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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 to. 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. Purtvmun. 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 Los Alamos reservoirs. 

Guaje Reservoir 
Los Alamos ReservOir 

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

N 1,794.000 
N 1,777.200 

E 471,600 
E 468.600 

8017 ft 
71":"9 ft 
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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 shon-term high··yield 
wells. 

Test hole I (elevation 7180 ft) was drilled to 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 I 03 ft. penetrating 17 ft of 
alluvium and 86 ft of the gravel of the Puye Con­
glomerate. The alluvium and gravel were saturated to 
near the stream level. 

0 u 

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 satu- · 
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. Punymun, "Geohydrology of the Pajarito 
Plateau with Reference to Quality of Water 1949-
1972," Los Alamos Scientific Laboratory internal 
document. 1975. 
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Fig. XXV -A. Location of test holes in upper Guaje Canyon. 

A. Test Hole I 
B. Test Hole 2 

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

N 1.795.700 
N 1./94.600 

E 484.600 
E 486,600 

7180 ft 
7060 n 
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"· 
TABLE ill-D. Locations and Elevations (NAD 1927) 

A. Surface Water Stations 

Acid Weir N 1.778.600 E 484.100 6990 ft 
Pueblo 1 N 1,778.800 E 484.400 6950 ft 
Pueblo 2 N 1,777,300 E494,000 6630 ft 
Pueblo 3 
Otowi Seep N 1.776.100 E 504,600 6470 ft 
Hamilton Bend Spring N 1,776,161 E 502.420 6500 ft 

B. Springs, Observation Wells and Test Holes 

AC-1 N 1,777,300 E483.200 7160 ft 

AC-2 N 1,777,500 E483,200 7140 ft 

AC-3 ,_,1 N 1.777.900 E483,200 7120 ft 
AC-4 ,.., <- -1 N 1,778.000 E 483.100 7100 ft 

AC-5 ,., "f N 1.778.200 E 483.500 7060 ft 
PC-I """..; N 1.778.800 E 483.900 6960 ft 

PC-2 ""'' t N 1,778,700 E484.600 6940 ft 
PC-3 ...... r N 1.778,600 E 485,900 6900 ft 

PC-4 """' r N 1,778.900 E488.200 6810 ft 

PC-5 N 1,777,600 E 490.300 6720 ft 
PC-6 Oo/(/-t- N 1,777,300 E493.600 6660 ft 

PC-6A N 1.777,300 E 493.600 6660 ft 

PC-7 ~1" N 1.776.800 E 496,000 6610 ft 

PC-8 -· N 1,775.800 E 502.200 6505 ft ~ 

PC-9 N 1.775,600 E 505,300 6450 ft 
PC -10 A/f;.,.. N 1,774,500 E 507,400 6420 ft 

PC-11 N 1.773.800 E 508.000 6390 ft 

PO-l N 1,774.800 E 505,400 6460 ft 

PO-lA N 1,775.100 E 505.600 6442 ft 

PO-lB N 1,775,400 E 505.700 6641 ft 

PO-IC N 1.775.600 E 505.800 6446 ft 

PO-ID N 1,775.800 E 505.500 6450 ft 

P0-2 N 1.775,500 E 504,900 6478 ft 

P0-2A ,-c.T N 1,775,600 E 505.000 6452 ft 

P0-2B N 1,175,700 E 505,100 6456 ft 

P0-3 ir/c.f N 1,775.600 E 502.200. 6499 ft 

P0-3A ~vf" N 1.775.800 E 502.200 6513 ft 
P0-3B ,._c T N 1,776,000 E 502,200 6520 ft 

P0-4 ·-~ .J.. · N 1,775.600 E 500.800 · 6524 ft 

P0-4A .-~-r N 1,775,700 E 500.800 6524 ft 

P0-4B ~-r· N 1,775,900 E 500,900 6542 ft 

P0-5 N 1.776,200 E 504.400 6475 ft 

P0-6 N 1,776,600 E 504.200 6520 ft 
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W. D. Purtymun and A. K. Stoker 

PERCHED ZONE MONffORING WELL INSTA't.LATION 

Geologic Log 
6367.53 ft land surface datum (LSD) 

~ 
0 -----------Gravels, cobbles, and 

boulders of rhyolite, latite, 
and quartz latite in a matrix of 
clay, silt, and sand (alluvium) 

5 

~J''L 

g 
.r:. 

10 lS.. 
01 

0 -----------Silstone and daystone, 
with lenses of sand and 
gravel, dry; part of 

15 Puye Conglomerate over-
lying basalt that outcrops 
to east 

20 

Los Alamos National Laboratory 
September 1990 

c: 
0 ·u 

a 2 
c: iii ·u; c: 
!'II 8 (.) 

""' Cement 

Fig. 2. Pueblo Canyon observation well APC0-1 
(completed August 17, 1990, water level 6ft). 
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1 AcidWeir 

,.. Pueblo /r Pueblo 1 

I STP . '/rPC-2 I • I 

I PC-1 / rPC-3 
I I PC-4, 

\ 

Waste Treatment 
Acid Plant (removed 1964) 
Canyon 

.. Los Alam ·-"-··-··-··-··-··- o s c a .. c 
··"' nyon 

··-··-"'"'. TW 3 I 

I o Observation well 
~zl>-,_ • Test or supply well 
~I 5 .A Surface water sampling ;18 station 
§I£ v-J Spring 

C8:J Sannary treatment plant 
STP 

0 1 mile ·-··.._ •• -.. 0- ·· .. --: .. -··....._ 1 
' 4~. --. •• ~ •• ... ....._..· 

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). 

I b {; ;-

~~?-4~~' 
P0-6 • 

I {J'c~~-~ P0-4~ 

I 
P0-4f .. 

r;; /7c/) 

I 

----- Laboratory boundary 

~ Perennial stream 

- _. - - Ephemeral stream 

• Observation well or test hole 

...._Spring or seep 

0 

Section 18. T.19N., R.7E. 

1000 

• P0-2 

• P0-1 

2000 ft 

Fig. III-B. Location of obsen·arion wells and rest holes in rhe ,·iciniry of Hamilton Bend Spring and 
Otowi Seep in Pueblo Canyon (Abrahams 1966). 
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........... 

............. 

Lab Boundary 

0 2 3 4 km 

Los_Aiamos National Laboratory 
Environmental Surveillance 1992 

. .... ~ .. 

.. .......... 

LEGEND 

" Surface Water 
Station 

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 
flows 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 received 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 

IV-29 
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Formerly Utilized MED/AEC Sites 
Remedial Action Program 

Radiological Survey of the Site of a Former 
Radioactive Liquid Waste Treatment Plant (TA-45) 
and the Effluent Receiving Areas of Acid, Pueblo, 
and Los Alamos Canyons, Los Alamos, New Mexico 

May 1981 

Final Report 

Prepared for 

U.S. Department of Energy 

Assistant Secretary for Environmental Protection, 
Safety, and Emergency Preparedness 

Environmental and Safety Engineering Division 
Washington, DC 20545 

Los Alamos National Laboratory 
Los Alamos, New Mexico 87545 



TABLE A-XXXIV 

RADIOCHEMICAL QUALITY OF WATER IN ALLUVIUM FROM 
LOS ALAMOS CANYON 

1967 THROUGH 1975 
(average of a number of analyses in pCi/l, except as noted) 

No. of Gross Gross Total 
Station Year Analyses Alpha Beta '"Pu ""Pu "'Cs 'H u• 

LAO-C 1970 1 <1 4 <0.05 <0.05 <1000 0.4 
1971 2 <1 3 <0.05 <0.05 <350 <1000 1.0 
1972 4 <1 5 0.06 0.07 <350 <1000 1.0 
1973 4 <1 3 <0.05 <0.05 <40 1150 <0.4 
1974 4 1 8 <0.05 <0.05 <40 650 0.5 
1975 3 3 5 <0.05 <0.05 <40 1000 0.5 

LA0-1 1967 1 <1 50 <0.05 <0.05 41000- 1.3 ... 1968 3 3 37 <0.05 0.08 <250 30000 <0.4 r -~~ . 1969 3 <1 36 <0.05 0.06 22 000 0.4 ! ( j :·t' !"\'\\ 
,__,-t"'-•' 1970 4 <1 76 0.05 0.05 <0.4 

VA ,_.· 1971 4 1 94 0.05 0.27 <350 20750 0.6 
. " 1972 4 1 127 0.17 0.18 <350 19600 <0.4 1 '" \<o ...J 

(jl 1973 5 2 140 <0.05 0.06 <40 36000 <0.4 
1974 4 2 147 <0.05 <0.05 40 27000 <0.4 
1975 3 56 <0.05 <0.05 <20 7000 <0.4 

LA0-2 1967 1 <1 91 <0.05 <0.05 475 000 2.0 

e-~ D'P) 1968 3 3 59 <0.05 0.06 <250 273 000 1.5 
1969 2 1 77 0.10 0.60 337 000 1.6 
1970 3 <1 80 <0.05 0.14 <250 184 000 . 0.6 (av7lC¥'. 
1971 2 1 101 0.15 0.33 <350 52 000. 0.9 
1972 3 2 188 0.09 0.19 <350 153 000 2.6 
1913 4 22 294 <0.05 0.11 <40 46000 <0.4 
1974 3 2 247 <0.05 0.10 <40 18000 <0.4 
1975 3 4 157 <0.05 0.05 <20 7200 0.7 

LA0-3 1967 1 <1 45 <0.05 0.05 214 000 <0.4 

- -\r •.J : 
1968 3 2 61 0,07 0.08 <250 126000- 0.8 

/. ... \ -l,i)<: ' . ....l 1969 2 2 49 <0.05 0.06 350.000 1.3 
0'-i~ A ;,l'\; 1970 4 2 56 <0.05 0.08 <250 73000 0.8 

tJ ~ .J.'/r/, ~ 1971 3 3 95 0,07 0.08 <350 38000 1.2 
('.~·"t J)¥ 1972 4 3 92 0.10 0.15 <350 187 000 3.0 

1973 5 3 47 0.06 0.05 50 35000 <0.4 
1974 3 2 75 0.35 0.08 50 11000 0.9 
1975 3 6 81 <0.05 <0.05 11000 3.1 

LA0-4 1967 1 <1 9 <0.05 0.06 222 000 0.8 
1968 3 5 16 0.05 0.05 250 61000. 1.2 
1969 2 <1 9 <0.05 <0.05 55500 <0.4 
1970 1 <1 10 <0.05 <0.05 66000 <0.4 

LA0-4:5 1969 3 <1 5 <0.05 <0.05 43000 0.7 
1970 5 1 26 0.06 0,07 78000 <0.4 
1971 3 1 5 0,07 0.08 24000 0.4 
1972 4 2 10 0.09 0.06 <350 28000 1.1 
1973 4 1 8 <0.05 <0.05 <40 22000 <0.4 
1974 3 1 107 <0.05 <0.05 <20 8000 <0.4 
1975 3 2 47 <0.05 0.06 18000 0.8 

LA0-5 1967 1 <1 4 <0.05 <0.05 126000 <0.4 
1968 2 1 8 <0.05 0.09 <250 70000 . 1.2 
1969 2 <1 5 <0.05 <0.05 56000 0.7 

LA0-6 1968 2 18 0.17 0.25 <250 75000 0.4 
1969 <1 7 <0.05 <0.05 <250 51 qoo <0.4 

•IJ.g;l. 
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RFI Report 

0 
feet 

50 

100 

150 

200 

250 

300 

Fig. 4-7. Lithologic log. 

September 29, 1995 

315 

Obt3: Bandelier Tuff, Tshirege Member Unit 3 

Qbt2: Bandelier Tuff, Tshirege Member Unit 2 

Tritium above SAL 

~--- Maximum tritium activity 

Obt1v: Bandelier Tuff, Tshirege Member Unit 1v 

J 
Vapor phase notch 

Qbt1g: Bandelier Tuff, Tshirege Member Unit 1g 

Obt: Bandelier Tuff, Tsankawi Pumice 
Oct: Cerro Toledo Interval 

OP: Puye equivalent sediments 

QTb: Cerros del Rio basalts 

32 RFI Heport for MDA K, PRS 



35-2028 

G.L. Elevation -7102.89 ft ; TD - 299ft.; ft Elev. 
(driiJed 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 Koth, 7/95 



MDA-V 

G.L. Elevation -7160 ft ; TD - 707ft.; ft Elev. 
(drilled 1994;) 

Top Differ w/ 
Log Depth Thickness Elevation FIMAD 

Tshirege Member, 
Bandelier Tuff 0-298 298 

Tsankawi Pumice Bed 298-300 2 6862 

Cerro Toledo Rhyolite 300-332 32 

Otowi Member, 
Bandelier Tuff 332-685 353 6828 

Guaje Member, 
Bandelier Tuff 685-701 16 6475 

Puye Fm 701-707 6459 

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



TA-49 cold hole 

G.L. Elevation -7130? ft ; TD - 700ft.; ft Elev. 
(drilled 1994;) 

Top Differ w/ 
Log Depth Thickness Elevation FIMAD 

Tshirege Member, 
Bandelier Tuff 0-557 557 

Tsankawi Pumice Bed 557-561 4 6573 

Cerro Toledo Rhyolite 561-596 35 6569 

Otowi Member, 
Bandelier Tuff 596-700 TD 6534 

source: Phone call w/David Broxton, 6/29/95 
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Geologic Log 
6618.67 ft land surface datum (LSD) Cl 

c: 
"iii 
Cl:l 

(.) 
0 

10 

""" Silty clay soil, light brown 

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

20 Tuff, light brown, weathered; 
crystals of quartz and sanidine: 
rock fragments of latite and 
rhyolite in a matrix of 
weathered ash; CR = 65% 

30 (tuff weathered in place) 

4' : .:.: 
c: 
Cl:l 
ffi 

18' 

: 38' 

40 

50 

60 

70 

80 

90 

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) 

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 1 

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) , 

57' 

69.5'' 

79' 

0 

NOTE: 

~ Bentonite, 
depth 6 to 8 ft 

CR = average core recovery 
for interval 

Fig. VIII-I. Sandia Canyon observation well SCO- 1, completed August 1989, dry 
~Purtymun and Stoker 1990). 
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10 

--.r. 
0.. 15 
G) 

Cl 

20 

25 

30 

Geologic log 
6500.67 ft land surface datum (LSD) 

-------
Silty sandy soil, gray 

--------
Silty sand, with some lenses of clay and 
gravel; crystals of quartz and sanidine, sand 
sized; rock fragments of latite, rhyolite, 
and tuff, gravel sized, in a matrix of light brown 1 

silt and clay; CR = 47% {reworked tuff) 

Coarse sand and gravel lenses, consisting 
of latite and rhyolite; rock fragments, thin 

_Jen~ o!.m!g~e;£B.,=48% (w~ laid*) 

Tuff, light gray; sand-sized crystals of 
quartz and sanidine; rock fragments 
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; 
CR = 69% {tuff slightly weathered 
in place) 

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

3' ~ 

15' 

18' 

29' 

Cl c: ·u; 
co 
() 

c: 
.2 
u 
2 
u; 
c: 
0 
() 

~Cement 

~f Bentonhe 

~~ 
:. •. I ;~j 

' 1 

I 
I 

"'gl 
.&J ! 

'20' i 
~~ Bentonite 

NOTE: 
CR= Average _core recovery 

for inteval 

Fig. VIII-J. Sandia Canyon observation well SC0-2. completed August 1989. dry (Purtymun and 
Stoker 1990). 
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POT0-4ABC 

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 
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20 

40 

60 

80 

----£;100 
a.. 
0,) 

0 

120 

140 

160 

180 

190 

6722 (ft) LSD 

---------------" 
Silty sand 

Tuff, light brown, 
weathered 

Tuff, grayish orange, 
unweathered 

Tuff, grayish pink, 
unweathered 

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

o l7o<--<--

Tuff, grayish orange, 
pink, unweathered, non­
to moderately welded 

Tuff, grayish orange 
pink, unweathered, 
friable, nonwelded 

I 71 

19 
t--

~ 

~ 

94 

158 
t---

189 

6 {,j 1 

/O.f 

189 

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

0)]] 

Fig. VII-T. Geologic log and casing schedule of moisture-access hole CDBM-1, dry (Purtymun 1992). 
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0 

20 

40 ----.c. -c. 
Q) 

Cl 
60 

80 

100 

6633 (ft) LSD ~ 

Silty sand 

Tuff, pale yellowish 
brown weathered 

Tuff, pinkish gray 
unweathered 

Tuff and pumice, 
unweathered, maybe 
Tsankawi pumice bed 

& r/c ~~ 

Tuff, pinkish gray, 
moderately welded 

I 

14 

34 

51 6sp_ 
54 (, .s' )i 

-

I 99 99 I 

l 
99ft of 2-in.-diam blank 
aluminum pipe from 
0 to 99ft 

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); 

Tshirege Member, 
Bandelier Tuff 

Tsankawi Pumice Bed? 
Cerro Toledo Rhyolite 

Otowi Member, 
Bandelier Tuff 

Guaje Member, 
Bandelier Tuff 

Puye Fm 

TD - 747ft.; Elev 

Depth Thickness 

0-360 360 

? 
? 

360-695 335 

695-727 32 

727-td 

source: Purtyman (FIMAD d-base) 

Top 
Elevation 

6745 



10 

30 

40 

-.s:; 
a 
Q) 

Cl 50 

60 

70 

80 

90 

100 

110 

Fi2. VI-AA. 

Geologic Log 
6870 It Land-Surface Datum (LSD) 

Q 
u 
2 
;;; 
c: 
0 
u --------. 

- -- -- -- -- -- -- -- -- -- -- -- -- r----.----~~-
Silty sandy soil. pale yellowish brown. tOYR/2: crystal 
fragments of quartz and sanidme: a few small rock fragments 

' of pum1ce. tuff. and latite in a matrix of silt to tine sand ' 

----------------------" Silty sand, dark yellowish brown. 10YA 412: as above 

Silty sand. grayish brown 5YA3/2: medium to coarse 
sand of quartz and sanidine crystal fragments 
attemating wrtn tenses of Silt and clay: a few small 
rOCk fragments of gray pu1111oe. tuff, and tatite 

Tuff. weathered. moderate reddish brown 10YA4/6; 
crystal fragments of quartz and sanidine. a few small 
rock fragments of pumiCe and latite in a brown 
weathered ash matnx -----------

--

Tuff. weathered. light brown. 5YR6/4: crystal fragments of quartz 
and sanidine (medium to coarse gra1ned), rock fragments of 
gray pumice up to 1-112 in. in length and a few small fragments 
of latite in a brown partly weathered asn matrix 

Tuff appears unweathered. moderately welded. pale 
yellowish brown 1 OYR612: crystal fragments of quartz and 
sanidine. rOCk fragments of white to gray puma. gray to 
dark gray latite in a light brown slightly weathered ash matrix 

1-r;,r sti;'tty-;"eait;;'red~ moderaiii; w'eided-:iighibro;;" -, 
5YRS/6: crystal fragments of quartz and sanidine. a few rock \ 
fragments of pumiCe and latite: color change 95 to 96 It 
moderate brown. 5YR414: increased weathered ash matrix 

Tuff. friable. weathered. moderate brown 5YR314; 
crystals of quartt and sanidine (medium to coarse grained) 
rock fragments light gray pumice up to 1-112 in. in length. a few 
small rock fragments of lallte in an ash matrix weathered to 
silts and day: color 106 to 108 It moderate brown 

Tuff. breccia, weathered. pate brown 5RYSI2; a few 
crystal fragments of Quartz and sanidine. rock 
fragments ot gray pumice and a large increase of dark 
gray latite rock fragments up to 1-112 in. in length in 
weathered tight brown ash matrix 

4' 

9' 

31' 

39' 

49' 

93' 

96' 

108' 

111.5' 

E 
::I 
> 
.2 
< 

:::::::· 

la7!7:~} 

Constructjon· 
Q-39 tt: 11 1/2-in . ..(jiam note: 
49-111.5 It: 7 1/4-in . ..(jiam hOle; 
Cased 2-in . ..(jiam plastiC pipe Q-111.5 tt 

Mortandad test hole MCM-5.1. comoleted September 1~90. water in alluvium 
cased out of hole (Stoker et aL 1991 ). 
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Geologic Log 
6852.29 ft Land-Surface Datum (LSD) 

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

---------------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 alternating 
with silty sands indicate almost complete weathering of ash in place 

--------------Tuff, light gray to buff, friable, crystal fragments of quartz and sanidine. 
a few rock fragments of pum1ce and latite in a matrix of weathered 
gray ash 

---------------Tuff, dark brown. fnable, lithology as above but an 1ncrease in amount and 
size of pumice fragments. slightly weathered ---------------Tuff. light gray, fnable, 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 pum1ce and dark gray latite in a weathered ash matnx ---------------Tuff, light red to buff. friable. same as above 

Tuff. light red to light buff. same as above with light gray pumice up to 
3 in. in length. matnx weathered 

Tuff, pale yellow1sh brown. 10YA6/2; fnable, crystal fragments of quartz 
and sanidine (medium to coarse-grained) rock fragments of large pale 
yellow pumice fragments and dark gray latite in a slightly weathered ash 
matrix 

Tuff. pale yellowish brown. 10YA6/2; harder, moderately welded, crystal 
fragments of quartz and sanidine. rock fragments of dark gray latite and 
numerous yellowish pumice fragments up to 2 in. in length in a pale 
brown slightly weathered ash matrix 

38 

64 

89 

98 

118 

129 

149 

169 

194 

.§ 
t3 
2 
(ii 
c 
0 

(..) 

4-in.­
~l-1!:1ol!'J' diam hole 

1..4 drilled 

c 
Q) 

E 
Q) 

(..) 

to 59ft 

Bottom 
I- of hollow 1 

I• stem 
auger 

>-s9-. 

-~~:~ .-~ntonite 
. -6'· 

c· . 
..... ~-

:·.:·.-96··::-::: 

~9~~~ . 

:::::: ::::::::: Benton1te 

·.: ·.: 

· .. :.:{:: 

-:·.:: ...... 

! 
I 

I 
I 

i 
I 
I 

...... ~-:: 1,1 

ro· 
·.: (j) . ! 
:-:· ......... i 

·::.::: ::} 2-in.-dia~ 
::-::·: • ~~~plastiC I 
.-.. • ·._.... p1pe I 
.'·.': ·.::· I 
..... ·.: .. ::- ! 
··.:: ... ·. 

::::::,J:}: 
. .. .. 

200 Construction: 

Fie. VI-AC. 

Q-59 ft: 11 1/2-in.-diam hole 
59-194ft: 7 1/4-in.-diam hole 
Q-194 ft cased 2-in. plastic pipe 
Note hollow-stem auger 8 1/4-in.-10. 
11 1/2-in. 00 left in hole Q-59 ft. 
4-in.-diam hole drilled beside 
11 1/2-in. auger to a depth of 59 ft. 
cement slurry into the hole outs1de and 
ins1de 11 1/2-in. auger. 

\1ortandad test hole MCM-5.9A. completed Julv 1990. \\ ater in alluvium cased out of 
hole ~Stoker et al. 1991 ). 
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Geologic log 
6780 ft Land-Surface Datum (LSD) 

---------~ Silty sand, light brown, consiSting of sand and gravels in a Silt to clay matnx 

--------------Silty sand, light brown, crystals of quartz and sanidine and small rock 
fragments of gray pumice, dark gray latite and gray tuff in a matrix of 
silt and clay 

---------------Silty sand. brown to buff. quartz and sanidine crystals medium to coarse 
grained. a few rock fragments of tuff, pumice, and latite in a silty to sand 
matrix; lenses of charCOal 56-57 It 

---------------Silty sand altematmg w1th s1lt and clay layers 

siiiY sand ali;;;ating Wllhsilt and c'iaY. stiiau ;,v5taiTragments Otqua.tt and sa;;;c;;ne, 

s~l ~ f~e~ ot ~e;..!!!, a ~rix..2!, si'!.,!1d .;!!Y: ~th~ed ~ ~~ater 
Tuff, weathered to silt and clay, light purple to brown ---------------Tuff, weathered, s11ghtly consolidated lenses brown to light p1nk to red 84 to 
101 It: buff 101 to 104 It: rock fragments of pumice and gray latite 

---------------Tuff, weathered, light reddiSh brown, crystal fragments of sanid1ne; rock 
fragments of pumice With yellow halos of clay weathering and some gray 
lat1te rock fragments 1n a weathered aSh matrix 

-------------...--
Tuff, light gray, upper section weathered, graduating to unweathered at 
bottom of hole, crystal and crystal fragments of quartz and sanidine. rock 
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 
weathered to a light brown clay 

Construction: 

39' 

184' 

c 
Q 
ti 
2 
Vi 
c 
0 
() 

Top of 
h-,.;..,..,....j.f- hollow-

l7 
67tJ > 

667{:, 

bt.) 

154' 

stem 
auger 

Two4'- I 
diam holes 
dnlled 
to 154' 
alongside 
hollow-
stem 
auger 

Bottom of 

1-L..I.LJ~f--hollow 
stem 
auger 

0-184 ft: 7 1/4-in.-diam hole 
200 Note: pulled back to 164ft, lost auger, 

twisted off 8 ft below land surface: two 
4-in.-diarn holes drilled to about 154 tt 
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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San lldefonso Mortandad Observation Well 
September 5 and 6, 1990 

(Well Dry) c: 
Q 

Ol u 
c 2 

Geologic Log ·~ ~ 
6658 ft Land-Surface Datum (LSD) --._.

1
_l_o_)3~o~ ~ 

Silty sands and gravels. pale brown SYRS/2: numerous quartz and 4- ~ 
sanidine crystals and cry .>tal fragments, small rock fragments of 0 

pumice and latite: CR= 64% (alluvium) 

Silty clay, light brown SYRS/6; CR = 64%; (top of tuff) ----------Tuff. light brown 5YR6/4; quartz and sanidine crystals and crystal 
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 tt; CR=81% (weathered tuff) 

--------------

Tuff. light gray SYRN8; same as above; CR = 75% (weathered tuff) 

Tuff. grayish orange pink 5YR7/2; same as above except slightly 
consolidated, increase in red and gray pum1ce and some red latite in 
ash matrix: CR = 80% (slightly weathered tuff) 

--------------Tuff, yellowish gray 5YR7/2: same as above except appears unweathered; 
CR = 92%; (tuff) 

11' 

14' 

NOTE: Cased with Schedule 40 PVC 2-in. pipe: screen slotted 0.010 in. Cuttings in construction are 
tuff from hole. including silts, sands. and gravels. CR =Core Recovery for section. 

Q) ._,:e 
.9 
c: 
Q) 

lXl 

\1ortandad test hole SI~lO. drilled in coooeration \\'ith San Ildefon'o Pueblo and BTA. 
September 1990. dry (Staker et a!. 1 991 ) . 
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Totavllentl, Puye Formation 

Chanita Formation, Santa Fe Group 

~ >: ':·: :--:~ Tschlcoma Flow t::%% Chamlta Formation, Santa Fe Group 

Tshicoma Flow 

TD4923' 

EXPlANATION 

D Alluvium 

{!! ~: 3 Bandelier T ulf 

IJJI Puye Formation 

§ Cerro& del Rio Basalt 

~ Tschicoma Formation 

U Santa Fe Group 

Fig. 4.1·8 lithologic logs for deep wells near TA-21. 
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218 

7215 (ft) LSD 
0 

Fig. XVII-K. Geologic log of test hole Sigma Mesa. drilled 
July-November 1979, water level about 1330 - S S [ 5 
ft (data from unpublished log by Carolyn 
Potzich modified by Purtymun: see text and 
Table XVII-B). 



Sigma Mesa 

G.L. Elevation - 7215 ft; TD - 2292ft.; Elev 
drilled (1979); 

Top 
Log Depth Thickness Elevation 

Tshirege Member, 
Bandelier Tuff 0-345 345 

Tsankawi Pumice Bed? ? 

Cerro Toledo Rhyolite ? 

Otowi Member, 
Bandelier Tuff 345-700 355 6870 

Guaje Member, 
Bandelier Tuff 700-735 ~5 6515 

Puye Fm 735-845 110 6480 

Tshicoma Fm? 845-1080 235 6370 
(From 6305-6290 
basalt) 

Puye Fm 1080-1305 225 6245 
/ -r':; -:.,, .._ ___.,. ,-

Totavi Lentil 1305-1400 95 5910 I ~- / , 
('·' 

--------
Santa Fe Gp, 
Chamita Fm 1400-1900 500 5815 

source: Purtyman (FIMAD d-base) 



SHB-4 

G.L. Elevation - 6701 ft ; TD - 200 ft.; 6501 Elev. 

Tshirege Member, 
Bandelier Tuff 

Tsankawi Pumice Bed 

Otowi Member, 
Bandelier Tuff 

source: Gardner, 1993 

Depth 

0-117 

117?-120 

120-TD 

w,_fftl"'f'A' 1r-''"' ;-,.r -jo /'IJ-

6 .s-7/; -----

Thickness 

117 

3 

Top 
Elevation 

6584 

6581 



SHB-1 

G.L. Elevation - 7314 ft ; 

Tshirege Member, 
Bandelier Tuff 

Tsankawi Pumice Bed 

Cerro Toledo Rhyolite 

Otowi Member, 
Bandelier Tuff 

J:J.,., r< ff'~) 
Gu¥e Member, 
Bandelier Tuff 

Puye Fm 

Basalt 

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

TD - 700 ft.; 6614 Elev. 

Depth Thickness 

0-302 302 

302?-*306 4 

*306-*445 139 

*445-*590 145 

590-631 41 

631-644 13 

644-TD 

Top 
Elevation 

7012 

7008 

6869 

6724 

6683 

6670 



SHB-3 

G.L. Elevation - 7607 ft ; 

Tshirege Member, 
Bandelier Tuff 

Tsankawi Pumice Bed 

Cerro Toledo Rhyolite 

Otowi Member, 
Bandelier Tuff 

, 
Gu~e Member, 
Bandelier Tuff 

Puye Fm 

TD - 860 ft.; 6747 Elev. 

Depth Thickness 

0-320? 335 

320?-335 15? 

335-424 89 

424-838 414 

838-839 1 

839-TD 

Top 
Elevation 

7287 

7272 

7183 

6769 

6768 



LAOI(A)-1.1 

Elevation - 6834.80 ft, Total Depth - 325 ft (6511.8 ft elev.) 
b fJJ.). 

Top 
Log Depth Thickness Elevation 

Alluvium 0-16.1 16.1 6834.8 

Otowi Member, 
f. i • "' Bandelier Tuff 16.1-294.2 278.1 6818.7 t n '1 . ) - w/,. 

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

Gu@Ye Member, 
Bandelier Tuff 294.2-316 21.8 6540.6 'f'j/.1 

(water-level 
@ 293.8 ft, 6541 elev.) 

Puye Fm 
Fanglomerate Member 316-323 7 6518.8 
(water-level 
@ 296 ft, 6538.8 elev.) 
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BOREHOLE LAOI(A)-1.1 

Stratigraphy 

100-

225-

300-

Alluvial 
sediments 

16.1' 

Clay 
zone 

Otowi 
Formation 

-316' 

Alluvial 
sediments 

9' (est.) 
.5L 

Puye 
296' 
(est.) 

.5L 

Guaje 
293.8' 
_I_ 

Puye Conglomerate 
325-

cARTography by A. Kron 1/30/95 

I 
I 
I 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 

- 13' nominal bore­
hole diameter 

-12 314' O.D. steel 
- 20. temporary casing 

Bentonite chip seal 

12' nominal borehole 
diameter 

10 5/8' O.D. steel 
temporary casing 

1 1/4' bentonite 
chip seal 

-100' 

1 0' nominal borehole 
diameter 

8 5/8' O.D. steel 
temporary casing 

1 1/4' bentonite 
chip seal 

-317' 
t--- 3 1/2' nominal borehole 

t diameter 

L---EOS 

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

GUAJE WELL LAOI-1.1 
Locking steel 
protective casing 

3' X 3' X 3.5' 
concrete pad 

13' nominal bore­
hole diameter 

diameter 

/ .... ~-- CemenV 
bentonite 
grout 

diameter 

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') 

1 0/20 silica sand 
filter pack 

3'-diam. Schedule 80 
PVC riser (305'-309.8') 

Sodium bentonite chips 

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



LADP-3 

Elevation - 6757 ft 
Top 

Log Depth Thickness Elevation 

Tuffaceous colluvium 0- 20 20 6757 

Stream alluvium 20-27 7 6735 
coarse, well-sorted 
sandy 

Cobble-rich stream 
alluvium 27-29 2 6728 

Stream alluvium 
derived from El Cajete 
pumice falls 29-51.7 22.7 6726 

Cobble-rich stream 
alluvium 51.7-57 5.3 6703.3 

Otowi Member, 
Bandelier Tuff 57-318 261 6692 

Guaje Member, 
Bandelier Tuff 318-328 10 6449 
(water encountered 
@ 325 ft, 6430 elev.) 

Puye Fm 328-349 21 6429 
(a 4 inch clay layer 
found @ top of Puye) 

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



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

Description 

_ Nonwelded lo mod811ltely-welded, vapor-phase 
lllt018d lgnirrbrtte; contains ight- to medium-gray 
pumice lapii In a plnk-gray to gray matrix; unit 
exhblts well dOV91oped lracluring. Location ot lhls 
contact based on obSOIVlllions by F. Caporusdo, 
ASI, Inc. (personal communication). 

_ Nonwelded to pal11aly-woldod. vapor-phase 
lllt018d Ignimbrite; gray to chooolate-brown pumice 
lapillln a grayisl>-whila matrix; lntervai15B·t62 ft 
lo equlvabnt to lhe 'wpor-phase nolch" In SUlfa<» ._... 

Nonwaldod, Yitric Ignimbrite; Mils poorly Indurated 
- and soft; pumice lapil are medium- to dark-gray 

and are fb'ous; ash-rich surge beds occur at base 
oiWllt. 

T-wl Pumice Bad of lhe Tshlraga 
Memb«; ight gray, clast-supported pumice 

_.. lal deposit. Pl.mk:es average 3 an in 
diameter, ara fibrous, and have vitreous 
luster; lhlctcnass 3.5 n. 

r·H+T-ii.Y.l·:r~ '\. Stsaliflad aiiNial deposits consisting of rawor1<ed 
tuflll derived from Cerro Toledo pumice falls and of 
sands and gravels derived from the Tschicoma 
Formation. 

_ Nonwalded, vitric Ignimbrite; poorly-Indurated; 
contains' 15-20% pumice clasts 2 to 5 an tn 
diameter, oontails 2·5% lithic ctasts, Including dark 
lavas, 0.1 to 2 em In diameter. 

~-0-0-<3>1 - ~~~Purn~~~~· ~-~~~':,"::'::!:.m:. 
fibrous, and have vitreous luster; lhk:kness 28 ft. 

_ Gravels i1 a matrix ol sand, silt, and clay; gravels 
consist of intermediate-composition lavas; interval 
between 700 n and BOO ft has altemaling zones of 
moist gnovals and slightly moist to dry sits and 
aonda. 

