6

USGS focation No. _ 19.6.36.141 ___ USGS Designation T -6

AEC Tnceriicates oo AEC Yesignation

————— e - =
i . . .
P

Driller_ Jenkins Drdilling Co. __ = Address —_
Topography_Floor of Pajarito Canyon Altitude 6,705 feet
Metrod driiied Cable tool Diameter_____ ___inches Use_lUnuged

Driiled iepti_ 300  feet Completed depthr _300  ‘feet
Date drilled_ March 1950 _ __ Chief Aquifer(s)___None __

Depth to water__ dry feet Date : _;_ Trans.missibillty. ___gpd/t
Specific -apacity gpm/ft After _
Log: Thickness Depth
Alluvium --=e-=e- ——————— -~ 25 25
Bandelier Tuff
Tshirege Member --~---- - 60-. 8 . ’
Otowi Member ----=-----= 180- 265 - . -
Guaje Member =-eee---=== 20- . 285 o -
Puye Conglomerate ~
Fanglomerate Member ---- 15- 200 :
(’ 705
ze45_.
—7 5
44 -
Casing Schedule:
Diameter (inches) Depth (feet) Remarks
Open hole
Chemiecal analvsis: Constituents in pax;ts per million
Date o , Temp, °F, 5102 , Fe , Ca .
Mg , Na + K . HCO, —. co, . S0, , Cl .
¥ . No3 , Hardness_ , Dissolved solids .
Specific conductance __ micromhos, pH .
Radiochemical _analysis: Date . Pu d/m/1, U___ pg/t,

Gross _f (Gamma)__ d/m/1
Peport source of data: Griggs, R. L., 1955 and 196k

Remarks: Drd4lTed for geclogic and hydrologic informétion. -
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Table 24.--Tayme-Veztern well

USGS “ocativr Yo, _ 19.7.4.44he | USGS Designatio: _La,’n‘-]ggs_tg..\_m Yell

AEC Toorcidrrvatss __ . o AL Lesignat on o e
Dri.ler Layne-Westerm Co. _ __ __ .A:c.r<ss Kansas City, Mo, __  __ e
Topoyraphy _Floor of Guaje Canyon _ " = Aivitude _5,977  _ i:zet

Met-n: iriiled Cable toolw

MNaseter_ 8 ir.nes Use_Observation
Dri.led iapt._ 147 _ feet Compiete! -eptn _ 14T fee-

Date drilled_ March 1950 _ Chief Aguifer(s’ Tesugque Formstion = .

Depth to watc:--_}QQ_;_s feet Date”,D_eq_._ﬁ,*;Qﬁa_, Transmissioilsty = _ gpd s
Specific capacity___ = _Epm/ft  After_ - . - _
Log: Thicinces Depth
Alluvium ~-cecccmmmcmcc e 12. 12
Puye Conglomerate

Fanglomerate Member ----- 13. 25

Totovi lLentil]l ee--meceaaa. 5C- 75
Tesuque Formation =-==----- 82-157
Casing Schedule:

Diameter (inches) Depth (feet) Remarks
8 0-147 20 feet of screen 127 feet to 14T feet

Chemr:eal analysis: Cecnstituents in parts ;er million
date__ APr. 21, 1959, Temp, 63 °F, 510, .
Mg, Na-+xk_8.9 HCO,, 98 ., co,_ 0 _ .o, , Cl oo ,
F O‘l"__. N03__9.Q___. Hardness__60 _ , Dissolved solids .

"1y

e . Ca .

Specific conductance 162 __ micromhos, pH fz.’-l-_______

Radiochemical analysis: Date_ Apr. 21, 1059  pPu__ O  d/m/1. U_ Q ugst,
Gross \ﬂ (Gamma)__©O d/m/1
Report source of data: USGS well schedules.

Remarks: Used to supply contractor with water during drilling of supply wells
in Guaje Canyon.

.
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Table 25.--Test GT-1
USCs ‘oeatisn No, - 19,7.13.1_]_’,}& _ USGS Desigration 671 (I-1A, Guaje ‘I'e_s_'l:_)~ _

AEC Toordizat-s . e . A Designatc L .
Cri.ier Jayne-Western Co. _ .. ___. Ac.ress Kansas City, Mo. ______
Topograni. Floor of Los_Alamos Canyon ltitade _5,62%  feet

Metsoa >-ille! Hydraulic rotary . Diareter_ b __i.nc:z-es Use_Qbservetion =
Driited feptl. koo __ feet OComoleter detn _JQO . feet

Date drillec March 1946 ~ Chief Aquifer(s)_ 'l'esugt_xe Formation

Depth to water flowed feet bate_mmargb 946 Transmissinility. = gpd/f

Specific capacity___ = _ _gpm/ft After - o )
Log: Thickness Depth

Alluvium =--cceccmccmccac—- 78- 78

Tesuque Formation ------ --= . 322-400

-

Casing Schedule;

Diameter (inches) Depth (feet) ' Remarks
6 0-76.5
L 0-400

Chemiecal anaiysis: Constituents in parts per million

Date 1960 ., Temp. Bk °F, si0 , Te , Ca .
—May : r— —_— —_—

Mg______, Na+K_70 , HCO, 188 _,co,_ 0. _ _.S0._235 . Cl7.0
F_O0.h . NO, 1.0 _, Hardness___ 37 , Dissolved solids _ 239 .
Specific conductance ﬁi __ micromhos, pH___s.l_ .

E‘ag_i__o_gherlipa_l___a_g_a_vlzg_iys:‘ Date_ May 1960 , Pu_0.0 d/m/1, v_17.5 ng/i,

Gross ‘ﬂ (Gamma) ___ 10 d/m/1
Report source of data: Black and Veatch, 1946
Remarks: Sounded depth 305 feet. kp].oritox';y test hole for water supply.
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" fable 26.--Test GT-5 |
USGS Location No. _19.7.13.124 USGS Designation $F-5 (350? Sign,Guaje Te:

AEC Coordinates __ AEC Designation

Driller_layme.Western Inc Address _Kansas City, Mg,
Topography_ Floor of los Alsmos Canvon  Altitude _5,609 fee
Method drilled___Cable tool Diameter__ 2 inches Use Qbgervation
Drilled depth_ 475 feet Completed depth EZE. feet

Date drilled_ Maych 1046 _ Chief Aquifer(s) __Tesuque Formation

Depth to water_flowing feet Date_March JOY6  Transmissibility. - gpc

'Specific capacity_ =~ __ gpm/ft After -
Log: Thickness Depth
AMluviun cecemmccccccn e 38. 38 -

Tesuque Formation -------  &33-475

Casing Scheduie:
Diameter (inches) Depth (feet) Remarks

2-inch to an undetermined depth. Well sounded and found to be cpen to a
depth of 275 feet, Oct. 1965.

Chemieal analysis: Constituents in parts per million

~ Date . Temp. °F, 810‘,_ , Fe , Ca .

Mg , Na + X - , HCO_ , CO : , SO , C1 '
4 [ T

F . NOJ , Hardness _ , Dissolved solids '

Specific conductance . micromhos, pH

Radiochemical analysis: Date__ , Pu d/m/1, U_______ npg/l,

Gross _5 (Gamma)__ d/m/1
Report source of data: Black and Veatch, 1956

Remarks: Exploriibyy test iole for water supply.
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Teble 27- --Test GT-3

-

USGS Location .No. 19 7.153.211  ysgs Designation GT-3 (Guaje Test )

AEC Coordinates - AEC Designation _

Driller_Iayne.Western Tne " Address w

Topography__Flaar of Ias Alamos Canyon k Altitudeapp, 5,620 feet
Method drilled PBydraplic rotary Diameter__ - inches Use__ Unused
Drilled depth_475 ~ feet Completed depth _0 feet

Date drilled_Mgrch 1946 ~~ Chief Aquifer(s)__ Tesuque Formation

Depth to water flmlgg feet Date_ March 1946 ‘rrqnsissibuity. - ___Epd/f1
Specific capacity - gpm/ft After_ = = '

Log: Thickness Depth

Alluvium ---cc-ccmmemmmnaae - 31-31

Tesuque Formation ------- —- LR W75

Casing Schedule: _
Diameter (inches) Depth (feet) Remarks

s Lo Ta _ : ‘ . Open hole

Chemical analysis: Constituents in parts per million

Date ' , Temp. °F, 310‘ , Fe , Ca ’

Mg , Na + X , HBCO_ , CO__ : ., SO, , C1__ .
) ] & 1

F , NO___ , Hardness . , Dissolved solids .

Specific conductance aicromhos, pH

Radiochemical analysis: Date » Pu d/m/1, U ug/l,
Gross ,ﬂ (Gamma) d/m/1 ) -
Report source of data: Black and Veatch, 1946

Rf’“_ﬂf; ﬁﬁmﬁw{teﬂ- 1 ]E~ fq; p:{gg :g-- ]'- Satneet S A AT L T e
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Table 28.--Test GT-2

USGS Location No. _ 19.7.13.42k USGS Designation GT-2 (Guaje Test )

AEC Coordinates ' ' AEC Designation

Driller_layne-Western Inc. . Addreas Ksnsas City, Mo.
Topography_ Floor of Los Alamos Canvon - Altitude ___ - feet

Method drilled_Cable tool Diameter__ = inches -Use__  Unised

Drilled depth__ 50 feet Completed depth 0 feet

Date drilled_March 1046 _  Chief Aquifer(s) Alluvium

Depth to water - feet Date : 'rransmiuiﬁuity. ___Epd/ft

Speci-ﬂ ¢ capacity - gpn/ft After
Log: Thickness Septh
AlIuvium =-=crmmceccmcoccana ho ° ". %0

Tesuque Formation --------- 10 -

Casing Schedule:
Diameter (inches) Depth (feet) ) Remarks

Open hole

Chemical analysis: Constituents in parts per million
Date . , Temp. oF, SiO‘ , Fe____ , Ca .
Mg , Na + K A ,BCOJ» ,COJ .SOQ , C1 '

F__ . NOS , Hardness , Dissolved solids .

Speecific conductance sicromhos, pH
a —_—

_R_a_diocfx_e_nical analysis: Date , Pu d/m/1, U ug/l,
Gross _4 (Gamma) d/m/1 _

Report source of data: Black and Veatch, 1946 .

Remarks: ¥xploritory test hole for water supply.
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" Mable 29.--Test GT-h . ' o

USGS Location Wo. _ 19.7.14.221a USGS Designation

AEC Coordinates . ABC Designation
Driller_Layne-Hestern Tnc.  Address _Eansas Ciby, Mo, -
Topography_Flogr of Log Alamos Canyon ’ Altitade _5 475 feet

Method drilled M Diameter 2 __inches Use _(hserymtion
Drillod depth__ 315 _feet Completed d-pth 3]5 feet 3
n-to drilledMerch 1946 __ Chief Aquifcr(l)_mgswmi
Depth to waterflgowing feet Date_ March 104§ Transaissibility, gpd/ L
8pecific capacity . gpm/ft After

Log: Yhickness Depth
AlNluvium -e--ee-- —————— —— sk 54
Tesugque Formation ~-=-=-ee- “z> 315

Casing 8chedule:
Diameter (inches) Depth (feet) Remarks

2 0-315 Perforated 60 to_315 feet
ST Bottom sounded 164 feet, Oct 1965.

Chemieal analysis: Constituents in parts per million

Date_ ‘ ' , Temp. °r, 810, , Fe (Ca ' ,
Mg , Na + X . HOOJ > , 003_ . . soi ,» C1 .
4 . NDS , HBardness , Dissolved solids ’

. Specific conductance -1cro-ho., pH

Radiochemical Analzail: Date , Pu d/m/1, U ng/l,
Gross _£ (Gaman) d/m/1 ' S
Report source of data: HElack and Veatch Inc., 19%6

Remarks: Erplecuityry tést hole for-weter supply.
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Table 34.--Buckman well

USGS Location No, 19.7.36,443 USGS Designation _ Buckman well

AEC Coordinates _ __.-Co .. ...0 . AEC Designation

Driller . .Address

Topography__ Flood plain 'of Canadas Ancha Altitude __ 5,680  feet
Method drilled Diameter 6 inches Use__ Stock

Drilled depth feet Completed depth ____ ____ feet

Date drilled . Chief Aquifer(s)__Tesuque Formation

Déptli to water Flowing feet Date_Qct. 6, 1950 Transmisslbrillty. ___Rpd/ 1

Specific capacity___ gpm/ft After | | '

Log: feet feet
Not awvailable

Casing Schedule:
Diameter (inches) Depth (feet) Remarks

Chemieal analysis: Constituents in parts per million

Date - , Temp.__ 60 oF, 8102_ , Fe , Ca ,

Mg  Na + K , HCO,_ , CO , SO, , C1 .
— - 3 3 4 -

F , NO , Hardness ., Dissolved solids '

Specific conductance___ __ micromhos, pH

Radiochemical analysis: Date , Pu d/m/1, U pg/l,

Gross _ﬂ (Gamma)___ d/m/1
Report source of data: USGS well schedules, Santa Fe County

Remarks: Well used as part of LASL and AEC monitoring net.
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Table 35:~=Test RT3

UBGS Location No, _19.8.7.143 - USGS neumt‘fon RGT-3 (Rio Grande Test-3)

AEC Coordinqte-

Driller_Layne-Western Inc. Address Kansas City, Mo.

AEC Designation _

Topography_Yalley of Rio Grande Altitude feet

Method drilled Cable tool

Drilled depth__495

Date drilled_February 1946

feat Completed depth
Chief Aquifer(s) Alluvium and Tesuque Formation

Depth to water

Bpecific capacity gpr/tt  After

Log:

foot Date

0

- Diameter, inches Use Tmand

feet

Traniminsibility. gpd/t

Thickness Depth
- (68~ 68

Alluvium «=-

Tesuque Formation =e=-=we--= §27-495

Casing Schedule:
Diameter (inches)

Chemieal analysis:

Depth (feet)

Constituents in parts per million

Remarks

Ca .

Date , Temp, °7, 810, , Fo__ .

Mg , Na + K , HDDS —— CDS , S()‘i » C1 :

F , NO__ , Hardness_________, Dissolved solids ,
)

Specific conductance

Radiochemical analysis:
Gross _£ (Gamma)
Report source of datas

aicroahos, pH

d/m/1, U ug/l,

Date - .
d/m/1 :

Black and Veatch, 1946

Remarks: Water reported from 50 to 80 feet
Exploritory test hole for water supply.
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T Ima v akar

Table 35--~Te8t RP-1

USGS Location No. 19.8.7.144 UsGS Deslgn;tion BGT-1 (Rio Gramn<:  Test 1)
AEC Coordinates ‘ ' AEC Designation .
Driller Layne-¥Bstern Inc. _ . Address Kanséa City, Mo.
Topography Ric Grande Valley Altitude feat
Method drilled_Cable tool Diameter inches Use Baysed
Drilled depth__53 = feet Completed depth 0 feet
Date drilled_Feb. 1946 Chief Aquifer(s)_Alluvium ’
Depth to water feet Date Transmissibility. ___gpd/f
Sf:ecitic capacity _zpm/ft After . : ' | '
Log: Thickress Depth

Alluvium ~e—eee-- —————em—- b 48

Tesuque Formation ~-=«-  =ee 5.7 53

Casing Schedule:
Diameter (inchza) Depth (feet) Remarks

Chemieal analysis: Constituents in parts per million

Date , Temp. °F, 810 , Fe___ , Ca ,
. —_— —
Mg____ , Na +X , HCO_ , <O , SO Q1 '
3 3 4
F , NO; , Hardness , Dissolved solids .

-3
Specific conductance __ micromhos, pH

Radiochemical analysigs: Date , Pu d/.'m/l, v ‘ug/l,
Gross _£ (Gamma) d/m/1

Report source of data: Black and Veatch, 1946
Remarks: Exploritory test hole for water supply.
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Table 37.--Test BGT-2

USGS Location Mo, 19.8.7.144a USGS Designation _RGT-2 (Rio Grande Fést)2)
AEC Coordinates __ AEC Dolign‘a‘tl.;oﬁuf
Driller_Layne-Western Inc. Address Kansas City, Mo.
Topogré'phy Valley of Rio Grande B ‘ " Altitude feet
Method drilled__Cable tool _ Diameter inches Use_Unused
Drilled depth_497 _ feet Completed depth 1) feet
Date drilled_Feb. 1946 Chief Aquifer(s) Alluvium and Tesugue Pormation
Depth to water feet Date _ Trangmissibility. ___gpd/1
Specific capacity gpm/ft After_ '
Log: Thickness Depth

Alluvium g - 41

Tesuque Formation «~-ecece—e-- - 56-¢ - W97

Casing 8chedule: A ‘
Diameter (inches) Dépth (feet) Remarks

Chemieal analysis: Constituents in parts per million

Date_ ' » Temp. °r, 810( , Fe , Ca .

Mg , Na + K ___, HCO, ) , CO . , SO , C1 .
o~ & “*

F ’ Nos_ , Hardness ., Dissolved solids .

Specific conductanco microahos, pH

Radiochemical analysis: Date , Pu_ d/m/1, U ng/l,
Gross _ﬂ (Gamma) d/m/1 ' o ‘
Report source of data: Black and Veatch, 1946

Remarks: Water reported from 50 feet to 80 feet.
Bxploritory test hole for water supply.
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Teble 38.--Pest ROR-Y ' ,
USGS Location llo 19.8.7.213 USG8 Designation RGT-4 (Rio Grande Test §)

ARC Coordinates ' AEC Designation

Driller Layne-Western Inc, Address Kamsas City, Mo.
Topography Valley of Rio Grande ' Altitade fee

_Method drilled_Cable tool Diameter inches Use_ Usused

Drilled depth_495  feet Completed depth 0 feet | ,

Date drilled__ Feb. 1946 Chief Aquifer(s) Alluvium and Tesuque Formation
Depth to water fest Date Transmissibility. _gpd/ft
Specific capacity gpn/ft  After
Logs . Thickness Depth

All;rviua - b7- T
Tesuque Formation M8 . 405

.

Casing Schedule:
Diameter (inches) Depth (feet) Remarks

Chenig._l__.gaigin: Constituents in parts per _nilliori

Date , Temp. or, 810, , Te , Ca .
Mg, Ma+X______, HOO, » CO, . 80, » Q1 :
F . uos_ ., Bardness__ , Dissolved solids »

Specific con‘q;_xetaneo micromhos, pH

Radiochemical mlzulf Date__ , Pu d/a/), U______ ng/l,

Gross _ﬂ (Gasma) ___d/m/1

Report source of data: Black and ¥eatch, 1946

Remarks: ygter reported from ‘50 to 80 feet.
' Ixplordtory test hole for water supply.




Special investigations

Special invectigations rel-ted to tect=site evzluations and to
tie disposal of low-lesel racdiloactive vwactes were rade at Techniecal
Arca T°-49, Mcriandad Canyon, Acid anl Puecblo Canyons, Bayo Canyon,
Los Alamos and DP Canyons, and the contamimted waste pits near

" PA-21. Fluid dynamics studles were made near TA-50 and TA-52.
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Tcchnical “rea TA-49

A.study was made of the geélogy and hydrology of area TA-U9
(Weir and Purtymun, 1962). Four test holes were drilled to detcrmine
the hydrologic and geologic characteristics of the main aquifer, and
to detect possible radicactive contamination. Three test holes were
drilled to determine the presaﬁce or abéence of perched water beneath
Ancho and VWater Cényons and féur test holes were cored to depermine
the physical properties of the tuff. Applicable geologiec, hydrologic,
and construction data obtained from these holes are presented on

tables 39?50. Locations are shown on Figufes 2 and 4. Construction

Figure 4 (caption on next page) belongs near here.

records of twehty-five moisture access tubes used to determine the
distribution of moisture in soil and underlying tuff are shown in

table 51 and locations are shown on Figures 2 'and 5.

Figure 5 (-aption on next pagec) belongs Neer here.

No radiocactive comtamination was found in the main aquifer,
and no perched water was found under Ancho and Water Canyons. Alr

permeability, porosity, density, and water comtent of the cores was

studied.
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Figure L4.--location of test holes in TA-49, Los Alamos County, N. Mex.
5.--location of moisture access tubes in TA-49, Los Alamos

County, New Mexico.
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Table 39.—Deep Test DP-5

USG8 Location No, 18.6.3.113 ' USGS Designation DT-5

ABC Coordinates I . AEC Designation

Driller__ Soil Mech. Inc. . Address ___ Brvan, Texas

Topography_Surface of Friloles Mesg Altitade __7,]43 feet

:

Method drilled_ _Air rotary Diameter___8 _inches Use__ Hmsed
Drilled depth_g78  feet Completed depth _ Q27  feet

Date drilled 1559 Chief Aquifer(s) None
Depth to water dry feet Date - Transmissibility. - _Epd/1
Specific capacity - gpr/ft  After : )
Log: Thickness Depth
Bandelier Tuff

Pshirege Memdber -~—-weemee- 641 -6%1

Otowl Nembea 198 -839

Guaje Member 101 -940

Puye Conglomerate ——e--co-e—e 38-978

Casing S8Schedule:
Diameter (inches) Depth (feet) ’ Remarks

8 0-180 . Open hole below 180 feet

Chemieal analysis: Constituents in parts per million'

Date , Temp, °Fr, 810 , Te , Ca .

" . Na + X N HCO_ - » co,___ N 30 ’ C1 ’
I*) -~ L)

4 . IDS‘ » Hardness_ , Dissolved solids ’

Specific conductance micromhos, pH

Radiochemical sgnalysis: Date , Pu d/m/1, U______ ng/l,
Gross _ﬂ (Gamma) d/m/1 :

Report source of data: (et &I J¥>; and Markymun, W. D., 1962

Remarks: Abamdoned dwe to drilling difficultiss. EKlsctric logs availadble.




Pable 40.—~Core hole CE-2

USGS Location No. _18.6.3.114 USGS Designation CB-2 (care hole 2)

AEC Coordinatea AEC Designation .

Driller__Sodl Mech. Inc. Address ' Bryan, Texas -
Topography_Surface of Frijoles Mesa : . Altitade _ 1,137 feet
Method drilled_Air Botlll ’ Diameter, 3 __inches Use_ Ubserwtisn

Drilled depth 501 feet Ccnpleted depth @ feet
Date drilled_ Jovember 1959 Chief Aquifer(s) Hone .
Depth to water__ 4ry feet Date__ : ' Traﬁsuissibility. _Epd/

Specific capacity gpn/tt After
Log: Thickness Depth

Bandelier Tuff .
Tshirege Membey —e-v-cew——e 591_'.-::. 501

Caging Schedule: :
Diameter (inches) Depth (feet) Remarks

2 . 0=500 . Galvanized pipe with lowér 20 feet
. pexforated

Chemical analysis: Constituents in parts per million

Date : . Temp.__'i". 810( , Fe , Ca v
Mg , Na + K __, HCO, » €O, : . 80, , Cl_ ,
F . uo! , Hardness . Dissolved solids .

Specific conductance __ micromhos, pH

Radiochemical analy_sj_g:- Pate , Pu a/m/1, U ug/l,

Gross _f5 (Gamma)__ d/m/1
Report source of data: Welr, J. B., Jr., and Purtymun, W. D., 1962

Remarks: Drilled to obtain core samples of Bandelier Tuff.
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" Pble hl.--Deep test DE-SP

USGS Location No. 18.8.3.171 USGS Designation r-SP

AEC Coordinates AEC Designation

Driller__ Soil Mech.  Inc. . Address __ Bryan, Texas
Topography___surface of Frijoles Mesn Altitude .14 feet

Method drilled__Air Rotary Diameter_k 3/4 inches Use_mmzpd
Drilled depth__A90 feet Comy.eted depth 63 feet

Date drilled_ 1959 Chief Aquifer(s)__ Hcone

Depth to water__ dry feet Date Transmiasibility. . ___ _gpd/f
Specific capacity_________gpm/ft After | | ‘ ‘

Log: Thickness Depth

Bandelier Tuff
TBM!'ege Mer e e 'l 6&1— o .-' 6!‘1
Otowi Member ---------- (51 .3 692

Casing Schedule:
Diameter (inches) Depth (feet) Remarks

Open hole

Chemiecal analysis: Constituents in parts per million

Date ; » Temp, or, 810‘ , Fe , Ca .

Mg , Na + X___~ , RCO_ , CO , SO, , C1 '
[ I X

F . Nor , Hardness________, Dissolved solids ,

Specific conductance_ sicromhos, pH

Radiochemical analysis: Date . Pu d/m/1, U_______ pg/l,

Groas _ﬂ (Camma)___ d/m/1 .

Report source of data; Weir, J. E., Jr., and Purtymn, W. D., 1962
Remarks: prflled to locate possible perched water zones im the Bandelier Tuff.
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. ‘Gable §2,--Deep tost DISA

USGS Location No. _18.6.3.131a _ USGS Designation _DI-5A

AEC %ordiugel AEC Designation

Driller__ Sofl Mech. Inc. . Address __Bryan, Texas
T@ographyw I Altitade T, 144  feet
Method drilled_ Hydraulic Rotary  Diameter 8 _inches Use_ Bbservation
Drilled depth_ 1,82] feet Completed depth 1,&1 feet

Date drilled Jammry 1960 Chief Aquifer(s)_Saxta Fe Group and Techicome My
Depth to water__]1,173 feet Date__JpE&i) 1960  Transmissibility.11,000 gpd/rt
Specific capacity 5.7  gpe/ft After_pampdng 25 hours st 81 gpp

Logs - ‘Thickness Depth
Bandelier Taff
‘Pshirege Member -ew--e-—=-- 64k 641
Otowl Mewmber 19& 859 u
Guaje: Menber L
Puye Conglomerate

Fanglomerate Member ——----- 237-1,167 7 [
Tschicomn Formmtion —----—=—-_,136-1,295 = ;°

Puye Conglomerate . | ;0
Fanglomerate Member --—-——-=1,138-1,431 ' (7 5.+
Tschicoma Formation —e-—e—-==l, 251,457 -~ ~ //
: Nember e———-—, 318-1,475
Totovi_lentil ., Se-1, o
deenRpsZeamtien - Y R »
Diameter (nwhu) Depth (feet) ) Rmrks
12 O=-"525 T oseL CooLmnomhoLTohsoteln

8 - 0-1,821 220 feet of torch cut slots heiow
 depth of 1,172 feet.

Chemical analysist Constituents in parts per million

Date_jpr, 30, 1960 , Temp._TO_°F, 810, 76 , Fa_.21 __,6 ca_8.8
Mg_2,9 , Ma+Xx 15,8 ,mo0 68 ',c0_O ,so_ 8.7 ,c.3

F_Q.2 l!()3 2.0 &rdnon 5& ‘muolvod solids .
Specific conductance_ 1%  micromhos, pH_ 7.6
Radiochemical analysis: Datell=13=63 , Pu_< 0.8 d/m/1, U_0.5  ugs1,

Gross _ﬂ(cu-) 8. d/-/1 ‘
R.port source of datas m’ & !o’ Jro, aﬁ m’ w. Do’ lﬁ

Remarks: Electazic logs avallabdble. prilled for geolagic and hydrologie .
inforention.
(Britium Units 2,6, Iq 1960).
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DT-5A

G.L. Elevation - 7144 ft ;

TD - 1821 ft.; TD- 5323 Elev.;

water-level (1960) @ 1173 ft or 5971 Elev.