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, 

0 

100 

200 

g 300 
Cl> 
u 
{! 
" (/) 

E400 
,g 
£:: 

a. 
CD 
0 

500 

600 

700 

T.D. BOO 
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 ofTshirege 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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LADP-3 
LA CANYON 

\ 0 FT. __ ___., ~.;. .. 1, 

WATER SHEET F!..OW ~5 FT. .,t~tg 
WATER SHEET FLOW@ 35FT-. ·~~'§.~ 

~-;5~-:1 
~~~~ 

90FT. __ .. .,..,..tri.Li.,.,.._,~, 

I . I 

/- 10.75 H 00 SURFACE CASING 
/ 

- 14.75 " HOLE 

GROUT 

I I 
: I : .... ____ S" AUGERED HOLE 

I I I 

: ~m __ _J tiool~l-. --:::· ::~ :625" ID ODEX CASING 

3 21' v ~, .. L,u..£ !1 
~~ 5.1 DO" 10 ODCX DIIOC 

f f 
~~, : : 

1-'I:::Ht;HI::U WA II:::H A, ..,. s16 t-1 ·--------..! !-Ill;,..,___ ~.500" AIR CORED OrEN HOLE 
f f 

TO AS OF 12/m/93- 331 FT. ., t ... ,; 

VERTICAL 
SCALE: 1",. 100FT 
HORIZONTAl 
NOT TO SCALE 

Cornpi:ed and nrafted Ry 
Jon C. Newsom & 
E. Dow Davidson, Ir. 
December i . l993 

TEMPORARY HOLE 
r.r>NFIGIIRAilC1N A~ OF 
12/01/93. PLANNED 1D 
400 FT. ACTUAL TD 

1 ~~;R85XIMATELY $31 
I FT. 



SE'T BY: 12- 2-93 :11:42.~~ ; 

L.ADP-4 
DPCANYON 

EES-4 GEOENIJ-. 

rnOTCCTIVC CAr --.. 10.75 • 00 SURFACE CASiNG 

.. ..- 14.75 • HOLE 

_, ___ ....., 
OFT.· 

28FT. 

TEMPO~AAY HOL!; 
COMPLETION AS OF 
11/07/93 J"lLANNEO OErTH 
675FT, ACTUAL DEPTH 
800FT 

Compile~.! und Drafted By 
Jun C. Newsom & 
E. Dow Davidson. Jr. 
Dece~r.her 1. 199J 

!I 
-I 

:I 
' '· 

II 
•i 
ll 
II 

•i 
'I 
II 

.I 
57R FT. -------1-.. 

VERTICAL 

IUoU "HUU: I!J 

,... __ 8.625" 00 x 7.S25"1D ODEX CASING 

I~ 7.375" HOLE 10 

r--- 6.626' 00 x 5.625' 10 ODEX CASING 

I· ,. 
i· 

~ :. 

SCALE: 1" =100FT 
HORIZONTAL 
NOTTOSCALE TO 800FT. ___ ....,..,........_· _,...,.,...___ 5.188" ID ODEX SHOE 



Lr fr-\jrf 5 wC4--k, ~aP-~ ~~-\ ~~~/?\.~ 
-.- ~~s' ~-? ~ PAJARITO PLATEAU SAMPLES I 

DATE Al Std.D. As B Std.D. Ba Std.D. Ca Std.D. Cl Std.D. C03 
SAMPLE I DESCRIPTION MM/DD/YY ppm +I- ppm PI» +/- p~ +/- PJJI +/- Pill +/- PI» 
)93-36 LA DP-3 12101/93 0.21 0.03 (0.05 0.04 Q.Ol 0.02 0.01 11.7 0.1 39 titr 0 

Cond. (L) 

SAMPLE I umho/ cm 
PP93-36 302 

SAMPLE I 
PP93-36 

NH4 
ppm 

0.32 

F 
ppm 

0.38 

pH 
Lab 

6.62 

Fe Std.D. HC03 
ppm +/- PP• 

0.13 0.01 65.00 

K Std.D. 
ppm +/-

8.7 0.3 

Li Std.D. 
ppm +/-

0.02 0.01 

Mg Std.D. 
:-PIJII +/-
4.08/ 0.01 

Si Std. D. Si02 Std. D. Sr Std. D. 
ppll +/-

0.13 0.01 

Zn Std.D. 
ppm +/-

0.16 0.01 
ppm +/- ppm calc +/-

20. 0 o. 1 42. 8 o. 2 

Mn Std.D. 
ppll +/-

0.44 0.01 

Na Std.D. 
ppm +/-

33.8 0.9 
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MIXING RATIO OF ALLUVIAL AND DEEP AQUIFERS 
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Tshirege unit 2 
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Tshlrege unit 1v 
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Tshlrege unit 1 g 
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Ptacrtptlon 

- Drill pad fill material and alluvial material 
consisting of ~ilty sand and minor gravels. 

Massive, nonwelded to moderately-welded, 
-vapor-phase altered ignimbrite; contains 20-

25% light- to mQdium-gray pumice lapilli in a 
pinkish-gray to gray matrix; unit exhibits good 
fracturing. 

_ Massive, nonw&lded to partially-welded, vapor· 
phase altered ignirr.brite; gray to ~hocolate 
brown pumice lapilli In a grayish-white matrix; 
''vapor-phase notch" forms base of unit from 
148 to 151 ft. 

Massive, nonwelded, vitric ign!mbrite; tuff is 
poorty indurated and soft pumi;;e iapilli are 
med!um- to dark-gray and ar& tibrous; ash-iich 
surge beds occur at base of unit. 

_ Tsankawi Pumice Bed of the Tshirege 
Member; light gray, clast-supported pumice 
fallout deposit. Pumices average 3 emir: 
dlamata~1 are fibrous, and have vitreous Ius tar. 

_ Stratlflea ailuvial d&posits cons1sting of 
rewori<ad tuffs darivad from Carro Toledo 
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- Dnll pad fill material and a11uv1al materi 
silty sand and minor grave is. 

Massive, r.or.we!ded to moderately~we 
-- phase altered ignimbrite; contains 20-~ 

medium-gray pumice lapilli in a pinkish 
matrix; unit exhibits good fracturing. 

Massive, non1N&Ided tc· partiaHy-welde( 
- alter&d lgnimbr1te; gray to chocolate br 

In a graylsh~whlte matrix; ·vapor-phasE 
base of unl1 from 148 to ; 5, ft. 
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'·;_: .. : ::;: ~as~ive, nonwelded. vltric ignimbrite; t 
- mdurated and soft; pumice lapllli are m 

gray and are fibrous: ash-rich surge be 
of unit. 

Tsankawi Pumice Bed of the Tshirege 
gray, clast-supported pumice fallout de 
a~erage 3 em in diameter, are fibrous, 
v1t~ous luster. 

Stratified alluvial deposits consisting o 
tuffs der1Ved from Cerro T cledo pumic 
sands and gravels derived from the T~ 
Formation. 

Massive, poorly-indurat&d, nonwelded 
contains 15-20% pumice clasts 2 to 5 , 
contail'ls 2~5% lithic clasts, Including di 
2 em in diameter. 
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Guaje Pumice Bed; light gray, clast-SUi 
fallout dQposit. Pumices avoraga 1-2 c1 
are fibrous, and have vitreous luster 

Gravels in a matrix of sand. silt. and cl 
consist of intellT!ediate-coniposition !a1 
between 700 ft and 800 ft has altemati 
moist gravels and slightly moist to dry 
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OPEN INTERVAL (Ff) 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 

328-330 ()u~~ 5 5.5 

330-332 5 5.5 

332-335 5 10 

EXPLANATION: 

OPEN INTERV AL-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 
LOWER SEAL FROM 326-323 

COMPILED ON 12-9-93 BY DJ FLORES 
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Records of wells~ test holes, springs, and surface-water stations 

in the IDs Alamos area, New Mexico 

Compiled by 

Edward C. John, Eugene Enyart 

and William D. Purtymun 

Introduction 

The U.S. Atomic Energy Comnission, the IDs Alamos Scientific 

Laboratory and the U.S. Geological Survey have Jointly conducted 

investigations of the geology and l:zydrology of the Los Alamos area 

related to water supply am to disposal. of low-level radioactive 

effluents. These il:westigations covering the period 1950-65 required 

the drilling of liBllY holes~ some for special. problems~ others to 

obtain data concerning areal geologic and hydrologic characteristics. 

Sampling points to obtain quality-of-water data for the ground 

and surface water of the area were established at several springs 

and at stations along the streams of' the area. 
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Records of data collected from the holes and sampling points 

are scattered among several. reports, thus they are not always readily 

ava.ila.ble when needed by workers in the area. This report is a 

campila.tion and summarization of the geologic and hydrologic data 

on all wells, test holes, springs, and surface-water sampling points 

· collected to date in the los Al.B.mos area. 

Snmnary stateme~s 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; data from ilhese sources have been included in this report. 
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Location and designation numbers 

uros location number: uoo.s location zr.mtbers used in this report are 

based on the common system of subdivision of 

public lands. A nUI:lber consists of four 

segments (.fig. 1); the first segment denotes 

F"':.gure 1. {eaption on next ;page} be~ongs near her0. 

tile township north of the New Mexico base line; 

the second segment denotes the raD6e east ot the 

New Mexico principal meridian; the third segment 

denotes the section 'Wl. thin the township; and 

the fourth segment de.ootes subdivisi.:>ns of the 

section. 

A section is considered ~s being divided into four 

quarters; 1, 2, 3, and 4 for the northwest, 

northeast, southwest, and southeast quarters 

respeeti vely. The first dig1 t of the fourth 

segment of the location numbers refers tc the 

appropriate quarter of the sec~lon, or 160-

acre tract. Silii.ilarly, each quarter section is 

divided into four quarters, or 40-acre tracts. 

The 40-acre tract is divided into 10-acre tracts 

which are numbered in the same ::::armer as the 160-

and 4o-acre tracts. Thus location DUI:lber 

19.6.13.344 identifies the data collection point 

located in SE~iswt sec. 13 1 T. 19 N. 1 R. 6 E. 

J.O 



Figure 1.--System of numbering wells in New Mexico 
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tmS location number (continued) 

If more than one data. collection point is in a 

single 10-acre tract, lower case letters 

(a,b,c, and so forth) are added to the fourth 

segment to identi:f'y the additional points in 

that tract. Springs and surface-water 

collection points are identified by addition 

of the upper case letter S prior to the 

location number. 

The system of subdivision of the public lands 

was extended arbitrarily into land grants in 

the los Alamos area to facilitate well numbering 

within the boundaries of the grants. This 

extended land net is shawn by dashed lines on 

Figure 2 of this report. 

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

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

to designate the approxilllate location of a data 

collection poilrt and the original purpose for which 

the hole 'WSS put down. 

AEC and LASL coordinates: SUrveyed location on the Los Ala.mos grid 

system. 

12 



Figure 2. --Map of the Los Alamos area showiDg location of wells, 

test holes, and springs. 
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Definition of terms 

Izydrologic terms that have meanings not ccmmonly known or sel:f' 

explanatory are defined below. The reader is referred to Meinzer (1923) 

and the American Geologic Institute GlosEary (1960) for more detailed 

discussion and definitions not given here. 

Aquifer- A formatio~group of formations,or part of a formation 

that is water beari.cg. 

Chief Aquifer - that formation which yields the greater portion 

of water to a well. 

c.f.s. -cubic foot per second (one cfs-449 gallons per minute). 

M:>isture access tube - a hole 3 to 5 inches in diaineter cased 

with 2-inch diameter plastic.pipe through which the 

moisture content or density of DBterial penetrated 

by the tube can be determined with a neutron-neutron 

moisture probe or gamna-ray density probe, and 

suitable meterillg equipment. 
ground 

Perched water -/water separated from an underlying body of 

ground water by unsaturated rock. 

Potentiometric surface - a surface tbat everywhere coincid :=-

with the head of the water in the aquifer. 

Specific capacity - yield of the well in gallons per minute 

divided by the d.rawdown in feet. 

Test hole - Arty exploratory bole drilled :for the purpose o:f 

obtaining geologic or hydrologic information. A test 

hole nay be utilized for t'luid dynamics tests or may 

never be developed f'or any use. 

14 



Transmissibi~ity - The coefficient of transmissibility is 

defined as ::.he . number of ga~ns of water per day 

that will pass through a vertical. strip of the 

aquifer one foot wide and extending the height o~ 

the aquifer, under a un1 t ~ul.ic gradient, at 

the prevailing temperature of the water in the aquifer .. 
or potentiometric surface 

Water tab~e - The upper surfacef of a zone of saturation except· 

where that surface is formed by an impermeab~e body. 

Well - An artifical excavation, other than ditches or tunnels, 

that derives same fluid trom the interstices of the 

rock or soil which it penetrates. Divided by use 

in this report into public supply, observation, s":· ..,ck, 
and unused wells. 
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Use o't tables 

The tables of this report contain summaries of the data available 

for individual wells a.%ld test holes. !the information is in abbreviated 

form and the following discussions o't subject h~dings explain the 

abbreviated notations in greater detail fo_r those headings which might 

not be clear aDd are not covered l.Ulder "Defini tiona". 

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 fonration. Water or 

drilling mud is pumped down the drill stem to cool 

the bit aDd carry the cuttings to the. surface. 

Air rotary - a drilling method similar to bydra.ullc 

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 "chum-drill". 

method in which a heavy drilling tool is raised and 

lowered with enough force to chip and abrade the rock. 

The rock debris suspended in water or mud is removed 

from the hole with a. bailer. 

Auger - a. method of boring a hole in which the earth 

mterials are raised from the hole along the spiral 

blades of an auger and thrown away from the hole 

at the surface by the ~jcnjng action. 
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Method drilled (continued) 

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

cylindrical bucket type auger that has a hil:Jged 

blade on the bottom. The cuttings are lii'ted. within 

the bucket. 

Drive-point - a method of making a well (usually 

shallow and of small diameter) by driving a length 

of pipe equipped with a sand point and screen to 

the ~esired depth. 

Dug - a well excavated by hand. 

Diameter: Diameter of the Sl!IB.llest casing of a well at the surface. 

Use: Current use of a well. 

1. Observation - a well used :f'or water-level measurements and/or 

for colle~tion of water samples for quality of water 

data. 

2. Public Stl!'!llY - a well supplying water for municipal or 

domestic use. 

3. stock - a well supplying stock water. 

4. Unused 

Chemical SJJalysis: Analyses by the u.s. Geological Survey unless 

otherwise noted. Constituents are in parts 

per million (ppm) unless noted. 

Radiochemical e..nalysis: Analyses by the Los Alamos Scientific laboratory 

unless noted. Plutonium and gross beta (gmmiB) 

reported as disintegrations per minute per 11 ter 

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

1 iter (}lgm/1) • 
. 17 



Report source of data: Published and unpublished reports were used 

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

are listed in selected references. The unpublished reports, shown 

below, are referenced in the tables only when they contain vital 

information; however, all are listed as they contain hydrologic 

data that is pertinent to this report. 

Unpublished reports 

Abrahams, John H., Jr., 1965, Hydrology and the chemical and 

radiochemical quality of surface and ground water at Los 

Alamos, New Mexico, January 1956 through June 1957: 

u.s. Geol. Survey Admin Rept., 27 p., 6 figs. 

Abrahams, John H., Jr., and Purtymun, W. D., 1965, The hydrology 

and the chemical and radiochemical quality of surface and 

ground water at Los Alamos, New Mexico, July 1957 through 

June 1961: u.s. Geol. Survey Admin. Rept., 45 p., 6 figs. 

Black and Veatch, 1946, Report on water supply Los Alamos Project, 

Los Alamos, New Mex~co: Black and Veatch (Consulting Engineers), 

Admin. Rept. prepared for the U.S. Atomic Energy Commission, 

45 p., 4 pls., 3 figs. 

1948, Report on additional water-supply sources, Los Alamos, New -----
Mexico: Black and Veatch (Consulting Engineers), Admin. Rept. pre-

pared for the u.s. Atomic Energy Commission, 110 p., 6 pls., 6 figs. 

----- 1950, Ground~ater observation wells, Los Alamos, New Mexico: 

Black and Veatch (Consulting Engineers), Admin. Rept. prepared 

for the U.S. Atomic Energy Commission, 28 p., 8 figs. 
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Unpublished reports - Continued 

Black and Veatch, 1951, Repo~t on exiscing 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, Pajarito 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 

Alamos area, New Mexico: U.S. Geol. Survey Admin. Rept. to 

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

Herkenhoff and Associates, 1965, Supplemental water-supply system 

for technical area FY 1965: Gordon Herkenhof£ 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 moisture in the soil 

and underlying tuff at Iechnical Area 49, Frijoles Mesa, 

Los Alamos County, ~ew Mexico: J.::i. Geol. Survey Admin. Rept., 

37 p., 2 figs. 

--- 1965a, The chemical and radiochemical quality of surface and 

ground water at Los Alamos, ~ew Mexico, July 1961 through June 

1962: u.s. 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. 
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Unpublished reports - Concluded 

Purtymun, w. D., 1965c, The chemical and radiochemical quality of 

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

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

----- 1965d, Geology and hydrology of White Rock Canyon from Otowi 

to the confluence of Frijoles Canyon, Los Alamos and Santa Fe 

Counties, New Mexico:' U.S. Geol. Survey Admin. Rept., 27 p., 

2 figs. 

Turney and Associates, 1962, Long range engineering report for 

water utility system for Los Alamos, New Mexico, w. F. Turney 
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Geology and hydrology 

A brief description of the geology and hydrology of the area is 

included in this report as background material.. The reader is 

referred to a report by Griggs (1964) for a more detailed discussion 

of the geology of ws AJ..am:>s County. 

The rock units described in this report, from oldest to youngest, 

are: the Santa Fe Group of middle{'?) Miocene to Pleistocene('?) age, 

the volcanic rocks of the Jemez MOuntains of Pliocene and Pleistocene 

age, and the alluvium and. soil of Recent age. Their generalized 

stratigraphic relations are shown on Figure 3. 

Figure 3 (caption on next page) belongs near here • 
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} Figure 3.--Dis.gramDBtic cross section shovillg generalized 

stratigraphic relation of rocks in the Los .AJ.e.DDs ares.. 
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Santa Fe Group 

The Santa Fe Group 1 in asce~ding order 1 consists of' the Tesuque 

Formation, the Puye Conglo:nerate1 and basaltic rocks of Chino ~sa. 

The Tesuque Formation is a sequence of light-colored sediments 

laid down as coalescing alluvial-fan and flood-plain deposits in the 

-Rio Grande depression. !these sedimentary rocks were derived f'rom 

highla.nds to the north, and possibly in part, from the SaDgre de 

Cristo M:>untains to the east. The separate beds are composed of 

friable to moderately well-cemezrted, light-pink-gray to light-brown 

siltstone and sandstone that contain lenses of conglomerate and clay. 

Bedding generally is poorly developed except loce.J.ly in fine-grained 

material. 

The Puye Conglomerate consists of' two members. The lower member 1 

the Tbtavi Lentil, is a poorly consolidated, channel-fill deposit. 

The bnglomerate member overlies the Tbtavi Lentil and. is COI:l,Posed of' 

volcanic debris. 
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The 'l'otavi Lentil. of the Puye Congl.omerate overl.ies the Tesuque 

Formation disconformabl.y al.ong the Rio Grande am noncom:f'ormabl.y in 

IDs Alamos and Guaje Canyons. It is a gray 1 poorl.y consolidated 

congl.omerate consisting of :fragments of quartz! te 1 schist 1 gneiss 1 aDd 

granite ranging in size f'rom sand to boulders; well-sorted l.enses of 

silt and sand are present sporadically. !I.'he mterials ma.ldng up the 

congl.omerate were derived principally from igneous and metamorphic 

rocks to the north and northeast. They were deposited on a broad flood 

plain and in cbannel.s of the ancestral. Rio Grande. A zone near the 

top of the Totavi Lentil. is composed of a mixture of pegmati tic rocks 

and vol.canic debris. This mixed zone represents a charlge in source 

of sediments f'ran igneous and metamorphic terrane to the north to the 

igneous and volcanic terrane to the west. 

The :f'angl.omerate member of the Puye Congl.omerate conform.bl.y 

overlies the Totavi Lentil; it is generally gray and composed of pebbl.es 1 

cobbl.es, and boul.ders of rhyolite, l.atite, quartz l.atite, and pumice 

in a zratrix of sil.t and sand. These .rocks were derived f'rom fl.ows 

associated with the volcanic rocks of the Jemez ltt>untains. Sorting 

is poor, but tongues and lenses of fairl.y well-sorted pumiceous sil.t­

stone ai:ld water-lain pumice are pres~nt within the fangl.omerate. The 

degree of cementation varies from f'riabl.e to ~ell-cemented. In upper 

Guaje and I..os Alamos Canyons, the fa.Dglomerate member consists of 

allgUlar boul.ders; eastward it grades to silt, sand, gravels, and 

rounded bouldera. 
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The basaltic rocks of Chino Mesa consist of five IIBppable units 

which originated from volcanic vents near Chino Mesa southeast of 
p. 37 -4t' 

the IDs Al.am:>s area (Griggs, 1964, I) • The lower un1 t (unit l) lies 

unconformably on the Tesuque Formation south of Ancho Carlyon and 
with 

interfingers unco.n:f'orma.bly I the Totavi Lentil north of' Ancho Canyon, 

along the Rio Grande. The u;pper f'lows of unit l are conformable on 

the Totavi. To the west, beneath the Pajarito P:i.a.teau, unit l and 

unit 2 interfinger with the fanglomerate member. The middle unit 

(unit 3), which consists of a series of flows deposited in an old 

river channel, crops out in louer IDs Alamos, Sandia, and M:>rtandad 

Canyons west of the Rio Grande. 

Flows of unit 4 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 lower Los Alamos Canyon. Unit 5 is composed 

of cinder cones and local basalt flows that crop out in 

sees. 13 and 24, T. 18 N., R. 6 E., and lie unconformably on the under-

lying rocks. 
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Vo~C8l11c rocks of the Jemez Mourrta1ns 

Vo~canic rocks ot the Jemez Mountains a~ong the eastern fianks ot 

the Sierra de los V~es and on the Pajarito Plateau consist ot the 

TschicoDB Formation and the younger Bandelier Tuft. 

The Tschicoma Formation is composed ot undifferentiated latite 

and quartz latite f~ows and pyroclastic rocks tbat are highly 

fractured and Jointed; some interva~s contain weathered zones and 

intert~ow breccia. 

The Bandelier Tuff is composed chief~ ot ashf'all and asht~ow tuft -- - ' 
and some thin, water-lain sediments. The formation bas been 

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

from oldest to youngest 

The Guaje Member ot the Bandelier Tuft is an ash:f'all pumice and 

water-laid pumiceous tuff that rests uncontormab~ on o~der rocks. 

The base ot the unit contains gray ,lump-pumice :fragments as much as 

2-inches in ~eDgth. Glass shards and crys~s ot quartz and sanidine 

are present in the cellular structure ot partly devitrified pumice. 

Rounded, pebb~e-size fragments ot light-red rhyo~ite are present near 

the top. 

The otowi Member ot the Bandelier Tutt is a light-gray, nonwe~dei, 
~ --- , 

pumiceous rhyo~ite tutt tbat weathers to a gent~e slope; it is 

conformable with the under~ Guaje. Quartz crysta~s, glass shards, 

minor amounts ot mafic minerals, and varying amounts ot rhyo~ite, latite, 

and pumice .fragments inc~uded in a tine-grained ash compose the tutt. 

M:Jst ot the rock tragments are rounded. The Otowi consists ot asht~ows 

primarily but it contains sev~ beds ot si~t and water-laid pumice 

near the top. 
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The Tshirege Member of the Bandelier Tuff 1 is composed 

of a series of ashflows of rhyoll te tuff ~bat contains at least one 

thin, water-laid bed near the top. The Tshirege unconformably overlies 

the otowi and forms the caprock of the finger like m.eSa.s of the Pajari to 

Plateau. The rhyolite tuffs range from nollWelded to welded. The thin, 

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

Al.l.uvium from the Sierra de los Valles and the Pajari to Plateau 

bas been deposited in the canyt)DS o-r the plateau. Dear the heads o-r 
but further down 

the canyons bedrock COJDIIX)nly is exposed in ~he lower parts; I the canyons 

a.Uuvium my be several hundred -reet wide and as much as 8o -reet 

thick. 

Alluvial deposits 1n the ~ns heading on the -rlanks of the 

Sierra de los Valles contaill cobbles and boulders with accompa.nying 
and gravel 

clay, silt, saud. I derived :f.'ram the TschicODB Fon~ation aDd Bandelier 

Tu:f'f. Deposits 1n the ca.nyons heading on the Pajarito Plateau contain 

clay, silt, sand, and gravel derived :f'rom the Bandelier Tu:f'f'. 

Clayey soil derived tram weathering o-r the Bandelier Tuff covers 

most o-r the fingerlike mesas o-r the Pajarito Plateau. 
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structure 

The Rio Grande depression is a structurally low area that 

constitutes the valley through which the Rio Grande flaws (Kelley, 1952, p. 93-

105 ) • The Pajarito Plateau is part of the depression although it forms 

a topographic high area along the western mrgin of the valley. 

A faulted part of' the area called the Pajarito fault zone trends 

northward along the :f'la.nks of the Sierra de los Valles and the 

western edge of the Pa.Jarito Plateau. Movement along the fauJ.t zone 

has caused the Bandelier Tuff to be dawndropped against the Tschicoma 

Formation. The fault zone consists of severa1 en echelon normal 

faults that are downthrown to the east. Bortheast of the town of 

IDs Alamos two normal faults are downtbrown to the west and form a 

garben-llke depression. The outcrop of Tschicoma Formation in 

Pueblo Canyon in the western part of sec. 3, T.- 19 N. 1 R. 6 E. is 

an indication of this northerly-trending fault zone. 
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A small depositional basin lies between the Pajarito fault zone 

and the basaltic rocks of Chino Mesa beneath the Pajarito Plateau 

(:fig. 3). The basaltic rocks of Chino Mesa originated as flows from 

volcanic centers east of the Rio Grande; :f'lowed northward, north­

westward, and westward, and filled channels cut into the older sediments. 

The thick f'J.ows moved westward across the present position of the Rio 

Grande south of' Sandia Canyon to Frijoles Canyon to f'orm the edge of 

the small basin or trough. The eastern edge of the northerly-trending 

basin is 2 to 4 miles west of the river and the basin is filled with 

volcanic debris. 

The Bandelier Tuff' was extruded from volcanic centers to the 

northwest and west. It is thickest alo:ng the central and western 

edges of the plateau and thins eastward toward the Rio Grande. The 

upper ashflows of the Bandelier dip gently eastward toward the river 

at l to 2 degrees. 
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SUrf'ace water, 

Rito de los Frijoles is the only pereonial stream in the ws 

Alamos area that crosses the Pajarito Plateau and discharges into 

the Rio Grande. The upper reaches of ws Alamos and Guaje Canyons 

contain naturally perennial streamsj but the perennial flow in the 

upper and mid-reach of Pueblo Ce.eyon and Se.ndia Canyon results from 

the discharge of treated sewage. Only during periods of abnormlly 

great precipitation do the intermittent streams which cross the 

Pajarito Plateau carry water to the Rio Grande. 

The Rito de los Frijoles is fed by streams in caeyons cut into 

the flanks of the Sierra de los Valles. The average discharge in 

Frijoles Canyon at the Pajarito fault zone averages about· 1.5 cfs 

(cubic feet per second). Seepage runs in Frijoles Canyon indicate 

that the Ri to de los Frijoles is a gaining stream on the upthrown 

(western) block of the fault which is underlain by the Tschicoma 

P'omation at shallow depth, and is a losing stream on the downthrown 

• 
block which is underlain by the Bandelier 'l'u:f'f. The Tschicoma 

Fornation at shallow depth west of the fault has a relatively low 

permeability allowing little infiltration from the stream. 
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The base t:l.ows in the upper reaches of the liE.jor canyons (Gua.je, 

Los Alamos, Pajarito, Ce.no.cde Valle, and Water Canyons) d.iscbarge 

from perched water zones in the rocks of the Tschicoma Formation and 

the Bandelier Tu:f":f. The average discharge at Gua.je reservoir (about 

4 miles northwest of Los Alalilos} is generally less than 1 cfs 1 and the 

average discharge near los Alamos Canyon reservoir 

(~ sec. 13, T. 19 N., R. 5 E projected} is generally less than 

0.5 cfs. 

The ef'fiuent from two :f'ull treatment sewage plants discharges to 
and 

Pueblo Canyon/ sustaim the average flow of about 2 cfs from September 

through April. and about 0. 7 cfs from May through August .near the 

eastern edge of sec. 9, T. _19 N. 1 R. 6 E. The stream flows for a 

distance of about 5 miles below tre disc barge point but the water does 

not reach the Rio Grande as surface flaw. 

An average of about 1001000 gpd {gallollB per day) of treated 

sewage and cool.ing water from the power plal:rt is discharged into 

Sandia Canyon near the western edge of' sec • l.6 1 T. 19 N. 1 R. 6 E. 

This discharge sustaillS :now in the stream channel for a distance of 

about 4 miles in the summer months. 
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Ground water 