Log

Tshirege Member,

Bandelier Tuff

Otowi Member,
Bandelier Tuff

Guaje Member,
Bandelier Tuff

Puye Fm
Tschicoma Fm
Lad=17 - furtymen
Puye Fm
Tschicoma Fm
Jaa-l#

Puye Fm

Totavi Lentil

PVJ‘ -0‘47W‘L-— pv'g“"aﬂ
source: Weir, 1962

641-839

839-930

930-1167

1167- 1293

1293-1431

1431-1457

1457-1475

1475-1527

Top
Thickness Elevation
641
198 6503
91 6305 — . ..
237 6214
126 5977
138 5851
26 5713
18 5687
52 5669
SE127



Table S.--Sample log of well DT-SA
Drilled by rotary with mud for carrier
Total depth 1,821 feet
Completed pilot hole January 25, 1960

Altitude of land surface 7,143.78 feet

Thickness Depth
(feet) (feet)
Bandelier Tuff
Tshirege Member:
Sidewall cores from hole DP-5:
Unit 1B
T™uff, kightegray-—te light-pinkish -
gray, highly friable; greenish
glass shards; rhyclite rock

fragments -------mecccoceccncnca 370
Unit 1A

PUMICEOUB =--------ccecmmcccncaa Lgo

Tuff, light gray to pinkish gray,

pumiceous, apparently friaeble -- 5C0
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Table 5.--Log of well DI-~5A - Continued

Thickness

(feet)

No samples recovered due to lack of circulation -~- 520 320
Unit 1A

muff, light-gray to light-pinkish-gray;
quartz and sanidine crystals and
fragments; mafic minerals in fine-gralned
ash matrix; light-yellowish-gray pumice
with cellular structure; light-red
rhyolite rock fregments occur from
560 to 641 feet; light-gray rhyolite
rock fragments occur from 580’to el .
Peet; fragments of 1ight-gr§? siltstone

occur from 610 to 615 feet =-m-msmmmmmeme= 1213 £41
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Table 5.--Log of well DT-5A :Eontinued
Thickness Depth
(feet) (feet)
Bandelier Tuff - Continued
Otowl Member:
Tuff, light-gray, pumliceous; quartz and
sanidine crystals and fragments with
minor amounts of mafic minerals in a
fine-grained ash matrix. Light-of
dark-gray and light-red rhyolite;
light-red and gray latite; white to
Jight-gray pumice fragments throughout
DEMbEY =w-m-m--mecemee—mc—e e cme—e o 198 839
Guaje Member:
Pumice, light-gray, contains same rhyolite
and latite rock fragments -<-----s=--=- - 91 930
Santa Fe Group
Puye Conglamerate
Fanglomerate gember:
Conglomerate composed of rhyolite,
latites, andesite(?), and light-
colored igneocus debris. Other rock
fragments include light-red sandstone,
Qumice, and light-tan clays. Some

gravels appear well rounded -------- 237 1,167
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Table 5.--Log of well DT-S5A - Continued

Thickness
(feet)
Tschicoma Formation
Undifferentiated latite and quartz latite:
Latite flow rock, light-gray to dark-
gray; interflows of greenish-gray
siltstone, rhyolite, and tuff fragments
and clays occur from 1,221 to 1,225
feet and from 1,259 to 1,264 feet ----- 126
Santa Fe Group
Puye Conglomerate
Fanglomerate ?ember:

Conglomerate camposed of rhyolite,
latites, andesites(?) and light-
colored igneocus debris. Other
rock fragments include light-~
gray and white siltstone; light-
gray and greenish-gray sendstone.

Same fragmenta appear well rounded.
Light-gray agh containing scme of
the above rock fragments occurs

from 1,415 to 1,431 feet ~--vecmea 138

5

Depth

(feet)

1,293

1,431



Table -.--Log of well DI-SA - Continued

Thickness Depth
(feet) (feet)
Tschicoma Formation
Undifferentiated latite and quartz latite:
lLatite flow rock, dark-gray, same of
appears glaggy ~---=---e--=memm-cccom—-- 26 1,457
Santa Fe Group
Puye Copglamerate
Fanglomerate/gember:
Conglomerate consisting of rhyolite,
latite, and other ignecus debris;
light-gray sandstone and brown
clay me~esemmmcmcmmcemcmeccccaan 18 1,475
Totavi Lentil:
Conglomerate camposed of bull
quartz, quartzite, and owuch
granitic debris. Also sbundant
volcanic rock debris; gray and

brown sandstone fragments ------- 52 1,527

55



Table 5.--Log of well DT-5A - Continued

Thickness Depth

(feet) (feet)
Undifferentiated unit:

Siltstone and sandstone, light-pinkish-
gray, yellow and brown with lenses of
conglamerate; arkosic is some zones but
containing much volcanic debris. Light-
gray and brown siltstomes occur from 1,555
to 1,580 feet; pumiceous zones fram 1,585
t0 1,595 feet and 1,760 to 1,780 feet.
Cuttings are finer from 1,775 to

1,820 feet —-----cemcmmm e 294 1,821

56



. - Table 43.--Test hole’ Apphs’

UBGS Location No. _18.6.3.13% USGS Designation __ Alpha

AEC Coordinates . AEC Designation

" Gross j (Gamma) d/m/1 :
Report source of data; Weir, J. E., Jr., snd Purtymm, W. D., 1962

Remarks: pptlled for geologic informmtion.

?91-"

Dri.llor_cgggy_mt!o. Address _los Angeles, Calif,
‘Topography mmw Altitade __T,125 feet
Method drilled Rotary bucket ~ Diameter__ 24 inches UseUnuiied
Drilled depth_ 180 feet Completed depth _189  feet
Date drilled__ February 1960 = Chief Aquifer(s) __None
Depth to water dry _feet Date . Transtii.iibiltty. _gpd/
Specific capacity gpn/ft‘ After o ‘ '
Log: Thickness Depth
Bandelier Tuff .--------- 189-70° 189
Casing Schedule:
Diameter (inches) Depth (feet) Remarks ot
=1} : 0-10 Corrugated metal pipe cemented surfacc
Chemiecal analysis: Constituents in parts per million
. Date ‘ . Temp, °r, l10‘ , Te , Ca .
Mg, Na+X . HCO, , €O, . 80, , C1 ,
3 . nor , Hardness , Dissolved solids .
Specific conductance sicromhos, pH
Radiochemical analysis: Date | , Pu d/m/1, U ug/l,



UBSGS Location No. ML_ USGS Nslmtion Mm_]mg_lﬁ_____

i

ABC Coordinates _ ARC Dosimtion
nrm-r_@;.:..m._m_____‘ Address ..;mm
Topography_Swrface of Frijoles neaa _  Altitude 72116  feet

Method drilled_ j4 Rotary Diameter___3% ~inches Use__fservation
Drilled depth___303 feet Completed depth _300  feet

Date drilled_ Felgugry 1960 Chief Aquiter(s)_m
Depth to water ﬂu feet Date_ __ Transmissibility. gpd/ £t

8pocific capaclty gpm/ft After
Log:s Mhickness Depth
Bandelfer Tuff

Tshirege Member secee—eee KJ "~ 303

Casing Schedule: :
Diameter (inches) Depth (feet) Remarks
2 0-300 Galvanlized pipe with the lower 20 feet
' slotted

'y

Chemieal analysis: Constituents in parts per million

Date__ ' . Temp. °F, 810, , Fe , Ca___ :

Ng _, Na +K , HCO,__ , co__ "~ , SO, . a .
s 1 . e} ] <

F . Nor , Hardness . Dlsaolved solids ’

S8pecific conductance aicromhos, pH

Radiochemical analysis: Date CPu___ _d/m/1, U ng/l,
Gross 4 (Gamma) __ d/m/1 . T "
Report source of data: Welr, J. B., Jr., a.nd Pm‘tymn, V. D., 1%2

Remarks: Drilled to obtain core aulples of Pandelier Tuff

)



DT-10

G.L. Elevation - 7020 ft ;

TD - 1409 ft.; 5611 Elev.

water-level (1960) @ 1085 ft or 5935 Elev.

Log

Tshirege Member,
Bandelier Tuff

Cerro Toledo Rhyolite?

Otowi Member,
Bandelier Tuff

Guaye Member,
Bandelier Tuff

Puye Fm
Tschicoma Fm
Basalt

Puye Fm
Totavi Lentil
Puye Fm?

source: Weir, 1962

Depth

0-672

754?-765?

672-829

829-864
864-972
972-1012
1012-1281
1281-1356
1356-1402

1402-1409

Top
Thickness Elevation
672
11 6266
157 6348
35 6191
108 6156
40 6048 ’7
269 6008
g”“'” oy L “f“’z‘v;m -
75 5738 [
— 5727
46 5663
7 5617



Table 7.--3ample log of well DT-1C
Drilled by catle tool
Total cdepth, 1,403 eet
Completed Marcn 13, 1:tC

Altitude of land surface 7,01u.L reet

Thickness Depth
(feet) (feet)
Bandelier Tuff
Tshirege Member
Unit &;
Tuff, light-gray; redium to very coarse;

prominent sanidine phenocrysts with

larger phenocrysts containing white

globular inclusions; black mafi

minerals; large assortment of

volcanice rock fragrents ~-~-vvceewaa- 29

ny
L

Unit 3.
Not roted in samples.
Unit 4.

Tuff, light-gray to light-red, welded;
carposed of sanidine, quartz, and
maric minerals with some reock
fragunents of vhite and gray glassy

rhyolite and brown latite -----=---- 52 81



Tabla 7.--Log 22 well D7-1C - Coxtinied

Thickness
(feet)
Bandelier Tuff - Continued
Tshirege Member - Continued
Unit 3
Tuff, light-reddisn-brown; containing
sanidine, quartz, and black and
areen maric rdnerals with some rock
fregments of gray glassy and reddish
rhiyolite and latite. Light-yellow
devitrified punice cccurs from 128 to
128 feet ------smmmemmee oo 57
Unit 2
Tuff, reddish-bLrewrn tc lighit-rray;
contzins sanidine, quartz, pink
orthoclase, and a few fragments of
chalcedony ard sand-size rock frag-
ments of gray glassy rhyoclite and

latite =~---=--mm=ccmcmmemmccmcooao Q0

64



BRandeller Tuff - Contirnued
Tshirege Memrcer - Ccntimued

Unit 1B:

211 T-17 - Jouwinued
Thicimess Jepta
(feet) (feet)

Tuff, light-gray to very liznt-orange;

purziceous, ccntains saniline, quartz,

Jark mafic nunerels, and rfeldspar

wits proxircent alteratiorn rings; rock
iragrerts o rhyclite and latite.

- N LI s .- .
ILarrce nunice ragments o2cur Fron
P Py b &%

L
<75 feet

L8

Tuff, white to light-gray, numlceous;

trown stairs on sanidine fragments;
orange purice fragments witk sitreaks
of dark-Lrown glass along cellalar
structure; dark-green rali: minerals;
an abundance of latite and rhyolite

rock fragrents --------e-semseeemeeee 105

LS

foud
-3
™



FLHGL 7.--Log of well DT-12 - Continued

Bandelier tuff - Continued
Otowi Eember:
Tuff, light-reddish-tan; white, very light-
gray, and bright-orange pumice fragments;
dark-green maflc minerals; latite, and
light-gray rhyolite »oee fragments.
Various volcanic rocks with layered
1% Lbasd
structure occur from 754 to 765 feet ----- 157
Guaje gember:
Pumice, light-gray ----=—ceeecmmmmmcc e 35
Santa Fe group:
Puye—gonglomerate:
Fanglomerate member:
Conglomerate; samples from 864 to 972
feet contain medium-gray, gray, and
brown latite and rhyolite fragments
and pebbles; subangular to subrounded;
large vesicular fragments of black

basglt. Sand-size fraction contains

sanidine and white pumice fragments - 108

Depth

(D)
n
\O

364



Teble T.--Log cf well DT-1C - Continued

Thickness Depth
(feet) (feet)
Tschicoma Formation
Undiflerentiated latite and quartz latite:
Latite flow,seel, dark-gray, vesicular,
very fine crystalline; mafic minerals
appear to be altered; unweathered
basalt {ragments are included In
latite -—~----cmmmmmcme el eo ---- Lo 1,012
Sants Fe Group
Basaltic rocks of Chino Mesa
Unit 2.
Basalt, T&h,s dark-red, vesicular ---- %6 1,108
Unit 1:
Basalt, reddish-brown to black, dense,
containing olivine, and drusy green
minerals on some basalt fragments -- 173 1,281
Puye Conglorersate
Fanglomerate r;_:ember:
Conglomerate, consistinge:dark-gray
latite, red glassy rhyclite; and brown

clays and silts --~-=--vemocormmmonaa- 75 1,356

61



Table 7.--Leg of well DT-10 - Continued

Thickness Derth
(feez) {feet)
Santa Fe group - Continued
Puye gonglomerate - Continued
Totavi ientil:
Conglomerate, consisting ci Teldspathic
quartzsite, gray and brown latite,
and red and light-gray rhyolite ------ -5 1,502
Undifferentiated unit:
Siltstone, sandstone and cccasional
conglomerate; no samples recovered,
interpretation from gamia 10g --=-~-==- 7 2,09

L3



‘iater=bearing cneracteristics

At TA-+9 the undifferentiasted unit is saturated, but ilunasmuch
as it is overlain by much more permeable saturated rocks, Little
could be learned about the water-bearing characteristics of the
vndifferentiated unit from the pumping tests on wells DT-)A, DT-9,
and DI-10. 3Several Iinferences can be made, nowever, about its
water-bearin: propsarties on the basis of its lithologic characteristics,
and by extrepclaeticn ¢f conditions in the Los Alamos Canyon well Tisld.
Pumping tests cn city supply well L) indicated = transmissivilisy of
about 2,500 spd (szallons per day) per foot for epproximztely 3ie

6/

upper 1,000 feet for the unit (Theis and Conover, 1930). Therefore,
8 woderate to low pe:meabillity for the undifferentiasted uwnit is
indicated. Variations in lithologic character bcth laterally and
vertically 1ln the undifferentiated unit probably result in differences
in permeability and differences in velocity within the ayuifer.
Movement through beds having relatively higher permeability would

be more rapid than through less permeable beds.



TroeT ANE

Table 45.--Deep test DI-10

USGS Locatior No. 18.6.3.241 USGS Designation _ DT-10
AEC Coordinates ’ AEC Designation
Driller__Branch Drilling Co. . Address _Tarmington, New Mexico
Topography_Surface of Frijoles Megar " Altitude ._7,019 leet
Method drilled__Cable tool Diameter__ 12 _inches Use_Observation
Drilled depth_1,409 feet Comp.eted depth 1,408 feet e
Date drilled_ March 1960 Chief Aquifer(s) Santa Fe Group and Tschicoma '
Depth to water__1,085_ feet Date April 1960 Transmissibility.ygﬁ,8_&_0?3;,4/:
Specific capacity 16 __ _ gpm/ft After_l6 hours pumping at 78 gpm '
Log: ' Thickness Depth Thickness Depth
Bandelier Tuff Puye Conglomerate ey
Tshirege Member ----acee-- 672-672 - Fanglowerate Hember/—-i;"fg 75'1,356,
Otowi Mewber 157-829 °°  Totovi Lentil ----- fﬁbﬁf' 46-15402
Guaje Member _35-864 'Y Tesuque Formation —ddll . T=15409
Puye Conglomerate o
Banglomerate Member —----- 108-972 17
Tschicoma Formation -—----- - . 40-1,012 Lo’
Basaltic Rocks of Chino Mesa . ' 47
Unit 2 . 961,108 7 L-“ | A
Unit 1 - - 173w .28l T _ ;j:; =
Casing Schedule: .
Diameter (inches) Depth (feet) Remarks
* 12 0-1,123 '
8 1,096-1,408 8-inch casing rests on the bottom and is
swedged into the 12-inch casing at
1,096 feet.

12-inch casing contains 50 feet of slots
below 1,078 feet and the 8-inch casing
contains 141 feet of slots.

Chemi~al analysis: Coﬁstltuen‘c: in parts per million

.Date_April 1960 , Temp._67 °rF, szorés , Fe_.00 , Ca_12 .

Mg_ 2.9 , Na+K_12.2 ,HCO_ 80  co._ 0O . S0, 3.7, ca_2.2
S ) 9

F_ .2 . NOS_LO , Hardness__ 42 , Digsolved solids ,

Specific conductance___ 135 micromhos, pH_ 7.3

Radiochemical analysis: Date_Nov, 13, 1968 , Pu_< Q.4 d/m/1, U__ Q.7 ng/l,

Gross _£ (Gamma)__4 d/m/1 :

Report source of data: Weir, J. B, Jr., and Purtymun, W. D., 1962

Remarks: Electric logs available. Prilled for geoleglc and hydrologic
information. |



Table 46.--Test hole Gamma

USGT scation No. _18.6.3.314 . USGS Desigr :tien _Gamma

. _. AZC usesignation

AFC T ridiirates

Driller Los_Alamos Contractors Inc. A..r-ess _,ng_Al_qm_ggj;New Mexico

Topogran: ;__Floor of Ancho Canyon B __ Aititude 6,870 feet
Met::. Iriiied Mr rotary Diarcter__& __inches Use_Observation

Drillea z2ptl_854 feet Completed Zept:n 4__14______§ee'_
Date drilled  March 1960 =~ Chief Aquifer{s)__None

Dertk to water__ dry feet Date e——— —__Transmiss-nility._ ____gpd/ft
Specific capacity__ gpm/ft After
Log: Thickness Depth
Allyvium —a-- 3 3
Bandelier Tuff
Tshirege Member -----=--ee= 51 5%

Casing Schedule:
Diameter (inches) Depth (feet) Remarks

4 0-6

Chemieal analysis: Constituents in parts per million

Date ' ' , Temp. oF, 510, , Fe __, Ca___ ,
Mg , Na + K ., HCO_ , CO ., SO, . a .
3 3 k4
F ., NO_ , Hardness_ , Dissolved solids .
9

Specific conductance __ micromhos, pH

Radiochemical apalysis: Date , Pu d/m/1, U ug/i,
Gross j (Gamma)___ d/m/1 :
ngort source Qf data: Weir, Jo Eo Jro, and Purtym‘ln, W. DO’ 1962 b 1{“&

A nearby 24~1inch diameter hole was drilled with a bucket augeqund
abandoned because of the hardness of the tuff. ]
Drilled to locate gomathbe perched water benmatlr Ancho Canyon., .

Remarks:



DT-9

€35 Fojemn
G.L. Elevation - 6937 ft ;

TD - 1501 ft.; 5436 Elev.

water-level (1960) @ 1003 ft or 5934 Elev.

Log

Tshirege Member,
Bandelier Tuff

Tsankawi Pumice Bed?

Otowi Member,
Bandelier Tuff

Guaje Member,
Bandelier Tuff

Puye Fm
(brown clay, 60 %
occurs 918-924 ft)

Tschicoma Fm

(water @ 100S ft or
5932 ft elev.)

Puye Fm
Totavi Lentil
Puye Fm?

c ”)JG‘V“ "’/’{'vk 3

source: Weir, 1962

Depth

0-676

609-618

676-802

802-8350

850-924

924-1162

1162-1319

1319-1357

1357-1501

Thickness

676

126

48

74

238

157

38

144

Top

Elevation

6328

6261

6135

6087

6013

S775

S618

5580

éa 5

6137

bp&s

£0)/

27
6

I’ 4



Table &.--Sample log of well DT-3
Drilled by cable tool
Total depth 1,501 feet
Campleted February 19, 1960

Altitude of land surface 6,937.3 feet

Thickness Depth

(feet) (feet)
Bandelier Tuff

Tshirege Member
Unit &:

Tuff, light-brownish-tan, welded;
composed of quartz and sanidine

c;ystals and fragments; light-gray

glpssy and gray rhyolite in an ash

patrix; dark-green mafic minerals;

light -yellowlsh-gray pumice fragments

with dark mafic minerals parallel *o

thie cellular structure of the pumice;

minor amounts of clay weathered from

"

umice fragments occur from 48 to 58

\ 5
&

--------------------------------- 58 58

S 7



Table S.--Log of well DT-& - Continued

. Thickness Depth
(feet) (feet)
Bandelier Tuff - Continued
Tshirege Member - Conmtinued
Unit 34
Tuff, light gray, containing guartz
and sanidine crystals and fragments;
frogments of light-tan and white
pumice and dark-gray rhyolite in
an ash ratrix. Sanidine crystals

increase in quantity from 7} to

TufL, light-purplish-gray, welded,
dense; composed of sanidine crystals
and fragments up to granule size;

a few quartz crystals/and Ifragments;
ldght-gray to gray rhyolite fragments;
matrix is gray glessy ash; green
mafic minerals coated with an irom

Stain ------e e meccncnaas 98 21k

SF



Table 6.--Log of well DT-Q - Continued

Thickness Depth

(feet) (feet)
Bandelier Tuff - Contimued

Tshirege Member -~ Continued
Unit 1B:

Tuff, light-gray to reddish-orange,
pumiceous, containing some rhyolite
rock fragments. Light-gray tuff .
fram 280 to 308 feet contains
sanidine; iron-stained quartz
crystals and fragments; gray glassy
rhyolite fregments; light-gray
punice fragments. Light reddish-
arange tuff occurs from 308 to 390
feet and is composed of sanidine
and quartz crystals, with scme dark-
colored inclusions in the quartz
crystals; light-gray and light-orange
pumice with streaks of dark-gray
glass along the cell structure;
and a few fragments of dark-gray
rhyolite. Light-gray pumice fragments

occur from 390 to 62 feet =-ww-e-wmae 248 L6z

59



Table 6.--Log of well DT-9 - Continued

Thickness Depth
(feet) (feet)
Bandelier Tuff - Continued
Tshirege Member - Contlnued
Unit 2A:
Tuff, gray, friable, pumlceous;
sanidine and quartz crystals in
equal amounts; light-gray and
gray glassy rhyolite fragments;
scme yellowish-orange pumice
fragments included. Large light-
gray pumice fragments occur from
609 to 618 feet --~---~-ceoemcemaen 21k 678
Otowl Member:
Tuff, light-gray, friable; containing
light-gray and light-pink pumice
fragments; quartz and sanidine crystals
and fragments in & glassy ash matrix;
light-red, gray, and glassy gray
rhyolite; green mafic minerals. Light-
red volcanic rock fragments with black
and gray glassy bands occur from 756

0 766 feet ~=---vemmmcmcccmacacn—ana 126 8ce

-Y¢)



Tatle <.--Log of well DI-G - Continued

Thickness Depth
(feet) (feet)
Bandelier Tuff - Continued
Guaje Member:
Pumice, light-gray =~----=-ceeemcceaccoo- 48 850

Santa Fe Group
Puye Conglamerate
Fanglomerate gember:

Conglomerate, gray; composed of
rhyolite, latite, and light-colored
igneous debris; some particles are
fine to very coarse and appear to
be subrounded. Brown clay up to

60 percent occurs from %18 to 524

Tschicoma Formation
Undifferentiated latite and quartz latite:
Latite and quartz latite flew-—reels.,

dark-gray. Inter-flow zones from 1,058
to 1,078 feet and from 1,114 to 1,143
feet contain latite and quartz-latite
rock fragments; brown clay; yellow and
milky quartz fragments. Water encountered

at approximately 1,0C5 feet ----=eme-- 238 1,162



Jable & .--Log cf well DT-3 - Contiiued

[y TS
; . ca LSl
LLCLNeSsS Def wil

(feex) (feet)

Santa Fe group:
Puye gonglomerate:
Fanglomerate member:
Conglomerate, grey; composed of rhyolite
latite, and quartz-latite fraguents
with some of the fine to coarse
fragments shwoing well-rounded grains.
Also fragments of light-gray siltstone
and light-yellowish-brown clay =--=-=------ 127 1,21
Totavi %entil:
Conglormerate, gray; rhyolite, latite,
and guartzite rock fragments; ninerals
noted were quartz, white orthocl%ée,
pink micré?hline, biotite, magnetite,
tourmaline, and chalcedony; sand-size
particles appear subrounded to well
rounded =--=m======mm=mmmeeeccceecca—o—-o 30 1,257
Undifferentiated unit:
Siltstone, silty sandstone, and sandstone
with cccasional conglonerates light-brown;
composed of rhyolite, latite, quartzite@ and

SOME PULliCE.~=-wmmmec e ccrccmc e e —a——— ! 1,501




Pable 47.--Deep test DP-9

USCS location Nn. 18.6.3.443 = USGS Designation DT-9

.
-t

AEC Conrrdirates _ AL Designatiozn

Sr:ller_Branch Drilling Co., _ ., Adcress Farmington, New Mexico
Topvgraphy Surface of Frijoles Mesa Altitude 6,937 feet
Met-a2 crilled_Cable tool Diareter_ 12 inches Use Observation

Driiied :i:mpth_1,501 feet Completed depth _1,501 feet
Date irille2_February 1960 Chief Agquifer(s) Santa Fe Groug_and Tschicoms
Depth to water_1,003 feet Date __April 1960 __ Transmissibility. ﬁploroomot__ig%%/f

Specific capacity 22 _ppm/ft After pumping for 24 hours at a rate of 88 gpm._

Log: Thickness Depth
Bandelier Tuff ’ .
Tshirege Member =---- ————— 676- 676
Otowi Member ---ccceccccmee- 126- 802
Guaje Member 48. 850 9
P V3%
uye Conglomerate , o .
Fanglomerate Member —-v-e-- 75—1,!!&‘? \001///’/
Tschicoma Formation =--ee—c-- 238.1,162 4/1; g

Puye Conglomerate
Fanglomerate Member —wee-mwe- _ 157-1,319
Totovi Lentil ~-cceccmcecaaa . 38-1,357
Tesuque Formation ~--e—e-- e 141,501

Casing Schedule;

Uiameter (inches’ Depth (feet) . Remarks
12 0-1,335 {15 feet of slots above 1,003 feet and
180 feet below 1,003 feet.
8 1,314-1,500 183 feat of slots.

Chemieal analysis: Constituents in parts per million

Date___May 7, 1960 , Temp._70 °F, 5102 69 e_ & . Ca__12 ,

'|,

Mg__ 1.2 , Na +X_13,2 HCO,, 68 co, 0 . 80, 3,7 . C_ 2,0
F__.3 . NO, .0 , Hardness__ 34 _, Dissolved solids

Specific conductance 132 ‘micromhos, pH_ 7.6

Radiochemical analysis: Date » Pu d/m/1, U_____pg/l,
Gross _ﬂ (Gamma) __ d/m/1

Report source of data: Weir, J. E. Jr., and Purgymun, W. D., 1962

Remarks: Electric logs available. Drilled for geologic and hydrologic information

Tritium umts 3,8, Feb. 1960, depth 1,325 feet.
Tritium units 3,5, reb 1960, depth 1,501 feet.

-

83



fable 48.--Core hole CH-1 e

USGS Location No. 18.6.4.224 USGS Designation CH-1 (corehole 1)

’ [}
AEC Coordinates . AEC Designation _ o
Driller Soil Mech. Inc. .4dr,g;‘ Bgyan, Texas .
Topography_ Surface of Frijoles Mesa B Altitude 7,170 feet
Method drilled_Air Rotary Diameter___3 _ inches Use_ (Ubservation

Drilled depth_501 faet Completed depfh 500 feet
Date drilled_December 1959 Chief Aquifer(s) None

Depth to water__dry feet Date : Transmissibility_ —__gpd/
Specific capacity gpn/ft After :
Log: ’ Thickness Depth
Bandelier Tuff

Tshirege Member -~--=--we-- 501 501
Casing Schedule: -

Diameter (inches) Depth (feet) Remarks

2 0-500 Galvanized pipe with the lower 20 feet
: slotted. ’

Chemical analysis: Constituents in parts per million

Date__ - , Temp. °F, 810, , Fe __, Ca_ ,
Mg , Na + K , acob ., COJ = . st)‘i , C1 '
F , NO_ , Hardness , Dissolved solids .

Specific conductance micromhos, pH

Radiochemical analisi : Date__ ., Pu d/m/1, U ug/l,
Gross j (Gamma) d/m/1 ' '

Report source of data: Weir, J. E. Jr., and Purtywun, W. D., 1962
Remarks: Drilled to obtain core samples of Bandelier Tuff.

Bk



SELL LRI S .\~.,~'»a|1

. Teble 49.--Core hole CH-3
USGS Location No, _18.6.4.242 USGS Designation CH-3 (core hole 3)

AEC Coordinates ' AEC Designation

Driller_ _Soil Mech. Inc. Address _Brvan, Texag
Topography Surface of Frijoles Mesa Altitude 7,170 feet

Method drilled_Air Rotary Diameter__ 3 _inches Use Obgerwmation
Drilled depth__ 300 feet Completed depth _ 300 feet

Date drilled_February 1960 Chief Aquifer(s)__None

Depth to water___dry feet Date Transmissibility. ___Epd/
Specific capacity gpm/ft After ‘ )
Log: Thickness Depth

Bandelier Tuff
Tshirege Member ------------ 300 300

Casing Schedule: .
Diameter (inches) Depth (feet) Remarks

2 0-300 Galvanized pipe with the lower
20 feet slotted.

Chemieal analysis: Constituents in parts per million

Date + Temp, °F, 810‘ , Fe , Ca '
Mg, Na+X______, HOO , CO__ , SO, , 1 ,
" K} 3 4
F . Nos , Hardness , Dissolved solids .

Specific conductance __ a@icromhos, pH

Radiochemical analysis: Date , Pu d/m/1, U ng/l,
Gross _£ (Gamma) d/n/1

Report source of data; Weir, J. E. Jr., and Purtymun, W. D., 1962

Remarks: Drilled to obtain core samples of Bandelier Tuff.