The I!Bin 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 

which interfingers with the Tschicoma Formation. The position of the poten­

tiometric_ surface in the Tschicoma Formation is 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 yielded more than 5 to 10 gpm. 
pot en-

The gradient of the ftiometric surface beneath the Pajarito 

Plateau averages about 70 feet per mile. The depth to the main aquifer ' 

varies from about 1 1 200 feet along the western edge of' the plateau to 

about 600 feet at the confluence of Pueblo and Ios Alamos Canyons. 

Water in the aquifer moves eastward tm1ard the Rio Grande where some 

water is discharged th-~ugh springs in the channel and along the banks 

(fie. 2). 
-

Ground water is perched in the alluvium at some places in Pueblo 1 

M:>rtandad 1 and IDs Alamos Canyons, and probably is perched seasonally 

in the upper parts and perenially in the lower parts of othe~ canyons 

which receive seasonal runoff from the Pe.jarito Plateau a.nd. the Sierra 

de los Valles. 
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Supply wells 

Grmrth of' Ios Alamos has been p~alle~ed by increased water demand 

:for resiuential and industrial uses. Origimlly sur:f'a.ce-water sources 

were used :f'or public va.ter Bll!"PlY. A larger ~ more dependable 

source o:f' vater '-las deve~oped by drilliDg vells in IDs Alamos Canyon 

and in Guaje Canyon. New water-supply wells are currently being 

deve~oped southeast of' ws Alamos on the .Pajarito P~teau. Approxilmtely 

16 wells now provide an average of' 3 mi~lion gallons of' va.ter per day 

:f'or domestic supply, and industrial use. Geo~ogic 1 hydrologic, and 

construction data of these '\>7ells are -:>resented in table l 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 
("" ;(JJ; ) 

0-28 28 6627 
( Vtt/,,r (",.,#w•'-.,1''• 

Otowi Member,? 
Bandelier Tuff 28-183 155 6599 

f· 

Guye Member,? 
Ban(felier 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, 5847 elev.) 

Tesuque Fm 810-1154 344 5817 
1' 

Basalt 1154-1347 193 54p 

Tesuque Fm 1347-1421 74 5280 

Basalt 1421-1465 44 5206 

Tesuque Fm 1465-1852 387 5162 

f jn llv f/"' 0 ./, I,, · !,_. l 1 
__(1 o ,, 6 .I 'l ~, 1 " l' • .. , 



WATER SUPPLY AT LOS ALAMOS 
DURING 1989 

48 in. 
borehole 

-60ft 

-1000ft 
---- ;-, 

1000 ft 

2-2 in. gage 
lines to 1114 ft 

26 in. 
borehole 

16 in. i.d. x 5/16 in. 
Roscoe Moss 
shutter screen 
1/16 in. opening 
14.8 sq in.~in. ft 
open area 

2573.5 ft 
2575 ft 
2585 ft 

17.5 in. 
borehole 

246.84 cubic 
yards No.6-16 
well gravel 
841 tt to 2 651 ft 

-2000 ft 

Fig. 7. Well Construction of Well Otowi-4. 
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-2000ft 

26in. 
borehole 

2596.3 ft 

2617 ft 

Borehole 
backfilled 
with cuttings 

-2806ft 



PM-2 

G.L. Elevation - 6715 ft; TD - 2600ft.; 4115 ft Elev 
drilled (1965); depth to water 823 ft; 5892 ft elev. 

Alluvium 

Tshirege Member, t-h . I' ',­

Bandelier Tuff 

Depth 

0-30 

(Gardner, 1993) 30-105 

Tsankawi Pumice Bed? ? 
Cerro Toledo Rhyolite ? 

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

Guaje Member, 
Bandelier Tuff 

basalt 

Puye Fm 

basalt 

Puye Fm 
Pv(l:"'~~ ·-' JP /,_.1/t, l< ~ l J 

missing log 

basalt 

Santa Fe Gp 
Chanita Fm? 

105-405 

405-432 

432-700 

700-738 

738-770 

770-1000 

/ 510 'JL/10 

2218-2312 

2312-2600 

Thickness 

30 

105 

300 

27 

268 

38 

32 

230 

source: descriptive log of well cuttings ( l o '/, · 't, /) 

Top 
Elevation 

6685 

6610 ' 

6310 

6283 

6015 

5977 

5945 

4497 

4403 
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Pajarito Mesa well 2 

The last well drilled in 1964-1965 is in Pajarito 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 Twamile Canyon and Pajarito 

Canyon on the west and White Rock on the east. The site in Pajarito~ 
Canyon chosen for the well was suggested by the Geol9gical Survey 

following a study of the area. (Pu ... -rotymun and John, 1964.) 

A d2scriptive log of d1·a1 cattin..::;s frorr; the pilot hole of Pajarito 

Mesa 2 sappl~y well is given in table{. Electric logs a~e shown on 

figureD 9, 10, 11, and 12. Table 8 contains the constr~ct~on record of 

Figure 9.--Tempernture log of Pajarito Mesa well 2. 

Fi~re 10. --Ga.nrr:m Rny-Ne"Jtron lo::; of Pajari to Mess. well 2 • 

Fie;ure 11.-- Induction-electrical log of Pajarito Mes~~ well 2. 

Figure l2. --Microlog (>::: th caliper) of Pajari to Mc:sc. we:ll 2 · 

Pajarito Meaa well~ table 9 contains records of pumpiD£ tests made 

on the finished well. 
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Table 7 .--Descriptive log of drill cuttings from Los Alamos· 

supply well, Pa.jarito Mesa 2, Pa.jarito Canyon. 

h-n.rl:uu 1 6 R 6 E Iccation: SW~~n~nq; sec. 3 , T. 19 N., • ·, Los Alamos County, 

New Mexico. 

Altitude: 6,715 feet above sea level ~tum. 

Total depth: 2,600 feet (pilot hole). 

nate drilled: 1965. 

7 

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

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

Material 

Alluvium: 

Boulders and clay, boulders of latite as larGe 

as 12 inches and grayish-bro'Wll clay; some 

sand and gravel------------------------------

Sand and gravel, sand is light-~ray, fine-to-

coarse and composed of crystals and ~ents 

of sanidine and quartz; gravel is fine-to-

coarse and composed of latite and tuff-------

Bandelier Tuff, Otowi Member: 

Thickness 
(fee~) 

7 

23 

Tuff, buff, silty, consists mostly of sanidine and 

quartz crystals, many fragments of rhyolite 

and latite, trace of purr.ice near 105 feet---- 95 

55 

Depth 
(feet) 

7 

30 

125 
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Table 7 .--Descriptive log of drill cuttings • Continued 

Itnterial 
Thickness 

(feet) 

Bandelier Tuff, otovi Member - Continued 

Tuff, mostly crystals of sanidine and quartz w1 th 

rhyolite and latite ~ents; much white and 

tan pumice-~--------------------------------- 40 

Tuff, light-gray, consists of crystals and 

fragments of sanidine, quartz, and glass and 

many brown and gray rhyolite fra:;;ments to 

1/8 inch------------------------------------- 60 

" // Pllm.ice, buff-----------------------------------

Tuff, crystals and fragments of sanidine, quartz, 

glass in sand-size grains and gravel of rhyolite, 

latite, and basalt, much white pumice-•------ 65 

~~ce, light-gray to tan---------------------- 15 

Tuff, crystals and fragments of sanidine, 

quartz, glass and dark volcanic rocks with much 

white pumice (show of water at 335 feet)----- 30 

Tuff, gray, composed of sand-size grains of 

sanidine, quartz, and glass crystals and 

many gravels of rhyolite and latite, trace 
...._,. ~=-=-~-

pumice--------------------------------------- 45 

Tuff, crystals and fragments of sand-size 

sanidine, quartz, and glass------------------

56 

Depth 
(feet) 

225 

235 

300 

315 

390 



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

Material 
Thickness 

(feet) 

Bandelier Tuff, Guaje Member: 

Pumice, light-tan to light-gray, lumps as large 

as 1/4 inch----------------------------------

Unit 3 of basaltic rocks of Chino Mesa: 

Basalt, black, dense, with some iron-staining,, 

trace tan clayey silt, minor olivene, pyrite, 

and ~hite crystalline material---------------

Basalt, dark reddish-brow and dark-gray, 

dense----------------------------------------

Basalt, dark-gray, dense with buff, clay and 

silt (caliper log indicates a zone of lost 

circulation 522-534 feet)--------------------

Basalt, dark-gray to black, vuggy, trace 

olivene--------------------------------------

Basalt, scoria, dark-gray to reddish-brown, 

vuggy, trace buf"f clay (caliper log indicates a 

zone of lost circulation 546-564 feet)------

Basalt, gray to greenish-gray, granular to fine-

grained glassy structure, much olivene and 

feldspar crystals----------------------------

Basalt, black, brown, and red, vuggy, contains 

scoria---------------------------------------

Basalt, dark grayish-red, dense, trace olivene 

and feldspar crystals------------------------

57 

27 

73 

10 

15 

15 

20 

20 

15 

12 

Depth 
(feet) 

432 

505 

515 

530 

550 

570 

590 

605 

617 



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

Material 
Thickness 

(feet) 

Unit 3 - Continued 

Basalt (no samples. Electric logs and driller's 

logs indicate this interval to be basalt. Hole 

was drilled without circulation.)------------

Puye Conglomerate, Fanglomerate ~mber: 

Conglomerate (no samples. Electric logs and 

driller's logs indicate this interval to be 

conglomerate. Hole was drilled without 

circulation.)·-~-----------------------------

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

frosted and rounded; gravel is mostly 

latite, much basalt---------------------------

Basalt, dark-gray, dense-----------------------

Conglomerate, as 730 to 734 feet--------------­

Basalt, as 734 to 738 feet---------------------

Conglomerate, greenish-gray, sand is fine-to-

coarse, subrounded-to-rounded frosted quartz 
r;- c 

and subrounded-to-subangular basalt and latite; 

gravel sizes are subangular-to-subrounded 

basalt and latite; contains crystals and 

30 

4 

4 

20 

J2 

fraGments of sanidine, quartz, and glass----- 230 

58 

Depth 
(feet) 

730 

734 

738 

758 

TIO 

1,000 
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TablE> 7 .--Descriptive log of drill cuttings - Continued 

Material 
Thickness 

(f'eet) 

(\ Tesuque Formation - Continued 
' 

I 1 Conglomerate, sand is grayish-pink, subangular-to-

subrounded quartz; gravel is subrounded quartz 

and quartzite and a f'ew gravels of vuggy 

basalt--------------------------------------- ' 292 

Basalt, black to dark-gray, coarse crystalline 

'With gray to green waxey clay filling some 

vugs and some vug lining of' white crystals--- 52 

Sand and gravel, mostly sand-sized grains of 

fine-medium subrounded quartz, some subround.ed 

gravels of basalt and latite, IIBllY chips of 

basalt. Interval may contain thin basalt 

flows---------------------------------------- 21.6 

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

and subrounded gravels of latite and 

quartzite----------------~------------------- llO 

Basalt, brown, red, and black, weathered 

appearance, contains clay and white 

crystals in vugs----------------------------- 94 

' 60 

Depth 
(feet) 

1,84o 

1,892 

2,108 

2,218 

? 



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

Material 
Thickness 

(feet) 

Tesuque Formation - Continued 

Sand, grayish-pink, very fine-to-medium, subangula.r-

to-subrounded, quartz, contains tan and cream 

clay and a few rounded basalt gravels--------

Sand, as 2,312 to 2,370 feet but coars~r 

grained with white clay----------------------

Sand, grayish-pink, coarse-to-very coarse, rounded-

to-subrounded, quartz, same white and 

tan clay-------------------------------------

Clayey sand, fine-to-coarse sand with much 

white and tan clay---------------------------

Clay, tan to white, sandy---------------------­

Clayey sand, as 2,460 to 2,490, contains much 

basalt (possible basalt layer at 2,506 to 

2,508 according to electric log~------------

Sand, pinkish-gray to tan, fine-to-coarse, 

subangular-to-subrO\mded quartz and white to 

tan clay-------------------------------------

40 

50 

30 

20 

20 

70 

Note: Sample obtained from 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 

material on weathered surface. 

61 

Depth 
(feet) 

2,370 

2,410 

2,460 

2,490 

2,510 

2,530 

2,600 



Note: 

' 

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

Samples of the drill cuttings were collected by the contractor 

at 5-foot intervals from 0 to 617 feet and at 10-foot 

intervals from 617 to 2 1600 feet. These samples were then 

washed by the Geological Survey and studied under the 

binocular microscope. The samples were described dry. · 

Thickness and depth intervals of drill cu~ting samples have 

been correlated with data interpreted from electric logs 

and driller's lo~s. 

82 
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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 0 to 504 feet. Cased with 

26-inch ID pipe, cemented in hole. 

24-inch hole from 504 to 2,300 feet. Cased with 14-inch ID 

blank pipe from 0 to 1,004 feet and with 14-inch ID pipe slotted 

with 3/32-inch louver openings from 1,004 to 2,300 feet. 

Annulus between 14-inch pipe and 24-inch hole filled from 

2,300 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 14-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. 

63 
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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. i. Cooper, U.S. Geological Survey and B. G. Hammock, 

Gordon Herkenhoff and Associates. Depth to water measured 

with electric measuring line. 

Time 

7-6-65 

0845 

0854 

0945 

0956 

1019 

1033 

1058 

1129 

1200 

Time since 
pump started 

(minutes) 

1 

3 

6 

11 

20 

32 

54 

62 

85 

99 

124 

155 

186 

Depth to water 
(feet) 

826.8 

830.8 

832.9 

831.1 

830.95 

851.6 

870.0 

870.2 

870.8 

871.2 

871.1 

872.6 

872.6 

872.4 

64 

Discharge 
(gpm) 

1,162 

1,218 

1,218 

1,218 

1,218 

1,218 

1,218 

1,209 

1,218 

Remarks 

Static water level 

Pump on 

Depth to water·meas-

uremeots between 

1 and 32 minutes are 

erratic and probably 

inaccurate. Gage 

line appears to be 

dirty ~nd oily. 

Washed out gage line. 

Temp. F 73°. 



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

Time 

7-6-65 

1230 

1300 

1305 

1330 

1400 

1430 

1500 

1600 

1630 

1705 

1730 

1745 

1800 

1801 

1815 

1830 

1845 

1900 

1930 

2000 

2030 

2100 

Time since 
pump started 

(minutes) 

216 

246 

251 

276 

306 

336 

366 

426 

456 

491 

516 

531 

546 

Depth to water 
(feet) 

872.5 

872.5 

875.4 

876.0 

875.9 

876.1 

876.3 

876.4 

876.7 

872.4 

872.1 

872.1 

872.1 

870.0 

871.0 

871.1 

871.1 

871.1 

870.8 

65 

Discharge 
(gpm) 

1,218 

1,218 

1,218 

1,227 

1,218 

1,218 

1,218 

1,209 

1,209 

1,200 

1,209 

1,209 

1,209 

990 

1,094 

1,043 

1,043 

1,043 

1,043 

1,043 

1, 022 

Remarks 

Temp. F 73° 

Temp. F 73.5° 

Decrease discharge 

Decrease discharge 



Table 9 .--Records of pumping tests, Los Alamos supply well - Continued 

Time 

7-6-65 

2104 

2130 

2200 

2205 

2230 

2300 

2310 

2317 

2330 

2345 

2400 

7-7-65 

0015 

0030 

0045 

0100 

0115 

0147 

0246 

0341 

0448 

0550 

Time since 
pump started 

(minutes) 
Depth to water 

(feet) 

864.4 

863.7 

863.4 

856.4 

856.0 

856.2 

881.9 

883.5 

886.5 . 

883.5 

882.8 

831.05 

831.00 

830.91 

830.90 

830.75 

830.75 

830.0 

829.6 

829.0 

66 

Discharge 
(gpm) 

838 

851 

851 

617 

666 

650 

1,461 

1,461 

1,476 

1,476 

1,476 

Remarks 

Decrease discharge 

Pump off 

Pump on 

Pump off 

Recovery measurements 



Table 9.--Records of pumping tests, Los Alamos supply well- Continued 

Time aince 
Time pump started 

(minutes) 
Depth tc 'Water 

(feet) 
Discharge 

(gpm) 
Remarks 

7-7-65 

0640 
0723 

08oo 

829.0 
828.8 
828.35 End of measurements 

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

abou~gpm per ft of capacity of well from above test is 

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. 

67 
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• · t.llble. 3. -Sawl.7 well G-2 

USGS Location No. 19-7-4.4ll USGS Deaignatton G-2 (Ouaje 2) 

ABC Coordinates ------------------ AEC Designation -----------------------------

Driller Texas Water Well.s Inc. 

Topography~oor of Guaje Canyon 

Addresa __ :Bo;us~t~o~n~,~~~~~s~-----------------­

Altitude · 6,056 feet 

llethod dri !led B;mran12c Botaey Diameter 12 tnchea Use fi:Jblic SumJly 

Drilled depth 2.006 feet Completed depth 1,990 feet 

Date drilled August 1951 Chief Aquifer( a). Tesugue .Pol"JJII!t.tion 

Depth to water 259 feet Date Aug. 1951 Transmisstb1lity~5,000 _gpd/f 

Specific capacity ll cpa/ft After 14 years of productioa (1965) 

Log: Thick:a.ess Depth 

Alluvium ------------------- 1~ 13 
Puye Congl.amerate: 

JBDglamerate Member ------ 17- 30 
~1 Lentil ------------ 45- 75 

Tesuque Fbrmation ----------1,931-2,oo6 
1lo basalt losged 

Casing Schedule: 
Dia .. ter (inChes) 

1.2 

Reaaarks 

10 

Depth (feet) 

o-6oo 
6oo-1,990 - With 425 feet of perteratians 

Chemical anallaia: Constituents in parts per million 

.Date av 29, 1952 
' 

Teap. 85 ..,., 8102 ~ Fe .03 • Ca 13 • ... 1.11: • Na +X s ' BC03 1.66 ' co3 • so4 8.2 
' 

Cl 

F J.~ ' N03 l.Q • Bardneaa 3a ' 
Dissolved aolids 

Specific conductance 281 •tcroahoa, pH. ________ __ 

Radioch~•ical anallli.f.Z Date 12-1o-611. 

Groaa ...f (Ga-> _ 11.3 d/a/1 

Report aource of data: 

Remarks: Blectr.lc logs available. 

' Pu ~-4 d/m/1, U <.0.5 

4.8 

ug/1, 
j 



Table ... --Supply well G-lA 

USGS Locat1on No. _19.7.4.441 USOS Designation G-lA (Guaje 1.A) 

AEC Coordinates Am: Designation-------------

Dri 11 er_ Band W Dr11Hng Co._ Address _Bo_rser..t,_Texas 

Topography_ floor of ~1e Caaron Altitude --=-64, 0:..::1.:;..::4_--..:.f eet 

Method drilled R.Jdrmllic Bot.ar,y Diameter 12 inches UsePqbUc SUDpJ.y 

Drilled depth_~~eet Completed ~epth ~~eet 

Date drilled DecEIIlber 1954 Chiet Aquifer( s)· Tesuque Jbrmation 

Depth to water 255 feet Date Dec. 1954 Transmissibiltty.ll,OOO __ _gpd/ft 

Specitfc capacity ll CPII/ft After ll ,em 9f· pz::oduction (1965) 

Loc: Thickness Depth 

AlluYium ---------------~-- 12- l2 
Ptqe Congl.CIIIIe!'ate: 

~"'•, a-rate Wester ----- 4 7- 59 
'l'otav1 Lelrt1l ----------- ·~ 122 

!esu~ Jbr.matioa ---------1.949-2,071 
!lisal.ts or Basal:t Br'eecias f'.rtD 1,505 to 1,675 feet aDd 1, 755 to 1, 789 feet. 

Casing Schedule: 
Dia .. ter (1nche•> ReiiiArks 

l2ID 
10 ID 

Depth (feet) 

o- 663 
66o-1,519 With 563 feet of torch· cut slots. 

Chemieal analysis: Coa•t1tuents fn parts per million 

Date Dec. 29, 1954 , T•p.~ •F, 110
2 

fk) , Fe .ll. , Ca._l2 __ _ 

11g -5 , Ma + 1: 21 • &co
3 

'R , co
3 

, so
4 

4.6 c1__a~. 

F ____Q_~. H03 0.2 , Bardnes• 32 , Dissolved solid• ---------

Specific conductance 167 atcrOIIhos, pH. ____ _ 

Radiocheai~l analyst•: Date 1117 24, 1~ 

Gross -f (Oa-> 5 d/a/1 ~-

, Pu_.=,1::..:::• 5:__.d/m/l , U <0.5 pg/1, 
I 

Report source of da~s QlstWa, R. L. 1 1963 aDd Gr1gs, B. L. 1 1955 

Remarks: · nec:tr1c J.cs8 ava:J.lable. 
Tritlua unit• <0.5, 11-r. 1959. 

,.S. 
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. . TJtb;l.~. 5.--Supply well G-1 

USGS Location No. ~7...~-- USGS Designation _J.IGt.:-:..~ol~(Gua~a.-~le~&....ol...,.)L--_____ _ 

AEC Coordinates ·--------·-- AEC Designation ----~-------------------

Dr111 er Texas Water Wel.J!~~-· __ Address ~~on, Texas 

Topography Floor of Guaje C~~------------------ Al t1 tude 5 z 973 feet 

Met~od drilled H.ydraul.ic rotary D1ameter 12 inches Use Public SUpply 

Drilled depth 2,100 feet Completed depth ~900 feet 

Date drilled July 1950 ____ C.~1ief Aqui!er(s)_Tesu~~-Fo_11DB: __ t __ ion ________ _ 

Depth to water 192 'teet Date July 20, 1950 Transmissibility 12,000 

Specific capacity ___ ·~s-~ __ ~gpm/ft After 15 yaara of production (1965) 

Log: Thickness Depth 

Alluvium -------------------- 1l- 12 
Puye Conglomerate: 

JaQglomerate Member ------- 13- 25 
~otavi Lentil ------------- so- 75 

Tesuque Pbrmation -----------2,075-2,100 
Ease.l.tll logged between 1,540 aDd 1,838 feet. 

Casing Schedule: 
Diameter (inchea) 

l2 
.10 

Depth (feet) 

o- 490 
49()-2,000 

Remarks 

With 4-90 :teet of perforations 

Chemieal anal.L!.!.!: Const1 tuenta 1 n parts per mill ion 

Date A1lr11 4, 1954 , Temp. 78 °1', 810 66 Fe .01 Ca 13 

~pdf· 

- - 2 ' ·------· ·-----
llg 1.1 , Na +It 25 , Hco

3 
97 , co

3 
___ , so4._4_·9~-· Cl_l.:5 __ , 

F .3 , N03 1.0 , Bardneaa 37 . Dissolved solid& ---------

Spec 1 !1 c conductance 169 • t cromhoa, pH. __ _ 

E~!ti.Q£hem1~~L!!.!!!.!Yaia: Date_~~ 10, 1964 , Pu <0.4 
Gross -f (Gamma)_ 8.7 d/lll/1 

Report source of data: Gri&ga, R. L., 1965 and 1964 
Remarks: ln.eet:ric J..os• available. 

- ---- -------- -·------

d/m/1, U 2.6 ug/1, 
j 



Table 6. --Supply well G-5 

USGS Location No. 19.7.5.112 USGS Designation 0:5 (RuaJe 5) 

AEC Coordinates ------------------ AEC Designation ·-------------------------

Drt ller· Tezas ·Water Wells IDe..!-- Address __ .,.llggs1;1611iiLMIIOD~•.....,IJ'en~a~~•~~-. _____________ _ 

Topography _J'l.oor o~ Oua.1e l!!mmn Al tt tude 6,306 feet 

Method drilled Jbdrau11c rotarY Diameter 12 inches UseP,•b11c fkW»'7 

Drilled depth 1,997 · feet Corapleted depth · 1.81to feet 

Date drilled . ll!q 1951 Chief Aquifer( a) ""uaue !\uw,tion 

Depth to water 411 feet Da te • .Jia;r 1951 Trans miss t b 111ty l2 •000 _spd/ f 

Specific capacity 8.0 cpa/ft After 14 yaara of_prod~tioa (1965) 

Loc: ThickDeas Depth 

AlluYiua ·----------------- 8- 8 
PU;ye Ccmglaaerate: 

J!ulglomerate ._,er ----- 119- 127 
!otav1 Lelltil (DOt preaerat) . 

TesuttrJe 7omat1on --------1.87G-1,997 
Bualts or bea&lt brecciu 1D tbe 1J:rte%ovals: 586-613~ 906-1,135; 1,211-1,238; 
1,241-l.r268J aDd 1,291-1,318 :teet. 

Casing Schedule: 
Dia .. ter (inches) 

12 
Re~~arks 

10 

Depth (feet) 
o- 739 

739-1,811o laoo feet of sl.ots 1n the casing. 

Chemical analysts: Constituents in parts per million 

Date ,gri.l 1• l952 , T•p • ...:za_ •F, 810
2 

Ja6 , Fe .OJ , Ca lSJ 

Me " " , Na + E • 12 , HC03 · · 9.6 , C03 . , SO 4 Ja. &. , Cl_."~~--
F ,., , N03 l.5 , Hardness 66 , Dlssolved solids ------------

Spect fi c conductance 176 •i cra.hoe, pH. __ _ 

Date :Dec. lOa 1964 Pu <0.4 d/m/1, U <0.5 

Grose ..p' (Qa-) 19.9d/-tl 

Report source of data: Or!gs, R, ~·, 1955 and i~4 

Reearke: Blectrle less ava1lable. 
Trit.iaa 1111ita <0.5. Har. 1959 

ug/1, 
I 
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1'able- 7 .-SUpply well G-4 

USGS Location Mo. l9.71 5..23,l __ USGS Designation G-4 (Gna.je 4) 

AEC Coordinates AEC Uesignatlon --------------------------

Dri 11 er Texas Wate:r Wel 1 s J:act-- . Address ....Ji:mat~o~.~on~,__.Texi.IOiol"'"awosL--____________ _ 

Topography Flao:e_at OnaJe Can;mn Al t1 tude 6,229 feet 

Method drilled BYdr!ulie rotary Diameter 12 inches Use Publie ~pply 

Drilled depth 2,002 feet Completed depth 1,930 feet 

Date drilled May 1951. _ Chief Aquifer( s) !l'esuaue ll'ol:mation 

Depth to water 347 feet Date May 1951 _ Transmiastbiltty .1.7,500 _gpd/! 

Specific capacity 2 gp~/ft After 14 years of productlOD (1965) 
• 

Loc: . Thickness Depth 
Alluvium ------------------ lS- 1.5 
Puye Congl.aaerate: 

FangJ.omerate Member ----- 45- 6o 
~Lentil----------- 60~ 120 

Tesuque Pbrmat1oo --------- 1,882-2,002 
Basalts or basalt breeeias ill the intervals: 499-526,; 855-929; 956-976; and 
1,103-1,141 teet. 

Casing Schedule: 
Diameter (inches) 

12 
10 

Depth (feet) 
().. 720 

120-1,930 

Chemical analysts: Constituents in parts per million 

Date June 7. a 1221 • T•p • ..12..__ OJ'. 8102 ~ • Fe 

llg 2.6 • Ha + K ~9 • HC'03 g.6 • co a 

Remarks 

.02 • Ca 16 

• so4 4 •. 9 • Cl.JL.s __ , 

F ·3 • H0
3 

L2 • Hardness 50 • Dissolved solids 

Specific conductance lXZ _ •tcroahos, pH 

Radioc~e•ical analysts: Date_~. 10, 196Jf. , Pu (0.~ 

Gross _p' (Qa-) <0.1 d/m/1 

Report source of datar Griga, R. L., 1~5,. aDd 1964 
Remarks: ~c:Llcgs 7 a\'td.labl.e. 

-

d/m/1, U (0.5 pg/1, 
j 



Table 8.--Supply well G-6 

USGS Locat1 on No. 19-7.6.J!h ... J.___ USGS !>esignation G-6 (Gua~e 6) 

AFt: Coordinates-------·---- AD: Designation------·-------

Driller ft1raett Prillin; Co Address Carlsbad, Jew Jerico 

Topography Floor ot Rendija Cagyon Altitude 6,422 feet 

llethod drilled~le tool and R.vdrauD:lemeter lg inches Use Public SUpply 

Drilled depth 2,005 feet C~d depth ~~eet 
Date drilled March 1964 Chief Aquifer( a) Tesuque Formation 

Depth to water 572 feet Date Narch 1964 -ofrans~issibility. 6,300 _gpd/f 

Specific capacity ~.2 gpM/ft After 171 hours/pumping (Oct. 1964) 

Log: Thickness Depth 

AllUVium --------------------- 40- 40 
Puye Conglomerate 

Fanglomerate Member -------- 9o- 130 
motavi leut11 -------------- 70- 200 

TeSuque Fbr.mation -----------i,SOS-2,005 -~. , 
Basalt or basalt breccias 1n the 1Jrterval.s: 1,07o-1,170J 1,1eo-1,220; 1,27o-1,425 
1,445-1,47Q; 1,6o5-1,665; 1,720-1,730; 1,815-1,825; 1,905-1,915; and 1,955-1,970 
teet. / / / / / 

Casing Schedule: 
Re~~~arks Dia .. ter (inches) 

12 
Depth (feet) 
0-1.,530 3/32-i.neh loU"Ter ~»ex'foratiau from 

700-1,530 teet. 

Chemical analxsta: Constituents in parts per million 

Date June 81 1965 , Temp.~°F, 110
2 

50 , Fe .00 , Ca 13 
llg 1.7 , Na + K 21.2 • HC03 89 ' co3 

0 • so4 4.9 Cl 3-3 ----· 
F~-' N03 1.8 , Hardness 4o • Dissolved solids 

Specific conductance 160 atcromhos, pH 7•7 

E!d1och~mi.£!ll analY!..!.~: Date Dee. 10, 19§4 , Pu <O.lt. d/m/1, U 1.2 A!g/1' 
I 

Gross -f (Qaauaa) (1.0 d/m/1 

Report source of data: Cooper., J. 15., PUrt,.m, W. D., and John., B. C., 1965. 

Remarks: Electric logs aftll.ab1e. 



' J 
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Table 9.-3upply well l-1 

USGS Location No. J.2!Ll3.LU4 ____ USGS ')€signat1on L-1 (los Al.amos 1) 

AEC Coordinat"'s A EX: l•es i g.'"la t i or: 

Driller __________ ---·-- .A:.\iress 

Topogruphy Floor of Los Alamo_!:?_ ~-:::::x..;:;.;:n:;.._ _______ _ Altitude ~5~'=62:4~---~feet 
Method dri I le·j~draulic rotary Diameter_jg __ inches UseQbservation 

Drilled JP.pth__1~001 feet Completed depth ~---~eet 

Date drilled November 1946 Chief Aquifer(s) __ ~~suque Format~i~o~n~------

Depth to water ilow_!.J!&._feet Date_~.£YP.U'--~-- Transmisa~bility_. _______ _gpd:f~ 
\. ...... . 

Specific capacity gpm/ft After _________________________ __ 

Log: Thicknesa·Depttl 

A12UYium -------------------- 76- 76 
Tesuque Fbr.mation -----------925~11001 

Casing Schedule: 
Diameter (inches) 

12 

Depth (feet) 

o-870 
Remarks 

12-inch slotted casing aJJd screens 
alternating with l~inch slotted 
casing am screen. 6o feet to 870 
f'eet. 

Chemir~l analysis: Constituents in parts per millinn 

.-•~~~lh=-.,..,_1.&.;95:z....?;._, Temp.__63_ °F, St02 29 , Fe .03 Ca 7·4 
llg __ l_.o __ , Na +It 8o , HC0

3 
rn , co

3 
__ , so

4
._;;::20;.;;..... __ , Cll8 __ , 

Date 

F~JL__, N0
3 

1.8 Hardness 22 Dissolved solids 

Specific conductance 383 micromhoa, pH. ____ _ 

!!~diQShemi_g!lLanal~si.~: Date~-~: 9, 1957 

Grose -f (Galllllla) 12 d/m/ 1 

, Pu 0 

Report source of data: Gr1ggs 1 R. L. 1 1955· and 1964 

d/m/1' u._,52:__-.~pg/l. 

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



Ta"bl.e 10.--~ply well - L-l.B 

USGS ~ocat1on No. 

AX ::e signa t : "Jr-. 

Dri l ~ er --~~_!_:._~Y Dr~,ng__Qo_~-- A ~•rress _Albuquerque, New Jlfey1co 

Topc-o;:-a;:-;,_.., __ ~om: . ..?!". Los ~~_gaeypn Altitude -S.~,6L.J.2,..2~--•e•o:t 

llet::od ~ri i i.ed JlydranJ1c rotary ~)iameter l2 inches Use pnbl:ic anppl~ __ _ 

Dri l :ea ~P.pt:<_?J2~eet Comp~e .. e:l ~e~tn )....750 ~eet 

Date drilled_~-~-~ Chief Aquifer(s)-=.:._Tesnq:ne Formation 
I 

Deptt: to water Flo..ri~eet Date_~Jl.196<> .. Tran.smi ssi bili tyJ:7 ,~000 ___ ..;;pi. 

Specific capacity .5 gpm/ft After 5 yaars of: pr¢ucti0n Cl965) ________ _ 

Log: Thickness Depth 
Alluvium -----~------------ 78- 78 
Tesuque lbr.matian ---------2,178-2,256 

Casing Schedule: 
Diameter (inches) 

l2 
10 

Depth (feet) 

0- 650 
650-1,750 

Mg .7 , Na + X...J.1l...3,._, HC03 381 
F ___g~, No

3 
1.8 , Hardness 23 

Remarks 

591 feet of perforation between 326 
and 1,750 feet. 

, Ca 8.0 
. co

3 
yo· __ • so 

4
--=4o::z:w.. __ , Cl 16 

~issolved solids--------

Specific conductance 7l7 m:c-romhoa, pH_'la.B __ _ 

Eadiochemi~~!_!n!1Ys~~= 

Gross _p' (Gamma) 3.8 

Date 

d/m/1 

Report source of data: Cusbman, R. L., 196~ 
Remarks: Electric logs ava:l.lable. 

42, 

Pu <o.4 d/m/1 , U_.....o~2:..-~7~}Jg· . , 



T~ble ll.--S~pply we~ L-3 

t:SC,S Loca t i G r: •.:o. 19-7-14.221 UEGS )esi g::c:.li":. _!:3 (Los Alamos __ 3l__· __ _ 

JI.FX: ;Jesigna~:n;-_ -------- -·--·-···----------

A::.,;rcss _.!'.a..llsas. Cit~, Mo -------·-------

Alt 1 tude .5,672 .£eet 

Met:-:od d!"i lled~ulic rota!:f____ :11u!'!ete.:-__l2 _;.nct:es Gse Public !'mppl~-­

Drt ~; erj dapth _ _2!Q __ feet C:>mpi et.e:t ~ept.r. __ ..8:z'Q_ __ _:uoot 

Date drilled~ 1947 Chie! Aqu1fer(s) ___ TemczwLFormati.ozL 

Depth to waterFl~~eet Date_,..~V~:z___ Trar.sm] sst bi 1 i ty_. _____ _gpd/ t 

Specific ::apacity~6 __ ~m/!t After_ 19 vears~IL{l965} 

Log: Thi '·--c~ss Depth 

Alluvium ------------------- 51- 51 
Tesuque Formation ---------- 859-910·-

Casing Schedule: 
Diameter (inches) 

12 

Depth (feet) 

0-&"(0 

Remarks 

12-inch and 10-inch · screens 
and casiDg alternate throughout depth 
of well. 140 feet of 10-inch screen 
and 620 feet of slotted 12-inch 
casing. 

Chemif:al Anal~.!.!: Constituents in parts per mil!.ian 

::>ate May 14, 1952 , Temp._2§__ °F, Si0
2 

32 , Fe .01 , Ca__..J;..,6,___ 

Kg .5 , Na +It 32 , HC0
3 

117 _, C0
3 
___ , 504--7--~· Cl __ li,...O _ 

F __ :L_, N0
3 

1.3 _ , Hardness 42 . Dissolved sol ids ---·-··-

Spee1 fie conductance~ g90 _ ~~~~ c-romr.os, pH _____ _ 

E!idioche!!!lfaLanalysi_~: Date FeQ~ 5~ .l.265,__, Pu<0.4 _d/m/1, t: <0.5 _pi:; .. 

Gross .j? (Gamma) 2.4 d/m/: 

f<eport source of data: Griggs, R. L., 1955. and 1964 

-:zemarks: 



Tab~e 12.--Supply 'Well L-2. 

USGS Locati oo No, .J2.!.7.!.14~2a2 ___ USGS Designation L-2 (Los ftlamns 2L_ __ 

AEC Coord! ~·at~s AEX: I>es i gnat l on 

___&meaLCity. Mo.L• ------­Dri ller __ ~~-Western Inc_.!..._____ Address 

Topography_ Floor of Los Alamos Cagyo=::x..:~n=--------- Altitude _ _.5_,,"""6~51~-..:.f eet 

Method dri lled~ullc rotary Dtameter___J.2 __ tnches Use Public supply 

Drilled 1epth 88?. feet Completed depth ~Q___!eet 

Date drilled December ~-- · Chief Aquifer( s) _-_~Q.Ue....Fo"""':nne_""""""'t.,.i .... o..,.n...._ ____ _ 

Depth to water FJ..ow!M_!eet Date Dec. 1946 Transmissibility. 4.100 _gpd/l 

Specific capacity 1.6 gpm/ft After 19 years of production (1965) 

Log: Thickness Depth 

A1luvium ------------------ 60- 60 
Tesuque Jbr.mation --------- 82l-88? 

Casing Schedule: 
Diameter (inches) Remarks 

l2 

Depth (feet) 

0-870 12-inch casi.ng and 10-inch screen 
alternate to depth of well. 195 f'eet 
of' 10-inch . .. screen and 565 
feet of 12 -inch · slotted casi 

Chemieal analysts: Constituents tn parts per million 

Date_~ 14, 1952 , Temp.__25_ °F, 8102.,_--.;30~--· Fe--..:·~0:..~~1.___, Ca_ ..... 5~·.M8_ 

Mg; 1.0 , Ma + ~ 84 , HC0
3 

185 , co
3 
__ . _, so

4 
_ __..l_8 __ , Cl__.la__, 

F ~o __ , xo
3
_=1""'.''--- Hardness 18 , Dissolved solids ----------

Specific conductance 378 •icromhos, pH. ___ _ 

E~d12£hemi~~l analyst~: Date_l'ell! 5, 1965 , Pu (0.4 d/m/1, U<0.5 

Gr.oss -f (Galllllla) 3.5 d/m/1 

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

Remarks: 

ug/ 1, 
' 



:~ ' 

,--.,}.J' 

· T~ble 13.--~upply well L-6 

U~ Locat1on No. J9-._',l......JJL_~--- USGS ;)~s1gnation I.-6 (tos Alamos 5)....___ __ 

AEC Coord i ;·.at ~s AEC !)es i gnat : ')!: ---------
Driller layne-Western. .Inc_, __ ..,. .. _.. ;cc: !"Css __ Kansas C1t7

1 
_ _Ma.L.. _____ _ 

A::. t i tude . 51 770 feet 

Ket~od crilled~~ra~c rotary Dial!'eter _l,2_ ___ i :-:ches t;se Public ~ly 

Dri llea dP.pth __ 2 ,030 feet Comp: eted de;:>t~ ..l..J9Q_ __ rr:et 

Date drilled Th!:!:f:mber ~-- Chief Aqui fer(s)_ ~e.mlQ,1.le._}'m:ma.tion 

!lepth to water_L ___ feet Date~1..2_48._ ____ Transmi ssi oi 1 i ty-"-----

Speci fi c capacity 14 gpra/ft AftE .. 17 years ~Wt,M;~:f,on (1965) 

Log: Thickness Depth 
Alluvium ------------------- 36- 36 
Tesuque Fbr.mation ----------1.994-2 1~30 

Casing Scher1ule: 
Diameter (inches) 

12 
10 

Depth (feet) 

0- 597 
420-1,790 

Remarks 

Perforated 420 to 597 feet. 
With 40o feet of 10-inch screen. 

Chemi~~l ~nalL!!!: Constituents i~ parts per ~!l:inn 

- Date_M:l:y 14, 1952 , Temp • ..2§__ °F, Si0
2 

30 , Fe .02 . Ca 2.9 

_gpd/f 

Kg .4 , Na + K~--' HC0
3 

158 . co
3 
___ . S0-1~.2_ __ , Cl__y __ , 

F __!_._1__, N0
3 

1.4 • Hardness 8 , Dissoh·ed soli'ls 

Specific conductance 273 mi cromhos, pH ______ _ 

l!~diochemi~~L!!!!aly!!.!~: Date ~~._ _ _22__!96.2...__, Pu <O._!,__c!/m/1, r: _ __,__7..;--:•3"'---lflgll. 

Grose -f (Gamma} ~.0 d/m/1 

R aport source of data: Griggs, R. L. , 195 5 and 1964 

Remarks: Electric logs available. 
Tritium units <O.S. Mar. 1959. 



t.:SCS L-.2.. (I.os. ~s 5l 

''- · -:~£> _KB.nsa_~_ City., ~·--· .. 

Top:'g!"a:1!:. _ ~o.or. C?f Ip~ ~os Ca.J;YOJ!. .. __ __ Al tt t...i.dP _5 1~!J9 ____ ..:.'-P.~ 

Me::· ·:;:.; ,; :-; · ., j -~u.:l:-_ic; _ _!'p_~ary _ 4> i drr.t:t;: :-_ _Jg __ ____l:-: ::!':es t:s-=-_Publl£..:5_11~ 

0:-i: l e·1 ;! ~pt:. _ ~.,Q?4 f•:!'.?t Cor11;-. :,_..._., 1 ;~i)t:. l:..J~O __ _:P.et 

Date drl.lled_~~l~---- __ Chief Aquifer(s)~ ___ T~sl!q_l!e Fq~t~o~ _ 

!>epth to wate:-_l~ ____ feet Date __ ~~· ~ ··- . Trar.~m• ss; ;i! i ty_ __ 

Spec inc ' a pad ty_4 ___ J;;.>m/ ft After iJ yeara . ..af.. prodncti.an_.(l9..61). 

Log: Thickneso u~pth 

Alluvium --------------------- 42- 42 
Tesuqqe Formation ------------1,982-21024 

Cas::1g S;:-hedule: 
Diameter (inches) Remarks 

l2 
10 

!>epth (feet) 

. 0- 630 
63Q-1,75Q 

With 50 feet of 12-inch screen. 
With 350 feet o~ lD-inch screen. 

Chemieal Anal~!_~: ConstituPnts ir. purts per m!l!inn 

Date ley 14, 195~. Temp._§g__°F, Si02-~36 __ , Fe_,_._O_l_, Ca __ l_O_ 

Mg-5---, Na + K 

F_·L_, N0
3 

1.5 
• HC03 lho_. 

, Hardness 27 

co . 3---·· 
Dissolved solids 

Specific cor.duetance 254 _ m: cromhos, pH _____ _ 

E~d1£_9hemi f8!_an!!JY~i_!!5: ::>ate_<x.:_~ •. ~1,964 . Pu <O. 4 __ ,;_d/!r./1 . u_«:;>. 9 p~: • 

Gross -/1 (GaiMia)_)~Q_ __ d/m/1 

J:leport source of data: Griggs, R. L., 19(55. and 1964 

cemarks:Electric logs available. 



·"" 
PM-1 

G.L. Elevation - 6520 ft; TD - 250 1ft.; 4019 ft Elev 
drilled (1965); depth to water ft 722; 5798 ft elev. 

Top 
Log Depth Thickness Elevation 

Otowi Member, 
Bandelier Tuff 0-120 120 

Guaje Member, 
-63-11)- 6 Yno Bandelier Tuff 120-159 39 

j;Q-"/(!,.,-,,-t. t, ' { 

..epielastic zone 159-165 6 6361 

basalt ' r • . ) (J 'i 165-507 342 6355 
("" -~-- e ;_, . / 

( 0 7 (, 
/ ?c7"'/ 

Puye Fm 1 507-775 268 6013 
(includes old AI) 

Totavi Lentil 775-795 20 5745 

Santa Fe Gp 
Chanita Fm? 795-2501 1706 5725 

source: descriptive log of well cuttings 



l 

· · Ta.b.le . .l5---5uppl;r wel.l PM-1 

USGS Locat f on ~o. -.19 ... 7....20_.3ll_ __ USCiS !le.si gnat ion PM-1 (Pa..larito Mes=a--1..,),___ __ 

AEC Coord 1 r•at'!!s AFX: Uesignation -----------·---

Driller ~-Texas Co. Inc. ___ . Address _l:tQ_U§ton.L.Texas -----------------
Topography_1.lp~r of Sandia Can~y~o=n~ __ __. _________ ___ Altitude · 6,520 feet 

Method dri lted~aulic rotary Diameter___]g____inches Use Public supp1y 

Drilled depth_2,50l__!eet Compjeted depth 2,49..2......._!eetPuye Conglcmerate (fan-· 
Date drilled~ Chief Aquifer(s)aJ.omerate member and Totov1 Lenti: 

- - iiiiil :tesuque-wrmation 
Depth to water 722.~0 feet Date Mar. 8~~~- Transmissibility. 55 1000~pd/f 
Specific capacity 15.7 _gpm/ft After 2 montb[production (July 1965) 

Log: 
iand~l1er Tuff Thickness Depth 

~·· . -.. 
otovi Member ------------ 120- l20 

- · ·a;;aJe Member :------------ 45- 1~5 
Basal. tic Bocks of Cbino Jlesa 

unit 3 ----------------- 342- 507 
Old Alluvium ------------- 43- 550-
Puye Conglanerate: 

li'angl.amerate Jlelmber ---- 225- 775 
!Dtav.i Leutil ---------- 20- 795 

Tesu~e Fbrmation --------1.700-2~501 

Casing Schedule: 
Diameter (inches) 

24 
12 

Depth (feet) 

0- 474 
0-2,499' 

Remarks 

Blank from 0-945 feet; slotted with 
3/32-inch Iouver·opeidDgs 945.;,2~499 
feet. 

Chemieal analysts:.!fconstttuen.ts in parts per million 

Date July 15, 1965 , Temp. __ °F, Si0
2 

, Fe ____ , Ca 17 

Mg 8.6 , Na + Jt__!8 __ , HC0
3 

ll5 co
3 

7 so
4 

Cl 8.5_, 
F __t._l6 __ , N0

3 
.44 , Hardness 79 . Dissolved solids _12__:3:;..__ 

Specific conductance __ l~-- mtcromhoa, pH 7.5 

!!~d1Q.._ch~mi£~L~nal_!sia: Date J~ 15.L!965 , Pu <. 0.4 d/m/1, u < 0.5 pgll, 

Gross -f (Galllllla) 2.4 d/m/1 

Report source of data: Cooper, J. B. 1 Purt~1 W. D., and John, B. C., 1965 • 

Remarks: Electric logs available. 

1/ Aoalyaea by the Loa Alamos Scientific 
- Laboratory 



· · T!:lbl.e 16. --Supply ":·le.:..l L-4 · 

USC.S Locat1 on .No. ~~1~22 ~ll4 ___ USGS !>e.si gnation k4 (I,os .Alamos 4) 

AJ!X: l>esi gnat for: _--------------

~ri ~ 1 er Iayne-W~~ern Co. Address -~as City, It>. 

Topography_!hoor of Los Alamos C&Dyon Altitude _ .... 5wa~..oo97~5--...:.f eet 

Method Jrilled~C rotary Dia~eter~___inches Use PUblic supply 

Drilled depth 2,0~9 fcl:!t Completed de;Jt.h l:..z.i6..2...___feet 

Date drilled J~ 1~--- Chief Aqu1 fer(s)_-__Tesu~ Formation ____ _ 

575'{, ----Depth to water 189 feet Date~--- Transmissibility. ~pd/1 -Specific capacityJ.5 gpm/ft After l.8 years_ ot production {1965) 

Log: 

~-~-----------------
Puye Ccinglamerate: 

fangJ omerate Member ----­

!btavi Leoti~ ----------­
Tesuque Jbrma.tiaD ---------

Casing Schedule: 

Thi.ckness 

27· 

86-· 
~5o­

~,856- } -

Tiiameter (inches) 

12 
~0 

Depth (feet) 

o- 754 
154-1~965 : .. 

Depth 

27 

Remarks 

. 
With 4oo feet of 10-inch 

screen. 

Chemieal anal.:::.!!.!: Constituents in parts per million 

Date_~ 14, 1952 , Temp. 73'F, 810
2 

36 , Fe .01 , Ca 9.2 

Kg .3 , Na +It 27 , HC0
3 

9J , C0
3 
__ . _, so

4 
3·5 , Cl 2 5 

F __ • .3,._, N03 .8 , Hardness 24 . Dissolved sol ids ---------

Specific conductance ____ l.5~1~ mtcromhos, pH ___ _ 

E~di£fhe!!!9aLanalrsiJJ: Date ____ .)eb. 5, 1965. Pu <0.4 d/m/1. U :(0.5 
Gross -f (Gamma) 2.4 d/m/1 

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

n e marks : lD.eetric logs &'9ailab~e • 
iTitilDI Uld.ta <0.5, ~· ~959 

,, 
.Ug I • t 

j 



I J Table 4 .--Descriptive log of drill cuttings f'rom Los Alamos 

supply well, Pajarito Mesa 1 1 Sandia CanJon. 

Location: NWtSEi-SWt sec • 20, T. 19 N., R. 1 E • , Sante. Fe Count;,·, New 

Mexico. 

Alt:..tude: 6 1 520 feet above sea level datum. 

Total depth: 21 501 feet. {pilot hole). 

Date drilled: 1964. 

To~ls: Cable-tool to 825 feet. Mud rotary 825-2 1 501 fe~t. 

Jrille!': La •. ne-Texas Co., Inc., Houston, Texas. 

Material 
Thickness 

(feet) 

Bandelier Tuff, O~owi Member: 

Pumice, pinkish-gray, rhJolitic(:), porphyritic, 

zrounded lumps as much as 1~-inches in diameter \
1 

that contain phenocrysts of subhedral crystals 

of sanidine 1 vesi~les are elongate and 

parallel ------------------------------------- 5 

Tuff, moderate yellowish-bra~, pumiceous, 

texture ranges from ash thr~0h euhedral 

sanidine and small (l/32 to 1/8-in~b) rounded 

br~ins of reddish and dark-brown volcanic rock 

that are probably rhyolite to latite --------- 10 

37 

Depth 
(feet) 

5 

15 



,/ 

·-Descriptive log of drill cutt!ngs - Continued 

Material 

, Otowi Member - Continued 

=-yellowish-brown, pumiceous, texture 

Thickness 
(feet) 

from ash and euhedral crystals to rounded 

contains about 60 percent sanidine and 

md about 40 percent grains of gray, red, 

k.-brown igneous rock. At intervals 

:J. igneous rock (rhyolite to latite) as 

~-inch in diameter, and obsidian is 

Depth 
(feet) 

--------------------------------------- 105 120 

, Guaj e Member: 

wmp, pale-yellowish-brown to grayish-

lumps are subrounded to subangular 

much as 1~-inches in diameter, 

s are elongate and show parallel flow 

, contains sanidine, quartz, and 

of igneous rock ------------------------ 150 

ump, very light-gray to gray, lumps to 

es in diameter, sanidine and quart~---- 159 

gravel, grayish-red, consists of silt 

l h 1 • h i d' e as muc as 4-~nc n ~ameter, some 

particles are rounded. Grains of sanilir.c, 

and blRck igneous rock --------------- 0 165 

38 



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

Material 

Band.eli.:r Tuff, Otowi Member - Continued 

Tuff, pale-yellowish-brown, pumiceous, texture 

Thickness 
(feet) 

ranges from ash and euhedral crystals to rounded 

grains, contains about 60 percent sanidine and 

quartz and about 40 percent grains of gray, red, 

and dark-brown igneous rock. At intervals 

purplish igneous rock (rhyolite to latite) as 

much as t-inch in diameter, and obsidian is 

Depth 
(feet) 

present --------------------------------------- 105 120 

Bandelier Tuff, Guaje Member: 

Pumice, lump, pale-yellowish-brown to grayish-

orange, lumps are subrounded to subangular 

and as much as 1t-inches in diameter, 

vesicles are elongate and show parallel flow 

texture, contains sanidine 1 quartz, and 

grains of igneous rock ------------------------

Pumice, lump, very light-gray to gray, lumps to 

1~-inches in diameter, sanidine and quart~----

Sand and gravel, grayish-red, consists of silt 

to gravel as much as t-inch in diameter, same 

larger particles are rounded. Grains of sani·lir.e, 

quartz, and black ignP-ous rock ---------------

38 

150 

159 

0 



J 
Table4 .--Descriptive log of drill cuttings - Continued 

Material 
Thic.:mess 

(feet-) 

Basaltic Rocks of Chino l-1esa, Unit 3: 

Basalt, dark-gray to grayish--olack1 porh:,-ri tic, 

phenocrysts are srr~ll oliv~ne c~sta.ls. 

Probably solid unbrecciated zone as drillir~ 

is very aifficult and hard -------------------; 

Basalt, sirr.ilar to a·-;:;ave, contair.s scoriu.. 

?ro~a.bly a brecciat~d interflow zone as 

irilling is easier and drilling mud ~s 

~~st from 199 ~o 210 feet and from 220 to 

236 feet -------------------------------------- 37 

Basalt, dense, similar to in~erval from 105 to 

199 feet. Lost mud at 254 feet --------------- 18 

No samples, lost mud and samples into formation - 11 

Bas3.l-.; 1 gray1sb-bla:::k1 porphyritic, fra.c~ure\i --- 10 

Basalt, scoria (cinders) ------------------------ 5 

Basalt, grayish--blaci:~, dense (Hole starteci 

croolted at 284 feet •dth harder drilling, 

cavity from 303 to 301~ feet.) ------------------

Basalt, grayisb-1:iicK, fractured., contains sOrn.e 

rcdiish-bro'Wil mudstont:! (lost drilling mud from 

Depth 
(feet) 

199 

236 

254 

265 

275 

280 

310 

310 to 314 feet) ------------------------------- 30 340 

No ~anplc ---------------------------------------- 5 345 

39 



) 
Table 4 .--Descriptive lo5 of drill cu~tin3s - Continued 

Thickness 
( :·cc:.) 

Basaltic Rocks of Chino Mesa - Co~tinued 

Basalt, grayish-black, fractured, contains 

some muistone a~d scoria --------------------- 25 

Basalt, gra;yish-black, dense ------------------- 78 

Basalt, grayish-black, brecciated, dense to 

sligntly vesi~ular (co~t~ins water) ---------- 2 

Basal~, grayish-black, brecciated, vesicular 

to scoriaceous, contains some m~dstcne ------- 40 

Basalt and san:i, basalt, grayish-black, 

brecciated; sa::1d, fine-iD-<Darse, quartz, 

clear to iron-stai::1e:i1 some tan clay --------- 17 

Old Alluvium: 

Sand ~~i gravel, quartz an~ black latitic material, 

gravel-sizeU. lumps of grayish-brown silt.s"t.ua,;, 

heavy iron-staini~g -------------------------- 13 

Sand and gravel, ligcv-DTay, quartZ ------------ 5 

Sand, quartz, frosted-to-clear, subangular-tc-

angular, well-sorted; 30 percent latitic san~ - 5 

Sand and gravel, quartz, latite, and basalt, 

subangular-to-angular, pieces to ~-inch, 

fine-to-~oarse sand -------------------------- 5 

Siltstone, grayisb-or~~ge-pink, soft, contains 

mica and biotite ----------------------------- 5 

40 

Dept b. 
(:-eet) 

370 

448 

507 

520 

525 

530 

535 

540 



) 

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

Material 

Old Alluvium - Continued 

Thickness 
(feet) 

No ~ple -------------------------------------- 5 

5 Clay1 light-brownish-gray, plastic -------------

Puye Conglomerate, Fanglanerate Member: 

Conglomerate, greenish-gray, silty, subangular 

Depth 
(feet) 

fragments of latitic rocks, trace basalt------ .55 605 

Conglomerate, similar to interval from 550 to 

605 feet, with angular-to-subround fine 

quartz gravel ---------------------------------

Conglomerate, fine-to-coarse quartz sand and 

sanidine, ranges to fine gravel, mostly clear, 

angular, 10-20 percent latite -----------------

ConglGI!lerate, as above, 40 percent latite -------
Conglanerate, as above, 75 percent latite -------
Conglomerate, as above, 10-20 percent latite ----
Conglomerate, subrounded pieces of latitic rock 

and a few pieces of milky quartz --------------

Conglomerate, fine gravel-sized pieces of latite 

and frosted, iron-stained quartz sand, some 

biotite and sanidine --------------------------

Conglomerate, very fine-to-medium latite gravel, 

minor quartz and biotite ----------------------

Conglomerate, latite pebbles and fragments, much 

light-colored volcanic material, minor quartz, 

sanidine, and biotite. Many crystals o~ 

pyroxene --------------------------------------

5 610 

20 c30 

50 '-'Bo 

20 700 

25 725 

15 740 

5 

10 755 

15 770 



) 

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

Material 
ThicKness 

(feet) 

Puye Conglomerate, Fanglomerate Member - Continued 

Conglomerate, gray-to-pink, latite pebbles and 

fragments, quartz phenoc~Jsts, minor biotite 

and pyroxene ---------------------------------

~Conglomerate, To~avi Lentil: 

Sand and gravel, quartz and quartzite pebbles ---
and fragments to ~-i~ch ----------------------

Sand and Gravel, as above, fragments to 1-incb 

Sa..'1d, fine-to-coarse quartz, with qu~rtzite 

gravel and fragments to t-inch ---------------

Tesuque Formation: 

Tuff, light-gray to tan witb ~bite blotches, 

aevit~ified, waxey, contains angular lapilli of 

latite and crystals of pyroxene (rounded pieces 

several inches in diameter cave i~to bole) 

Basalt, dark gray, granular, contains much 

feldspar and analcite(?), same magnetite 

Basalt, as above, with olivene -----------------

Siltstone, brick red-to-pin~, clay, some fine 

quartz sand ----------------------------------

Siltstone, tan and much fine sand --------------

Basalt, dark-gray to black, dense, sQ!:le feldspar 

and clivene ----------------------------------

42 

5 

10 

5 

5 

41 

72 

70 

40 

Depth 
(feet) 

775 

785 

790 

795 

984 



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

Material 
Thickness 

(feet) 

Tesuque Formation - Continued 

Sand, fine-to-coarse, quartz, subrounded1 clear-

to-frosted, iron-staining. Some tan siltstone - )2 

Silt, tan-to-cream, fine sandy ------------------ 2~ 

Sand, fine, quartz, subang~r ----------------~- 16 

Basalt and latite, dar~-gray basalt, pink-to-

brown latite wi~h phenocrysts of feldspar ----- 14 

Sand, fine-to-coarse, quart~, subrounied•to-

subangular 1 frosted, mostly brown-to-white. 

Same rounded fragments of volcanic rocks ------ 21 

Sand, fine-to-coarse, quart~, well-sorted, 

subrounded, clear-to-1rosted1 some iron-

staining, a !'ew grains of latite --------------

Silty sana, very fine, quartz, subangular, iron-

stained, same fine latite gravel -------------- 60 

Sand, fine-to-coarse, quart~, subro~~ded, clear-

to-iron-stained, latite gravels, same reddish-

black basalt and tan micaceous silty clay -----

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

subangular-to-subround1 mostly gray, some clear-

to-iron-stained, same latite gravel and tan and 

white silt ------------------------------------ 116 

Siltstone, gray, very fine-to-medium, trace 

quartz and latite sand ------------------------

43 

Depth 
(feet) 

1,126 

1,150 

1,166 

1,180 

1,201 

1,231 

1,291 

1,33~ 



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

M.:;. terb.l 

Tesuque Fo:rmation - Contimted. 

Sand, ver; fine-t~-~eiium1 ~~ace co~~se, 

grayish-bro~~, subrom1dei 1 well-sorted, 

quart~. Some dark grains -------------------

Si:tstone 1 ligh~-gray to c~eam,very fine scr.d -

Sil tstont:, li~)1t-~ay to crear.:, some sand, and. 

rounded latite pebbles ----------------------

Sen~, fine-~o-nedium, b~o~, q~a~t~, and 

siltstone, light-gray to creao --------------

Basal~, dar~-5ray to black --------------------

~nu1 very fine-to-medillffi, quartz, subroun~eo, 

clear-to-f1:osted, trace crear.:. silt ----------

Siltstone, light-gray to crean ----------------

Si1 ty sand, very fine-to-medium, subro·t..<ndeG., 

clear-to-frosted, much grayi.:h-gray to crean 

Thickill.ess 
(~eet) 

26 

6 

4 

22 

14 

2 

20 

0 

silt ----------------------------------------- 122 

Sand, very fine-to-medium, quartz, su·oangular, 

clear w:! th much iron-stainine;, s. few dark 

grains, trace crea~ silt -------------------- 20 

Silty sand, very fine-to-meQiur-, quartz, 

subanculs.r-to-round, some iron-stai:1inc;, 

much gray, cream, and tan silt -------------- 44 

44 

Depth 
(feet) 

1,500 

1,506 

1,510 

1,532 

1,548 

1,574 

1,6)6 

1,716 

1,760 



I 

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

Material 
Thickness 

(feet) 
Depth 

(feet) 

Tesuque Formation - Continued 

Sand, fine-to-coarse, quartz, subangular-to-

round, mostly clear-to-frosted, much iron-

staining, trace white clay ani rounded 

latite grains ------------------------------~ 

Siltstone, white-to-gray, very fine -----------

Siltstone, very fine-to-medium, subangular-to-

round, brownish-gray, trace white silt and 

rounded latite grains -----------------------

Silty s~~d, as above with larger percentage of 

silt -----------------------------------------

Silty sand, very fine-to-medium, trace coarse, 

subrounded, brownish-gray with some iron-

staining, much tan clayey silt, trace white 

silt -----------------------------------------

Silty sand, as above with less clayey silt -----
Silty sand, as above with no clayey silt. -------
Silt, light-gray, very fine, sandy -------------
Silty sand, very fine quartz sand and ligtt-

gray to cream silt ---------------------------

Silty sand, very fine-to-fine, grayLb-brown ---

Sand, very fine-to-medi~, quart.z1 subrounded, 

li5ht-brown, and white-to-tan silt. -----------

45 

38 

8 

68 

35 

1,798 

1,806 

1,87:.. 

20 1,981 

80 2,061 

10 2,071 

20 

2,121 

10 2,131 



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

Ma.te::-ie.l 
Thickness 

(feet) 

Tesuque Formation - Continued 

Silty sand, very fine-to-fine, quartz, 

subrounded, light-gray, and ~hi~e silt -------

Sane., very fine-to-fine, quartz., subroundecl1 

light-brown to light-gray, some tan silt ---.--

Clay, gray, very fine-to-fine sandy ------------

Siltstone, very fine-to-fine, tan-to-gray -------

Sand, very fine-to-fine, occasional coarse 

grains, quartz, subangular, tan-1:;o-gray ------

Silty sand, very fine-to-.:'ine, quartz., subrounded1 

grc.;y-t.o-tan, and white-to-gray silt ----------

Siltstone, light-gray to tan, very fine --------

Sand, very fine-to-medium, quartz, tan, same 

silt -----------------------------------------

Silty sand, very fine-to-fine, gray-to-tan sand, 

and white-to-gray silt -----------------------

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

tan, subrounded, loose ------------------------

Conglomerate, fine-to-coarse, some fine gravel, 

quartz, and much gray to reddish-gray rounded 

latitic rock ---------------------------------

46 

50 

29 

62 

12 

7 

37 

6 

40 

27 

41 

16 

Depth 
(feet) 

2#181 

2,272 

2,284 

2,291 

2, 328 

2, 334 

2,374 

2 401' , . 

2,442 



) Table 4 • --Descriptive lo~; of drill cuttings - Ccntinueci 

Materia} 

Tesuque Formation - Continued 

Sa.n.:i1 very fine-to-fine, some medium-to-..:oa.rsc 1 

tan, subroun~ed, same silt ------------------

Th::. c .i-:.'1.e s s 
( .:~et) 

43 

Depth 
(feet) 

2,501 

l~ute: Interval from 165 to 507 feet (Unit 3 of Basaltic rocks of 

Chino Mes~) is exposed, in part, near top of the aill west 

of Totavi. 

at 5-foot intervals 
Samples 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. Th~ samples vere 

described dry. Thickness and depth intervals of drill cutting 

samples have been correlated ~dth data interpreted from 

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

Total depth: 

Pajari~ 

2,499 feet 

Date Completed: February 1965 

1, Sandia Canyon 

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 ID pipe slotted with 

3/32-inch 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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) Table 6 .--Records of pumping tests, Los Alamos s~pply well, 

Pajarito Mesa 1, Sandia Canyon 

Test of February 11-13, 1965 
Tests made by J. B. Cooper, U.S. Geo1o~ical Survey, near end of pumping 

for well development. Depth to water measured with electric 

measuring line. 

Time 

2-ll-65 
15.27 

1555 

1600 

1605 

1615 

Time since 
pump started 

(minutes) 

2.5 

4 

5 

6 

8 

10 

12 

15 

14 

16 

18 

20 

22 

24 

26 

28 

Depth to water 
(feet) 

746.12 

769.5 

775.3 

774.1 

774.5 

774.8 

775.2 

775.4 

775.8 

775.9 

7/'6.2 

776.3 

776.4 

776.5 

776.6 

Discharge 
( gpr:) 

717 

717 

717 

49 

Sand content 
of water Remarks 

(ppm) 

P'..unp off 

Pump on 

176 

550 

242 



J Table 6. --Reco~·ds of pumping tests, Los Alamos supply well - Continued 

Time since Sand content 
Time pump started Depth ~o water Discharge of water Remarks 

(minutes) (fee"-) (gpm) (ppm) 

2-ll-65 
1630 30 776.7 726 176 

s-. J 776.9 

40 777.0 

1645 45 777.2 121 

50 777.4 

55 777.3 

1700 60 777.6 735 129 

70 777.8 

So 77:J .0 

17:?0 90 773.2 735 77 

100 ns.s 
11 ~ -J 778.5 

1800 120 735 3Q.o 

125 778.4 

1810 Pump off 

2-12-65 

1155 Pump off 

1210 749.3 

1225 748.~ 

121+5 746.05 

1259 745.75 
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•'. 

Table 6 .--Records of pumping tests, Los Al~os supply well - Continu~d 
) 

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 

4 773.3 

5 7T8.6 779 

6 778.8 

7 779.1 

8 779.2 

9 779.4 

1310 10 779.6 831 836 

12 780.0 

14 73o.5 

1315 15 838 429 

16 780.9 

18 781.2 

20 781.5 

22 781.7 

24 781.9 

26 782.0 

28 782.2 

51 



) 

' 

Table 6 . --Records of pl.:ID.ping tests, Los Alamos supply well - Continued 

Time 

2-12-65 

1)30 

H-00 

Time since 
pump starGed 

(minutes) 

30 

35 

40 

)0 

)) 

60 

70 

so 
90 

100 

llO 

Dept.h to water 
(feet) 

782.3 

732.6 

782.8 

784.1 

784.3 

52 

Discharge 
( EPJr.) 

844 

844 

o44 

Sand content 
of water 

(ppm) 

180.3 

-. 

Remarks 

Last measuremen 



) 

Test of February 12-13, 1965 

Following well development, measurements of 

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

Inc. wit~ electric measuring line. 

Time Depth to water Remarks 
(feet) 

2-12-65 
2100 762.7 Pump off 

2115 747.3 

2130 746.4 

2145 746.0 

2200 745.7 

2230 745.2 

2300 74it.3 

2330 744.3 

2-15-65 
0730 7 43.5 

1130 742.5 

1730 741.5 

2-15-65 
o8oo 736.7 

Note: Specific capacity of well from above tests is about 17 gpm 

per ft of drawdoyn. 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 

G.L. Elevation - 6921 ft 
TD - 6921ft.; 4001 Elev. 
drilled (1981); depth to water 1060 SWL?ft ; 5861ft elev. 

Tshirege Member 

Otowi Member, 
Bandelier Tuff 

Guaje Member, 
Bandelier Tuff 

basalt 

Puye Fm 

Totavi Lentil 

Santa Fe Gp 
Chamita Fm? 

Depth 

0-190 

190-525 

525-600 

600-1090 

1090-1380 

1380-1420 

1420-TD 

Thickness 

190 

335 

75 

490 

290 

t)'IL 
1500 

Top 
Elevation 

6731 

Differ w/ 
FIMAD 

6700 

6396 6380 

6321 

5831 

5541 5620 

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 National Laboratory 
Los Alamos.New Mexico 87545 memorandum 

To: W. D. Purtymun, H-8, MS K490 DATE: June 30, 1982 

F659/7-1049 THRU: MAIL STOPITELEPHONE: 

FROM: All en H. Cogbill .tfr+G SYMBOL: ESS-3 

SUBJECT: 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 largely 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. Longitude: 106 15.9' W. 

Elevation: 6921 feet (2109.5 m) 

Top 
Base 

TO at time of logging: 
of the logged interval: 
of the logged interval: 

2920 feet (890.0 m) 
(297.5 m) 
(888.8 m) 

Intervals missing: 

976 feet 
2916 feet 
2134-2200 
2250-2316 

feet (650.4-670.6 m) 
feet (685.8-675.4 m) 

(feet) 
Depth Interval 

976-i091 
1091-1190 
1190-1328 
1328-1384 
1384-1444 
i444-1590 
1590-1884 
1884-1934 
1934-1952 
1952-1982 
1982-2034 
2034-2041 
2041-2087 
2087-2282 
2316-2332 
2332-2426 
2426-2584 
2584-2916 
1444-2916 
1091-i444 
976-2916 

Lithology or other Information 
(gm/cc) 

Mean Density 

Basaltic Rocks of Chino Mesa 
Puye Conglomerate, fanglomerate member 
Puye Conglomerate, conglomerate 
Puye Conglomerate, conglomerate member 
Totavi Lentil (conglomerate) 
Tesuque Fm. (sandstone) 
Tesuque Fm. (sandstone) 
Tesuque Fm. (sandstone) 
Tesuque Fm. (claystone & sandstone) 
Tesuque Fm. (basaltic rocks) 
Tesuque Fm. (sandstone) 
Tesuque Fm. (siltstone & claystone) 
Tesuque Fm. (siltstone & sandstone) 
Tesuque Fm. (basaltic rocks) 
Tesuque Fm. (basaltic rocks) 
Tesuque Fm. (basaltic rocks) 
Tesuque Fm. (silt-, sand-, & claystone) 
Tesuque Fm. (silt-, sand-, & claystone) 
Tesuque Fm. (basalts & clastic rocks) 
Puye Fm. (fanglomerate & conglomerate) 
entire logged ~nterval 

Pajarito Mesa No. 5 (PM-5] 

2.08 
2. 13 
1.90 
2. 17 
2.22 
2. 13 
2. 16 
2.04 
1.90 
2.53 
2.06 
1.88 
2.01 
2.70 
2.74 
2.51 
2. 13 
2.09 
2. 19 
2. i2 
2. i7 

(gm/cc) 
Est. Error 

0.02 
0.01 
0.02 
0.02 
0.02 
0.01 
0.01 
0.04 
0. 16 
0.07 
0.02 
0. 14 
0.06 
0.04 
0.08 
0.04 
0.02 
0.01 
0.02 
0.02 
0.01 

Coordinates: N.1,767,600 ft E.492,700 ft (NM state plane, Central Zone) 
Latitude: 35 51.5' N. Longitude: 106 16.5' W. 

Elevation: 7095 feet (2162.6 m) 

TO at time of logging: 
Top of the logged interval: 

Base of the logged interval: 

(739.7 m) 
(362.7 m) 
(735.2 m) 

Interval missing: 

2427 feet 
1190 feet 
2412 feet 
i870-1880 feet (570.0-573.0 m) 

(feet) 
Depth Interval 

1190-1255 
1255-1464 
1464-1551 
1551-1572 
1572-1761 
1761-1818 
1818-1888 
1888-19-45 
1945-2001 
2001-2090 
2090-2148 
2148-2204 
2204-2325 
2325-2380 
2380-2416 
1190-1464 
1464-1761 
1761-2416 
1190-2416 

Lithology or other Information 
(gm/cc) 

Mean Density 

Puye Conglomerate, conglomerate member 
Puye Conglomerate, conglomerate member 
Totavi Lentil (conglomerate) 
Totavi Lentil (conglomerate) 
Totavi Lentil (conglomerate) 
Tesuque Fm. (mostly silty sandstone) 
Tesuque Fm. (basalts & sandstones) 
Tesuque Fm. (basalts & sandstones) 
Tesuque Fm. (basalt & sandstone) 
Tesuque Fm. (basalt & sandstone) 
Tesuque Fm. (mostly sandstone) 