8
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Table 50.--fest hole Beta

USGS Location No. . 19.6.34.331 USGS Designation Beta
AEC Coordinates . Am'Desig‘rvxation
Driller_Casey Drilling Cg. Address __Jps Angeles, Calif.
Topography_Floor of Water Canyon Altitude 6,801 feet
Method drilled_PBucket Auger Diameter 24  inches Use_Observation
Drilled depth_ 180 feet Completed depth _180  feet
Date drilled 1960 Chief Aquifer(s) None
Depth to water__ dry feet Date : Transmissibility. _gpd/1t
Specific capacity gpm/ft After ' :
Log: Thickness Depth
Bardelier Tuff C
Tshirege Member ~180-.-7- 180

Casing Schedule:

Diameter (inches) Depth (feest) Remarks

24 . 0=15 Corrugated iron pipe
Chemieal analysis: Constituents in parts per million
Date , Temp. SF, 810‘ , Fe ' , Ca .
Mg , Na + K . HCOS . COJ : . 804 , Cl1 .
F . NOE , Hardness , Dissolved solids ,
Specific conductance aicromhos, pH
! . . R .

Radiochemical analysis: Date , Pu d/m/1, U ug/1,
Gross ‘ﬂ (Gamma) __ d/m/1 \ '

Report source of data: Weir, J. E., Jr., and Purtymmn, W. D., 1962
‘Remarks: prilled to determine possible perched water beneath Water Canyon.

86
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Table 51, --Moisture

‘ccess tubes in TA-49

AEC-LASL Altitude of Length of
USGS USGS desig- | AEC-LASI. [Constructionjland surface|Diameter| plastic Log
desig- location | nation |cordinates date (feet above of casing
nation number (hole mean sea casing below |Alluvium|Bandelier
" number) level) (inches) land (feet) Tuff
surface (feet)
(teet)
M-1 | 18. 6. 4.224a 13 104 + 40S| Feb. 1960 7,162 - 2 49 4.5 44.5
85 + 48E
IM-2 18. 6. 4.224b 14 104 + 63S| Feb. 1960 7,170 2 19 1 18
83 + 39E
1M-3 18. 6. 4.224c 12 105 + 92S| Feb. 1960 7,171 2 19 4 15
84 + 95E
iH=-3A | 18, 6. 4.224d 11 105 + 928| Apr. 1960 7,171 2 49 3 46
: 0 | ‘85 + 02E
28-1 | 18. 6. 3.114a 17 104 + 73E| Feb. 1960 7,129 2 49 1 48
99 + 28E
-2 | 18. 6. 3.114b 16 107 + 12§| Feb. 1960 7,131 2 10 5 5
100 + OSE‘
2M-3 18. 6., 3.114¢c 15 106 + 66S| Feb. 1960 7,141 2 19 5 14
96 + OlE :
~ |
-1 18. 6. 4.243 19 ' 115 + 97E| Feb. 1960 7,163 2 50 1 - 49
{82 + 03k,
| .
3M-2 18. 6. 4.242a 18 | 114 + SZS| Feb. 1960 7,169 2 19 2.5 16.5
' 82 + 67Kl
' : I
3M-3 ’ 18. 6. 4.241 20 | 114 + 56S! reh. 1960 7,174 2 20 . 7 13
79 + 96E
4M-1 18. 6. 3.134a 7 121 + 295, Feb. 1960 7,112 2 49 2 47
Y6 + 44E




Table 2).--Moisture access tubes - Continued

A

AEC-LASL | Altitude of’ Length of -
USGS USGS desig- | AEC-LASL [Construction|land surface|Diameter| plastic Lo
desig- location nation |coordinates date (feet above of casing 08
nation number (hole mean sea casing | below Alluvium | Bandelier
' number) level) {inches)| land (feet) Tuff
surface (feet)
(feet)
4M-2 18. 6. 3.133 5 120 + 57S{ Feb. 1960 7,116 2 20 1.5 18.5
94 + 70E -
4M-3 | 18, 6. 3.312 8 122 + 76E| Feb. 1960 7,107 2 19 3 16
96 + 94E
M-4 18. 6. 3.133a 6 118 + 72S| Feb. 1960 7,122 2 19 3 16
94 + 94E ‘
5M-1 18. 6. 3.132a 23 111 + 325| Feb. 1960 7,136 2 39 2.5 36.5
94 + 36E ‘
SM-Z 18. 6. 3.131 1 111 + 0558} Feb. 1960 7,146 2 19 3 16
92 + 38E
6M-1 18. 6. 4.212 10 102 + 158 Feb. 1960 7,210 2 19 9 10
68 + 83E '
9M-1 18, 6. 4.244 9 116 + 67S| TFeb. 1960 7,115 2 19 6 13
88 + 44I
9M-2 18. 6. 3.132b| 3 113 + 408| Mar, 1960 7,104 2 19 6.5 12.5
98 + 15E|
9M-3 18. 6. 3.143 4 117 + 02s| Feb. 1960 | 7,049 2 19 4 15
104 + 57E
9IM-4 18. 6. 3.132¢ 2 113 4+ 935y Feb. 1960 7,097 2 19 12.5 6.5
100 + 40E
10M-1 18. 6. 3.124 21 104 + 96S| Feb. 1960 7,090 2 29 2 27
110 + 31E
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Table 5l --Moisture a.cess tubes - Concluded

: AEC-TASL Altitude of Leugth of
UsGS 1'SGS desig- | AEC-LASL | Comstruction]land si:cface|Diameter| plastic Log
desig- location nation | coordinates date (feet above of casing
nation number (hole mean sea casing | below Alluvium|Bandelier
number level) (inches)| land (feet) Tuff
surface (feet)
(feet)
10M-2 18. 6. 3.124a 22 104 + 548 Feb..1960 7,093 2 20 4 16
108 + 69E
WCM-1 19. 6.34.344 - 92 + ZOSLI Feb. 1960 6,745 2 10 10 -
111 + 20E
WCM_2 18, 6. 2.113 - 102 + ZOSL/ Feb. 1960 6,650 2 10 10 -
145 + OOE

1/ Location approximate, taken

from map.




Mortandad Canyon

An investigation of Mortandad Canyon as a site for disposal of
treated lowv-level radiocactive wastes was conducted prior to its use
as a disposal ara (Baltz, Abrahams, and Purtymn, 19€3). A well to
monitor possiblé radicactive contaminaﬁion of the main aquifer, a
system of olservation wells to monitor the movenent of perched vater
'within the alluvium, and lines of moisture access fubes adjacent to
many of the obs;;vation wells to monitor movement of mcisture into
tlLe undarlying tuff were constructed. Eigh: surface-water sanpiing'.
points were established. No contamination has been'found in the rein
aquiier. The perched water vas found to infiltrate the tuff ﬁnderlying ,
the -canyon and not to flow beyond the area of study. Geologic, hydrcloric,
and construction cdata are presentedlbn table 52 to table 55. Locations

of observation and test wells are shown oﬁ Fizure € and location of

Figure 6 (caption on next page) belongs near hera.

moisture access tutes are shown on Figure T.

Fi-ure 7 .caption on next nage) belongs near here.




Figure €.--Mcrtandad Canyon dispecal are-

Fooura T7.--location 2f moisture acce:s
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tubes in the Mcrianiad Conyon
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G.L. Elevation - 6872 ft;
water rose to 963 ft; 5909 elev.)
Log

Alluvium

Tshirege Member,
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Tsankawi Pumice Bed?
Cerro Toledo Rhyolite

Otowi Member,
Bandelier Tuff

Guaje Member,
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Puye Fm
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»
source: well logs from Baltz .

TD - 1065 ft.; S807 Elev.
(water @ 985ft; S887 elev. when drilled (1960);
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22 68TLT feet

wface

Total depth

80

Ocilting rote
{minutes per foot)
46 2000

Tw-§

LOG OF SAMPLES OF ROCKS PENETRATED

Depth below
tand sqrface

{teet)

(13

Q

- 300

~N

No somples. Somples fcom TW-BA are fine- 1o vecy coarse~
grained sand compated of quartz and sonidine crystal fragments

, very coorse-groined; composed of guortz and sanidine crystal
fragments. Lower 5 feet contains tan cloy

Alluvium

No_sampie
Y Tufe, light
vAdAhehal gray'rhyol

s - 45 Teet
_giwmn gray, pumiceout; contains frogments of red ond
ite

Yoy Yary Y, |
—oAORL A3 Tute, light-100 to light-gray, pumicecus
-NOY YOy Y,
AY LYY AT Tutt, fight-gray; cansists of fine-groined glassy materiol
e My yY] eontvining quartz and sanidine crystats
TS| YTl breccia, 1on Grd pIRish-10n; Consists of dark-qroy ond 1ed

of glossy rock ond qudrtz ond sonidine Ceystol fragments
[0 Y2V Y C ] in g tine-grained glassy matriz. No somple JID-1LS feet
YOYOYOA | Tutt, pink, nighiy pumiceous. Fragmeats of dack-gray and brown

Layer fa of fhe

Tshirege Memb:

.
Jexosoio A
.:Ya YoYayo _Gense riyolite ace common, between 153 %0 'f"'

500 Larho A | Some rhyclite fraiments are o Krge 83 /¢ inch
Prfiant;

YaYORY.oY € Tuft, light pinkish taa, pumiceous

Yav Yo
D £ 594] Tut and tutt breceia, tight pinkish tan. Motrix is fine-grained

OXIYOYS| gossy material and tiny crystal fragments. About 40 percent
Aa Ao L 4| of the 1uft consists of fine- 10 Coarse-grained quartz ond

1 Y o' ¥ ¥ tet¢spor crystat fragments, ond glassy gray chyolite fragments
Hé; Avf;év ot targe as /e inch. Between 190 ~ 200 feet the somples consist
AOA® & o] of 50-60 peccent tight-brown rhyofite fragments

oy, Yoray]

DAL SR .
jyl k&" .1' A vurt, ignt-gray, pumi of crystal and
_{,Askok.ﬂ brawn chyolite fragments in o8 83hy motrin

2T Pumice, light-gray; kmps range from e inch to Ve inch
_g‘;.v;:l A:i" Tutf, light-gray, pumiceous; consists of quartz ond sonidine
_{VT;‘ YT(A :,I.l.hﬂ,mﬂ'll #nd red oad gray rhyolite frogments in
040 ke

i1

Yl T qn'-am‘pomm-, 20 percent consiais of quatis ond
h_sonidine crystal frogments

<

Pumice, light-gray, mps range from s to { inch

—|YeYoYaYo
AP Ae AO% .
_’(C!UVOY Y9
AT A ABAL 144, Ggnt-gray, pomiceus, and tuff areccia. Mace then 3O
AT 2O AOA| percent of the wit consists of gray ond red glassy rhyolite
—{a Yo YaYoY] tragments. Matrix is sonidine ond quartz Crystol fragments
“JAP A248)°] and glassy, tine-grained ash

i¥e YeaYaY!
Jn i 1014

Otowl Membaer

Bondelier Tuff

Yy inch. Quorts ond sonidine crystol frogmeats, ond tragments
ot pink ond red micracrysialiine iatite or andesite ore

Guaje
Member

,© ¢~ To Soarie-groine; Mwi Conians
¢ ond re ra

o e wor

ine~ 1o madium-groinved. Sond & mostly onquiar

ging ore_green,red, ong block rock fragmeats

9

Gravet as obove, ond ton sandy siity cldy
Gravel composed of rounded fafite pebbies, and silt ond fine- fo
coarse-grained fond B

I.n, :lgy,lon: Trae-geained sand. Basall frogments eccor w The
lowes S fee

Fonglomerate mem-

ber {upper port)
Puye Conglomerate

{upper port}

8asait, dork-brown 10 black, dense, microcrystottine

8asalt, groy; consists of greenish-gray, tine-grained glassy
frag and crystol

hmmwmu'}u
%’E Tongudeet, obroue pebtict ar bawog e A owed, Wiy,

[[{l{_Basalt, similar fo_ above but slightly scoriaceus

unit 2% of the

basaltic rocks
af Chine Mese

Sond, groy, fine~ to coorse - groined, ond intermized cloy, siit,
ond gravel. The sond is composed of groy end greenish-gray
rock frogments, some gquartz ond quortzite, ond some graing
of glassy volcanic rock. The grovel is composed of gray
nd nish-gray e of lotiter?);

pink dense rhyolite; black bosalt; and Qray microporphyritic
ondesite(?)

Tuff and tuffoceous sond, light-tan fo Wght-gray, consists of st
10 coarse-groined sond with rounded pebbies of pumice, tatitet?),
and giassy tuft. The silt and sand are composed mainly of
subongular 1o subrounded quarts, lotite and pumice frogments,
ond glass. Flokes of biotite and green pyroxene crystal frogments
Ore present. The pumice is ton,dense, ociculor,and unlike the
PuMiCe GCCuring in overiying rocks. The lower 20 leet of sand is

pebbies of greenish latite, groy rhyalite, dork-rown ond dork-groy
andesite(?) ond bosalt, ond ton pumice. Water was encountered
between 985-990 feet ond rose to 962.6 feet below lond surfoce

EH

Fonglomarate member (main part)

[AERBITEd Tamniy of quarts crystol frogments with granules and smail | =~

Puye Conglomerate {main part}

*Unit 4 of Griggs (1955, a1 ¢
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LEiuape v e gy -
as lorge 0% 3/s inch. Between I90 200 laet th: somples consist
of 50~60 percent fight-brown rhyolite fragments

Tulf, Tight-ton, pumiceous, 20 percent consists of quartz and
sumdme crysfol frogments

Tuff, liqh7~qray, pumiceous; composed of crystal fragments and
brown rhyolite fragments in on ashy matrix

[oZ=Xe =i
YaYeyY YOY
22 Ao ko)
YooY YooY Y
AS A0 Ao A
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O

Pumice, light-gray; lumps range from 174 inch to ¥4 inch

Otowi Member
Bandelier Tuff

Tuff, light-groy, pumiceous; consists of quartz ond sanidine
crystal fragments, and red ond groy rhyolite frogments in
on oshy motrix
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YoYoYaY o
0 AC Ao AL
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Pumice, light-gray; lumps range from Y4 to 1inch

Tutf, light-gray, pumiteous, and tuff breccic. More thon 50
percent of the unit consists of groy and red glossy rhyolite
frogments. Motrix is sonidine and quartz crystal frogments

and glossy, fine-grained ash
i
:
aYe Yo Yo [,? ;
ki 43‘?3 Pumice, light-tan to light-groy, some fumps are as large as ° = :
V2 inch. Quortz ond sonidine crystal frogments, ond frogments s 8
of pink ond red microcrystaliine lotite or andesite are 3 5
com on =

hghf-fan and fine- 1o coorse-groined sond. Confoins rounded

i

it i
mmmmmuwn
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13
o
el \:Iu ink glosty rhyolite and red ond groy lotite. E -
‘Lm' is 3’ %ﬂy e f%ceaq vy E =12 .
ngb t-groy, fine- to medium- grained. Sand is mostly angulor 512
nuor‘z yt many groins ore green,red,ond block rock fragments | 4 & E 5
Sond, tan very fine to very coorse RN RN
82| Gravel composed mainly_of Jofite_pebbies s ei2s
Grovel as gbove, ond tan sondy silty cloy £ 9 8 a
Grovel composed of rounded fatite pebbles “and siit and fine- fo | © el
coarse-groined fond 28| %
ilt, clay, and fine- gromed sond. Bosolf fragments occur in the g o L_i’
Iower 5 feet w

A0, | tuflo::ous contoins pebbles of basolf

Bosalt, dork-brown to block, dense, micsocrystalline
Cioy, oilive-groy, siity

Busnl', dark-brown to black, dense, microcrystotline

Unit 2" of the

basaltic rocks
of Chino Mesa

Basolt, gray; consists of greenish-gray, fine-groined glassy
frogmenn ond plogioclase crystol frogments

Sand, gray to yellowish-fon_ fine- to coors! grained, silty,

Basalt, similor to above but slightly scorioceous

Sond, gray, fine- to coarse-grained, ond intermixed clay, silt,
ond grovel. The sond is composed of groy ond greenish-groy
tock fragments, some quartz and quortzite, and some grains
of glassy volconic rock. The gravel is compased of gray
and greenish-gray subrounded fragments of lotitel?);

plnk dense rhyolite; blaock basolt; and gray microporphyritic
andesite(?)