Tesuque Fm. (basalt) 
Tesuque Fm. (basalt) 
Tesuque Fm. (siltstone & claystone) 
Tesuque Fm. (basalt) 
Puye Conglomerate (incomplete section) 
Totavi Lentil (complete section) 
Tesuque Formation (incomplete section) 
entire logged interval 

2. 13 
1.93 
2. 13 
2.26 
2. 15 
2. 17 
2.00 
2. 19 
2.27 
2.28 
2. 17 
2.5i 
2.45 
2. 18 
2.56 
1.98 
2. 15 
2.28 
2. i8 

(gm/cc) 
Est. Error 

0.02 
0.02 
0.02 
0.03 
0.01 
0.02 
0.02 
0.02 
0.02 
0.02 
0.04 
0.05 
0.04 
0.03 
0.03 
0.02 
0.01 
0.02 
0.02 
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PM-5 

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. 



Los Alamos National Laboratory 
Los Alamos. New Mexico 87545 memorandum 

To: W. D. Purtymun, H-8, MS K490 DATE: June 30, 1982 

F659/7-1049 THRU: MAIL STOP/TELEPHONE: 

FROM: All en H. Cogbill ,.L}H-G SYMBOL: ESS-3 

SUBJECT: 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 largely 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 Fonnation seems to raise the mean density of 
the fonnation 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 :HESA WELL NO. 5 

FORMATION NAME 

Bandelier Tuff 
Tshirege Member 
Otowi Member 
Guaj e Member 

Puye Conglomerate 
Basalt 
Conglomerate 
Basalt 
Conglomerate 
Basalt 
Conglomerate 
Basalt 
Basalt (Interflow Breccias) 
Conglomerate (clay & silt stones) 

Totavi Lentil 
Conglomerate 

Tesuque Formation 
Conglomerate 
Silty Sandstone 
Basalt 
Silty Sandstone 
Sandstone 
Basalt 
Sandstone 
Basalt & Interflow Breccia 
Silty Sandstone 
Dense Basalt 
Silty Sandstone 
Basalt 
Silt and Sandstone 
Basalt 
Sandstone 
Basalt 
Sandstone 
Interflow Breccias 
Dense Basalt 
Interflow Breccias 
Dense Basalt 
Silt and Claystone 
Dense Basalt 
Interflow Breccia 
Dense Basalt 
Interflow Breccia 
Dense Basalt 
Interflow Breccia 
Dense Basalt 
Interflow Breccia 
Dense Basalt 
Clay and Siltstone 
Conglomerate 

THICKNESS 

285 
405 

50 

20 
45 
70 
35 
20 
40 

125 
60 

320 

80 

160 
65 
30 
45 
45 
10 
30 
25 
10 
40 
15 

5 
10 

5 
15 
10 
70 
20 
80 
40 
45 
55 
30 
20 
40 
30 
60 
40 
20 
80 
50 
20 
30 

DEPTH 

285 
690 
740 

760 
805 
870 
905 
925 
965 

1,090 
1,150 
1,470 y 

1,550 

1,710 
1,775 
1,805 
1,850 
1,895 
1,905 
1,935 
1,960 
1,970 
2,010 
2,025 
2,030 
2,040 
2, 045 
2,060 
2,070 
2,140 
2,160 
2,240 
2,280 
2,325 
2,380 
2,410 
2,430 
2,470 
2,500 
2,560 
2,600 
2,620 
2, 700 
2,750 
2, 770 
2,800 
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SAMPLE LOG OF PAJARITO MESA WELL NO. 5 

FORMATION 

Coarse to fine sand, fine gravel 
Coarse Sand 
Silt to Claystone 
Conglomerate 
Claystone 
Coarse Sand 
Siltstone 
Coarse Sand 
Siltstone and Claystone 
Coarse Sand 
Fine Gravel 
Claystone 

THICKNESS 

80 
20 
50 
10 
10 
30 
10 
10 
45 
20 
15 
17 

DEPTH 

2,880 
2,900 
2,950 
2,960 
2,970 
3,000 
3, 010 -
3,020 
3,065 
3,085 
3,100 
3,117 

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



~~ ..J\:t.::-':'.1\ ""'5.q~:E~~..:·F.~ & AS'SC:;.t..iES, ·""C.:·--. . .:..~.~::_ C~ ;:::;C;J~C;" 

i .· 30< E·;"'" S!•'PL '< W 

Alb•JquerQue ..,f'Y< MUIC:O 87102 

iSOSi 247-0294 

ENGINEERING COMPUTATIONS 

~rL 

,t....;;.;:. FiON TiAFF"­

MO~I'-7"£:.'( (;:=1~,;~ :.... [..Ar-..::::. 

B&l=r= TC !...IGJ-,'7'" G.~i' 

fto;;-f ti:.L -:-~ FF 

f"=::o~ l Y C..CIX.C>L.: l'.:d•~ 

L I c,,,., C?i:r.V J i?.~~::~.T?~ 

Q-.....AI:::-L 1'-d\:. ::-;:.-iJ".: .. tu~ 

!:<;.1 ;=r-·_r_ ,..,"";:-;: 

(C"""';.:::..:--::-:.J s.~··"'.l- ,L5 

COMPUTED BY 
5::Rf.f.. !..!._ 

CHECKED BY 

[R lUFF § -e7:l 
' 

- ;<£... (.c uc :_;: i" (_ i ,: \"!. 
'' 

I -9~~ 
. 

v· ' ("'\ .; ,-: .,......, c. d.""'-) ~~ ,¥, _,,h-I'-

A=..=:~ 

~D ?vr-.".k:.Z.c~ ~ 
:S , '' ~ -<:' M <e • • ""' i:' . ~~- ~../. -- '- I \U"\ l.olC..'-

- -- 7~ 
~~ 

u 

. --c, 
'5t ,,., p.:_~ ..:.c4 

JOB NUt.~BER 
18!.2_•1/ 

J OF 2.. 
DATE 

5:-c:.FI 17, 19 e-z. 

m 
-

. 
, 

... 

-::~~ r: --- --

l 
..... · .. 



I ' -;~:zs--
5/l.l .Lr.J"b. . ... 

~"'\.)--t 

i-··-·· 
--,·::..:_~~ - .-.., 
,:-:- :...-': 

COMPUTED BY 

S-:e. 2L.Ll. 

-2..'1/o 

!~t.'F~ 

Lft"H t.ll1L 

13 f{C.c ,,.,_ 

f.. fc:.~fti?.JC.. 

[3 fU.::..I ~ 

-.:<s--~ 

l=NT£l{FLo ~ 

· L .AHAR-1 c 
e e<. c..:: , A-

-~ 

b[~.S(.. 

.· .8AS:~LI ·-

'C N n::£ F t. 0 .A:! 

LA~fl.e.1 c. 
re_~c._.c_, "': 

_)~~- ... ~f. I_,·~'? 

CHECKED BY JOB NUMBER 
fBIC.. .// 

I ' -

-:J..7SD 
C..LAY · 

T"b S1 LT5 Tr>t • .JZ., 

C.o Ae.t "'-- +o t: , ~.J 'i-

5.4-"WD J 

F"tt... !­
GR.AVE..L 

SArJ\) 

rep 

- -· Cl..A'-I.rrQtJ '-

-~7.:.0 

f. LM s;-t;tJ £. 

!~·~-~tl •• - ........... :::.r-.c:t: I I"U•\•t....-·C."i 

::2. OF ~ 
DATE 

S:'i P 7-; I 71 i '1(-7 

~~.-,_ 

b'i..?T/1 

Ct=. 

PILCT ;1:"/..'t_ 



Los Alamos National Laboratory 
Los Alamos. New Mexico 87545 memorandum 

To: Fraser E. Goff ESS-2, MS J978 DATE: June 17, 1982 

THRU: MAIL STOP/TELEPHONE: F659/7-1049 

FROM: Allen H. Cogbill SYMBOL: ESS-3 

suBJEcT: MEASURED DENSITIES OF SAMPLES OF TSCHICOMA FORMATION 

In the interest of estimating the {dry) bulk density of the 
Tschicoma Formation, I measured the density of seven cylindrical 
samples (cores) of Tschicoma Formation. The samples were collected 
by Ian MacGregor and are not obviously very porous. I don't know how 
representative these samples are of the entire rock unit, but I 
presume that they are more dense than the formation 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 + 1.4 455.74 2.52 + 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 Lentil 
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 2,010 
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 2,070 
Sandstone 70 2,140 
Inter flow Breccias 20 2,160 
Dense Basalt 80 2,240 
Interflow Breccias 40 2,280 
Dense Basalt 45 2,325 
Silt and Claystone 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 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' Belov 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. 

Alluvium 

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? 

Depth 

0-30 

30-170 

170-190 

190-215 

215-540 

540-745 

745-805 

805-2552 

source: descFiptive log ofwett-cuttings· 

Thickness 

30 

140 

20 

25 

325 

205 

60 

1747 

Top 
Elevation 

6610 

6470 

6450 

6425 

6100 

5895 

5835 
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Record of water-supply well P.M-3 1 Los Alamos, New Mexico : 

By 

William D. Pu.rtymun 

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 

Sandia Canyon about 7,000 feet west of the junction of' the Laboratory 

Truck Route and state Highway 4 {fig. l) • 

. T.he location was chosen by the U.S. Atomic Energy Commission 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 communities :Jf' Los Alamos or ~fuite Rock through the 

16-inch water line tbat parallels State Higlmay 4. 

The drilling and construction of the well was divided into 2 

main phases: 1) drilling a 9-inch pilot hole to a depth of 2,552 

feet, logging by geophysical methods the formations penetrat~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 swabbing, bailing, and pumping. 

Well construction and developmerrt was supervised by Gordon 

Herkenhoff and Associates 1 Consulting Engineers, Albug).lerque, New Mexico. 

5 



Geology and construction 

Well PM-3 is completed at a depth af 2,552 feet, and penetrates 

the Bandelier Tuf'f, "ha.sultic rocks af Chino Mesa, Puye Conglomerate 

and the Tesuque Formation. The static water level stands at 740 feet 

below land s:.:.rf'ace. Units of the Puye Conglomerate and Tesuque 

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. Examination and interpretation of the geologic and 

geophysical logs indicate that the greater part of the formations 

in the zone of saturation (740 to 2,552 feet) are permeable and would 

yield water to the well. A high yield well (1,000 to 11500 gallons 

per minute) could be developed by completing the '\~ell to the total 

depth of the pilot hole (2,552 feet). 

The well, gravel packed, is cased with 2,552 feet of 14-inch 

casing. The lower 1,596 feet is perfomted. 

Table 2 contains the construction record. 

,-
0 



Table 1. --Geolo::;ic log of \vell PH-3 

Location: NWlz.NWJ,;,SwJ.:,sec.l9,T.l9N., R.7 E 

Altitude: 6,640 feet above sea-level datum 

Total Depth: 2,552 feet 

Date Drilled: 1966 

Tools _ Nud rotary 

Driller: Perry and Faast Drilling Co.; Grand Junction, Colo. 

Hate rial Thickness 
(feet) -------------------------------------------

Alluvium: 

Sand, silt~composed of quartz and 

sanidine crystals and crystal 

fragments and occasional rock 
t( 

fragmentSof latite and pumice; 

latite as much as one-inch in 

length. 

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. 

7 

30 

140 

Depth 
(feet) 

30 

170 



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

Material Thickness 
(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 

Puye Conglomerate, fanglomerate member: 

Siltstone, light pink, composed of silt 

and clay; rock fragments of latite, 

rhyolite, and basalt; gray pumice 

fragments from 190 to 200 feet; 

increasing basalt fragments from 

200 to 215 feet. 25 

Unit 3 of the basaltic rocks of Chino Mesa: 

Basalt~ dark gray, dense, some :~-

' ' 
& 

{ .· 

staining with olive crystals; basalt 

light red, composed of basalt fragments 

in 'clay, silt, and gravel from 330 to 350 

feet and from 410 to 420 feet. 325 

8 

Depth 
(feet) 

190 

215 

540 



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

Haterial 

Puye Conglomerate, fanglomerate member: 

Conglomerate, light gray, composed of 

gravel and boulders; fine fraction is 

Thickness 
{feet) 

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: 

Conglomerate, gray, composed of gravel 

and boulders of latite, rhyolite and 
.. .r- '·, l 

quar~site; and some mafic minerals. 60 

Tesuque Formation: 

Sandstone, siltyJ 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 

9 

Depth 
(feet) 

745 

805 

1,105 

1, 280 



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

Material 

Basalt, dark gray, dense, angular, some 

clay, sand and gravel, subrounded; 

probably alternating thin basalts 

and interbedded sediments. 

Conglomerate, dark gray, composed 

mostly of sand with occasional 

{r 
cobblesor boulders of rhyolite; 

some thin flows of gray basalt, 

some light pinkish clay and silt. 

Siltstone, light brown, contains a 

small amount of subrounded sand; 

sand size fraction increases from 

1,460 to 1,470 feet. 

Basalt, dark gray dense, wi~h some 
.. --.JII-' .1 

'" phenocrysts of pryoxine and 

olivine. 

Sandstone, dark gray, composed of 

medium to coarse sand, subrounded, 

with some rock fragments of basalt 

and a fe~ subrounded pebble fragments 

of quart~s!.c.~. 

10 

'.Chickness 
(feet) 

35 

125 

55 

45 

220 

Depth 
(ieet) 

1,315 

1,440 

1,495 

1,540 

1,760 



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

Material 

Sandstone, silty, light pinkish gray, 

fine to medium sand, subrounded 

to well rounded, a few subrounded 

pebbles. 

Siltstone, light brown, with an 

occasional lense of pebbly 

conglomerate; some basalt fragments 

2,030 to 2.060. 

Sandstone, silty, light pinkish brown, 

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 

'fhickness 
(feet) 

130 

170 

2,470 to 21 490 feet and 2,530 to 2,540 ft. 492 

11 

Depth 
(.teet) 

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 hom 552 to 2,552 feet. Cased with 14-inch ID 

blank pipe from 0 to 956 feet and with 14-inch ID pipe slotted 

with 3/32-inch louver openings irom 956 to 2,552 feet. 

Annulus between 14-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: 1wo steel-pipe gage lines each of 2-inch diameter installed 

on outside of 14-inch pipe and enter the casing at a depth of 

960 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 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 pumping at 1,400 gpm. 

12 



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 p~riod •. 

ti--~ ~ 
The well had been pumped 22 ~ out of~~ 24 prior to the step 

test. The results indicate specific capacities (ratio of pumping rate 

to water level drawdown) ranging from about45 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 



Table 3.--step test of well PM-3, November 4 and 5, 1966. 

Date 

11-4-66 

11-5-66 

Time 
{hours) 

11:00 
12:00 
13:00 
14:00 
15:00 

16:00 
17:00 
18:00 
19:00 
20:00 

21:00 
22:00 I 
23:0~ 
24:00 

01:00 
02:00 I 
03:0~ 
04:00 
05:00 

06:00 I 
07:0~ 
08:00 
09:00 
10:00 

11:00 

a/ Reduce gpm 

Water level 
(feet) 

740.0 
774.9 
775.5 
775.8 
776.2 

776.6 
776.6 
776.7 
777.1 
177.3 

777.8 
777.8 
777.9 
770.0 

769.7 
771.0 
771.1 
767.5 
767.7 

767.8 
767.8 
760.0 
759.0 
759.5 

759.8 

Note: The amount of sand 
less than 0.1 ppm. 

Discharge 
(gpm) 

1,401 
1,401 
1,401 
1,409 

1,409 
1,401 
1,401 
1,401 
1,401 

1,401 
1,401 
1,401 
1,311 

1,295 
1,295 
l, 295 
1,134 
1,143 

1,143 
1,153 

899 
887 
899 

899 

Specific 
Capacity 

(gpm per ft. of drawdown) 

40.1 
39.5 
39.1 
38.9 

38.4 
38.3 
38.2 
37.8 
37.6 

37.1 
37.1 
37.0 
43.7 

43.6 
41.8 
41.6 
41.2 
41.3 

41.1 
41.5 
45.0 
46.7 
46.1 

45.4 

in discharge was too small to measure, 
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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 one, ten, 

and thirty days. 

1 day 
10 days 
30 days 

Drawdown 
(feet) 

39 
42 
45 

Specific Capacity 
(gpm per ft. of drawdown) 

36 
33 
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 o£'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 much as 1,400 gpm. 

15 



Chemical and radiochemical 

quality of water 

Three water samples were collected at intervals duri~g 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 4). The quality of the water is 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, fourwater 

samples bailed from selected depths in February 1967 bad 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 concentrations 

similar to that in water from well PM-1 which range from 65 ppm to 

89 ppm. 

16 



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

well PH-3 

(Analyses by the Los Alamos Scientific Laboratory) 

Chemical 

I 
I 
I 
I 
I 
I 
I 
I 

c:n 
01 

•.-II 
.-ll 
.-II 
>.-II 
Ell 

I 
,.,I 
(!)I 
0.1 

Cll 
4.J 
1-4 
It) 

Il-l 

Calcium 

Magnesium 

Sodium 

Carbonate 

Bicarbonate 

Chloride 

Fluoride 

Nitrate 

Dissolved solids 

Total hardness as Caco
3 

Conductivity in micromhos 
at 25°C 

pH 

Radio~hemical 

Plutonium d/m/1 11 

Uranium }J(/1 
21 

Beta-gamma emitters 

Prepumped (hours) 

d/m/1 !/ 

Estimated Pumpage (millions of gallons) 

1/ Disintegration per minute per liter. 

2/ Microgram per liter. 

17 

10-31-66 

26 

9 

23 

0 

128 

16 

0.2 

0.2 

242 

102 

240 

7.7 

<. 0.4 

5.1 

-Bq., Si<& 

30 

3 

Date 

11-3-66 

30 

7 

24 

0 

132 

18 

0. 

0.3 

166 

104 

260 

7.7 

< 0.4 

0.8 

.Bq.. BiCG 

54 

4.5 

11-4-66 

26 

8 

24 

0 

126 

16 

0 

0.3 

268 

98 

240 

7.7 

<. 0.4 

1.2 

Bq.BKG-

67 

5.1 



The coefficient of transmissibility "T" 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 durin~ the 

aquifer test was too small to measure--it was less than 0.1 ppm 

(part per million). 

18 
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Radiochemical 

plutonium and only 

i,.ESf> Ttflitv itfe i. &~~.: <= R 
analyses of water from the well shows ao. cx=:TE<TJI/3l.IE ,_,,.ur cr 

~4. ~ 
backgroundVbeta<-gamma .~.. Uranium f1c1w•ri 

low AA'D DctuR:i ~~ 
reported is/c; ' ;os-naturally in the aquifer. ~is not the 

result of contamination. 
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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 aquifer 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 re~atively 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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!lkbl.e 30---Test vell T-l 

USGS Location No. 19.7.20.221 USGS Deaignatton T•l (teat well 1) 

AEC Coordinates ------------- AEC Designation --------------------------

Address Driller Jenkins Drilling Co. 

Topography~ Pueblo Canyon 

Method drilled Cable tool 

Al t1 tude 6,371 feet 

Diameter_....::&~ inches Use observation 

Completed depth ~____!eet Drilled depth 642 feet 

Date drilled Jaauary 1950 

Depth to water 593.1 feet 

Chief Aquiter(s) Totavi -=l=e=n~t.=.i;::..l _______________ _ 

Oate_Jan. 4, 1951 Transmiasib111ty ..... _....;2;;;..;0;;..;:0 _gpd/ 

Specific capacity 

Log: 
Puye Conglomerate 

2 gp~/tt After 246 hours pumping 
1biekness Depth 

Fanglomerate member ------ 50-:50 
Baaaltic B.ocka Unit 3 --------11~165 ~ 
Puye Conglomerate 

Fangla.erate .amber ------ ~176 
Basaltic locka Unit 2 -------- 7~~55 
Puye Conglomerate 

Fanglomerate .ember -----155-·UO 
Basaltic B.ocks Unit 2 -------100-510 · 
Puye Conglomerate 

Fanglomerate ...oar ------~~605~ 
Totavi Lentil ----------------:31-642 

CasinK Schedule: 
Diameter (inches) 

16 OD 
12 ID 
SID 

Depth (feet) 
0-52 
0-241 
0-627. 

Remarks 

6 622-642 10 feet of screen from 622-632 
feet. 

Chemical analysts: Constituents in parts per million 

Date-.J!m...... 7. 1~~3 ' 
Temp.__l2_°F, 8102 56 

' 
Fe .04 

' 
Ca 20 

llg 1.2 
' Na +It _.!!___, HC03 92 

' COJ . 804 5.1 
' 

Cl 

F_L.l_, N03 1.2 • Hardness s~ Dissolved solids 

Specific conductance. __ 1=8=3 ati c-romhoa, pH. __ _ 

E!diQShemi~!lL!!!BlY.!J~: Date June 19, 1962 , Pu 40.4 d/m/1, U 3.0 

Gross .jl ( Gamata) <: 2.0 d/m/1 

Report source of data: Griggs, B.~ L., 1955 and 1964 
Remarks: Drilled f'or geologic &tid ~logic 1nf'o:rat1on. 

~2 __ , 

ug/1, 
I 



USGS Location No. 19.7.20.221& tJ8GS Designation T-lA (Teat well lA) 

AEC Coordinates 
ABC Designation ------------------------

Driller .Jenkins Drilling Co. 

Topography Pueblo Canyon 
Addreaa ----------------------------------

Altitude 6,3JO feet 

Method drilled Cable tool Diameter 6 inches Use Observation 

Drilled depth 225 · feet Completed depth. 225 feet 

Date drilled Jan. 19$0 ____ Chief Aquifer(s)Baaaltic Rocks of Chiao Mesa Unit : 

Depth to water 183.!__!eet Date Dec. 22, 19SQ___ Transmissibility. 8,300 _gpd/ft 

Specific capacity~75 gp~/tt After 1,128 hours pu!ping· 

Log: !Dlickness . Depth 
Puye Conglomerate 

FFanglomerate aember ------­
Basaltic Rocks Unit 3 ------­
Puye Conglomerate 
· Fanglomerate member ------­
Basaltic Rocks Unit 2 -------

Casing Schedule: 
Diameter (inchea) 

16 ., 
12 1D 

5o- so 
11~165 \. 

11-176 

~9-225 "'· 

Remarks 

6 1D 

Depth (teet) 
0- 39 
0-100 
0-223 10 feet of 6-inch diameter screen 

welded on the bottom. 

Chemical anal!sis: Constituents tn parts per million 

Date Jan. 72 1953 , Te•p. 53 °F, 810
2 

49 Fe .09 , Ca 17 ... 7.8 , Na +It 38 • RC03 125 , co3 so4 19 Cl 

F .S , HO 17 , Bardneaa 74 , Diasolved aolids 
-- 3 

Specific conductance 321 •tcromhoa, pH 7.2 

Ra!!.!.Q._~e!!!~al !!!!!.!ill!: Data Oct. 19, 1964 , Pu <0.4 d/m/1, U 0. 7 

Grose -f (Ga~~~~aa) 10 d/11/1 

Report aource of data: Griggs, 1.. L., 1~;~5 and 1964 
Remarks: Drilled to locate perc:hed water at 205 f'eet. 

14 
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TW-l(TH 1-C) 

Elevation - 6371 ft, Total Depth - 642ft (5729 ft elev.) lfp = :J J? If 
(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.) 

~I --) 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 HOIE NO. 1 

Pueblo Cnnyon 

Sw.i-SE-~ Oec. 17, T. 19 N. ,R. 7 E. 
Al t.ti,ySc : 6 , 3 '71 fa £:!t 

Top Concreto Bo.sc-Elcv.-6371.74 

1'.JJ.uvir~ cover 

Soil zone • • • • • • • • • • • • • • • • • • • • 
Sa.nd, fine to mcdimn, c.nd silt. 

Tho grnins arc a.ngulr.r to sub-o.ngulc.r. 
Ho. torio.ls o.rc qu.."'.rtz, so.nidinc, o.nd Bcn­
delier tuff. A ferr snc.ll fragr.10nts of sub­
c.ngulor to sub-rounded pumice arc present. 

Valley fill • • • • • • • • • • • • • • • • • • 

Sc...'ld end grr.vol, r;i th silty clo.y. 

Sand r.nd gro.vcl composed of vc.rying 
amounts of moditml to ooo.rso send ru'ld 
mcdimn gro.vcle In gcncrol sand is more 
c.bunda.nt than gro.vol. Tho sand ia. com­
posed or ongula.r to sub-a.ngultl.I' frngo.~ 
menta of qucrtz, snnidino ·, ond cndo si to 
end ckci to dcri vod from Chi come. volcnnio 
rooks. Some or the sub-a.ngulo.r groins 
ot quartz and sru'lidinc shou uorn surfo.ccs. 
The gravel consists of angular to almost 
sub-rounded frc.gY!lonts of •·:clded Bandelier 
tuff, light grey, donso rhyoli to, c.nd 
ChicoliUl volcc.nic rocks, rri th the Chi como. 
rocks predominant. Pumice is present 
in very smn1l cmounts. Silty cley is 
present throughout tho zone. 

1 

rpth 
t) 

From To 

0 1.5 

1.5 50 



Test Hole No. 1 -- Continued 

Depth 
(feet) 

From To 

Whi to Rock Canyon basalt 

Upper flou or flowe •••••••• , • • • • • • 50 173 

Vory dark gray to black fino-grained ba.s~~t 
containing a. feu smDll phenocrysts of oli­
vine. The bo.selt consists of alternate ves­
icular end non-vesicular zones as follorrs: 

50- 58 Vesiculr.r basalt ni th oxidized 
fragments, e.nd silty cloy at 
top. 

58- 77 No1~vosicular, jointed basalt. 
77.. 98 Vc sicular basel t r:i th rod, silty 

clay-filled vesicles. So;;1e 
oxidized fragments. 

98-117 Non-vc sicu.lo.r, j ointod basalt. 
117-126 Vo sicular basel t Tii th red 1 silty 

clay-filling vesicles. 
126-138 ~Jon-vo sicular, j ointcd bQsal t. 
138-173 Vo siculo.r basr.l t ·d. th rod, silty 

clay-filling ve siclc s; large ' 
fragments of oxidized bQsr~t 
also arc present. 

It is possible that this sequence represents a 
series or three thin florrs. 

Intcrflou zone • • • • • • • • • • • • • • • • • • 

This zone consists of angular fragments of · 
vc si euler and oxidized basv~ t; pinkish buff, 
silty clay; and r. feu smoll sub-angulr-.r to 
sub-rounded f'rc.gments of e.ndc si to c.nd dc.ci to 
derived from Chicoma volcanic rocks. 

173 176± 

Middle floi7 • • • • • • • • • • • • • • • • • • • 1 76± 210 

Medium gray to dcrk grey, fino..gra.incd basalt 
rrhich o.ppoc.rs to contain a lc.rgor proportion 
of feldspar t~.nd olivine thrul tho upper florr 
zona. Tho upper 4 feet of the flor: is ve si­
cular, the central part non-vc siculo.r, and 
tho lorror 5 feet vesicular. 

2 
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Test Hole No. 1 --Continued 

Intcrfior: zone • • • • • • • • • • • • • • • 

This zone co:1si.5ts of nngulo.r frngrn.on"'vs of 
l)(!snl t, and o. little silty clny. 

!!. perched rmtor zone i7o.s encountered nt 
212 feet o.nd tho i"mtcr rose to 184 .. 90 
foe t bel or. ground surface • The hol':; r.c.s 
bo.iled c.t tho ro.tc of 45 gcllons per roin­
utc for 15 minutes lllld o. drmrdor:n of 15 
feet resulted. Thirty minutes rrcrc re­
quired for o. recovery of 14 foot vnd in 
33 minutes the l:atcr stood o.t tho S')J!lo 
level o.s before bo.iling. 

LOller nou • • • • • • • • • • • • • • " • t: • • 

This bnsol t o.ppo['.l's to be identical rri th 
tho middle flou reck but possibly con-7to.ins 
more olivine.., Tho top 7 foot is vcsictU.['.l', 
the control pert non-vesiculo.r 1 nnd tho 
lor:or 13 feet is vesicular nnd slightly 
.reddened by oxidJ.f·ion. 

Puye grnvol 

Grc.vcl zone • • • • • . . • • • • • • • • • 

Snnd o.nd gro.vcl; end clo.y, lamino.tod. 

So.nd o.nd grt'.vcl ranging from modi um to 
conrsc so.nd end fine to medium gro.vcl. 

• • • 

Tho zone is prcdominc.tcly o.ngulr.r to ~:~ub­
rounded sc.nd rrhich is composed of quo.rtz, 
qyrrtzito, bo.sr~ t, Chi coma rock, rfi'ii; 
dense rhyoli to, grny, glo.ssy rhyoli to, nnd 
o. tro.cc of ycllouish cho.lcedonic silica. 
Chicomo. rocks prcdomino.to. Tho o.ngulo.r 
to sub-rounded gravel is composed chiofiy 
of Chicomo. rocks, bo.scl t, ·ru:!...d quo.rtzi to..z 
but smo.ll amounts of gray, dense rhy .. 
eli to , o.nd pink rhyoli to (?) c.ro grr-.vcl 
sizo. Lnrgc amounts of cloy o.ro pro sent· 
o.t tho follorr.i.ng depths: .320 to .355 feet, 
388 to 400 feet, o.nd 405 to 415 foot. From 

.340 to 348, o.nd 390 to 395 foot cll cloy is 
finely lo.mino.tcd o.nd free of silt o.nd so.nd • 

.3 

fupth 
(foot) 

From To 

210 215 

215 255 

255 410 



Teat Halo No. 1 Continued 

rro~~) 
From To 

Whito Rook Canyon basalt (?) 

Inde.tini to zo:.ro • • • • • • • • • • • • • • • • 

Black, very finely voaicular basalt, m.)dor •. · 
atcly rich i:r.. ali ·Tine 1 and containing a. forr 
tiny phcnocrystn of plagioclase. Also pros­
c:J.t in small a'!lo\r.1ts aro smell s·~b-rou-'lno:i 

410 

to rounded pob':,leo or ~'"ldosito end dnc;_to 
Cio~·jVt;d frOlll Ch::.ooma volcanic rocl~s; a.1d gray, 
do11S:J rhyoli to. :t:~; is boliovcd that t~.s 
zona represents a u"l.::ml.t nou or florrs that 
incorporatc:i so:::1:0 r.lluvio.l materials f:rom 
tho unci.)rlying lu;'i":'! gravel. Ono fragm:n,.t ot 
basalt il::l.S obsor-.rcc'. ·~1hich oonta.ined !1. pc.:b'";Jlc 
of Chi coma ru:du si ';c. · Tho zona cant lin3 abun­
dant thinly lami.nnhd, :?lastic c:i.E:Y bo-:.ucon 
tho follortlng rlcp·:;hs~ 4/.0 to 445 foe·:; ar·.d /~53 
to 477 rootr. This c--r.y is buff CC"•l'J:~cd ann is 
f'roc fr0J1 san:i anrt silt.. It is net tnm:n if 
this clay rcp~cso:rts int.orfiorr dcposi t:ton or 
mo.toriol inco.:-por.-'.ted in advancing ~'J<..s-:lt. 

Puyo gra'90l 

Gravol ui th somo sand • • • • • • • • • • • • • 
Tho gravol is sub.-.cngular to sub-rounded 
and. is composod chiefly of Chicoma vcleo.ni~ 
rocks that rcngc Hp 1·.o 3/4-ineh in diameter, 
Also proscnt in smal.l amounts arc qunr-:.z; 
gray J doliso reyoli to; grey, glassy rhyoli tc j 
mJ.d rrhi to 1 pumic'"l ous glass ( ~) • Tho zone 
apparently contains a little finely vosic~ 
lar basc.J.t. at tho top but this may bo caving• 
Tho sand grains aM angular to almost sub.-~ 
rotind nnd range from medium to coarse ond arc 
composed of quartz, ChicoinD. rocks, grey donsc 
rhyoli tc, gray glassy rhyolite 1 nnd rrhi to 
pumiceous glass (?). 

4 
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Test Hole Ho. 1 - Continued 

rpth 
) 

Gravel and clay; same sand • • • • • • • • • • 

From 

605 

The gravel is sub-o.ngulo.r to sub-rounded and 
ro.nges up to 2 inches in dicmetcr end is com­
posed largely of Chicoma volcanic rocks. There 
is some ~to; grani]QJ~_cray dense rhyolite; 
nnd volcanic rocks foreign to the orca. Clay 
is abundant and is grayish pink, in port ail ty, 
and contains sort, rrhi to material llnd fltlkes 
of biotite. It resembles the clay in tho 
So.nta Fe formation. The sub-ongulo.r to sub- · 
rounded sand grrins range from medium to coarse 
and arc composed chiefly of quartz. Ground 
uatcr uas encountered nt 623 feet nnd tho 
rmtcr rose to 584.90 fcc t bel orr ground sur­
face. The hole rras boiled at tho rate of 
15 gallons per minute for 30 · minutes and a 
draudoun of 20 foot resulted, according to 
the driller. Tho tliae roqtdrcd for recovery 
uas not observed. 

Casing record: 

16-inch ID casing set at 51 foot S inches. 
12-inch ID casing uith 13 7/B~inch drive shoe 
set at 24). feet. 
8-inch ID casing uas run to 627 feet. 

10 foot of 6.-inch Layne scree, r1ith 10 foot of 
6-inch ID casing, on top end, rrc.s sot at 642 foot. 
Screen assembly extends up into 8-inch ID casing 
(to 622 feet bolori LSD - lo;-,cr Clld of screen at 

642 feet). 

Total depth of hole 642 feet. 

To 

642 (Bottom) 
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TW-2 
({9';- 'v"~,._,L.., 

Elevation - 6646 ft, Total Depth -834ft ( 5812 ft elev.) 
(water @ 765 ft; 5881 elev. when drilled (1949); 
water rose to 759 ft; 5887 elev.) 

Top 
Loa: Depth Thickness Elevation 

Alluvium 0-11 11 

Otowi Member, 
Bandelier Tuff 11-35 24 6635 

Guaje Member, 
Bandelier Tuff 35-63 28 6611 - II/( /'.,,~ ._., 

Puye Fm 
Fanglomerate Member 63-700 637 6583 
(water @112-115;6534-6531; 
water rose - 93ft, 6553) 

Totavi Lentil 700-834 134 5946' 

source: Geologist's Log 



--
u-.s l.ocatt:~n .,..,, _1.s!,;~.]._4_.~J,. ____ USGS Designation T-2 

------------------------Al!r e,ordt:·o~t•s AEX: !Jesi"'!"at:"-: --- ·---- ~-- .. . ..... ---- ----
Drt: l•P"-: ftoet!2Ci I>t;Uitlt'i ~~r,_a\\ AC:,-:rl!u _Ab.'~, bL. M. __ ._ __ , _____ _ 
To~ograp!:y~_.Qt,~:bl4_~.n Altitude 6,6h6 _Jeet 

Met::~:: Jr! lle:f CabJJ!_tggl.___ !li .. :rete:-_ ___!,nc:hes Use Obsftl"?'!Jt1pn 

Dri'-1-.<:: !P.pt!: 'J$C fc~t :')f!l;:;:cte·! :=e;.;t."l _<3_3-=t__~P.et 
Date_ :rilled NO>l· 1990 Chief Aquifer(s> __ 1\l:t.ati, Tent1J 

~•pth to water •••t Date -------Spec1fte •:apa~t ty_J.O gp111/!t 
Transm1ss; :Jtl t ty----1.,_QQp_ ~pd.' 

After 

Loc: ~ckne=~ 
AlluYium ----------------- 11 

Depth 
11 

31 
63 

otaw1 Member ----------- 20 
Glla.1e lll!labez- ------------ 32 

_. Cnngl cnerate 

700 
789 

J'aaslamerate Jll!laber ---- 631 
!btav1 Leat11 ---------- 89 

q ... qo - 1'2.·CfO. 
I 

@ '18'1 • 

Ca!lllnte SCl'l'!tiUl .. : 

Diameter (tnchea) 

6 OD 

' 0"0 

' 

-JJV\ 
{J 

\.p 
1-) 

c:l @ 

Cb .. lftal Analyata: Conatttuenta In pwrts ~er ~1l!ton 

··-·-----

\)~ -.r~\l(. 
~--\- @. CZ.'-8 I 

1- f'S'- 0 \\ 

- ' ";.,. ·.n I =--u.c . 

Da3•· ... _ 6. l953 , T•p.~•F, St0rl2-~• Fe~ .• CaJ.S_ ·-· 

.. .._ .. • llQ.... _. aco3a_ ~.~ co3~ :- _, soo~a..a. - _, ClJ,.O__ -·-· 

!' ~ ' :t ib3..s.._·_~. Bardne••SL· . .,;__. Dlaaolved aolt:ia ___ _ 

Speettlc cnr.dzactance 14l ~ •terollhoa, pH 1.4 _ 

~~he!Jc•L!!!!l:£!t~: Dat•_J.Q-l9:.0!L__;__, I'll <0.4 _d/m··l., C 0.5 pg•:, 
Groaa ..., (Ga-.> __ a&.,_d/a/1 

,..-..ort source ot data: Grigs, R. L. 
1 

1955 and ~964 
ir••rkaa SeYezoaJ. •'-'"'oaed hcl.es nearby. Drilled~ geo10Sic &ad ~logic 

1z21'oloat1oza. 

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

USCiS Loca t f :.. n ~.:l. _1.2_.~_._J.~_._2~1 ___ __ USGS Des 1 gnat 1 on _ __..T.......;;;-.,2.__ ___ _ 

AEC Coord i :·dt • s A'OC Designatio~ 

Dri: 1 er ____ .La~--=-.:W..e&:tern. In~.· Adaress Kansas_ City, Mo. 

Topog !"ap!-.y .f.J..Q~_.Qf lUellcL~ .. n.__ ________ _ Al t 1 tude · 6,646 feet 

MeL-: o·..: .i r i ll e j ~~__:t,Qo~---- l'li a:r.ete:-__8_ ___ inches Use (Thservat1an 

Dri: l~d .1F!pt~: __ 18.9_---,lc•Jt C0r11p: eted de;.:tn .189.. _ ___leet 

Date -::1 r i 11 ed __ BQyember __ J$.1..9__ Ch i e f Aqu i fer( s > __ To:tmz:.L Tentil 

!>topth to watcr_~~eet OateJan. 4_..1951 Transmiss;!Jility. 7 .ooo- ~pd/ t 

Specific capar.i ty_l_&__....,&pm/!t After 760 bQ..~U'I't\Ping 

Log: Tbickne~s Depth 
----------

Alluvium ----------------- 11 11 
Bandelier Tu:f'f' 

Otowi Member ----------­
GuaJe Member ----------­

Puye CoDglanerate 
Fal:Jglomerate Member ---­
Tbtovi Lentil ----------

Cas!n..; Sc!'&<:!riul .. : 
niameter (inches) Depth (feet) 

16 - OD 0- 57 
12 - ID 0-197 
10 - I» 0-519 
8 - ID 0-778 

6-in. well screen 778-788 

31 
63 

700 
789 

c~.emir.al Anai~.!_!: Constituents in p~rts r.er mil!ion 

!)ate_Jw:L, 6, 1953 , Temp.J.l._ °F, SiO~·:_:__, Fe..JlL _, Ca.J.5_ :· _, 

Mg~L:_, Na + KJ.Q__ . _. HC0
3
83_ _, C0

3
.Q... _::; _, S0

1
.2...g_ ::::-• C1~- ___ , 

: _J_ ·1__. NO 
3

...5_- _-__ • Hardness5.L·-~ . 01 ssol ved sol 1 ::is 

Specific conductance 141 _ micromhos, pH_l..Jl_ __ 

E!=!diQ£he~~cal___!!!}!lY~1~: Date_;t,Q-;L.9=6L __ , Pu <O.!:l__d/m/1. l.' 0.5 

Gross -fl (Gamma)_ §_&._d/m/1 

Peport source of data: Griggs, R. L. 1 1955 and 1964 

ug-';' 
) 

P.emarks: Several abandoned holes nearby. Drilled .f'or geologic and lcydrologic 
in.f'ol'!!Btion. 

53 



~ble 2l.--Test well T-2A 

AOC .ies:r.;:-:~t··'·· -·------------·-··---

Dri: 1 er ___ layne ~.Jles~~r!l:__~~·- ·-- A::.·: .. ess -~~-~ C_it~..!-------· ______ _ 

To:;::o~::-·1~;·_;-· __ ~2_0~ . ..2~ :J?u:.~!>~~ C~9~- ____ ___ A: t 1 tude ~§46 _leet 

Met:-:'-.; .;.!'i: :~:t~bl~-~ool ___ -· :>'d::-tte:-__ ~ .. _lr.c:.e~ Use Observation 

Date drille:i_ ~~~~~--!~.2.-. Chief Aqui fer(s)_ ~1:9J!l~ratEt_Member ______ _ 

!)e~t.h to water~7 •!.....Jeet Oate~c~_g2.z~Q_ __ Transin. ss; ;i! i ty~O ___ __gpd/ 1 

Specl:fic ; <:s~acity_.Q2___J:;:.m/ft After 4.5 lll:.S~U®Jinp; -------------
Log: Thickness Depth 

Alluvium ------------------ ll- ll 
Bandelier Tuff 

Otowi Member -----------­
Guaje Member ------------

Puye Conglomerate 
Fanglomerate Member -----

Cas: nh S '!H!t11ll"': 
niameter (inches) 

l2-ID 
8-- :m 
6- ID 
6 - Screen 

Depth (feet) 

O-l2 
· O-ll8 
llB-128 
128-l33 

c:lemir.al Anali:!!..!: Constituents in parts per millinn 

Remarks 

Date Jan. 6, l953 _, Temp._ii_ °F, Si0
2 

6o · _, Fe 2.6 '-• Ca 7.8 _. _, 

Mg...2_~ , Na + K2.:,g__. _. ·HCO~- __ , C0
3
Q__ ·---· so4~ __ , CliL2._~ _, 

F 0.2 ___ , N0
3 

l.6 _, Hardness 3&1. , Dissoh·ed soli 1s ----

Specific conductance l02 micromhos, pH 7.3 
• 

.!!~diQ_£hemi~aL!rn~.!.fSi_~: Date~!l__!.:k_~. Pu_<O_.L_d/m/1, U (0,;::...:..,.5..__-lpg/l. 

Gross -f (Gamma) 4.8 .d/m/1 

~eport source of data: Griggs, R. L., 19-55 and l964 

Remarks: Drilled to locate perched water at 1.30 ~eet •. -~-:. 

~ .. 



Geologists Log 

TEST HOLE NO. 2 

Puo blo Oc.nyon 

NWt~ Sec. 14, .T. 19 N.,R. 6 E. 

Altitudc;_6~6~6.4 r~ 
Top Concrete Base - Eluv. 661,7.63 

Drilled by Lnyne-Uostcrn Co., Aug. 29-Nov.4, 1949 

Depth 
(feet) 

From To 
.Alluvinl cover 

Soil zone • • • • • • • • • • • • • • • • • • • 0 

Sand fino to T.1Cdillr.l, nnd silt. Grains arc 
angii!ar to sub-CJ."'lgulo.r. rc. tcriols ore quartz, 
sonidinc , c.nd Bo.ndclicr tuff. A fori rounded 
pieces of' pnl.e pinkish..r:hito pumice arc present. 

1.5 

Volley till. • • • • • • • • • • • • • • • • • • 1.5 ll 

Sc.nd nnd grcvol. Sizes rc.ngc from conrsc 
sc.nd to medium grr,vol. Tho send is composed 
of' cnc;ulcr to sub-cngulor ercins of quil.rtz 
c.nd stmidino. Quc.rtzoids arc rc.rc. The 
gravel is composed of· o.ncclo.r fragments or 
rroldcd Bc.ndclicr tuff, rhyoli to, o.nd Chi coma 
volcanic rocks. 

Bandolier tuff 

Tent Rock member (?) • • • • • • • • • • • • • • 11 35 

Pwr.iccous tuff. Angulc.r to sub-t1.ngulor 
frc.amcnts of' pumice rcnginc; up to 3/4 inch 
in dinm::ter embedded in light r;rcy c.shy tuff. 
Too pumice is light grey to pclc pinkish f:.TC.Y, 
sil.ky, c.nd carries phenocrysts of q'Wii'tz azk1 
smrl.dinc (?). From 30 to 35 foot oro found o. 
feu frc.grnonts of light grey, dense rhyoli to. 

Sc.nta Clc.rn pumice member (?) • • • • • • • • • • 35 63 

.Angular fro.gocnts or licht r;rc.y to r:hi to pumice 
rcnging up to l/2 inch across, compose 8~ of the 
zone. Tlrl.s pumice contcins nur.1orous phenocrysts 
of qucrtz (some of YThich arc qucrtzoids). Other 
Llt'..terials present o.re o.ngulor fro.crznonts of rhyo-
lito end similcr fro.gr,10nts of Chi come. volcc.nic 
rocl~s tbc.t rcnge up to l/4 inch ncross. 

1 



·.=___:.;;:::;..__;:__--- ------· -- -

Test Hole IJo. 2 - Continued 

Depth 
(foot) 

From To 
Puye gro.vel zone 

Uppor gravel zone 

Gravel uith some sand • • • • • • • • • • • 63 103 

The gr£~.vc.l_, ranging to about 2 inches in 
diameter, is sub.a11gular to sub-rounded. 
It is composed chiefly of andesite and 
da.ci to dori ved from Chicoma. volcanic rocks. 
Other mntcri~s present arc light gro.y to 
pinkish gray, dense rhyolite ~,d a. little 
pumice uhich ma.y be caving from other levels. 
Tho sand grcins arc o.ngu.lo.r to sub-o.nciulo.r 
o.nd o.rc composed of tho sane matcrio.ls as 
the gravel. Also present, possibly in thin 
streaks, is a. little clny. 

Silty clay \71th some sru1d o.nd gravel ••• • 103 110 

The zone is lo.rgoly pinkish buff, ail ty ·? 
clay uhich conto.ins tiny areas of l7hi to 
po\-rdery ma.tcricl, small flakes o_f_~' 
o.nd piecos of fino gravel. This clny is very 
plastic r1hon r:ct. The gravel is sub-r..ngulr..r 
to sub-rounded and r~~ges up to 1/2 inch 
in diameter. It is cor.•posod chiefly of 
andesite o.nd daci to derived from Chicoma. 
rocks. Light gray, dense rhyoli to is olso 
present in small mnounts. The sand present 
is composed of quartz Md derivatives of 
Chicoma. rooks. It is o.ngulo.r to sub .. a.ngu,.. 
la.r o.nd ro.ngos from medium to very coarse • 

Gravel uith some send • • • • • • • • • • • 110 125 

The gravel,· ranging up to about 2-1/2 inches 
in diomotcr, is sub-n."1gulo.r to sub-row1dod. 
It is composed chiefly of andesite and do.-
cito derived from Chicomn volcanic rocks. 
Light IT,rey, dense rhyoli to and finely coll.-
ula.r, r:hi to pmnico oro pro sent in sma.ll 
amounts. Silty clo.y is nlso pre sent in very 
smoll omounts. 

Perched uator zone encountered bot\-rcen 112 
r.nd 115 foot. VIator rose to 92.70 foot bclot7 
ground surface. This zone apparently yielded 
approximately 4 gallons per minute per foot 
of drc.r1dorm (by bniling) • 

2 



Test Hole Nee 2 - Continued 

~ 
(feet 

From To 
Scndy 1 silty clcJ r:i th gro.vol • • • • • • • 

The cloy in this zone is pinkish buff, 
sandy to silty and c onto.ins some fino 
grr..vol is sub-o.ngulo.r to sub-rounded o.nd 
ro.ngcs up to 1/4 inch in diameter. It is 
composed chiefly of ~desitc r..nd dacite de­
rived from Chicoma vclcmlic rocks. Traces 
of light gro.y, dense r~olitc and nhitc, 
finely cellular pumice arc present. A thin 
zone of sro.vcl and send, rrith grr..vel pre­
dominating, occurs bcti7eon 135 o.nd 141 foot, 
This mo.tcricl. is o.lso composed of Chicomo. 
vclco.nic rocks. 

Gro.vol rri. th c. li ttlc sand; r:i th clo.yoy zones 

Tho sub-o.ngulo.r to sub-rctL.Tldcd grc.vol is 
csscntio.lly o.ll derived from Chicomo. vol­
cru'lic rocks. Thoro oro only tro.cos of 
light grey to· pinkis}l..c;ray, dense rhyo-
lito o.nd grey 1 glo.s sy r hyoli to. Gravel 
sizes rnngo up to 1/2 inch in diomotcr. 
The send is composed of angular to sU:b­
c.ngulo.r gro.ins of qw.rtz and Chicoma rocks. 
It ro.nges from medium to coc.rso. The zone 
is noticco.bly clo.yoy bctricon the follor1ing 
depths: 155 to 165, 175 to 1801 ro1d 195 
to 200 foot:, o.nd tho entire zone is c.ppo.r­
ontly clayey. A zone of lnrgo 1 sub-rounded 
pebbles is present botrroon 215 end 220 foot, 

Encountered perched r:o.tcr zone botrroen 1\ 
165 o.nd 170 foot. Wc.tcr rose to 108.10 ~ 
foot bol011 ground surface • · 

So.nd nith a little gro.vcl 

Tho so.nd rc.ngos from fine to medium rrith tho 
gro.ins prodomino.tcly o.ngulcr but rcnging to 
sub-angular. It is composed of quartz, Chi­
como. mo.tcriols, and some grey 1 glassy r~-
oli to. Tho gravel is composed of sub-angular 1 

to sub..roundod pieces of Chicomo. roclcs tho.t 
ro.ngc to 1/2 inch in dio.rnotcr. 

125 . 146 

146 335 

3.35 340 



Test Holo 11o. 2 - Continued 
Depth 
(feet) 

From To 

Gravel rdth same sand; cloyoy zones ••••• , 340 380 

Serna as 146 to 335 root. Possiblr a 
slight inarcnso in amount or grny, 
glassy rhyolite. 

Pumice zone 

Grnvel rli th some snnd • • • • • • • • • • • • • 380 700 

Host of the gravel is loss tho...11 1/2 inch in 
dirunotcr end rnnges from angulc.r to sub­
angular. The grnvcl nggrogntc is composed 
chiefly or pumice nnd Chicomn volcanic rocks 
';:i th the rc.tio of pumice to Chieomo. ~torials 
varying through tbc zone. In gcnorcl. 1 the 
pumice is more abundant than tho Chiconn rocks; 
houover, Chicoma rocks a quill or exceed the 
pw:rl.cc at the follor.d.ne depths: 380 to 390, · 
475 to 500, 540 to 555, 585 to 598, 630 to 658, 
rnd 690 to 700 feet •. Tho pumice in this zono 
rnnges from r:hito through light gray to pc.lo 
pinkish-but£. It varies from a. very finely 
cellular pumice to n dense, pumiceous glass. 
Phenocrysts or ..biotite) quartz, nnd r;lo.ssy fold­
spar {at lco.st somo of r:hich is plo.gioclaSo}.___. 
arc present but ra.ro. Also present in· small 
amounts arc grey 1 dense rhyhli to; · gro.y, glo.ssy 
rhyoli to; and tro.co s or pc~c grey, pcrli tic 
glass. Tho angular to sub-angular sand grains 
rc.ngo from fine to coc.rsc nnd consist of 
qunrtz r.nd pumice. 

Lot10r ~Ta.vcl zone {Lcmdermilk typo gro.vel) 7 r; -/; · 

Sr..nd rri th gravel • • • • • • • • • • • . . . . . 
Tho sand, pinkish grey to greyish pink, ranges 
from fino to coarse and the grains nrc sub­
nngulo.r to sub-rounded.· The natcricl.s compos­
ing tho sand· arc quartz, colorless to pink­
ish foldspo.r, nnd chnlccdonic silica, Tho 
grc.vel ranges up to 2-l/2 inches in ditu:1otor 
o...11d consists of sub-row1dod to rounded pieces 
or quartz, quartzite, g~''J:ttl!Q_~: feld­
spar, r.nd volco.nic rocks. Tho volco...'l1ic rocks 
o.ro rhyolitic to basaltic. Soma clcy is pres­
ent through tho zone r.nd is most abm1do.nt 

4 
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Test Hole No. 2 - Continued 

botuocn 700 c.nd 712 feet. Chicomo. volcc.nic 
fragments ere very rare. 01-ound uctcr uas 

(pth 
) 

From To 

encountered bct:;con 765 o.nd 770 feet 
1 

r.nd ---c:-> ~· 
the uo.tcr rose to 758.90 feet bolou ground 
surface. When the hole no.s bt'.ilcd at the 
rc.tc of 12 gD.llons por minute o.1.1y drox:dor:n . 
that resulted could not be measured, c.ccord .. \ 
ing to the driller. 

Cc.sing record: 

16" ID casing set at 57 feet. 
12" ID casing first sot o.t l4l feet but follouod do~·.n hole 

end fino.lly set at 197 feet. 
10" ID casing sot o.t 519 feet. 

sn set o.t 778 fact. 
101 of 6" screen set at 7S9 foot. 
Hole blcu cl.r at 270, 280, end 435 foot. 

5 



TW-3 
(,_r'1S -t~,ia·"""' 

Elevation - 6625ft, Total Depth - 815ft (5818 ft elev.) 
(water @ 790ft; 5835 elev. when drilled (1950); 
water rose to 743ft; 5882 elev.) 

Alluvium 

Otowi Member/Guaje? 
Bandelier Tuff 

[;. V'1'"'i ,.: ( - f'., J -·, ~ .~ 

Puye Fm 
Fanglomerate Member? 

Basalt rx 

Puye Fm 
Fanglomerate Member? 
(pumice rich between 
530-620 ft; 6095-6005) 

Totavi Lentil Fm 

source: Geologist's Log 

Depth 

0-37 

37-175 
I L;c- i lf 

175-266 

266-388 

388-620 
755 

620-815 

Thickness 

37 

138 

91 

122 

232 

195 

Top 
Elevation 

6450 

6359 

6237 

6005 



~ble 18.--Test well T-3 

USCS Location s.-,. _ ~9..6-l.~}44. _. __ USGS Designation _ __;j,T.....--~:!i-----

AEC Coord1r:atc;s AEC '>es i gnat i or. 

· Ac:!!·ess -~e.s_Q_i'_tL_~-·------------

Altitude · 6,625 feet 

Yet~oc ,::ri! le1_.Cab.le_ :tooL_____ i>i ... ::- t::ter__j_Q_ __ ir:ches Use Observation 

D ' ' 1 ' I ' 8t, C: f t r1!. .. e·..: .• ept:< __ !.I..L--cr:! CompletEd ::!e;:>th 815 __ ,leet 

Date dri lled_llcYember ~49---- Chief Aquifer( s) ___ -.Tc:t.clr.i. Tent1 1 

Depth to water_l!l8...9, __ !eet :>ate.tan._J:1.._19,51 .. TransmiSs;·;ility_;,_7.Boo.._._gp.::f/! 

After 720 brs. ~1 ng 

Log: Thicknec:::; 
Bandelier Tu1":t 

Otowi Member -------------
GuaJe Member -------------Puye Conglomerate 
Fanglomerate Member-------

Basalt Uhit 2 --------------
Puye Conglomerate 

Fanglomerate Member ------
~avi Lentil ------------

Casl:"'~ Sc:,"!dllle: 
~iameter (inches) 

16- OD 
10- ID 

140 
35 

91 
12 

41.5 
62 

Depth 

140 
175 L'11f 

266 t ljfO / 

338 6 ].r-~ ' 

v 753 ~~7 

815 SF7~ 

6- m 

Depth (feet) 
o- 33 
o-811 

8o4-815 Screen from 8o5-815 feet 

Date .Tan. 7 1 1 953 , Ten:p. _7Jl_" ~, S iO 
2 

76 , F' e • 01 • Ca ...,.1.,..9c-,..__-

Mg 6.2 ; , Sa "'"K..l!f, ;,.:..;~.-· HC03..ll2._..:_:_~~· C0
3

.Q_ ____ , 50_ 1 ...3~----' _. Cl_ti ___ , 

F~-· _. so
3 

...... _2 __ _ , HaranessJ.3...-.:L ~-. :>i ssol..-eJ sul Lls --------.-----' 
Specific ccr;:!uctance_..JS_4__ mi C'romr:os, pH_~----

I:a~i_g_~her::t_i ~al .. ~~~ l,Ls 1 s: Date __ Ms.rc}l._]J..~.1.2§2_. Pu~.!-- _d 1
':"' ·.:.t:.,0.5___pg;:. 

Gross _p' (Garn:naJ~l:·.9 ___ 1/m/l 

Peport S'1u!"ce of data: Griggs, R. L., 1955 and 1964 

? ema rks: Drilled for geologic and hydrologic infol"%%Btion • 

. ) 51 



---- -- ____ ..:__:_c_ __ -='--...:~-'-------- -- -

Geologist's Log 

TEST HOLE NO. 3 

Los Alr.nos ~-myon 

SEtSVit Soc.l3 1 T. 191-!., R. 6 E. 
Altitude: 6,625 foot 

Top Concreto Buso - Elov. 6625.31 

rpth 
t) 

From To 

Alluvicl cover 

Soil zone • • • • • • • • • • • • • • • • • 

s~, fine to medium and silt 

Grains arc angular to sub..angruur. r..iatoriols 
arc quartz, srurl.dinc, r.nd Bc....,delier tuff. A · 
feu smnll fragments of sub-rounded to rounded, 
pole pinkish-t:hitc purdcc arc present. 

Volley fill • • • • • • • • • • • • • • • • • • 

So.nd o.nd gravel 

SD.nd end grc.vel composed of equcl OlUOU.l"lts 
of medium to coc.rso snnd and medium grc.vcl. 
The sand is composed of o.ngulc.r to suh­
o.ngulnr fragments of quc.rtz r..nd scnidine. 
Grc.vcl consists of o.neular to sub-angular 
fro.gmcnts of 17clded Br.ndelier tuff, light 
gro.y, dense rhyoli to, o.nd Chi como. volcanic 
rocks. A little silt is present through 
the zone. 

0 1.5 

Bo.ndelier tuff {?) 

Tent Rock member ( ?) • • • • .. • • • • 37± 175 __ / t 1( f ~) , ____ 
• • • • • • 

Pumiceous tui"i' 1-:i th fragments of volccnic rock 

Poorly consolidc.tcd, pinkish bu!'f c.nd gro.y 
tuffnco ous mr.tcriol composed of quartz, 
sc.nidinc, pumice, n..'ld C'.sh. The rnc.tcricls 
pre sent arc chiofiy o.ngulnr f'ro.gmonts. The 3 J- 11.1 0 
pumice varia s from i"lhi to to pC'~e pinkish buff 1 

c.nd consists of fro.gmcnts ro....'1ging up to 1/4 - 'u11..) < 
inch across. It vo.ries from cellular, silky 
pumice to n pumiceous glo.ss c..nd cc.rrics phono- · 
crysts of quartz (some of rrhich oro qu.."..rtzoids), 

1 
1 

]U 



---~ ---- -~ -~------

Test Hole No. 3 - Continued 

ond.sonidino (?). The frcgpDnts of volccnic 
rock arc chiefly andesite and dacite derived 
from Chicoma rocks, but smell fro.g;monts of 
rhyoli to cleo oro present. This zone con­
tains some fragments shouing rrorn surfaces 
o.nd it is possible thct tho material '7as o.t 
lonst in pnrt deposited in uator.-

Gravel zono 

Gravel ~.nd some s~nd; rli th subordinate runounts 
or cley • e e e e e • e • e e e e I e e e I 

Too sub-.o.ngulo.r to suh-roundcd grc.vol is 
essentially all derived from Chicomn val~ 
conic rocks o.nd ro.ngos in size up to 1 inch 
in diameter. There nrc only tr~.ces of pumi• 
coous glass; grey, dense rhyolite; OJ."'ld grey, 
glassy rhyoli to. Tho sa11d, ronging from fino 
to coarse, is o.ngulc.r to sub-o.ngulo.r and is 
composed of the some mntcrials as tho grnvol. 
The zone is noticeably cla.ycy boti7Cah tho 
follor:ing depths: 190 to 197, 210 to 215, 
o.nd 225 to 239 fact. ·The cley is brick rod, 
very plastic uhon not, o.nd c.ppo.rcntly occurs 
in thin beds. 

White Rock Co.nyon basalt 

Bo.so.l t (upper fl. art) . . . . . . . . . . . . . ' . 
Very dark grey to blo.cl~, fino-grained 
baso.l t containing o. fa17 tiny phenocrysts 
of olivine (?). The upper 6 foot of tho 
fl.o1·r is vosicular 1 the oontro.l port is 
non-vesicular and tho lor:or 25 foot is 
highly vosiculc.r end slightly reddened 
by oxidation. 

Intcrflor; zone • • • • • • • • • • • • • • • • 
This zone consists of rmguJ.o.r· fragments of 
vesicular and oxidized bo.so.l t, sub-rounded 
pebbles of C'ndositc 1 and some clo.y. 

2 

Depth 
(feet) 

From f To 

175 266 

[; I 

266 327 

j 

327 332 



Test Hole No • .3 - Continued 

Ibpth 
(foot) 

From To 

Andcsitic (?) bnsclt (lorror nou) ••••• 

Ucdium grny to medium dc.rk grr..y 1 fine 
grcincd tUldc si tic ( ? ) bo.so.l t r:hich ap­
pccrs to contain a high proportion of 
feldspar. This bc.so~t is slightly 
cocrser grcincd tho.n the upper flou. 

.3.32 { (, .388 6) J 7 

Puye gravel 

Tho upper 11 foot of the flou· is vesicu­
lc.r and reddened by oxidc.tion, the ccn­
trcl. pc.rt is non-vesiculc.r, end the lo~7er 
4 feet is vosiculc.r and slightly reddened 
by oxidation. 

-' 

Upper Gravel zone 
;'!v 

Gravel c.nd sand; Y.ri th some cloy • • • • • .388 5.30 

Tho angular to sul::--o.ngular grc.vol ranges 
up to 1 inch in diameter and is conposod 
chiefly of andesite Q~d do.cito derived 
from Chicoma volcc.nic rocks• Other mo.tor-
ioJ.s present arc light grey, dense rhyo-
li to; grey elassy rhyoli to; o.nd a trace of 
pumiceous glo.ss ( ?) • Tho sand, mcditm1 to 
coarse 1 is composed of o.nGU].t'.r to sub-m1gu-
lc.r fragments of quartz, r.nd tho samo 
mo.tcrio.ls o.s compose the gravel. The gravel 
and send immodio.toly underlying tho ~~dosi-
tic (?) bc.scl.t nou is brick rod. Tho on ... 
tire zone is slightly clayey. 

Pumice zone 

Gravel uith some Sfuid • • • • • • • • • • • 5.30 620 
The gravel rc.ngc s from angular to sub-
angular o.nd most frc.gncnts c.rc less tho.n 
1 inch in diomctor. The ma.tcricls com-
posing the gravel arc chiefly pl.Dllicc end 
frc.gmcnts of Chicoma volcanic rocks r:i th 
tho ro.tio of pumice to Chicomo. fragments 
vc.rying through too zone. In general, 
the pl.Dllico is more nbundo.nt th..".ll Chicoma 
fragments, but from ~2-5--~ 555 foot the 
Chicomo. fro.gn!onts oquo.l or oxoeed the purn .. 
icc. Tho pumice in this zone rc.ngo s from -- t­
t7hi to through light grey to pr.lc pinkish 
burt • It vo.rios from o. very finely cellular 

.3 



Test Hole No • .3 .. Continued 

pumice to·o. pumiceous glass. Phenocrysts 
of quartz, and glassy feldspar (at least 
some of uhich is plngioclo.sc) o.ro ro.rc. 
Also present in smc~l o.moWlts o.rc gray 
dense rhyoli to; grey r,lo.ssy rhyoli to; end 
traces of pnlc gro.y pcrlitic glass. The 
sand groins ere nngulo.r to sub..c.ngulc.r 1 
rr.ngc from fine to cocrsc nnd consist of 
quo.rtz 1 pmnicc, r-.nd Chicomn mo.tcrir~s. 
The zone is very clayey bcti7ccn 595 r-.nd 
612 feet. 

Lauer grc.vcl zone (Lor:dq•milk typo c;revol) 

Depth 
(fact) 

From To 

/'if 

Sand end grc.vcl; clr.y, pink •••••••• 

The sand is pinldsh grr.y to grayish pink 
nnd ranges from fine to cor.rso end the 
grcins nrc su~nngulr-.r to sub-roWldod. 
Tho mntcri['~S composing tho sand o.rc 
chicfiy qunrtz, c.nd colorless to pink­
ish foldspc.r. Some pink chnlcodonic 
silica nnd volccnic rock frr.[;;monts nrc 
nlso present. The grnvcl rcngcs up to 

620 815(bot.. 
tom) 

;f / {) 

7 ~J- /JJt~~ :_ 

.3 inches in dicmctcr c.nd consists chiefly 
of sub-rounded to·roundcd pieces of · 
quo.rtz1 quartzite 1 grcni to pogmo.titc 1 
feldspar 1 nnd volcr.nic rocks. The vol­
canic rocks nrc rhyolitic to bnst:'.ltic 
uith dc.rl-;: colors predominating. Chicomn 
rocks nrc rc.rc. Some clny is present 
through the zone. At the top of the zone 
a fer: fragments of finely cellular, dense 
pumice nrc present. This matcrinl mcy be 
cc.ving. 

------

·-

I Encountered ground rmtcr c.t 790 foot 
nnd the uatcr rose to 74.3.30 fcc.. t bcloYl 'f{7 / 

Casing record: 

the groWld surfc.cc. The hole r:as bailed nt 
the rate of 22 gnllons per minute for 25 
r.J.nutcs uith o.n apparent drmrdoun of 7 feet. 
Ten minutes uerc required for recover, 
according to the driller. 

16-inch OD surftt.cc cnslng r;c.s set c.t .32 foot 10 inches. 
10-inch ID cnsing -;:c.s rWl to 811 foot. 
10 foot of 6..inch Lnync screen r:i th 10 foot of 6-inch ID 

casing en top end rms set nt 815 feet. Screen c.sscmbly 
9A."'tcnds up into lO..inch ID casing to 795 foot ooler; LSD. 
\Lauer cna of screen set at 815 foot) 

Total depth of hole 815 feet. 
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General i~restications 

Test holes were lrilld. to detc!"!:li.ne the thicknes::. of' gec-loeic 

units and of' l:atr:!'-bL:arinc orrJations. Sooe of' the holes are now 

used as obscrvati.:m. •:ells to monitor th€· cheuica.l and ra.dioche::_Lcal 

quality of' \la.ter in :-er · hc·l water zone:J and in the tnin aq,uii'er. 

·Geologic, hydrologic anc ~onstruction data of' these test holes and 

observation l7ells ar-:: pres_nted in tao:c 17 to table 38. Locations 

are shown on Figure 2. lnl.!lu 1 ed in the ta·cles are recc:':"'1s of' t'Wo 

\Tells drilled for stock llater and now u.:;ed also r..s observation "t:ells. 



Table 17.--Test well T-4 

USGS Location. 'll.'J, ..l9...6a9 ... JW.3----- USGS I>esignatior. ~ ..... ·-Uja..._ ________ _ 

AEC Coord i ::at ~s AJ:X: !Jes i gnat i Cl!': -----------

Dri ller~-liestern Inc •. _____ Address Kensas City, )I). · 

To~ography_jtWm ot Pueblo CeD¥QD Altitude 7,2a~ feet 

Met~o1 dri lled~~~~~~l~---- Diameter__6_ _ir.cties Cse Qbservation, __ _ 

Dri !.led o!P.pt:-. __ 1~205 feet Completed de;>th J ,205 __fP.et 

t 
0 
n_ Date d r i 11 ed March 1950 Ch 1 e f Aquifer( s) --~chi coma .Fo .. rma~t....,i.,oy,n~------

Depth to water l,l.66,(leet Date Jan. 5, 1951 _ Transm1 u; bi 1 i ty .J ,000 

Specific capacity~Ou·~6~---_g~pm/ft After 

Log: 1'hickness 
Bandelier Tu:f'f' 

Tshirege Member -----------
otowi Member -------------­
Guaje Member --------------

Puye Conglomerate 
Fanglomerate Member ------­

Tschicoma Jbr.mation ---------

Casing Sc!H!du l ~: 

-28o 
-88 
- ?7 

--2110 
. 570 

Drameter (inches) 

16- OD 
12-m 
10-m 

Depth (feet) 

0- 109 

6- m 
4 - screen 

0- 288 
0- 734 
0-1,195 

1,195-1,205 

720 bra. 

Depth 

2ao-t'fc ~ 
368C p 7-r-. 

.395 / t -lcP 

635 ({c;' 

1,205 6 0 -7· 0 

Pemarks 

c~.emir.al Analysis: Const1tuents in purts ;."'r mfl:inn 

·. 

J. ,i ,) 

!>ate July 17, 1952 , Temp .-1.Q2_ °F, SiO~ _, Fe .. 02.... . , Ca..ll. _, 

Mg 7.1 .. Na + K~.!L_ .- .• HC0
3

Jfi.__ __, C0
3

...Q... · _, SO.f.a.B.- -_: _ , Cl..2...2.. 

~pd/f 

-· 
F • ..l._: :. _. NO;r2-'. _, Hardneaa..56_ _, Dissoh·e::t soli :is ----------

Specific conductance 149 _ mi cr.omhoa, pH--1.:.2.. ___ _ 

,E~diQghemi~aL~n~_ly~}.,~: Date.J.'E!R• __ l....a.l-.965 ____ . Pu ..::..o.4 d/m/1, U 1.9 

Gross -fi' (Gamma>_~l.O . :1/m/l 

P~port sou~ce of data: Griggs, R. L., 1955 and 1964 
Remarks: Drilled for geologic and hydrologic information 

50 
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TW-4 

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 7 

Cerro Toledo Rhyolite? 330-340 10 6913 

Otowi Member, ? 

Bandelier Tuff 340-368 28 6903 £ ?6'-~· ' 

Guaje Member, 
Bandelier Tuff 368-395 27 6875 tJ'?~l 

v 6 rt, 'If. ( Tschicoma Fm 395-1184 789 6848 
P'flc ,;-~""" - t1~·j ... ~ .. 

Puye Fm 
Fanglomerate Member? 1184-1195 11 6059 6 t 0 y 6 

T Ju! 1 r ,Prl A - /'-;;. ·/ , '· v 

Tschicoma Fm 1195-1205 10 6048 

6 r f {, . I,:) 



Geologist•s Log 

TEST HOLE HO. 4 

Canyon Road 

SEiSEt Sec. 91 T. 19 N., Re 6 E. 
Altitude: 7,243 foot 

Top Concrete Base - Elev. 7244.56 
Drilled by Layne-Western Co., f pth ) 

From To 
Bandelier tuff 

Pinkish orange and gray tuff ••••••••••• • 

Poorly consolidated tuff containli1g phenocrysts 
of quartz, sanidinc, and hornblende {?). This 
tuff contains some gray and brmm1 very cellular 
pumice. Other materials present in trnces are 
~ rqyolite containing phenocrysts of quartz, 
biotite, and ~ornblendel and minute fragments of 
dark gray, fine-grained rock which is possibly 
derived from the Chicoma. 

Slightly pumiceouo tuff ••••• , • •••••• • 

Slightly pumiceous, buff· colored tuff con­
taining numerous fragments of Chicoma rocks 
and some fragments of light gray rhyolite. 
The light gray to palo pinkish white pumice 
is finely cellular, and contains phenocrysts 
of quartz, sanidine1 and biotite (?). 

Pumiceous turf •••••••••• • • • • • • • • 
Pinkish buff pumiceous tuff containing some 
angular fragments of Chicoma rocks and rhyo­
lite ranging up to 1/2 inch across. Between 

t, 7 /'/...rC -330 and 340 feet 1 Chicoma fragments arc 
· abundant. Tho light gray to pale pinkish 

pumice is finely cellular and contains pheno­
crysts of quartz, sanidine 1 and biotite. The 
fragments of pumice r2ngo up to 1/4 inch 
across. Otl1er materials present in traces 
are obsidian, pcrlitic glass, and pumiceous 
glass. 

1 

0 258 

·c_ .f' 0 -----

258 285 

285 368 



Test Hole No. 4 - Continued 

Depth 
(feet) 

From To 

Pumice Zone • • • • • • • • • • • • • • • • • • 

The zone is canposcd of light grey to olmost 
tlhi to, finely cellular, silky pumice nhich 
contains numerous phenocrysts of qur.rtz and 
sanidino. 

Chicoma volcanic formation 

Dacite flous and flon breccia . . . . . . . . . 
Dull lavcndcr-grt.y dc.ci to porphyry contnin­
ing phenocrysts of plagioclr.sc, quartz, bio­
ti to, n..11d horn?~_cndc. The plc.gioclo.sc occurs 
both as dull, porcclcincous end glassy pheno­
crysts. Some of these p~cnocrysts nrc 1/2 
inch long. The quD.rtz occurs as sLioll sub.­
roundcd phenocrysts YJhich rcngc to clmost 
1/4 inch long. The biotite and hornblende 
phenocrysts nrc oxidized to n bror:nish 
bronze color. The ground mass of this rock 
is cxtromcly fino grnincd. Individual fions 
cnnnot be dif'forentintad. 

Dnci to flons o.nd flon brcccio. .. • • • • • • • • 

Reddish brorm do.ci to porphyry contnining 
phenocrysts of plo.gioclo.sc, qunrtz, bio-
ti to, o.nd hornblende \7hich compose about 25 
percent of the totnl mass. Eost of the 
plagioclase phenocrysts nrc glo.ssy but sonc 
hnvc o. dull, porcolo.incous luster. The 
phenocrysts ro.ngo up to 1/2 inch o...11d c1..ro more 
numerous then in tho preceding series of fious. 
The qlk~tz occurs as smnll, sub.-rolli~dcd pheno­
crysts uhich range to oJ.most 1/4 inch across. 
The horn-blende and biotite nrc somcnhat oxi­
dized o.nd have n brounish tint. Tho ground 
mass of this rock has n slight grcnulnr 
appcnrt:'.ncc. Indi viducl fio·,-;s C[L"l:~ot be 
differentiated. 

2 

368 395 

395 805 

805 1184 

I 
! 
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Test Hole No. 4 - Continued 

Dnci tic so.nd nnd grnvol or tuff brace ill ••••• 

Tho zone is ccmposcd of c.ngulcr frr.gmcnts 
of reddish broun daci to rr.nging in size 

D:>pth 
(feet) 

From To 

1184 1195± 

from very fino so.nd to fine grt'.vcl. This 1 
zone is unconsolidated c.nd the uo.tcr pres- ·­
ont cnusod the mt'.tcricl to hcnvo 5 to 10 -
feet up into tho hole. 

Ground untcr uo.s oncotmtcred c.t 1184 feet 
nnd tho untor rose to 1170.8 feet bclou 
ground surfc.cc. The hole r:ns boiled nt the 
rnto of 8 gnl1ons pc.r minute for 35 mL'1ntc s. 
A drm;dorm of 2 feet rosn1tcd r.nd 5 minutes 
r:cro required for recovery, nccordine to tho 
driller. 

Daoito flous and flou brcccin • • • • • • • • • • 

Snmo as 805 to 1184 foot. 

CnsinS record; 

1195± 1205(bot­
tom) 

16-inch OD surface cr.sing sot nt 109 foot. 
12-inch ID casing uith n 13 7/8-inch drive shoe on bottom 

end uns run to 288 foot. 
10-inch ID casing ..-:i th o. 11 1/2-inch dri vc shoe on bottom 

end una run to 1,195 foot. 
6-inch ID casing uns run to 1;195 feet. 

10 foot of 4-inch Lc.yno screen, tdth 11 foot 
cnsing on top end, uns sot nt 1,205 foot. 
assembly extends up into 6-inch ID casing 
foot bolou LSD. (Lorror end of screen sot 

Total depth of hole 1 1205 foot. 

of 4-inch ID 
Screen 

to 1;184 
nt 1,205 feet). 



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. N '' ( 

(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 Chi coma frag. 
from 50-120 ft) 

Otowi Member, 
Bandelier Tuff 120-160? 30 6472 b ~-J.;;_ 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(Biack & Veatch). Reviewed Griggs, 1964, U.S.G.S source- did not • 
find reference to this well other than a location marker on geologic map. 



!Dlbl:e 32.-!J.'ut wall T-5 

USGS Location No. 19.7-.31.433 USGS Designation 2'-5 (Test well 5) 

AEC Coordinates --------------------- AEC Designation ---------------------------

Driller .Jenkins Drilling Co. 
Address ------------------------------------

Topog~aphy floor of Pajarito Canyon 
Method drilled Cable tool Diameter 24 

Altitude ._6~~5~9~2----~feet 