-

Tuft and tutfaceous sand, light-ton to light-gray; consists of silt
1o coarse-groined sond with rounded pebbles of pumice, Jotite(?),
ond glossy fuft. The silt ond sond are composed mainty of
subangulor to subrounded quortz, latite ond pumice frogments,
and glass. Flakes of biotite and green pyroxene crystal tragments
ore present. The pumice is tan,dense, ocicular,ond untike the
pumice occdfinq in overlying rocks. The lower 20 feet of sand is

3¥ed mainly of quartz crystal fragments with granules ond"small { = -
pebbles of greenish latite, groy rhyolite, dark-brown and dark-groy
ondesite(?) and bosalt, ond tan pumice. Water was encountered

Fanglomerote member (main part)
Puye Conglomerate {main part)

between 985-990 feet and rose to 962.6 feet belaw lond surface

#Unit 4 of Griggs (1955, p1. |
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. Depth below
Drilling rate

(minutes per foot)
40 20 10 O

(feet)
80
ce 68717 feet

land surface

LOG OF SAMPLES OF ROCKS PENETRATED

No samples. Sampies from TW-8A are fine- fo very coarse-

groined sond composed of quartz and sconidine crystal frogments Alluvium

Sand, very coorse-groined; composed of quortz and sanidine crystal
lroqmenn Lower S 'eet contmns tan cloy

No sompies 40-45 T
Tuff, light pinkish gmy, pumiceous; containg fragments of red ond
gray (hyo(ne

Tuff, light-tan to light-gray, pumiceous

Tutt, light-gray; consists of fine-groined glassy materiol
containing quartz and sonidine crystals

3YYYYY
ISV
|- 100 vy vy y Y Y

Tuff breccnu tan and pinkish-tan; consists of dark-gray ond red
of glossy rock,ond qudrtz and sanidine crystal (roqments

OoYQToY &

in 0 tine- gr ained giossy matrix. No somple 110-1S feet

YOYOYOoY
1A aAACA
Y YO 2 Yo 2

s daled

Layer fa of the
Tshirege Member

Tutf, pink, highty pumiceous. Frogments of dark-gray ond brown
dense rhyahve are common, espeq:olly between |55 160 (eet

Soma rhyolite fragmenn are os lorge as 1/2 inch |
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Tutf and tuff breccio, light pinkish tan. Motrix is fine-grained
glassy moterial and tiny crystal fragments. About 40 percent
of the tuff consists of fine- to coarse-grained quartr and
teldspar crystal fragments, ond glossy groy rhyolite fragments
os lorge 0s 3/8 inch. Between 190~ 200 feet the somples consist
of 50-60 percent light-brown rhyolite fragments

b/

uff, fight-tan, pumiceous

20 peccent consists of quortz ond
sanidine crysfal fragments

Tuft, liqh1~qroy, pumiceous; compesed of crystol fragments ond
brown rhyolite fragments in on ashy matrix
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Pumice, light-gray; lumps range from /e inch to ¥a inch
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Otowi Member
Bondelier Tuff

Tuff, tight-gray, pumiceaus; consists of quartz ond sonidine
crystol fragments, ond red and gray rhyolite frogments in
an oshy matrix

Pumice, light-gray, lumps range from 1/4 to 1inch

L
A
<

Tutf, light-groy, pumiceous, and tuff breccia. More than 50
percent of the unit consists of gray and red glossy chyolite
fragments. Matrix is sanidine ond quortz crystol frogments
and glassy, fine-graoined osh

Y
g

Pumice, light-tan to fight-gray; some lumps are os lorge as

Y2 inch. Quortz ond sonidine crysiol fragments, ond frogments
of pink ond red microcrystalline lotite or andesite are
comihon
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§T hqht-wn ond Tine- 10 coarse-groined sand. Conidins rounded
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ight-gray, fine- ro medlum-qramed Sand s mostly aongulor
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Gravel a3 obove, and tan sandy siity cloy
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ne- grnmed sand. Baso!t fragments occur in the ]

Cloy, ofive-gray, silty

‘ Basalt, dark-brown to black, dense, microcrystaliine
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Unit 2" of the

basaltic rocks
of Chino Mesa

Send, gray to yellowish-ton, fine- to conrse grained, silty,
of basolt

Basolt, similor to above but slightly scoriaceous

Sond, gray, fine- to coorse-grained, and intermixed clay, silt,
and grovel. The sond is composed of gray and greenish-gray
rock ftragments, some quartz and Qquortzite, ond some grains
af olaceu unlranie rack The arovel is comnnsed of orov
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Deep test well

deep well
A Atest heLeAwas drilled in Mortandad Canyon near the middle

of sec. 23, T. 19 N., R. 6 E. The holz:&s bottamed at a depth of
1,065 feet in the main aguifer of the Los Alamos area. This holewe//
15 designated as test well 8 (TW-8 on fig. 2). The hsfeilims drilled
py the cable-tool method. Drilling began on November 8, and the
sell was completed December 15, 1960. Drilling time was recorded
and rock cuttings were collected at depth intervals of- 5 feet.

The drilling-rate log, a description of the cuttings, and details

of well construction are shown on figure 4. A ho;le 18 to 20 inches
in diameter was drilled to a depth of 85 feet. From 85 feet to the
total depth of 1,065 feet, a hole 13 5/8 inches in dliameter vas

drilled. ‘ - -

50



sn unperforated steel casing, 20 inches in dlameter, and 43.5

ot l0nG; VB3 driven to a depth of 42 feet below land surface o

seal Ot water in the alluvium. A 1l4-inch diameter steel casing,

¢4 feet 1008, wes
ured around the 14-inch casing to £ill the annular space

to the land surface (fig. b). ‘An 8-inch
was suspended inside the 1l4-inch

suspended inside the 20-inch casing. Cement

o ©
oo o depth of 62 feet

wring, 1,067 feet 11 inches long,

casing in such a mannexr that the 8-inch casing does not rest on the

wttom of the hole. Slots were cut with an acetylene torch in the

inch casing. The slots are 6 inches long,

, degrees
},¢ tnch vide, and are spaced 90" he.part horizontally. The vertical

s;acing 1s 6 inches between the horj.zontal rows of slots, and the
tqrees

us*Ahorizontauy, with respect to

The well was partly
it was developed

ecember 15 ;Aad.ditionallﬂ

lover 112 feet of the 8-

slcto of each rov are staggered
the slots in the next row above and belov.
dcveloped by baftl;iné for 1 hour on D
“%mnt—eeeme& during & 2-hour bailing test on December 16,
TRV OB

. . . beg e ‘f'-
If surface water or shallow ground vater should’\leak down
around the 20-inch and 1b-inch surface casings, it may be possible
% seal the upper 465 feet of the well by pouring grout into the

. . the
Ssular space between the 8-inch casing andl\borehole. A pecker
- mle o2 '

# of machinery belting e attached to the outside of the 8-inch

L7}
ng at a depth of 465 feet to provide a bridge for the grout.

. Acces
8 % the annular space above this bridge is provided by &

>ien.
diameter pipe at the well head (fig. ¥).




well
The first attempt to drill a deep test hehh was abandoned at

a2 depth of 40 feet, becaus!e a drill bit and holding wrench were
well
Jost in the hole. This heke, designated test well 8A (TW-8A), 1s

apout 50 feet east of TW-S and is used as a shallow observation

hell .
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Transmissibility and permeability

A bailing test was made at test well 8 on December 16, 1.961\'
to determine the coefficient of transmissibility and the permeebility
of the part of the main aquifer tapped by the well. The average
rete of bailing was 16 gpm during the 2-hour test. The residusl
drawdown 5 xﬁinu‘bes after bailing ended was 0.35 foot. Récovery
to the original water level was complete 8 minutes after bailing
ended. The water level recovered so rapidly that it was Impossible
to determine the total amount of drawdown and the rate of recovery
during the first 5 minutes after bailing ended. Thus, the coefficient
of transmissibility and the permesbility computed from the data '
obtained in the bailing test are considered to be only approximations
of the actual values.

The coefficlent of transmissibility is defined as the rate of
flow, in gellons per day, of water under unit hydraulic gradient
at the prevailing temperature through a 1-foot wide vertical strip
of the aquifer. The vertical strip has a height equal Yo the
thickness of the aquifer. The detexmination-of-the coefficient of

is determind from drawdown or

transmissibility, te—sesed—os the rate of,\recovery of the water

Qaring ov and the crate of i thorawal
le-‘.felAafter a perlod of pumping or bailingl which 1s the method
devised by Theis (1935) and later described by Wenzel (1942). The
coefficient of transmissibility is calculated to be 2,400 gpd/ft
(gallons per dsy per foot) for the part of the main aguifer
Penetrated by test well 8. This figure may be slightly higher or
lower than the actual transmissibility, because the rapid recovery
0f the water level resulted in fewer measurements than are usually

Considered necessary to determine the rate of recovery.
a0

pd




To determine the field coefficient of permeability, the
coefficient of transmissibility (2,400 gpd/ft) is divided by the
thickness of the aquifer penetrated (80 feet). This gives a field
coefficlent of permeability of 30 gpd per square fooé for the
lover part of ths,thglomerate member of the Puye Conglomerate at
test well 8.

North of test well 8 in the vicinity of test wells 2 and 3,
the top of the main aquifer lies below the,?%nglomerate member, and
the water-bearing beds occur in the Totavi Lentil of the Puye
Conglomerate, Data from pumping tests show that the field coefficient
of permeability of the Totavi Lentil at test well 2 (290 gpd per
square foot) and test well 3 (320 gpd per square foot) 1s about 10
times greater than that of the Fanglomerate member at teat well 8
(%0 gpd per.sqpare foot). This change in permeability in the main
aquifer 18 reflected in the change in direction of the contours on
figure 11 between test wells 2 and 3. | a

Using the data collected during the bailing test at TW-8, the
estimated velocity of the water in the part of the main aquifer

penetrated by the well is 0.2 foot per day, or sbout T3 feet per

year.




Because of the time elapsed between the end of the bailing

test and the drawdown measurement, the total amount of drawdown

{s not known. However, by using the coefficient of transmissibility,
the specific capacity (gallons per minute per foot of drawdown), is
estimated to be about 2 gpm per foot of drawdown (Theis and others,
1954) . Thus test well 8 could supply small quantities of water

for domestic or industrial use. The well can be used &s a

monitoring well, as have the other test wells in the Los Alamos

area.
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_Time since bailing began

" Time since bailing ended

14.--Semi-logarithmic plot of data obtained from bailing test

of test well 8 by plotting s against t/t'



Tal” - §3.--Observation wells in Mortgndad and Ten-Sitr %anyons -~ Ios Alamos Area, New Mexico.

AFO-TA3L “Altitude Of] . Tength oY
UGS Usas coor- Construction| land surface|Diameter| plastic Log Remarks
desig-~ location dinates date (feet above of casing -
nation number mean sea casing | below Alluvium elier
level) (inches) | land (feet) Tuff
surface (feet)
{feet)
Mco-1 | 19.6.22.133 '| Nov. 1960 7,153.3 3 1.2 1 0.2 -
-2 19.6.22.134 Nov. 1960 7,133.5 2 9.9 1 8.9 -
-3 | 19.6.22.1h4%4 Nov. 1960 7,046.2 2 12.7 7 5.7 -
-4 | 19.6.23.312 oct. 1960 6,%9.1» 2 23.5 22 1.5 Destroyed, new
well 5 ft. vest.
: /
-MA‘}/ 19.6.23.3120. Oct. 1963 ,6109.5 3 19 18 1.0 Nov known as MCO-4
0 ’5 19060250322b 0012. lﬂ 6’87607 3 5805 55 5.5 N -
™ 6 | 19.6.25.41b (| oct. 1960 6,848.9 3 0.7 | % 34,7 .
-6.5A 19.6.23.414a Dec. 1961 - 2 !s5 45 - -
’605? 19.6.25.“1‘“) l'dv- 1%1 6,83903 "" M'b'/ 1‘2 - -
-7 19.6.23.441 Oct. 1960 6,827.6 3 68.5 | 55 13.5 -
-7.5| 19.6.23.4k2 Fov. 1961 | 6,808.6 3 60 60 . -
-8 | 19.6.24.313 oct. 1960 6,797.3 3 83.4 61 | 2.k -
-aA 1906.2"'031“ Mo 1%1 - 2 50 50 - - X
-8.2| 19.6.24.314 Fov. 1961 6,781.8 2 10 0 . .
-9 | 19.6.24.342 Fov. 1961 6,749.8 3 55.5 55.5 - -
-9.5| 19.6.24.431 Nov. 1961 - .2 46 46 - -




Table 55.--Juriace waber sanpling points in Mortendad Canyon

TGS UGS
designation location
nurber
Efflu:nt Canyon (TA-48) | 319.€.22.134
N~v Sigme effluent 319.€.21.121

near outia.l

(Conflu~nce cf S19.6.22.143a
Mc.tandal and
FEffluent canyons

Ga~ing Station (G.3-1) 519.6.22.143
MCS 3.2 ' 519.6.22.234
MCS 3.8 " 519.6.22.422
MC3 3.9 519.6.23.311
Gaging‘ Station 2 (GS-2) 519.6.23.312
MCS 5 519.6.23.322

o7



Acid and Pueblo Canyons

A study of the dizpeocal of trezted lorw-lcvcl radioactive wastes
vas conducted in Acid and i’ueblo Canyons {Abrahams and others, 1961).
An observation i:ell system consisting .of drive points and dug wells
in the alluvium and shallow wells drilled into‘ the unierlying
.conglomerate vas constructed. Weirs and surface-water sampling points
to measure discharge and monitor water-borne radioactiirity were
established.