1 nches Use ~a~ eel -----------------
Completed depth 263 feet Drilled depth 

Date drilled 

263 feet 

March 1950 Chief Aquifer(s)~N~one~~------~------------------

Depth to water dry feet Oat•--------~--· Transmissibility~·-----

Specific capacity gpm/ft After ______________________________________ ___ 

Log: Thickness Depth 

Alluvium ------------------ 23- 23 
Bandelier lUff -----------­

Tahirege ~er -------­
Otowi Member ---------
Guaje Mewber -----------

Basaltic rock 

Unit 2 -----------------

• 

Casing Schedule: 

17- 40 
J.!()..l&O 
.ll.;.l71 

'92-263 

Diameter (inches) Depth (feet) 

~~ 24 OD 
"'---·--·-·":" 

Che11ieal anaiysis: Constituents in parts 

Date , Temp. __ °F, Si02 

per 

Mg , Na +X • HC03 • co3 

Reaarka 

8pen hole below 22 feet --

million 

, Fe , Ca 

• so4 • Cl 

F •. N03 Hardness Dissolved solids 

Specific conductance •tcroaahos, pH 

R~di~~~mical analY!!!:· Date _______________ , Pu. ________ d/m/1, u ______ ~pg/1, 
Gross -fl (Gallllla) ______ d/lll/1 

Report source of dataa Griggs, R.. L. • 1955 and 1964 
. Remarks: :Dr1l.l.ad ~r ~~c aa:t. ·~a ~-tion~ -· :. 

~. 



!fable 33.-:Bnelanan l(o. 1 

USGS Location No. 19.7.36.314 USGS Designation Juc!rm•n Bo. 1 

AEC Coordinates ------~------------- AEC Designation 

Driller Address 

Topography P'l.ood plaiD oit~QnWda, Al:lcba Altitude __ &SA.5~5~0~--~feet 
Method drilled _______________ ,.... __ _ Diameter ___ ~tnches Use S+Dcl( 

Drilled depth ............... --feet Completed depth feet 

Date drilled Chief Aquifer(s) ·Tesuque Formation 

Depth to water Flowing feet Date.__ ..... ------------- Transmissibility-· ............... ---BPd/f 

Specific capacity ____ ,.... ..... ~CuPM/ft After ..... -----------------------------------------
Log: feet feet 

Jlat a~le 

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

. 1/ 
Chemical analysfs:-Constituents in parts per million 

Date Oct. 1964 , Temp.__6l_ °F, Si0
2
.,. ____ , Fe ____ , Ca 4 

11.g o.s , Na +It_~. Hco
3 

63 , co
3 

14 , so
4 
____ , Cl_...,4~-

r__E_~. N0
3 

1.2 , Hardness 12 Diasolved solids _..,::2:.;4;t.~7~p~pm=------­

Spec1 fi c conductance 120" · mi cz:omhos, pH 8.9 

R~di2!:h~mi~~Lanal_tm: Date Nov. 2. 1964 , Pu < 0.4 d/m/1, U 2.0 

Grose -f? (Ga~~~~~a)_J.S.O d/ll/1 

Report source of data: Spiegel, ~,, and others •. 1963 

Relllllrks: Soundad depth was 43 feet. tn Oc~obec,. 1964. Wellr flows 4 gpm. 
1/ Analyse• by the Loa Alamos Scientific Laboratory 
- Well used as part 6~ USL -and .ABC JDOD1tor1J:Jg net. 

pg/1, 
j 



Log of To st Hole Pc.j ori to llo. 1 t> ~ (T- S) 
Po.jo.ri to Co.nyon, Los Alamos County 1 Hot: ~.bxico 

Elovntion: 6,592 feet 

Quaternary illuviun: 

Soil zone 

S~1d 1 fine to medium, end silt. Tho Sfu1d consists 
of quartz, sanidinc~ nnd debris derived from the 
Bnndclier tuff. The silt is chiony tuffaceous 

Dcoth 
(feet) 

From To 

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

Valley fill 
Sc.nd end gravel ni th some silt. The snnd is 
medium to coc.rsc nnd composed mn.inly of o.nr;ulor 
grains of quartz and srurldinc (qu..'ll"tz crystrls 
arc rare) • The · grcvel1 ui th pieces rc.ncing to 
1/2 inch across, is composed of angular to sub­
anGUlar fragments of Chicoma volcanic rocks; 
mldod Bruldolior tuff; and grc.y, dense rhyoli to. 
Same silt, composed chiefly of debris from the 
Bandolier tuff, is present throughout the zone.. 1 0 5 23 

Bc.ndolicr tuff (Pleistocene): 

Tuff, pinkish oro.ngc to buff 1 to light gray. The 
material appc.rcntly ranges from slightly rrcldcd 
to ashy(?) tuff nnd contains crystals and crystal. 
fragments of quartz end so.nidi no, c11d traces of 
obsidian. Also pre sent from 50 to 120 feet oro 
some o.ngulc.r fragments of Chicomc volcanic rocks 
end gray, dense rhyolite. Some of these frag-
nents mcy have caved from the vo.llc~r fill ••••• •• •• 23 120± 

Tuff, buff to lic;ht rrrny, nnd e ssentidly as from 
23 to 120± feet but containing some uhi to to pclc 
pinkish buff pumice nnd probably largely ashy. • • • . 120± 160 

6 



Log of Test Hole P~jc~ito Eo, 1 (oo::.ti:mod) 
' c 

( (i 

Pumice zone. ~?hite to very light gray, silky, lump 
pumice containing phenocrysts of qu:~rtz and sani­
dine. Also present are some minute fra~ents of 
dark gray, fine-grained 1 volcanic rock; and some 
ashy, tuffaceous material. This zone probably 

De nth 
(feet) 

From To 

represents the Santa Clara pumice •• • • • •• , •••• 4 160 171 

ifuite ~ock Canyon basalt (Pleistocene): 

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

Note: No water was encountered anc~ t:1e hole :1as 
abc.ndoned. 1\vonty-ti'l'O feet of 24-inch con­
ductor pipe was left in tLc hole. 

7 

. . . ., 171 263 T .r; . 
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T-6 

Differ w/ 
1 FIMAD USGS 

: 

G.L. Elevation - 6698 ft ,/ not in 6705 
~/ 

TD - 300ft.; 6398 Efev. 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-? 

Tsankawi Pumice Bed? 
Cerro Toledo Rhyolite? 

Otowi Member, * 6~1..? 1/.)C-
Bandelier Tuff 25?-275 250 6673? vs&.J 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. 

!.::; --; c '"___) 



. Table 23.--Test -well T-6 

USCi~ ~':lcatfon ~a. _ _l9.._6.._36_ • .J.!f:l_ ___ USGS !lesignation __ _,T~--'6~-

AOC Des!gnat;o.r. 

Dri: 1 er ___ J:e.okins_l2r.tllJng {!_o!> __ _ Address 

Topography__FJ,oor.o~ fa.larito Canyon Alt 1tude 6,705 feet 

Metr.od .~ri ~ ~e·j Cabl.e tool. Dia:nete:-_______ inches Use__,Un_J .. JS,...ed,,__ ____ _ 

Drilled -;P.pt:-~-- 300 _fe<Jt C':)fllpl eted depth _j99____1eet 

Date drilled~ch 1950 Chief Aqutfer(s)_-_}lon~--

Depth to water_~ __ feet Date 

Specific: ::apacf ty ---~g~pm/ft After ___ __ 

Log: Thickn~:ls 

Alluvium ----------------- 25 
Bandelier 'l'u1'f 

TShirege Member --------
otowi Member -----------
Guaje Member ----------­

Puye Congl.omerate 
Fanglomerate Member ----

Cas!ng Scnedul,.: 

60-
l.Bo-
20-

15-

Diameter (inches) Depth (feet) 

Depth 
25 

85 
<,"' 

265 
285 

300 

Transmissibility~·-----

Femarks 

Open bol.e -........__ _____ .......... 

Chemieal ~~~: Constituents in parts per million 

Date· ---• Temp. __ °F, Si0
2
_. ____ , Fe ____ , Ca ____ _ 

........... 

Mg ____ , Na + K ____ , HC0
3

_. ___ . • _co
3 
__ . _. _. so

4 
___ , c1 ____ , 

y.· NO ------• Hardness ---· 3 -------· Dissolved soli1s 

Specific conductance __ _ m t cromhos ~- pH ·----
E~diQ£he!!).!ca.l._2!!2.lY!!J.~: Date ___ ---- , Pu ____ _ d/m/1, U ----lpgil, 

Gross .jl (Gamma) d/m/1 

Peport source of data: Grig[;s, R. L. ,.--1955 and· 1964 

Remarks: Dr1Iled- :r-or g.erilog:t.e and ·bydro~lC-,inf'ormtion. ~--· 



Log of test hole Pz.jarito No. 2 (/-t) 
Pajarito Canyon, Los Alc.mos County, No;-.. Uexico 

Elevation: 6,6GG feet 

Quaternary alluvium 

Soil zone 

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

Valley fill 

Sand and grnvel, with some silt. The medium 
to coarse sand is com~oscd chiefly of angular 
to sub-angular grw.ins of qu::.rtz and sanidinc 
(some quartz crystuls arc present). The 
gravel, with pieces rQncing to 1 inc~ across, 

• • 

is angular to rounded end co@poscd of frag­
ments of Chicoma volc~ic rocks, welded 
Bandelier tuff, c.nc pinkish gray to gray 
rhyolite (Chicoma materiels arc predominant). 
Some silt, composed of debris from the Bande­
lier tuff, is present throughout the. zone •• , • 

Bandelier tuff (Pleistocene}: 

Tuff, pinkish orange to buff to light gray, containinG 
crystc.ls and crystal fro:tgmcnts of quartz and sani­
dine, and trc.ccs of smc.ll fragments of obsidian. 
From 25C5, to about 200{.eet, tho fuff is slightly· 
welded. From 70 to 275 , it is slightly pumiceous. 
Also present in the samples c.rc some angular to sub~ 
rounded pieces of Chicoma volc~ic rocks, c.nd gr~ 
to pinkish gray, dens c rhyoli to. Host of this 
material probably caved from the valley fill ••• o • 

Depth 
(feet) 

From To 

0 



' i 
/ 

Do nth 
(feet) 

Log of test hole Pajnriot No. 2 (continued From To 

Tuff 1 light grey, ashy; and· contcining soroo light 
gray to polo pinkish grey 1 finely collular 
pumioe end a trace of small fragments of obsidian. 
Also present ore some angular to sub-angulc.r fr.o.g­
ments of Chicomn volconio rocks, o.nd grey, dense 
rhyOlite ••••• •••••••••••••••••••••••••••••••••••• 275±5 300 T.D. 

Hotc: A smoll ( unmen.surod) omount of rratcr uo.s 
present from n.bout 15 to 25±5 foot. The 
hole uns nbn.ndonod. 

9 



T-7 

G.L. Elevation - 6224 ft 
TD - 55ft.; 6169 Elev. 
(drilled 1950;) 

Log Depth 

Alluvium 0-10 

Otowi Member??, 
Bandelier Tuff 10-45 

basalt 45-TD 
(clay 45-51 ft) 

source: Black & Veatch, 1950 

Thickness 

10 

35 

10 

Top 
Elevation 

6179 

Differ w/ 
FIMAD 

not in 
d-base 

note: Purtyman Report cites Griggs (1955) and agrees w/U.S.G.S data. 

USGS 

N 
N 

N 

N 

N 
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Dr1: 1 er .Jenkins ~ eo_. 

'I'opog!'.'ln:-:y -~~C.hcL~---~ -~ --~ ·· 

Yet.--:od .!!"i i led_Qab~e toQ~------

'>'., 't { 

Altit-.tdP 

,· 

IJmtsed 
~. ' 

Date .dri lle_~...IJp.t:il__i_L~p_ _-__ . Chief Aq;.;i fer( s) _Roo..&.. __ ...::_ __ ------- ____ -----
, • '· .":.J • ...~ _; ..;;_, .; ;t J~ 

D~pth to ~at~r_dey_ __ . ~eet oa'te ___ ------ _ Trans:1n s~· ::.i :_J~,Y~,--- __ _gp:i.·: 

Spec 1 f i c . .:.'iJ:a::: i t;. _____ _&;:.m/ !'t . After ____ _ 

Log: Thicknes3 Depth 
'· 

AlluviUJn -------------------- .;10-10 
:Bandelier Tu.tf 

Otowi :Manber --------------
Basaltic Bocks ot Chino 

. Mesa Unit 2 -----~-------:-: ""7-0-55 
.(clay 4.5-51) ' . . .. 

-t·~ ....... ' 
~ .,. 

,; ; :, 

'(' .... 

t ,_" 

Cas::~.~ s.~:,r,i;.~.l•·: •- .·, 
. . .. :c_: ... 

~:ameter (1nc~is} !>epth (fe~t) 
-~ 

....... •."· ·-~ : 

;.-
Open bole 

,__: 

. ..::.-

' 

;~--- <_~:/.;~·-~:,.', . 
· ..... 

p •• rts 

!)ate 

Mg ___ _ C! 

:: __ - ---P~-. .. 

-~· ~-

'i 



Log of test hole ..illcl1o No. 1 (T-7) 
19 , # ::r .ryi'1J" 

Ancho Canyon, Los Alamos County, Hew Ecxico 

~lavation: 6,224 feet 

Depth 
(feet) 

From To 

Qua ternary alluYium: 

Soil zone 

Sand, fine to medium, ~d silt. Tho sand consists of 
angular to sub-angular gra.ins of quurtz end sc.ni­
dinc derived from the Bandelier tuff. Tho silt is 
chiefly tuffaceous material derived from the Bcndc-
licr. • . . . . . . . . . . • . • , • • • . . . . • • 

Valley fill 

Sand with some gravel. Hodium to coa.rse sand com­
posed of angulcr to sub-ru1GU12r gra.ins of quartz 
and sanidine (quartz crJstcls arc rare). The fine 
to medium gravel is compos .::d minly of c.ngular to 
sub-angular fra.gm~""lts of ChicollUl volcanic rocks, end 
gray, dense rhyolite. A tr~cc of gray, g~ssy rhyo­
lite, pinkish-buff pumice, and ptmdceous gla.ss arc 
also present. • • • • • • •• • • • • • • • • • • • • 

Ba.ndclicr tuff (Pleistocene): 

Tuff, pinkish or~gc to buff, ashy, und cont~ining pheno­
crysts of quartz end sanidine. Also proscnt in smc.ll 
amounts arc c.ngula.r fragments of Chicoma volcanic rock, 
gra.y, dense rhyolite (?), ru1d puniccous glass. Some of 

0 

10 

these latter materials ITk~Y be caving. • • • • • • • • 10 45 

Undifferentiated lrute clay (Pleistocene): 

Cla.y, buff colored, plastic, and rri thout so.nd end silt 
but containing sma.ll o.ngulc:::.r to st1b-o.nguk.r fragments 
of vcsiculnr basalt, o.nd Chicoma volcanic rocks. o • • 45 51 

~1hitc Rock Canyon basalt (Pleistocene): 

Ba.sa.lt, very da.rk gray to bla.ck, fine gr.:.ined, vosicula.r 
and moderately rich in olivine. Buff colored, plastic 
cla.y fills some of the pore spa.ces. • • • • • • • • • 51 

Note: No water ua.s obtained ~,d the 
hole ":'r.:!S a.bnndoncd. 

10 



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.) 

f%g 
Tschicoma Fm 1210-1480 270 1-l-W. 

Puye Fm 
Totavi Lentil 1480-1490 10 5698 

Tschicoma Fm 1490-2000 510 5688 



) 
j 

Table 22. --Test hole H-19 

GSC.S iocati·Jr' ~., . .l9 .. 6.1:Z.231t ..... USGS !.>e.signatio;: H-19 ··--------
.\EC ;Jes! g::a t i, '!". ---- ---------

~ri:! er --~-~~~~--~-l~I_!g __ Co·-- ___ . A..:.:: •·'1ss 

To;:- -'b!'-:CJr._.·..FJ.a.or of Los Al.e.nlo.l?.. .. Canyon A~ t itude 7 ,17§_ __ ~l.:et 

Met:-~): ,;-; 1 :ej __ Ca.q~e ."tOQ.~------ i."l • ..lr.o::te:-_8 _____ _i_r:c::es tisf:_Unu~_ed ___ _ 

::>ate .Jri lled ..S~tember _l_94_9_ __ Chi e! Aq:1 i ff'lr( s) __ Tf?ch_ic::_qma. -~=.:~tion ___ _ 
. ----

Depth ~o water .!II...Q~ __ feet Oate_Qct~~2______ Trans~~ ssi bi 11 ty _ _:_ __ _gpdl t 

S):'eci fi c '~a~ad ty_.=.-__ _J;;..:m/ !t ------------- -------
Log: Tr~cknc~~ 

Alluvium ----------------- 27-· 
BanJ.e1ier '1\lf'f .. _ 

Tshirege Member -------­
Otowi Member ----------­
Guaje Member -----------

l73-
215-
57-

347-

Depth 
27 

200--
41$-
472 ·-· 

.. 8]._~_-::_ TSchicoma Formation -----­
Puye Conglomerate 

Fanglomerate Member ---­
Tschicoma Formation -----­
Puye Conglanerate 

Tbtovi Leutil ---------­
TSchicama Fbrmation ------

: ' 10.. . l,490 -
- ~ 510.. · .. 2 ,ooo 

Cas!:1h s-~.~riut••: 

Diameter (inches) 

8- ID 
!:>epth (feet> 
0-lO 

~ 
--;;7Y' 

71..r I 
b1TT-
ObJ 
67 ob. 

j-

?emarks 
Open hole 

" ) //I 

{, ; .. 

Date , Temp. __ °F, Si0
2
,.. __ _ . Fe ________ • Ca ______ __ 

Mg ____ , Na + K ____ • HC0
3 
__ _ , co

3 
_____ , so

4 
_____ • c1 ____ , 

: ______ , N0
3 
_____ , Hardness ______ • Dlssol\·ed sol1:1s ------· 

Spec 1 fi c conductance_'---_ m i cromhos, pH ____ _ 

E~Q..~Q.ghef!l_lca_I __ ~n~lysi~: Date ____ -------· Pu __ _ d/m/1. u ____ -lpg;:. 

Gross -f (Gamma) d/m/1 

Report source of data: Griggs, R. L., 1955 and 1964 
Remarks: Drilled fer geologic and hydro~ogic information. 
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. Table 23. --Test well T-6 . 

USCi.:: !':lcatfon ~o. _ _l9.._6.._36.._ili_ ___ USCiS !>esignation T -6 

A~ l>es!gnat; or: ----

,. 
Address 

Top0graphy _ _noor. of:_ fajari_:to Canvon Al t 1 tude 6,705 feet 

Metr.od .~ri ~ :e·j __ ~ble tool Dic~.:nete:-_______ inches Use__,Un_t .. JS..,ed....._ ____ _ 

Drilled "iP.pt:; __ 300 __ fe'lt Cootpl eted depth _jQO __ ~eet 

Date dri lled--.MiU"ch 1950 Chief Aqutfer(s)_-_~on~-- ------

Depth to water ___ ~___leet Date 

Specific ::apaci ty _____ g_pm/ft After ___ __ 

Log: Tbickn~~s 

Alluvium ----------------- 25 
Bandelier Tui'i' 

Tshirege Member --------
otowi Member -----------
Guaje Member ----------­

Puye Conglomerate 
Fanglomerate Member ----

Casing Sch"!dUlf.!: 

60-
180-
20-

15-

Diameter (inches) Depth (feet) 

Depth 
25 

Transmissibility~·----

Femarks 

Open bole 

Cnemir.al ~~~: Constituents in parts per million 

Date _, Temp. ____ °F, Si0
2 

, Fe , Ca ______ __ 

~pd/! 

-· 

Mg , Na + K ___ , HC0
3 

, C0
3 
__ . ___ , so

4 
____ , Cl ____ , 

:-' NO -----• Hardness -----· 3 
Dissolved solids 

Specific cor.ductance ____ _ m I cromhos , pH. __ _ 

E~dioche~_!ca.I_~!}~ly~}~: Date ___ ------• Pu ____ _ d/m/1, U --~pg/1, 

Gross _p' (Gamma) d/m/1 

Feport source of data: Grisl;s, R. L. ,. .. 1955 and· 1964 

Remarks: l)rnlecf ~or g.eOlog:t.~ and ·hydroJ.ogi.~ inf'ormtion. ---· 
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Table 24.--La:yn<?-\-)'~.:::tern 1.;e:.l 

USGS : Jc;:; t i : . .c 'h. 

AF.C' :-'0(• :- -~: ::ii t' -; 

Dr~.: er -~yne-We~'t!~~-QQ.._ ---·- . />.:. .~<:ss ~as Cit~# .Mo... __________ _ 

To;:-:··,:r-.1p::y_~o.or of. G1.18J~ ~n. -·---·· ---·---·---· A: t it:.ode . 5,97, __ i_-~et 
!!let::'>: i!'~ i :~J~a"J?~~-to?.l :,,,._-t:~E:- 8 ~-r:.:.::es t:se Obr;erva.-g.-2~. 

D '' ,.; ~ t' lLl_ fnu• r 1 .... e-~ .. •~p . __ .. ~. -·· •..• 

Date dri lled __ ~ch __ ~2Q______ Chi e! .Aq.: i fe :-< s~· _ TeSUJN~ F.o~QlL. __ _ 

!)epth to watc :- __ !QO·~___Jeet :>ate __ ~C:~- 6.,_;1,.252_ Trans:r.l ss; :Ji i 1 ty ·-- -_. _ ~pj ·: 

Specific :~apacity_-__ _gpm/!t .Afte!" __ _ 

Log: Thi~1:ncc::: Depth 
Alluvium------------------ 12- 12 
Puye Conglomerate 

Fanglomerate Member ----­
Totovi Lentil ----------­

Tesuque Fbrmation ---------

Cas! :'lg SchP.riu 1 f•: 

13- 25 
50- 75 
82-157 

' 

Diameter (inches) ~epth (feet) Remarks 

8 0-147 20 feet of screen 127 feet to 147 feet 

. ' 

Cherr·eal analvsis: ---------·- Ccnst~tuents in parts ;.Pr m!llinn 

Date Apr. 2l., ;.22.~. Temp~.Bi__ °F, Si0
2 1 

Fe , Ca ___ _ 

Mg , Na + K_§_.~. HC0
3 

98 I co
3
_o __ , so

4 
___ 1 Cl..2..2. __ • 

F 0.4 NO 0.3 • Hardness 60 , Dissohed sol i:is 
-----· 3 -----

Specific conductance 1.62 _ m1 cromhos 
1 

pH_M ___ _ 

E!!diQ£hemi~aL!!!:!!!.lYsi_~: Date~%_"~ 2l:.z_ ~-. Pu _____ o ___ d/m/1. U . ...JO"---...Jflg/!. 

Gross -f (Gamma) 0 d/m/1 

P.eport source of data: mns well schedul.es. 

Remarks: Used to supply contractor -with water during drilling of supply wells 
in GuaJe Canyon. 
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Table 25.--Test GT-1 

J.9.7.l;i.ll4a.. _ USGS l>e.:;igr.a~ior: ~1 (l,-..lA. Gua,je ~s..:t!) __ 

---------------
r;n. i er. Iayne-We~t..ern . .Qo. ___ -·· Ac. •·ess J($.ns$S Cit~.a ~.!. ____ -------·-----

To;:·t_:::--~,;·.: FJ.Qor of Lo~_4J,..a,mos Can-1£Qn AltitoJde _2,62L_.f~et 

ue• -r· ., ·- _. · ' • ll'u.-::1-·ul.i ...,.,_+., .... r ,,. ... •··· --' · -e·.~~a C --~~-

-
Date dri lle-:: ~1;1.-+~-------- Chief Aq:Ji fer(s) __ Tesu~e Fo~t;~----

Deptt. to water f'~qweq. __ !eet Date __ ~_~]l ~2'±2_ Transmiss;bility_. _ _:: ___ ~pd/f 

Specific :.:ar;.ac i ty __ -__ _gpm/ !t o&.fter ____ _ 

Log: Thickness DPpth 

Alluvium ------------------ 78- 78 
Tesuque Formation --------- . 329-400 

Casing S..::nedulP.: 
Diameter (inches) Depth (feet) 

6 C>-76-5 
4 0-400 

C~•emir.al Anai~..!.!= Constituents in p<.1rts ;:.er mil!i;:)n 

Remarks 

Date Mq,1' lS)fl> _, Temp.A_ °F, S10
2 

, Fe , Ca ___ _ 

Mg , Na + K_-_lQ.._, HC0
3 

1.88 _, co
3
_o_ ___ , s0

4
__25__, Cl....L.Q __ . 

F~~. N03 1.0 , Hardness_ 37 , Dissolved solids -=2~3~9~---------

Specific cor.ductance 363 micromhos, pH_8.1 __ _ 

E~di ochemi~aL!H!!!lysi !J: Date_ Jtly 1-~--· Pu 0.0 dIm/ 1 • u _1.1L.;!:...o5'---ifl g/ l , 

Gross ..f (Gamma) lO d/m/1 

'Peport source of data: Black and Veatch, 1946 
Reinarks: Sounded depth 305 feet, EJ::ploritocy test bole for water supply. 



·' 
Table 26.--Test GT-5 

USGS Locat1 on No. 19.7.13 • .124 USGS Designation ~5 (Stop ~n,Gua,je Te: 

ABC Coordinates ABC Designation --------------------------

Driller Te7"erWPstern Inc Addresa ~~~awn~s~a~s~C1w.t~~~~~Mb~·----------------­

Topography_ Floor of Los Alamns Canyon Al t1 tude 5.609 fee• 

Method drilled Ca.bJ,e tool 
Drilled depth 475 feet 

Date drilled ftu-ch 1946 

Dtameter_,.2 ___ ~inches Use Observ-ation 

Completed depth 275 feet 
. 

Chief Aqu1fer(s) __ ~Te~s~u~gg~e~!b~rmaMM~t.1ownw_ ________ __ 

Depth to water~eet Date March 1946 Transmissibility_. ____ _ 

Specific capacity ~--~g~pM/ft After __________________ __ 

Log: ~clmess Depth 

A2luvium ----------------- ~ 38 
~~&:Formation ------- .\.31-475 

• 
Casing Schedule: 

Diameter (inches) Depth (teet) Remarks 

2-incll to an UDdeterwtned depth. Well SOimded am found to..:be open ta. a 
~·o:r~ :reet, Oct. 1965. 

Chemical analysis: Constituents in parts per million 

Dat•------·---------• Temp. _____ °F, Si02~----------' Fe _____ , Ca ______ __ 

llg ______ , Na +It ______ , HC0
3 
_______ , co3~----• so

4 
____ , Cl __ , 

F __ , N0
3
1-----• Hardneaa Diaaolved aolida -------------------

Specific conductance ________ mtcromhoa, pH ________ __ 

E~!!! och4t!!!!£~L~a l_!st!: Date _______________ , Pu ______ d/m/1, u ______ ~pg/1, 
Grose ..p' (Oaauaa) ____ d/m/1 

Report aource of data: Bl•ck aDd Yeatch, ~19'16 



- Table 27---Test GT-3 

USGS Location.Mo. 19·7·13.2ll USGS Designation CT-3 (Gus.Je Test ) 

ABC Coordinates --------------·------ AEC Designation --------------------------

Driller Ta)"'e-Western Inc. Address Brn1stnn1 Texas 

Topography_ 'P'loar of Ins Alamos C!a!'QlDD Alt1tudeamz. 5.620 feat 

Method drilled ff¥dmnl1c mt.aey Diameter inches Uee. __ tlgused_,=:=------

Drilled depth 475 · feet Completed depth 0 feet 

Date drilled Ma:reh 1946 Chief Aquifer( a) -Tesuque Fol'!llation 

Depth to water tlowiw feet Date March 1946 Tranamissibili ty. ...,gpd/f1 
Specific capacity cp•/ft After _______________________________________ __ 

Log: !l!liekness Depth 
Alluvium ------------------- 31-: 31 
Tesuque Formation ---------- ~475 

Casing Schedule: 
Dia .. ter (inches) Depth (feet)· Remarks 

o,en hOle 

Chemical analysis: Constituents in parts per million 

Date. ________ • T•p. ____ •F, Si0-..,.
2 
____ , Fe. ____ • Ca. _____ _ 

Me. ______ , Na + X._______ BC0-3~----- co.3'2'---- so4~-----• c1. ___ _ 
F • N03~------• Hardness. ____ , Dissolved solids-----------------

Specific conductance. _____ __ •tcroahos, pH. ______ _ 

Radio~~·ical analysis: Date. ________ • Pu. _____ d/.tl, u. _____ -fpg/1, 

Gross ..jl (Ga_) ____ d/.tl 

..... ,=~·~ .-.-. -
. ··-··-



USGS Location No. 19.7.13.424 USGS Designation GT-2 (Guaje Test ) 

AEC Coordinates --------------·------ AEC Designation ---------------------------

Driller Ia:vne-:Western Inc. . Addreu Kansas City, M:>. 

Topography Floor of' Los Alazros Canyon Altitude ----------~feet 

Method drilled Cable tool 

Drilled depth 50 feet 

Date drilled M9.rch 1946 

Diameter __ ~----~inches -Ose __ ~QDqted==~~-~-------

COflpleted depth 0 feet 

Chief Aquifer(s)~All==~uvi~~um~---------------------
Depth to water __ ~~--~feet Date _________ __ _ Transmissibility~·~---- ~pd/f• 

Specific capacity gpa/ft After ______________________________________ ___ 

Log: Thiclmess ::lePth 
AlluviUlll ------------------ 40 ·. ,_. 40 

I "' 
Tesuque Formation --------- 10 · -: ._~ 50 

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

Open bole 

Chemical analysts: Constituents in parts per million 

Dat•-----~-----, T .. p. __ •P', 810 . ..,
2 
_____ _ Fe. _______ , Ca. _____ _ 

Ms. _____ , Ha + lt. __ ....,.._, HC03~------• co3~------• S041 ______ , Cl __ , 

F , N03 Bardne••·-------• Dissolved solids------------

Specific conductance. ______ __ aicroahoe, pH. _______ __ 
-4 

Rad1o~~•1cal analyst!: Date. ________________ , Pu. _______ d/m/1, u _____ ~pg/1, 

Grose -f (Galllla) d/a/1 

Report source of data: Bl.ack and Veatch1 1946 
Remarks: WJtplo~tory test hole tor water supply. 
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• · · · !lllbl.e 29.--Test ·Q.T-4 • _. . 
0101 LocattoD Wo. _..;;l;;:;9_•.:..7;....;;•1;..;4...;;.22=1a;;;:;..._ V8G8 Dealpatloa 01'-4 {+&'3A~ l'iaje ~) · 

ABC Coordtnatea ------~---------- ABC DeaiCDAtioD -------------------------

Drtller Layne=western Inc- Addreaa Kansas C1cy, Mo. 

Topocrapby li"l_ogr pt Wa AJ amgs Can}'Pn Al t1 tade 5,675 feet 

•thod drilled Rmmn11c rata;c:y Diaaeter 

Drilled deptb 315 feet Coapleted deptb 315 feet 
• 

Date drillecfan;h J9IK5 _ Chief Aqut fer( a)_-_Teolo.IOO.isOI.Il"-~lQ.l~Je.,.Fn~"MM'!!.~oo~&.wt..,1o...,p _____ _ 

Deptb to watertlgyipg feet Date March 1946 TranaiatastbilttJ-.·----cpd/f· 
lpec1fic capactty _______ .~CPwalft After _________________________________ _ 

Loca lfhickness 

All~um --------~---------
Tesuque Fonation --------

Casing Schedule: 
Dia .. ter (1Dchea) 

2 

Deptb (feet) 

Q-315 
R-rka 

Perforated 60 to 315 feet 
lbttoll sounded .164 teet, Oct. 1965. 

Chemical analysta: Constituent• in part• per million 

Date ___________ , T .. p._ •p, 1102~----• Fe _____ '(ca ___ _ 
Me ____ , Ha + x. _____ , RC0~

3
______ co

3
~---- so

4 
____ , Cl ___ _ 

F , H03 , BardDe••·----• DiasolYed aolida ----------
.Specific conductance. _____ •tcra.boa, pH _______ __ 

Radto'*~!!!!:al analysta: Date ________ , Pu _____ d/m/1, u ___ -ipg/1, 

Oro•• -f (Ga_) ____ d/a/1 

Report aource of data: EOaek and Veatch Inc., 1946 
Re-rka: -~._,.~'tftt~ :tc»'~er auppJ.7. 



Table 34---BiJClnnan well 

USGS Location No. 19.7.36.443 ---- USGS Designation Buckman well 

AEC Coordinates _...;:...::.··;.;,;-·;...~;,;...r=.:.:~;...·· _:..:.··..;;··:.:.··~ AEC Designation --------------------------

Driller __ "- .Address 

Altitude ____ s'-'''-6_8_0_---:.f eet 

Method drilled __________________ __ Diameter 6 inches Use Stock 
--------~ -~~~~~------

Drilled depth _______ ~feet Completed depth ____ ____teet 

Date drilled ____________ _ Chief Aquifer(s)~esuqye Formation 

Depth to water Flowi~eet Date_Oct. 6, 1950 Transmiastbility..;.· __ _ _gpd/!1 
Specific capacity _______ ~g~pm/ft After ____________________________________ ___ 

Log: feet feet 

Bot aT&ilabl.e 

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

Chemical analysis: Constituents in par!s per million 

Date ________________ , Temp.~°F, 810
2
, _________ , Fe ________ , Ca ______ __ 

llg _______ , Na +It _____ , HC0
3 
_____ , C03~-----• so

4 
______ , Cl ___ , 

r ________ , NO~J--------• Hardn~aa ________ , Dissolved solids 

Specific conductance ____ __ mtcromhos, pH ____ _ 

R~diru;:hemi~al !!!alysi!: Date ' Pu d/m/1, u pg/1. --- • 
Gross -f (Oallllla)_ d/m/1 

Report source ~f data: USGS well schedules, Santa Fe County 

Remarks: Well used as part of LASL 8Di ·AEC moDitoriDg net. 



U8GS Location Xo •. 19.4..7.143 USGS Designation IGT-3 (Rio Grande Test-3) 

ABC Coordinates -------------------- ABC Designation -------------------------

Driller L&yne-Western Inc, Address Kansas City, Mo. 

Altitude _______ .:;feet Topography ValleJ of Rig· Gr•nde 
Method drilled Cable tool Diaaeter _______ ~inchas Use~U.~~wted~~----------

Drilled depth 495· feet Completed depth 0 feet 

Data drUl.cS Februa!}' 1946 Cbiaf AquUer(a) AlluviUil and Tesuque Formation 

Depth to water feet Dat•·------~-------- Transmissibility~·-----------IPd/f 
Specific capacity gpa/ft After ________________________________________________ _ 

Locs "dckness Depth 

Alluvium ------------------- C68- 68 
Tesuque Formation ----------- ~·495 

• 

Caaing 8cb8dule: 
Dia .. ter (inches) Depth (feet) 

Che~aical anal ,lsi sa Constituents in parts 

Date , T•P• •p. 1102 

lie 1 Jla +K IIC03 

• 

per million 

I J'e 

co3 so4 
F • 1103 1 Hardness , Dissolved solids 

Specific condactaace atcroahos, pH 

• 

, Ca 

, Cl 

Radio~~·tcal aD&lyslss Oat•--------------· Pu. _________ d/a/1, u ______ ~pg/1, 
Gross _p' (Ga_) ________ d/a/1 

Report source of dataa Black and Veatcla, 1946 

Re•rksa Water repoZ'ted fro. SO to 80 feet 
J!:Eploritor,y teat hol.e t'9r -.tar supply. 
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-

~.' -~"'' '.''\ IH.,-.•_ ... ~-,~· 

USOS Location No. 19.8.7.144 USGS Designation RGT-1 (Rio Gran{ . Test_!L 

AEC Coordinates -------------- AD: De a i gna ti on 

Dr1ller~e-lastern Inc. Addresa Kanaaa City. Mo. 

Topography Rid Grande Valley Altitude ___ :f,_,eet 

Method drilled Cihle tool Diameter ____________ ~tnchea Uae·~Jh'~~~d~-----------

Completed depth 0 feet Drilled depth 53 feet 

Date drilled Feb. 1946 Chief Aquifer(a)~A~l~l~u~v~i~um~--~-------------------
Depth to water _________ -=feet Date ____ .._.. ________ _ Tranam1aaibility_. ____ __ _spd/f 
Specific capacity _gpN/ft After ____________________________________ _ 

Log: ~ck7:.ess Depth 

Alluvium ------------- 4-:L Jt8 
Tesuque Formation ---- 5-.:. 53 

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

Chemical analysis: Constituents tn parts per million 

Date -----------• Temp • .._____..°F, SiOz----------• Fe __________ , Ca _____ __ 
Mg ________ ·, Na +It ________ , HC0

3 
_____ , co

3 
, so

4 
_____ , Cl _____ , 

F ________ , NOj~-------• Hardneaa , Diaaolved solida 

Specific conductance ____ __ mtcromhoa, pH. _____ __ 

. 
!!!!!!~hemi~!-1 analyai!: Date _____ _ , Pu _______ _ d/m/1, u-----~·pg/1, 

Gross ..f (Gaana) d/m/1 

Report aource of data: Black and Veatch, 1946. 

Rema rka: Expl..ori:tcry teat 11.al.e ~ctr vater . suppJ.1. -
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Tabl.e 37 .--~ RJT-2 
-

USGS Location Wo. 19.8.7.144a tJ8GS DeafpaUon RGT-2 (B.io Grande reat)2) 

ABC Coordtn~tes -------------------- ABC Deaignation ------------------------­

Addreaa Kanaaa City, Mo. Driller Layne-Western Inc. 

Topogr~phy Valley of Rio Grande 

Method drilled Cable tool 

Altitude ------~feet 
Diameter ______ ~inches Uae~~==~ed~---------

C011pleted depth 0 feet Drilled depth 497 feet 

Date drilled Feb. 1946 Chief Aquifer(a) Alluvium and Tesuaue Formation 

Depth to water ________ ~feet Date. ______________ Tra~smiaaibility~·------- _gpd/1 
Specific capacity cpm/ft After _______________________________________ ___ 

Log 1 Thickness 

Alluvium ----~--------------- 4~ 
Tesuque Format ion ----------- ~6- t. . · 

Casing Schedule: 
Dia .. ter (inchea) Depth (feet) 

Chemical anal,!:Bia: Constituent& tn parte 

Date· , T•p._0 P' 1 1102 .. , Na +I I RC03 

F I lf03 , Bardneaa • 

Depth 

41 
497 

per million 

, Fe 

co3 so4 
Diaaolved BOlide 

Specific conductaDce •tcra.hoa 1 pH 

, Ca 

, Cl 

Radi o~!•ical anal vsiaa Date. _________ , Pu. ______ d/m/1 , u ______ ...ypg/1, 

Groaa ..f (Qa_) _____ d/-tl 

Report aource of data: Black and Veatch 11 1946 

Re•rka: Water reported from SO feet to 80 feet • 
.... 1 o~t,or;y teat hole tor water supply. 

7~-
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Tabl.e 38.--'!est. JD!-4 • 
U80S Location Wo. 19,8.7.213 U8GI Deaipat1on RGT-4 (Rio Grande Teat 4) 

ABC Coordinates AIIC Deaipat.lon --------------

Addreaa Kaasas City, Mo. Driller Layne-Western Inc. 

Topography Valley of Rio Grande 

llethod drilled_ Cable tool 

Altltade fe• 

Diluaeter inches Use 1fuwled 
----~~--------

C011pleted depth 0 feet Drilled depth 495 feet 