Sparse inforration is avaliable on cons‘bmc‘bioh of wells in
Acid and PtJ;eblo Canyors. Ceveral wells have been destroyed by high
wvater flow; others have been partially filled by sand. lEny of the
sites are uséd ohly as refercnce points in surface water and alluvium
sarpling. In gensral, the system is in poor repair. locations and
avallable construction data are presented in tables 56 to 58. Locations

are shown on Flgure 8. Radiosactive muclides were found to collect

Fizurc 8 (cartion on next D& c) beloncs ncar horc.

mcstly in the clay and alluvial particles and dispersed downstreanm
by flood flow anmd interrittent waste discharge such that there was no
ch concentration tulldup. Contamination was generally below off

b

site tolerances.



b

Fi e 8.--Locatinsn of well, s ving, stream, and alluviur sampling
2 e > ’

polnts in Acid, Pueblo and Bayo Canyons.
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Table 5C.-~Wells in Acid =nd Puetlo Canyons disposal area, AC r.nd

PC scries well.

0Ga USGS
location | desig- AEC-LASL Romarks
nurber nation] ceordinates
19.6.16.21% | AC-1 ctroyed.
19.6.16.212 | AC-2 Do-
19.6.16.212a | AC-3 Corrucated metal pipe.
19.6. 9.434 | aC-L Destravad. ;
19.6. 9.441 | ac-5 Corrugated metal pipe.
19.6. 9.k23 | PC-1 Drive »~int.
19.€. 9.4k2 PC;E Destroyed.
19.6.10.331 Pc-g , Do.
19.5.10.431 PC-4 Drive pcint.
19.6.11.333 PC-5 Destroyed.
19.6.1k.222 PC-6 Corruzated metzl pipe.
19.6.14.221 PC-64 ' Drive point.
19.6.13;151 BPC-T Do.
19.7.18.132 PC-8 Destroyed.
19.7.18.241a | PC-9 Corrucated metal pipe.
19.7.17.321 | PC-10 Drive point.
19.7.17.322 | PC-11 De.
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Table 57 .--Obsemtion wells « .lled Mr:ll 10 to 18, 1956, in Puedblo @anyon,
PO series vells

UGS UGS ARC-LASL Altitude. of Well Depth to
mtion | maver | istes | (veet sbme | (rock)| mesmenine potat ek
“level) (ect)

PO-1 1917.181422 - 16 ary Avanioned

(PO-1A ) N19.7.18.244 6,4h2.0 36 s 18 feet of 3-imah pipe.

“fo-18 19.7.18.2kks 6,411.2 18 o Abandaned
PO-10 19.7.18.2k 6,446.5 22 s Aar@o
PO-1D 19.7.18.242a 6,450(?) 23 B AhanDowed
PO-2 19.7.18.254 6,478.4 30 o AanBgeed

§ PO-2A 19.7.18.241a 6,452.0 14 2 feet 8 fest of 1§-mn§ pipe and sandpoint.

PO-2B 19.7.18.241p 6,455.5 11 ary Abandoned

"ro-s 19.7.18.141 6,498.9 27 14 feet 10 feet of 13-inch pipe and sandpoint.
PO-3A 19.7.18.141a 6,512.7 35 10 feet 22 fest of li-insh pipe and llndpoint
PO-3B 19.7.18.132a | 6,520.4 4 504 feet ‘59 feet of 2-inch plastic ,p:p..
;'o-l: 19.6.13.242 6,524.2 43 25.8 27 feet of 1j-inch pipe and sandpoint.
PO-hA 19.6.15.242a 6,52h.3 43 18 21 feet of 3-inch pipe.
;;In 19.6.15.2#21: 6,541.6 57 ek 27 feet 3! 14-inch pipe and sandpoint,
PO-5 - 6,475(1) ) ary Abanioned |
Po-6 - 6,%20(1) 18 Qi

/”--"'LMCJ -t




Table 58.--3urface water sampling points,Acid and Pueblo Caryons

AFC-TASL USG3
designation location Remarkg
number
Acid Weir 519.€. 9.4l -
Pueblo 1 £19.6. 9.4 a -
Pueblo 2 $19.6.14.223 -
Pueblo 3 $519.€.18 and 19 Water :ollected at end of flow in Pueblo
- .ayon (zenerally between Hamillton Bend
Spring and well PC-11.
Otowi Seep 519.7.16.241 -
Hamilton © 819.7.18.124 -
Bend
Spring
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Eero Cooiyon

Four test holes ran-ing 'n 'dcpth from 25 to 89 feet were cuger:zi
at Peyo site in Beyo Camyrn ts deterrine if perched water was ;:resem_:.
No perched water was found. “evlogic and hydrologic data for t.ese
test holes are shown in tatle 39 and thie locations of the holes are

shown on Fi-ure 8.
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Table 59.--Fest holes augered at Bayo Site, December 7 and 3, 1961

JSGS

UScS

ALC-LASL Altitude of Depth Log Remarks
Hlegipg— location Coordinates land surface | of
hat ion nunber (fect above hole | Alluvium | Bandelier Puyc
mean sea . Tulf Conglomin-ate
.LCVQ].) (J.(,‘L‘t/)
7 :

B-1 |19. 6.13.212 6,660 892 - -85 85-89 Destroyed

B-2 19. 6.13.212a 6,660 239/ 0-5 5-24 24-25. Do.

B-3  |19. 7. 7.313 6,610 708/] 0-12 12-65 65-70 Do.

B4 |19, 6.12.434 6,670 798/ 0-10 10-77 77-79 Do.

a/ dry hole

o RN o B



Tecknical Areas TA-50 and TA-52 (fluid dynamics studies)

Five test holes were drilled or augered at Site 1 near Technical

Area TA-52 and 8 holes at Site 1 near Technical Aree TA-50 to im~

plement study of behavior of gas injected into the rpck. At Gite 2
near Teckhnical Area TA-50 12 holes were augered or drilled to study
. the behavior of liguid injected'into rock. The studies which are

5ti1l in progross are exrected to yield inforration relative to the
problems of disposing of liquid and gaseous wastes by injection into
the Bandlier Tuff. Results are not yet available. Descriptions of
the holos are shown in tables 60 t?rough 62. locations are shown on

Fipure 9.

Tl ire 9 (castion on next pafe) belones near here.

-105



N 35 + 0OC

S Site 2 _ S
“_:’ Water injection test holes g
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Figure 9.--Location of test holes at site 1 and 2,

TA-50 and site 1, TA-52.




Fizure 9.-=Location > test helez at Zites 1 and 2, 22-50 2nl Zite 1,

T.-52.
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Table (.--Site 1, TA-52, alr-injection test holes

UGS UGS “ARC-LASL AEC-TASL Drilling Altitude of  Diumcter Dopth  Type of
Hole Location Designation Coordinates date land surface (in (in drilling
Designation ’ (structure’ (feet above inches) feet)
number) mean 8Sea
level) —
I 19.C.02.4418  TA-52-25 N. .24 4+ 08 Dec 196F  7168.8 5 97  Auger,
EB.12% + 57
W-1  19.6.22.4410  Ta-5224 N. 2k 4+ 10 Dec 1964  7169.1 5 97 Do.
F.124 + 53
SE-1  10.G.22.441e  TA-52-26 N. 25 + 90 Dec 1964  T167.4 5 97 Do.
E.124 + 66
NE-1  10.6.22.441a  TA-50-03 M. 2h + 15 Dec 1964  7169.2 5 9T Do. .
, E.12h + 67 -
NE-2  19,G.P2.44le  'PA-52-22 ‘M. 2h + 53 Oct 19650 T171.5 b 295  Rotary-air
E.124 + 69 e o

. Note: Holes I, NE-1, SF-1 and WW-1 have stecl casing G-inches in diameter cemented into top of

tulf, necar surdiace.

/
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Table 61.--Site 1, TA-50 air injection test holes

Location
UGS UGS AEC-IASL AEC-LASL ™AV iny #3471 eqn of)
Hole Location Designation Cuvidinates date dand surface
designation mmber (structure (feet above
pumber) mean sea-
level)
E-1 19.6.22.321a TA-50-29 N. 34 + 08 Nov 1964 7240.4
E. 99 + 89
K-l 19.6.22.321b TA-50-25 N. 34 + 16 Nov 1964 T241.8
E. 99 + 62
W-1 19.6.22.321c  'PA-50-27 N. 34 +08  Nov 1964  7241.7
‘ BE. 99 + 48
W-2 19.6.22.321d  TA-50-26 N. 34 + 05 Nov 196k 7241.7
E. 99 + 22
1 19.6.22.321e TA-50-28 XK. 34 + 07 Nov 196% . 7241.6
E. 99 + 64
5-1 19.6.22.321f  TA-50-30 N. 33 + 86 Nov 196k 1239.7
E. 99 + 65
S-2 19.6.22.321g TA-50-31 NH. 32 + 89 Nov 1964 7231.6
- B. 99 + 81
8-3 19.6.22.321h TA-50-32 N. 31 + 63 Nov 1964 7218.3
E. 99+ 77



Table 61.--Site 1, TA-50, air inj..tion test holes - Continued

Construction
Depth “Depth ~“Depth Depth
uxas Dismeter Depth Injection Injection Injection Injection Type of Remarks
Bole (in (in Zone Zone Zone Zone drilling
Designation _inches) feet) No. 1 No. 2 No. 3 _ No. &4
B-1 3 86 3- 8 37- 43 69-Th 81-86 Rotary-air Monitoring tubes
E-1 5 94 3- 6 25- 30  54-60 86-9%  Auger Injection and
monitoring tubes
¥-1 3 91 3- 8 39- ki 69-Th 86-91 Rotary-air Monitoring tubes
W-a . 3 111‘ ;- 8 109‘11‘.‘ - - -do. S lb.
I 5 60 3.8 25- 30 55-60 - Auger Injection and
monitoring tubes
s-1 5 90 3-' 8 24- 29 ' 50-55 83-90 dow - Do.
52 5 56 49-56 - - - do." Water injection
h test
S-3 5 43 - - - - do. - Obén hole

Fote: Injection zone consists of 3/8" diameter gravel. Monitoring tube is i inch plastic tubing perforated
Injection tube is 3/4" plastic tubing perforwted about 3 feet from bottom.

about 1 foot from bottom.
Perforetions in each tube are separated from those in the other tube by lead plate.

cemented into 'the gravel-pack intervals.

Tubes are
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Table 62 .~-Sive 2, TA-50,1liquld injection test holes

E 98+%6

AR T MGo ATC-TACL ATC-LAGL Driliing Altitule of Diameter Depth Type of
Hole Location Desimpation Coordinates date Land Surface of hole (feet) drilling
Degig- number . (structure (feet above  (inches)
nation number) mean sca-
level)
N-2 19.6.22.%712a  TA-50-16 N 34455 Sept 1965 7,247.7 5 112 Augrer
E 93418 _
NE-1  19.6.22.312b TA-50-17 N 34434 Sept 1965 7,246.6 5 118 Do.
: E 98+36
N-1  19.6.22.312c TA-50-18 N 34429  Nov 1964 7,245.2 5 97 Do.
E 98426
I 19.6.22.3124 TA-50-19 N 342k Nov 1964 7,2k4.7 5 67 Do.
E 98420 .
SE-3  19.6.22.512¢  TA-50-20 N 54423  Oct 1965  7,24h.6 I 295  Rotary, air.
E 98428
SW-1  19.6.22.312f TA-50-21 N 3h+17 Nov 19¢4 7,240 .1 5 97  Auger
- E 98419
SE-1  19.6.22.312g  TA-50-22 N 34415  Nov 1964 7,243.9 5 97 Do.
' E 98+39
s-1  19.6.22.312h  TA-50-23 N 33499  Oct 1965 7,242.9 " 205  Rotary, air
E 98+30
SE-2  19.6.22.5i2) TA-50-2lL N 33+92 Sept 1965 7,241.6 5 112

Auger



1able 62,--Site 2, 1A-50,1iquid injection test holes - Continued
Usus Usto AFC-LAGL AEC-LASL Drilling Altitude of DLiameter Uepthi Type of
Hole Localion Designation . Coordinates date Lund Surface of hole (feet) drilling
Desig~ uuber (structure (leet ubove (inches)
nation number) mean seu-—
level)
c-1 19.6,22.312k  TA-50-13 N. 3462 Lec 1964  Approx. 7,248 5 18 Auger
E 98433 _
C-2 19.6.22.3121 TA-50-1h4 N 3462 Dec 1974  Apprix. 7,248 5 13 Do.
: E 98+38
-3 19.6¢.22.312m TA-50-15 N 3463 Dec 1964  Appr.x. 7,248 5 1 Do.
E 98+h3
Note: Al) holes are drilled in tuff. Hole I, the injection well, has an injection tube and an observaticn

tube set in gruvel from 55 ft t. 65 [t.

tuff,

The b.tiom 2 £t from 65 't to €7 £t ure filled with crushed

The hole is cemented fr.m the surface tc the tcp «f the gravel pack at 55 ft.
culibration hole, cased’'with 1.5 in., steel tubing.

Hole C~1, a

Hole C-2, a calibration hole, open hLole,
Hcle C-3, a calibration hule, is cased with 2 in. plastic tubing.
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Los Alamos and DP Canyons

Six observatior wells were constructcd in lLos Alamos Canyon
during February 196€ t. monitor the chemical and radiochemical
quality of wa'bér in the aliuvium of the canyon downgradient from TA-2
and TA-21. No rcsults have yet been interpreted from this study. The
logs and construction data are shown on table 63 and the location of

the wells on Figure 2.
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Table 63.--Observation wells in Los Alamos and DP Canyons

Altitude -lf Depth Log Casing schedule
USGS of lan! surface  of (4-inch diameter
USGS location (feet above well Al Tuvi ~ PBandelier plastic hung in hole)
designation nunber mean sea level)  (feet) \fect)  Purf (feet)  (depth in fect)
LAO-1 19.6.15.423 6,940 32 12 20 20
LAO-2 19.6.13.343 6,625 32 19 13 32
LAO-3 19.6.15.343a 6,610 32 16 16 218
LAO-4 19.6.24.202 6,560 31 17 1k o
1AO-5 19.7.20.113 6,425 o7 12 8/ 15 19
LAO-6 19.7.20.113%a 6,430 26 11 2/ 15 1k
DPO-1 b/
pro-2 Y/
DPO-3 »/

1/ Estimated from U.S. (. .ological Survey topographic sheets.

a/ Bottomed in the basaltic rocks of Chino Mcsa.

b/ To be counstructed in the early summer, 1966.

AL WO o



Contaminated waste pit neur TA-21

Thirteen test holes were driiled ground the perimeter of a
contaninated waste plt west of Ti-21 _tf detorzine if thore had been
any movement of radioactive contaminants. f‘ron% tae pit intc the
adjaccnt tuff. Logs of the holes are shown on table 64 and the

locations of the test holes are shown on Figure 1C.

“Figure 10 (caption on next page) belongs near herc.

The distribution of molsture in the soil and jtuff adjacent
to the bore holes was determined and samples of tuff collected
during driiling of the holes were anslyzed for alpha and beté.
emission as well as plutonium and uranium. The results of the
investigation indicated no lateral migration of contaminamts from the

pit into the adjacent soil and tuff.

11k



Flogure 10.--Location of test holes drilied near the contaminated

waste pit west of TA-T1.
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Table 6h4.--Test holes drilled during February 1966 near the contaminated waste pit west of TA-21

91T

Altitude Log
UGS AEC and IASL Depth (feet above Soil Bandolior Tuff
designation Coordinntes (fect) mean sea level)  (reet)  (foct)

DPS-1. N 95 + 13 - 50 7,190 3 7
JE132 + 97

DP5-2 N o4+ 78 25 7,191 3 ea
F130 + 56

DPS-3 Mok + U3 50 7,194 3 47
E127 + 87

DP5-4 N 9% + 16 ' 25 7,202 3 22
E125 + 89

DPS-5 N 95 + 80 50 7,214 3 b7
E122 + 85

DP3-6 R 92 + 58 50 7,216 6 b
El22 + 10

DP5-T7 N ok + k1 25 7,185 3 -

- E135 + 69

DP3-8 . K 95 + 66 50 7,181 6  ub
E138 + 06

DPS-9 N 93 + 66 25 7,180 L 21
E135 + 19 ‘

DP3-10 N 95 + 66 35 7,182 by 31
E1351 + 55 - |

DPS-11 | N9 +21 50 7,19 N 46

E128 + 50
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Tble 64.--Tost holesdrilled  ring February 1966 - (Concluded

Altitude ‘ Log
UsGs - AEC and LACL Depth (feet above 801l Papdolior Tuff
deslgnation coordinates (tcet) mean sea lovel)  (fect) (feet)
DPS-12 N 92 + 79 36 7,192 3 33
' F125 + 21 :
DP.>-13 N OL+ 39 35 7,210 2 33
E122 + T2

Note: Holes augered Y-inches in dianeter, destroyed after study.



Springs

Noetwal dischorge from the - qui.ers In the Los Alamcs cores
iz mes Ifrom springs. Samplics of wat.r from some springs are taken
periodically aﬁd anelyzed for poecsible radicactive conmbarination.
Othcr springs are scarpled less re iently Tor a check on cheaudcal and
radiochemieal changes. Onc s: ring is currently equipped with a weir

and reccorder for comtlaucus iischarge measurcment tc assess the
effect of pumpage from the Los Alamos area on the discharge from '
the springs. No contamination of water from the méin aquifer has
been founa'and no effects from pumping on the discharge haé becn
observed.

Geologlc and hydrologic data éf the springs are preéented on
table 65. Chemical quality of the watér is shown on table 66.

Locations are shown on Figure 2.
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Table 65.--Springs of the Los Alamos area, New Mexico ~
;_U“X?}S v0s AFC and LASL|] Topograpnic ]| Altltudedeologlic | Structure ning | ¥le Use per-] . smarks
location |designation| corrdinates situation (feet) | forma- (ﬁm) 8/ auase
mmber . tion 1 ( ’)
818.5. 2.131| Sawyer Lheh ¥, . | Btesp slope G,520 | Tshireg: | Contact |crmek | 1E | U 48° |Pip:d in
Spring h Cuon Mamber | between : %o stock
vt ve vetering
| . saifriovs )
818.7. 3.421| Spring 3 .| 8lope on west §,560 |Totavi Oravels | Seeps i | U 67°
side of Rio lentil underlys eud -
Grande Can~ . ing be-"| boils
—oR _ anlt .
818.7. 3.4214 Spring 3A do. 5,560 do. do. do. kM (U 67° -
818.7. 3.443| spring 3aa do. 5,460 |Tesuque | Bandy |Seep | <2 |U
forma~ | layer - -
o _ tion .
818.7. 9.ke2 | spring bA West side of | 5,600 |Totavi | Orevels - |Gravel |122M (U 69° | Bquipped
‘ Pajarito lentil underly-|{ beds . vith a
' t'_. ‘ canyon ! im ba= vatere
o salt slage res
coxrden
Other
springs in
this ares.
£18.7.10.113 | Spring 4 Slope on west | 5,502 do. Gravel |GSeep 8l |U 63° | Seep area
. side of Rio area about, 500
Orande Can- £t. long.
yon | .
818.7.10.22k | Spring 3B Flat area on 5,500 |Tesugue | Sandy o 314 |U,8| 67°
east side of | Fofima -] layer ren -
Rio Grande tion
518.7.12.24 | Canoncito Floor of Can~ 5,700 do. Contaoct |Crack 10B |8 -
' Spring ada Ancha ~with -
' Basalt
dike
818.7.16.23k | Spring 5 8lope on west | 5,570 |Contact «{ Contaet |Crack o (U 69° '
side of Rio . Basaltic in -
Oreande m%sl buulﬁ1 .
and Totavi ' i

har oy
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Table 695.--Eprings of the Ioa Alamos ~vea, Wov Mexico - Contimed

UGS Ues ARC and LASL] Topographic | Altitude|Geologic | Structure | Opening | Yield | Use | Temper-] Hemarks
location [designation| corrdinates situation | (feet) | forma- (J?u) 2/ ature
mnber | tion 1 (°r)
818.7.16.423| Spring S5A West bank of 5,430 |Teasuque | Basalt Boils 2™ | U 69* -
Rio Grande Formasl £low in
| slltsto
§18.7.20.312| Ancho Floor of 5,700 |Totavi [Oravels |[Beeps | 65M | U | 67° to
= 8pring Ancho Can~ Jentil ) 6 | -
| yon :
: . [ 4 i
518.7.20.431| Spring 6 West bank of | 5,380 |Tesugque | Basalt Fracturds 51‘! U | 68° to | Spring aves
‘ . Rio Grande forma~ flow - 4 200 ft. in
: tion length
818.7.21.131| Bpring 5B 0ns do. - 5,400 da. do. do. 108 | ¥ 59° -
818.7.29.112| Spring 6A | do. 5,375 do. d. |Bofl | 150M T* -
§18.7.30.123| Doe Spring Slope on north 5,600 do. | Sandy bed | Seep 5% .
: L _ side of - - '
_ Canyon , . -
818.7.30.124 | Bpring 9 Blope on west | 5,510 - do. . do. - do. .88 |V 68° . PO,
o side of Rio : . {
‘ 8rande Can- -
818.7.30.213 | Spring 84 "do. 5,363 do, |Basalt |Frecturds 26X | U T0° -« '
818.7.30.214| spring 8 | Past bank of | 5,370 | do. do. do. ToM | U | 69 o -
Rio Grande 70° -
818.7.30.223| Spring 7 do. 5,370 do. do. do. |[1T3H|U | T0° %o -
B19.5.12. 153 or of Ios | 8,000 |Alluvium ntact | Seepe 20E | U
- Alamos Can- | and _ -
_yon Talus | i
. - nzq41Pajarito Floor of :
S']-g) 5) lih !"31-' spr 1na- a . 8,660 do. ' doo do. 25E u - -
819.5.25.111 Wall of Valle Tshirege | Contact Crack 4 | U - -
- Canyon betveen
velded ashi

.
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‘Table - 63.«~gprings of the 108 Alsmos ~vea, New Mexico - Contimed

UGS Uais AEC and LASI] Topogrepric | Altitude|Geologic | Structure | Opening | Yield | Use | Temper-] Remarks
location |designation| corrdinates situati.:: | (feet) | ‘forma- (gpm) | 2/ | ature
number ' tion | 1/ (°F)

19.5.25.333 Floor of Water| 8,000 |Tshirege | Oontact Crack 9OB
- Canyon Mexber | between | - - - =
: welded ash
. flowse
19.5.26.221 Floor of Valle| 8,240 |Talus and| Contact | Seep g | U
. Caxyon Alluvidn| - -
19.9,26.332 | Armatesd Floor of Water| 8,216 |Tschicoma| Practured |Fractureq 2F |U
Spring Canyon Yorma- | latite - =
tion | ‘
19.5.33.431 Wall of west | 3,430 |Tshirege | Contact Cracks | 108M (U
: - Fork of Menber | between and - -
Frijoles welled Seeps
Canyon ashif lows
189.5.33.234 Wall of North | 8,430 do. do. do. 99M | U
4 - Fork of
'3" Prijoles - -
_ Canyon
119.6.55.114 | American 8lcpe of 8,280 do. do. do. 5M | U - -
gpring Canyon ,
119.7.12.233 | Sacred Hillside 5,640 |Tesuque |Fault Seep 1B |8 55 to
.| Spring : Forma- zone 62° -
tion
119.7.13.112 | Indian do. 5,640 do. - do. do. | 4B |8 |59° to -
119.7.22.11% | Los Alamos South wall of | 6,000 |Basaltic |Contact do. 3 |U |47 to -
Spring Los Alamos Rocks 55°
Canyon it b —
319.7.22.131| Basalt do. 6,000 |Basaltic do. do. 3B | U 49° to - P
Spring Rocks 54° o
' . Uiait 3
319.7.24.222| 1a Mesita Slope on east | 5 580 | Tesugque ' Sandy do. 6M | 8 59° -
Spring side of Ric Forma- bed :
__firende | tion




Teble 65.--0prings of the les Alamos avea, New Memice - Concluded

2/ U-Unusdd; 8-stock

UGS UGS AEC and LASI] Topographic | Altitude|Geologic | Structure | Opening | Yield | Use | Temper- .ccmarks
- location |designation| corrdinates situation | (feet) | forma- (epm) 2/ | ature
munber . : tion 1/ (°F) .
819.7.2k.332|8pring 1 - Blppe onvest | 5,615 |Tesuque ' Sandy bed | Seep <1E U 65 -
side of Rio Forn~
Grande ation
Canyen ‘ ,
81907025-111 me 2 do. ¢ 5,@ do. dpo do. < n 61. -
819.7.35.121 | Sandia do. 5,640 do. do. .do. < 18 67° N »
Spring : v
820.5.26.113 Floor of Guajd 8,850 |Tehirege | Contact h‘et\m?n e9R | U - . ty
Floor of ‘
&005.26-511 - ca‘nybn 8,8’40 do. 4o, do. '40! UA i; - A;‘-
820.5.35.433 . Floor of 8,660 |Talus  Pomtect  Peep 5K | U - -
, Quemzon ; S
i § 1/ M-measyred; }es‘bim‘hed, ,1'3:

- -2,
"’:’-’r L,
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Surface-water sampling stations

Surface-water samples are collected at several stations along tie
streamson the Pajarito Platesu and along the Rio Grande. Because a
majority of the streams are intermittent, ~amples één be collected
only when storm runoff or waste water is niesent. Samples are analyzed
" by the Los Alamos Scientific Laboratory fo- chéﬁical and radiochemical
contamination. Most samples are collected in connection with the study
of disposal of radicactive wastes. Resuits of these studies are found
in various revorts. In general, there has jeen no contamination found.

Data on surface-water sampl.. .ig stations are shown on table 67 and

locations on Figure 2.
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Table 67.--Miscellaneous surface-water sample sites

sampled by the U.S. Geological Survey

Description of UsG3 .
sampling sites _ location : Remarks
nunber

Los Alamos Canyon

At reservoir S19. 5.13.224 Also one sample taken 200 yds.
above reservoir

At fence below $19. €.15.323 . -
Omega site

1.2 miles below S$19. 6.14.341 -
Omega site

Near Tw-3 S19. 6.24.111 -

At Highuoy b 819. 7.21.121 -

100 yds. above _ -
Guaje Canyon 519. T.1h.222

At confluence with {S19. 7.14.222a -
Guaje Canyon

0.5 mile upstream 5319. T7.13.234 -
from Rio Grande

Frijoles Canyon

At Park Headquarters|Sl8. €.23.211 -
At confluence with {S18. 6.25.443 -

Rio Grande

Guaje Canyon
At reservoir S20. 6.31.114 Also onec sarple taken 100 yds.
above reservoir

Return flow 500 S19. T. L.uhh -

yds. below G~1
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Table 67.--Miscellaneous surface-water sample sites - Concluded

Description of UGS
sampling sites location Remarks
number

Guzje Canyon - Continued

At Hichway b4 $19. T.1k.222b Also one sample taken 100 yds.
. below Hizhway 4

Rio Grande

At FEmbudo 523. 9.23.333 -

At Otowi 519. 5.18.331 -

At Cochiti S16. 6.17.243 -
Rio Cheama

At Chamita s21. 8. 8.221 -

Pajarito Canyon

At grovel pit 519. €.3%36.233 -

At confluence with | S19. 7.10.313 ' -
Rio Grande

Fence Canyon
At Highway 4 l S19. 7. 6.344 , Floodflow
Bayo Conyon
Below Bayo Site S19. 7. T7.331 Effluent
(at county line)
DP Canyon
Near test well 3 I S19. €.13.343 Also called Turkey Creek
Surface pool
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