Date drilled_ Feb. 1946 Ollef Aqulfer(s) Alluvium and Tesuque Formation 

Depth to water feet Date Trans•1aaibil1ty. ~Itt 

Specific capacitJ cpa/ft After __________________________________ ___ 

Loc s !!lickness Depth 

.. 
Allvvium --------- 47- :. : 47 
Teauque Pormation ------- W- ·. _ ~ 

Caatnc Sch8dule: 
Dia .. ter (inchea) Depth (feet) 

, 

Cheaioal analzala: Conatituenta in part• per million 

R-rka 

Date , T•P· •p, 1102 , Fe 
-----· Ca -----· 

lie 'Ita+ K • RC03 • co3 ----·. C1 • so4 
I' • 1103 , Bardneaa , Diaaolved aolida 

Specific conductance atcrOIIboa, pR 

Radto~••ical analYtias Date , Pu d/•/1, U pc/1, 

• Oro•• -f (aa-) d/a/1 

Re~rt aouroe of dataa Black aDd .-c:Ja, 1946 

Re•rka: water reported fi:oaa 'SO to 80 feet. 
~t017 teat hole ftDt .ter ~-

1J6 .· 
........... _ ..... --.... .. ....,i.i(:~·; .. -"'"'--r,;.- -. - ~ ~:,;:..... -~-:--.:=: - ,, ...:......:-. 

-~·------· 



svecial investigations 

Speci~l inve~ticationz rel~tca to tcst-Gite ev~luations and to 

tl1c d.i3po::.al o:f lm:- :e·;el ~Qioacthrc l:a.:tcs l:cre r::a.Clc at Technical 

Area T.-'-.-49, !-br...andad Caeyon, Acid an-~l P...lcblo Canyons, Be.yo Canyon, 

I.os Alamos and DP Cal:Jyons, and the contaminated waste pits near 

TA-21. Fluid dynamics studies were made near T.-\-50 and TA-52. 

72 



Tc.chni~al !:rca TA-49 

A study was made of the geology and hydrology of area TA-49 

{Weir and Purtymun, 1962). Four test holes were drilled to det~rn~ne 

the hydrologic and geologic characteristics of the r.Jain aquifer, and 

to detect possible radioactive contamination. Three test holes were 

drilled to deter!llne the presence or absence of perched water beneath 

Ancbo and vlater Canyons and four test holes were cored to determine 

the physical properties of the tuff. Applicable geologic, hydrologic, 

and construction data obtained from these holes are presented on 

tables 39-50. Locations are shown on Figures 2 and 4. Construction 

Figure 4 (~aption on next page) belongs near here. 

records of twenty-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 (.::aptian on next page) belongs near here. 

No radioactive contamination was found in the main aqui~er, 

and no perched water was found under Ancho and Water Canyons. Air 

permeability, porosity, density, and water content of the cores was 

studied. 
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Figure 4.--Location o:f test holes i.n TA-491 Los Alamos County, N. Mex. 

5.--IDcation of moisture access tubes in ~-491 Los Alamos 

County 1 New Mexico. 
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~le 39--Deep Test Irr-5 

UI!I08 Location Jlo. _ __..l..,8L&.~6 .... 3,LLo·ll-~.._· _ U8G8 Deatpatlon ---Al1l=w.::~5 _______ _ 

ABC Coordinate• ---------------~ ABC Deatgnation -------------------------

Driller 8o11 Je;b, Inc. .Addreaa --~Br!an~~~~~T'T'~~'K--------------------
Topocraphy Surflce ot J'r:l..lol.es l!Mt Al t 1 tude 7 .1.43 feet 

•thad drilled Ur mter;r Diameter __ __.a~~inchea Uae Jfmmed. 

COIIpleted depth 927 feet Drilled depth 978 feet 

Date drilled l~D9 Chief Aquifer(a) ___ ~B~o=ne=---------------------. 
Depth to water dry feet Date __ , ____ , ______ Tranaaiaaibiltty~·--------'Pd/f 
Specific capacitJ ______ _,.gpw•lft After ___ _, _______________________________ _ 

Lolt !!liekness Depth 

Bmlelier !'D:tt 
~ 1' e-m _._. _______ _ 

eta.1 r 'Nir ~----------­
a..Je a ler -----.----------
~ Ccmslceer&te -----------

C..tns Schedule: 
Dia .. ter (lnchea) Reaarka 

8 
Depth (feet) 

o-l.Bo Open hole bel.av lBo f'eet 

• 

Chea1oal analyatas Conatttuenta in part• per million 
Date _____________ , T•P• •p, 110

2
.,. ____ , Fe ____ , Ca, ___ _ 

..... ____ , Ma + K RC0
3 

co3~----
so

4
. ____ , Cl ____ _ 

P , 1103~----• Bardne••·-·---· Diaaolved aolida ----------
lpeclftc condactaDce. _______ atcroaboa, pH~-----

Radioch-lcal apalratas Date. ________ , Pu. ____ d/11/1, U-----JJlK/1, 

Ora.a ..f <O.-> d/11/1 

Report aourae of dataa V~ ~:.Je.'..ft;y:~hd;OJW, tr. D., 1962 
•-rkaa 'har!.md cJIIi8 to ~Juas dU'1"1cultiaa. Bl.ec'tr1c lap ua11able. 

'iO 
·. :~ .. ., . . ,.,. 

~-~~~::· .. : :.:I~i~:;~i~~--- ~ .;: ~ 



• 

USGS Locat1 on No. l.B.6.3.ll4 USGS Designation CB-2 (care hD.le 2) 

ABC Coordinates --------------·------ AEC Designation -------------------------

Driller So:U Jlech. IDe. 

Topography Surtace o~ lrijoles Mesa 
Address --~~~~~~-~~m~-~~--------~----------­

Altitade 7,137 feet 

Method drilled A&r Bo~ Dtameter __ ~3~~tnches Use Oba~ 

Drilled depth 501 feet Completed depth 500 feet • 

Date drilled Jqytpber 1952..__ Chief Aquifer( s)_---.:B=o=De=------------
Depth to water drY feet Date. _______ _ Transmissibility_. __________ _gpd/ 
Specific capacity ________ ~c~p•/ft After ______________________________________ ___ 

Log: fJib1 ekness 

Bandelier~ 

~ Jle!Dber -:..-- l:ft'1 ~.-­
.,P~J.. -- . 

Casing Schedule: 
Dta .. ter (inches) 

Depth 

501 

Remarks 

2 

Depth (feet) 

. o-500 Gal.vanized pipe with lower 20 :teet 
perforated 

Chemical analysts: Constituents tn parts per million 

Date ______ . _________ , Temp. ______ •F, 8102~---------
Fe. _____ , Ca. ______ _ 

Kg, ________ , Na + K. ________ , HC0
31 
______ __ 80

41 
_____ , Cl ___ _ 

F __ , N03~------• Hardness. _____ , Dissolved solids-----------

Specific conductance. ____ ___ at croahos, pH. __ _ 

RadiQSheaical analya{~: Date. __________ , Pu ____ d/m/1, u _____ --lpg/1, 

Gross -f (Ga ... a)_. ___ d/m/1 

Report source of data: Weir, J. B. 1 Jr., aDi Purtl'DJWl1 W. D., 1962 
Remarks: Dr1J.led to obtain core SSJ~P1es of Bandelier !l'u:f:f. 
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USGS Location No. -18 6 ,.l:J-~.1 ___ USGS Desl,natton _ _.m ..... --..S .... P ....... ________ _ 

AEC Coordinates 
ABC Designation --------------------------

Driller Soil lfec:h •. _,T.,.niMcoLJ·L.-.--- . Address 

Topography_ Surface of !djoles Meu Altitude 1,144 feet 

Method drilled A1r Rot.aey Diaaeter .Ia. :S/4 inches Uae...~~J#rnlmd~o~oWo~Qiii~-------

Drilled depth 6ga feet COIIt:-· eted depth 6SR feet 

Date drilled J 959 Chief Aquifer( a>_..o~BDo,.n .. eL-------------
Depth to water dg feat Date ________ Tranamiaaibil i ty ..... _---._ 

Specific capacity ________ _.cp~•/ft After __________________________________ _ 

Log: !lbiekness Depth 

BaDdeller Tllfr 
Tsbirege Member ---

Otowi Member ----------

Casing Schedule: 
Dia .. ter (inches) Depth (feat) 

1 Open bole 
I 

I 
Chemical analysis: Constituents in parts per million 

Data ____________ , T .. p. _____ •F, 8102~--------
Fe _______ , Ca ____ __ 

Mg _______ , Na + K ________ , HC03~-------
so

4 
____ • c1 ___ _ 

F , N0
3 

, Hardness-._ __ __ Dissolved solids ------------------

Specific conductance~·------- aicroahos, pH. ____ _ 

Ra!!.!.2£~allical analysts: Data ___________ , Pu _____ d/m/1, U ______ ~pg/1, 

Gross -f (Ga~~~~~a)__ d/.-/1 

Report saurca of datas Weir~ J. B., Jr., aD4 ~~ V. D., 19()2 

Remarks: Drilled to locate poss1bl.e perched water zonea 1D tbe BaM-Uer Tutt. 



• 

.... liable. Ja2. --Deep. test J!!'.~ 

t1IIGS Location llo. 18.6.5.1318 USGe Deeipation __..M-.-....5&;.;;A~--------

AEC Coordinate• ------·---AI£ Daetpation ------------

Driller So1l leeh. IDe. Addr••• Br?u' Texas 
Topocraphyflearfereooi' 1Pr1jol • - Al t1 tude 7,144 feat 

' Method drilled ll.!dr!ml1C Jbt.ary Diaaeter .. 8 inches Uae._;;;;.Bb;;;.;;S;.;:EU:;:;;n..;.&;:;.t,;;.;io=n:...· __ 

Drilled depth r,JPl feat Caapleted depth 1.821 feet 

Date drilled .tmmz:x JS(io Chief Aquifer(e) Senta le Qrggp eM TegM£(ft iaa. 
Dep.th to water l.ilffl f-t ~te · Jii'l 196o Traneliieeibility .11.000 cpd/tt 

8peetf1c capacitJ · 5.7 1011/ft After P!!'P'M 25 hours at 81 BPI 
' Lo11 'h1ckDess De,ptb 

Eaz:ldeller 1\Jf'.t 
'!!sh1rege *"her----
Otow'i M iJ;;ter .... ..-.------.. --
Guaje·M 'r --------
~ eorwJCI'PftLte 

Fanglc:aerate" mer------ 237-1,~7 v r· · -'· 
Tscbicc:.a J'orlatioa ------.,J.2lr1,293 ' I 1 

Pale Congl,.,..rate- . 
~te x-ber --~-:)J.38-1,Ja.'1 

!J.'ach1.~ lb:za.t1oD ----::., -2i-1,45T 
PIQe lbrwl...-rate 

J'ar8l• .arate • her --: , iS-1,475 
1Vtov1 LeDtU --------;' ~1,.527 ' .·. L 

~c~~~~twn ---- ---.:.,294-1,821 
Dia-ter' Uzicbee) Depth (feet) 

·-
l2 
8 22tr:t-.eet :'Qt .tarch"'ctit- aJ.ots 11e1ov 

deptb ~ 1,172 1'eet. 

Che•taal analyeiea Coaetttuente tn parte per million 

Date Apr. 30· l.Q60 • T.-p._:m_ •r, ato
2 

76 , Fe .21. , Ca 8.8 
.. 2.9 , lla + K 15,8 , E03 68 , 003 0 · , so

4 
8.7 , Cl...::·~5:......--

F 0.2 , wo3 2.0 , Bal'dDeee S , 1)1uolved eolide --------

Specific coaductaDce l'R •1CJ"OIIhoe, pB_:~ · 7.6 

Radio~eaical aDalreiel Dat~ n-1.3:63 ' Pu < 0.~ d/11/1, u 0.5 

Groee ..f (o.-) 8 · d/11/1 

Report eource of datal lfeir,. J. B., Jr~,. ·Sid 1\trt)MW, W. D., 1962 

Re•rkea ~o lap a•11*le. · Dr:l.ll.erl .. polasfc aal !Qdrol..asie 
1D:tonat1oa. . 

(!!ri.U. 11dta2_,.6,..,. 1960) t 

•• 

ug/1, 
I 



DT-SA 

G.L. Elevation - 7144 ft ; TD - 1821 ft.; TD- 5323 Elev.; 

water-level (1960) @ 1173 ft or 5971 Elev. 

Tshirege Member, 
Bandelier Tuff 

Otowi Member, 
Bandelier Tuff 

Guaje Member, 
Bandelier Tuff 

Puye Fm 

Tschicoma Fm 
I] 4-J -II - ;7<-''6 ...... 

Puye Fm 

Tschicoma Fm 
I],.., -If 

Puye Fm 

Totavi Lentil 
P"-'d e -r-t.ll7v.,ii- p_,t .... ~ .. 

source: Weir, 1962 

Depth Thickness 

0-641 641 

641-839 198 

839-930 91 

930-1167 237 

1167- 1293 126 

1293-1431 138 

1431-1457 26 

1457-1475 18 

1475-1527 52 

Top 
Elevation 

6503 

6305 

6214 

5977 

5851 

5713 

5687 

5669 



Table 5. --Sample log of veil rrr-5A 

Drilled by rotary vi th ~d for carrier 

Total depth 1,&?1 feet 

Completed pilot hole January 25, 1960 

Altitude of land surface 7,143.78 feet 

Thickness Depth 

Bandelier Tuf'f 

Tshirege Member: 

Sidewall cores fran hole m-5: 

T.Jnit l.B 

Tu:rf', light g;pay te light-pinkish -

gray, highly friable; greenish 

glass shards; rhyolite rock 

fragments ----------------------

UnitlA 

TUff, light gray to light tan, 

pumiceous ----------------------

Tuff, light gray to pinkish gray, 

pumiceous, apparently friable --

S"l 

(feet) (feet) 

370 

500 



Table 5. --Log or well JJ.r-5A - Continued 

Thickness 

(feet) 

No samples recovered due to lack of circulation --- 520 

Unit lA 

~ff, light-gray to light-pinkish-gray; 

quartz and sanidine crystals and 

fragments; mafic minerals in fine-grained 

ash matrix; light-yellowish-gray pumice 

w1 th cellular structure; light-red 

rhyolite rock fragments occur fran 

560 to ~l feet; llght.-gro.y rhyolite 

rock trae;ments occur from 58o to 641 -,­

feet; f:ragments of llght-gr~ siltstone 

occur from 610 to 615 feet ---~-::.:.________ l21± 

sz 

Depth 

(feet) 

720 

641 



:r-
Table 5.--Log of well DT-5A ~Continued 

Bandelier Tuff - Continued 

Otmrl. Member: 

'fufi', light-gray, pumiceous; quartz and 

sanidine crystals and fragments vith 

minor amounts of' mai'ic minerals in a 

fine-grained ash matrix. Light-~ 

dark-gray and light-red rhyolite; 

light-red and gray latite; white to 

light-gray pumice fragments throughout 

Thickness 

(feet) 

Depth 

(feet) 

member ------------------------------ ··-- 198 839 

Guaje Member : 

Pumice, light-gray, contains some rhyolite 

and latite rock fragments --------------- 91 930 

Santa Fe Group 

Puye Ccmg.lomerate 

FangJ.omerate member: 
~ 

Conglomerate composed of rhyolite, 

lati tea, andesite ( 'l), and light-

colored igneous debris. Other rock 

fragments incl~e light-red sandstone, 

pumice, and light-tan clays. Salle 

gnrrels appear well rounded -------- 237 

53 

1,167 



Table 5 .--wg of vell M'-5A - Continued 

Thickness 

Tschicoma Formation 

UDdifferentiated lati te and quartz lati te: 

Latite flow rock, light-gray to dark­

gray; interflows of greenish-gray 

siltstone, rhyolite, and tuff fragments 

and clays occur frcm 1,221 to 1,225 

(feet) 

feet and fran 1,259 to 1,261l feet ----- 126 

Santa Fe Group 

Puye Conglanere.te 

Fanglanerate ~er: 

Conglcmerate caJipOsed of rbyoli te, 

latites, andesites(?) and light­

colored igneous debris. other 

rock fragments i:oclude light-

gray and white siltstone; light­

gray and greenish-gray Sf'.ndstone. 

Sane fragments appear well rounded. 

Light-gray ash containing sane of 

the above rock fragments occurs 

from 1,1~15 to 1,431 feet --------- 138 

Depth 

(feet) 

1,293 

1,431 



Table ;.--Log of vell DT-5A- Continued 

Tschicoma Formation 

Undifferentiated latite and quartz latite: 

Latite now rock, dark-gray, sane of 

appears glassy -----------------------

Santa Fe Group 

P.lye Conglomerate 

Fanglomerate member: 
~ 

Thickness 

(feet) 

26 

Conglomerate consisting of rhyolite, 

lati te, and ather igneous debris; 

light-gray sandstone and brown 

clay ----------------------------

Totavi Lentil: 

Conglomerate composed of bull 

quartz, quartzite, and tn.1ch 

gran1 tic debris. Also abundant 

volcanic rock debris; gray and 

brown sandstone fragments ------- 52 

ss-

Depth 

(feet) 

1,457 

1,475 

1,527 



Table 5.--Log of well DT-5A - Continued 

Undifferentiated un1 t: 

Siltstone and sandstone, light-pinkish­

gray, yellow and brown with lenses of' 

conglomerate; arkosic is some zones but 

containing much volcanic debris. Light­

gray and brawn siltstones occur from 1,555 

to 1,58o feet; pumiceous zones from 1,585 

to 1,595 feet and 1,760 to 1,780 feet. 

CUttings are finer fran 1, 775 to 

1,820 feet --------------------------------

5(:, 

Thickness 

(feet) 

Depth 

(feet) 

1,821 



i. 

U8GS Location Mo. 1B,6.3. 132 USGS Designation --~A+~p=ha=------------------

ABC Coordinates --------------·------ ABC Designation ------------------------....... 

Driller t:asq Dl=1 1 J 1 "'& Co, Address Lo8 Angeles, ~. 

Topography Surface of Frijoles Mesa Altitude 7,125 feet 

Method drilled Bot&tx bgsket Diameter 24 inches Oae~flhnBed~~~-----

Drilled depth 189 feet Completed depth 189 feet 

Date drilled Febn•rx 1960 Cbtef Aquifer<•> .......... ....J~Bone~~· ----------
Depth to water dry feet Date .............................. --..... Tranamiaaibility~·--------BPdt 
Specific capacity __________ gp_altt After _________________________________________ ,... 

Loca Thickness 

Bandelier Tuff ----------

Caatnc Schedule: 
Dia .. ter (inches) Q,:t: 

24 

Depth (feet) 

0..10 Corrugated metal pipe cemeut41d"surfact~ 

Cheaieal analxsta: Conat1 tuenta t n parts per a1111on 

Date , T•p._•F, 1102 • Fe , Ca 

lie , lla +K t BC'03 • co3 , so4 , Cl ,. 
• 1103 Hardness Dissolved solids 

Specific conductance aicrOIIho•, pH 

Radio~eaical analyaiaa Date ................................... -• Pu. _______ d/a/1, u. ______ ~pg/1. 
Oro•• ..f (Qa_) _____ d/a/1 

Report ·~roe of datal Veir6 J. :&. 1 3z ... ~ .ad Ptirt)IIILIIl, W. D., 1962 

·------------~-------·---- --



.. 

.· .~·ltlb..:.·.-.k?J.e.~. ... . , .. ·- ... ' ..:-~ 
. . ..... 

U80S Location Mo.· 18.6,3,13=\ U8G8 DealpaUon C!l:4 (cgre bole It) 

ABC Coordinates ----------~------ ABC Designation --------------------------

Driller SoU Jleeh• Im. Address ___ .MBr!IQ~" ~·~7'zn~-.·~-------------------
Topography 8lmf'lwe or J'.!!';Uol.e! Jlesa Altitade 7,u6 feet 

I 

Method drilled A1r Bota~ Diameter ___ ,._ __ ~i.nches Use ~tian 

Drilled depth ,a,· feet Completed depth 300 feet 
Date drilled !e~ lg6o Chief Aquifer(s) __ ~pgpeMM._ ______________________ _. 

Depth to water ¢Cr feet Date ________________ Trsnsmissibility_. ________ JPd/ft 

Specific capacity cp•/ft 

Logs Depth 

Bandel:fer TUft' 
!'shirege ... 'her ----- ~':'~ 303 

Casing Schedule: 
Diaaeter (inches) 

2 
ReiU.rka 

Oa.l.ftld.zed pipe with tbe lover 20 :teet 
slatted 

• 

Chemical anal,Isis: Constituents 1 n parts per million 

Date • T .. p._°F, 8102 • Fe • Ca 

llg • Ha +It • RC03 • co3 • so4 • Cl 

F • H03 • Hardness 
' 

Dissolved solids 

Specific conductance atcratahoa, pH 

Radio~~aai~l analysts: Date ---· 
Pu d/m/1, u ug/1, • I 

Gross~ (Ga ... ) d/a/1 

Report source of data: Weir, J. L, Jr., am PUrt;ymun, w. D.' 1962 
Remarks: Dl":l.lled to obta1il core Jl&llplea of Du:ldelier Tu1":t 



DT-10 

G.L. Elevation - 7020 ft ; TD - 1409 ft.; 5611 Elev. 
water-level (1960) @ 1085 ft or 5935 Elev. 

Top 
Log Depth Thickness Elevation 

Tshirege Member, 
Bandelier Tuff 0-672 672 

Cerro Toledo Rhyolite? 754?-765? 11 6266 

Otowi Member, 
Bandelier Tuff 672-829 157 6348 

' GuaJe Member, 
Bandelier Tuff 829-864 35 6191 

Puye Fm 864-972 108 6156 

Tschicoma Fm 972-1012 40 6048 I Basalt 1012-1281 269 6008 
I] II-' ~I I ~ ... -! L . ?~-;~ .... ... 

Puye Fm 1281-1356 75 5738 I 
-S7~7 

Totavi Lentil 1356-1402 46 5663 

Puye Fm? 1402-1409 7 5617 

source: Weir, 1962 



Table 7. --~le log o:~ '<tell iJT-lC' 

Drilled b;-/ cable tool 

Total depth, 1, '•09 :.:'eet 

Completed ~n. 13, l_;cc 

Alti t-:.1de oi' land sur:·ace 7, OlS'. !i r'eet 

Thickness 

(feet) 

Bandelier T'...tff 

Tshirege Member 

lJnit G; 

Tuff, light-gr-.:J.y; cediur.! to very coarse; 

prominent sanidine phenocrysts with 

larger phenocrysts containing vhi te 

blobular inclusions; black mafic 

minerals; large assortoent of 

volcanic rod: :f:"'ra.err!ents ------------ 29 

Unit 5 ~ 

Not noted in samples. 

Unit 1,; 

Tuff, ligr:t-gray to light-!"ed, ~relded; 

coo:posed of sanidine, quartz, and 

I:lal'ic tinerals with some rock 

fra.goents of ·.rhi te and t;ray glassy 

rhyolite and crown latite ---------- 52 

Depth 

(feet) 

81 



T.:liclmess 

Bandelier Tuff - Continued 

Tshirege Member - Continued 

tJn1t3: 

Tuff, light-reddish-brawn; containing 

san!dine_. quartz, and black end 

,:;reen oafic cineral!l wi tl: some rock 

fragments of G,re.y c;la.ssy und reddish 

Z0:1yo::..:.. te ~ lnti te. Light-yellmt 

deYi t:::-if'ied pu.."dcc CCC~lrS :Tor-, l2U to 

138 feet ---------------------------

Unit 2: 

Tuff, ::-eddish-l:.rcm: to ligl1t-c:::-ay; 

contc.ins sar..icline. qu.<:n-t::: _. pink 

orthoclase, and a fmt fragr.:ents of 

chalcedon:l and sand-size rock frag­

ments of gray glassy rhyolite and 

latite -----------------------------

(feet) 

)7 

(feet) 

138 

228 



:Jeptb 

(feet) (feet) 

Bandelier ~~f - Contin~ed 

Ts:U.rege Hewer - Continued 

lJ"'...i t lB ; 

l"..::.f:f, lic;ht- _sray to ·rcr:y li :;~~ t- or:.:::-..;e; 

pu::.iceous, ccntair.s .:Jani2.ine 1 quartz, 

_:c.rk :uafic td::::eral.z, ;md felG.spar 

•ri tr: -r;ro:::lir.ent. altero..tion rings; :-xk 

:.'ragn:er:.ts c:..' r~olite ar:.d latite. 

Unit !_t.: 

trown stain:3 on oanidine f~nts; 

orange purrice fragments vit~ streaks 

of dark-1Jro\m glass along cell·.tl:.u~ 

str~ct~re; dark-green r:a:i~ minerals; 

an abundance of latite and rl'>~rolite 

rock :~~~ents ---------------------- 196 672 



Bandelier ~uff - Continued 

Ot01d nember: 

Tuff, light-reddish-tan; uhite, very light-

gray, and bright-orange punice fragments; 

dark-green nafic ninerals; latite, and 

light-gray rhyolite ~ fragme!".ts. 

Various volcanic rocks with layered 
b)lo> fctr'"/ 

structure occur from 754 to 765 feet 

Guaje member: 

Pt.unice, light-gray -------------------------

Santa Fe group: 

Puye songlomerate: 

Fanglonerate member: 

Cor~lomerate; samples from 864 to 972 

feet contain mediun-gray, gray, and 

brown latite and r~yolite fragments 

Thiclr ... --:.ess 

(feet) 

157 

35 

and pebbles; subangular to subrounded; 

large vesicular fragments of black~ 

basalt. Sand-size fraction contains 

sanidine and white pumice fragments - 108 

Depth 

(feet) 

864 



Table 7. --Log c:::~ well IYI'-10 - Co.."ltinued 

Tschicoma Formation 

Undi~erentiated latite and quartz latite: 

Latite flov,~, dark-gray, vesicular, 

·rery fine cr:rstalline; r::J.a:fic !:linerals 

appear to be altered; ·t.liiW'eathered 

basalt fragments are included in 

latite -------------------------------

Santa Fe Group 

Basaltic rocks of Chino Mesa 

Unit 2; 

Basalt, ~ dark-red, vesicular ----

Unit l: 

Basalt, reddish-brown to black, dense, 

containing olivine, and dr~y green 

minerals on sane basalt fragments --

Puye Conglomerate 

Fal:lglcmerate member: 
~ 

0~ 
Conglomerate, consistingl\dark-gray 

lati te, red glassy rhyoll te; and brown 

cla:~ and silts ----------------------

"l 

Thickness 

(feet) 

17.3 

75 

Depth 

(feet) 

l,Cl2 

l,lc8 

1,281 



Ta..ol e 7 ·--Log cf · . .-ell DT-=..::; - Com:.L::.1ed 

Santa Fe §roup - Continued ., 

Puye ;onglomerate - Continued 

Toto. vi lentil: 
<; 

Conglomerate) consisti:lg of feldspathic 

quartzsite, gray and brown =..ati~eJ 

and red and light-gray rhyolite ------

Undifferentiated unit: 

Siltstone) sandstone and occasional 

conglomera~e; no sa.nples reco·;eredJ 

interpretation fran ga~a l~g ---------

De:-:t:.1 

(fee:-) 

7 ::..., -rC9 



At TA--..9 the L:ndifferentia.ted. wni t is S8.t--.;.rated, but iuasr.u.:c~ 

as it is overlain by much more permeable snt~ated rocks, little 

co~ld be learned abou-c the ·,,ater-beurint:; c21.o.:acter1stics of ~~ 

c:ndifferentiated ~nit from che pumpinc; tests on -wells rfr-')A, DT-9, 

and DT-10. Several inferences can be made, hc~ever, abo~~ its 

water-bearin,: prop:=rties on the basis of its litholoe;ic c::.a;;acterist~..::s, 

and by extrapolation cf conditions in the Los Al3ln0s Can;,-on ·,;el.:... :'i::!ld. 

Pumpi~ tests en city supply well L3 indi~a-ced a transmissibLi .. i. "':.;,: of 

about 2,500 £;Pd (e;allons per da.J) per foot for app:coxim::.t-::ly :.:-.e 
f./ 

c:pper 1,000 :t'eet for the unit (Theis and Conover, 19~. T'~ere:t'ore, 

a rncdero.te to low p.::.::meabili ty for the undifferentiated c:ni ~ i3 

indicated. Variations in li tholot;ic cha..cs.cter beth le.tel·all.,i o.nd. 

vertically in the ~nd.ifferentiated :.;nit probabl;:.r result. in d.iffe:-ences 

in permeability and differences in velocity ·.;ithin the a'i,;ifar. 

Movement ~hro:!g..1 beds haVing relatively hi~her permeabE.i t:,,. '.:o;..:ld 

be more rapid than t~out,;h less pe:-meable beds. 



Tabie 45. --Deep test DT-1\i 

USGS Locat1on No. 18.6.3.241 USGS Designation _D_T_-_10 _________ _ 

AEC Coordinates AD: Designation 

Driller Branch Drilling Co. Addreu _fa.rmington, New Mexico ______ _ 

Topography_Surface of Frijoles Mew· Altitude ._1 7 019 ____ .;._eet 

Method drilled~~b~le~t~o~o~l~------ Diameter __ ~1~2~~inches Use Observation 

feet Drilled depth 1,409 feet COIIJ.L.eted depth 1,408 

Date drilled March 1960 Chief Aquifer(&) 

Depth to water 1,085 feet Date.April 1960 

santa Fe Group and Tschicoma I 

_ Transmi aatbil 1 ty. F~r.afOa0~d/! 
Specific capacity_l~6-----~g-pm/ft After 16 hpura m'IPiPS at 78 gpm 

Log: TbickDess Depth 
Bandelier Tuff 

Tshirege Member ---------- &72-672 
Otowi Member ------------- 157-829 
Guaje Memer ------------- -35-864 "' 1 ··o 

Puye Coug1caerate 
BaglOIM!rate Hellber ------ 108-972 !. 

1 

Tsehicoma Fo~tiou -------- .40-1,012 
Bualtic B.ocka of ChiDO Mesa 

~ckness 
Puye Conglomerate .. "" 

1 'U--1.. "'J ., ,-'() 
Pang a.erate ~er --y_-. ,./", "'] 

Totovi Lentil -----""""~- -­c.. 11'' 
Tesuque For.at ion --lo~---

U it 2 N!__, .108 ~ (ol t'-1 
D -------------------. ~·~ y 

l4~;; 
Unit 1 ------------------- .l. 73- ;_ 281 ··· '; 1 

Casing Schedule:­
Diameter (inches) 

12 
Re..arks 

- I _;:; 
? 

Depth 

8 

Depth (feet) 
0-1,12tl 

1,09&-1,408 8-i.Dch casing rests on tbe bottom and is 
swedged into the 12-inc~ casing at 
1,096 feet. 

12-inch casing contains SO feet of slots 
below 1,078 feet and the 8-inch easing 
cont*iDa 141 feet of s1ota. 

Chemi~":al analysis: Constituents in parts per million 

Date April 1960 

Mg 2.9 , Na + K 

F .2 , N0
3 

1.0 

Specific conductance 

, Temp._§Z__•F, 8102~--'~S~---· Fe .00 , Ca 12 ,__.;-..... __ 
12.2 , HOD

3 
80 , co

3 
o , so

4 
3.7 , Cl__!:_2_, 

• Hardnees 42 , Dissolved eolids --------------------
135 at croahoe, pH 7. J. ------

]!adio'*~!!!~!L~l.l.!!~: Date Bov. 13. lH!.._, Pu :( 0.4 d/m/1, U 

Gross ...f (Gaauaa) 4 d/m/1 

0.7 pg/1, 

Report source of data: Weir. l. &. Jr., snd Purtymun, W. D., 1962 

Remarks: Electric logs available. ~:tor geoJ.es1e aD1 ~c 

izafOl'IEtion. 

'"' 
8J. 



TabJ.e lK>. --Test bole Oal!l1la 

A lt 11: udP. 6.;;....c.., 8~7:....0:-. ___ ~f e e t 

~et.: '- ~:-:;:<:>d~_m_~---- i)!a.:-::.~e:-_4 ___ _inches Use Obse~tion 

feet COI!tplete·i ::!e;; t:-. _ __5_4_ ---~eet 
Date drilled March 19.6.0_ ___ Chic;!f Aq..:ifeds) __ HaWL-____ _ 

l>er.tt: to water dry feet Date __________ Transmiss·.oility~---- ~pd/ft 

Specific capacity gpm/ft Afte~-----------------·----------------

~og: ~ekness Depth 

Allvvium -------------------- J 3 
Bandelier Tuff 

Tshirege Member ----------- 5l._·: 54 

Casi:1g Schedule: 
Diameter (inches) 

4 
Depth (feet) 

o-6 

Chemieal analysts: Constituents in parts per million 

Remarks 

Date ----------• Temp. _____ °F, S102~--------
Fe ____ __ Ca _____ __ 

Mg. _____ , Ma +It _____ , HC0
3
, ____ , co

3
_--'--' so

4 
_____ , Cl ____ . 

F _____ , N0
3
r-------• Hardness Dissolved solids ---------------- . 

Specific conductance ___ _ mtcromhoa, pH. ___ __ 

E~diochemi~~L~.lsis: Date 

Gross -f (GaiiiiiUl) d/m/1 

---------• Pu ___ _ d/m/1, u ______ ~pgli, 

Report source of data: Weir, J. B. Jr., and Purtymun, W. D., 1962 

Remarks: A nearby 24-inch diameter hole was drilled with a bucket 
ab&Ddoued becauae of the hardness of tbe tuff. 

to 71.ct: 
auger I\. and 

Drilled to locate pa~ perched water beJ:II!Bttlr AIJcb:l QuQioD~. 

,· 

, 



DT-9 
(•rn-· r~-; ........ 

G.L. Elevation - 6937 ft ; TD - 1501 ft.; 5436 Elev. 
water-level (1960) @ 1003 ft or 5934 Elev. 

Top 
Log Depth Thickness Elevation 

Tshirege Member, 
Bandelier Tuff 0-676 676 

Tsankawi Pumice Bed? 609-618 9 6328 

Otowi Member, 
Bandelier Tuff 676-802 126 6261 t~ .. q 

Guaje Member, 802-850 48 6135 f. I J J 

Bandelier Tuff 

Puye Fm 850-924 74 6087 ,t p f.r 
(brown clay, 60 % 
occurs 918-924 ft) 

Tschicoma Fm 924-1162 238 6013 ' & 1/ 

(water @ l005 ft or 
5932 ft elev.) 

Puye Fm 1162-1319 157 5775 s "..1 

Totavi Lentil 1319-1357 38 5618 ..f-6/( 

Pu;,;e Fm? 1357-1501 144 5580 f'S"7/ 
c,. "J.;~I..., ... Jfl•-_j.,.. 1 

source: Weir, 1962 



Table 5.--Sample log oi ~ell DT-~ ./ 

Drilled by cable tool 

Total depth 1,501 feet 

Completed February 19, 1960 

Altitude of land surt'ace 6, 937_~3 feet 

Thickness 

(feet) 

Bandelier Tuff 

Tshirege Member 

Unit h: 

Tuff, light-brO'IIIlish -tan, w-elded; 

cocposed of quartz and sa.nidine 

stals and fragments; light-gray 

sy and gray rhyolite in an ash 

rix; dark-green mafic minerals; 

-yellowish-gray pumice fragments 

dark mafic minerals parallel to 

cellular structure of the pumice; 

or amounts of clay veathered from 

ce fragcen:ts occur 1'rom !•8 to 58 

58 

57 

Depth 

(feet) 



Table o. --Log of i1ell DT-~· - Continued 

Bandelier Tuff - Continued 

Tshirege Member - Continued 

Unit ,. 

Tuff', light gray, containing quartz 

and sanidine crystals and fragments; 

fragments of light-tan and vhite 

pumice and dark-gray rhyolite in 

an ash natrix. Sanidine cryBtals 

increase in quantity from 711 to 

116 feet ---------------------------

Unit 2: 

~\tfi', light-purplish-gray, welded, 

dense; cOI:IpOSed of sanidine cr-;atn.ls 

and .fragments up to granul.e size; 

Thickness 

(feet) 

a fev quartz crystals and fragments; 

light-gray to gray rhyolite fragments; 

matrix is gray glassy ash; green 

mafic minerals coated with o.n iron 

stain ------------------------------

58' 

Depth 

(feet) 

116 



Table 6. --Log of' well DT-9 - Continued 

Thickness 

Bandelier Tuff - Continued 

Tshirege Member - Continued 

Unit lB; 

Tuff, light-gray to reddish-orange, 

pumiceous, containing some rhyoll te 

rock fragments. Light-gray tui'f' 

frau 280 to 308 feet contains 

sanidine; iron-stained quartz 

crystals and fragments; gray glassy 

rhyolite fragments; light-gray 

pumice fragments. Light reddish­

orange tuff occurs fran 308 to 390 

feet and is composed of sanidine 

and quartz crystals, w1 th some dark-

colored inclusions in the quartz 

crystals; light-gray and light-orange 

pumice vi th streaks of dark-gray 

glass along the cell structure; 

and a few fragments of dark-gray 

rhyoll te. Light-gray pumice fragments 

(feet) 

occur :'rom 390 to !162 feet ----------- 248 

Depth 

(feet) 

462 



Table 6.--Log of vell DT-9 - Continued 

Bandelier Tuff - Continued 

Tshirege Member - Continued 

Unit lA; 

Tu:ff, gray, friable, pumiceous; 

san1d1ne and quartz crystals in 

equal amounts; light-gray and 

gray glassy rhyolite fragments; 

some yellowish-orange pumice 

fragments included. Large light-

gray pumice fragments occur from 

609 to 618 feet 

Otovi Member: 

Tuff, light-gray, triable; containing 

light-gray and light-pink pumice 

fragments; quartz and sanidine crystals 

and fragments in a glassy ash matrix; 

light-red, gray, and glassy gray 

rhyolite; green mafic minera.l,s. Light-
-~-- - - --- -----~·---

red volcanic rock fragments with black 

and gray glassy bands occur from 756 

to 766 feet --------------------------

Thickness 

(feet) 

126 

Depth 

(feet) 

676 

802 



·:ra.cle s.--i.og of ·.:ell JJJ:-9- Contin'J.ed 

Thickness 

Bandelier Tuff - Continued 

Guaje Member: 

Pumice, light-gray ---------------------

Sa.nta Fe Group 

Puye Conglot:J.erate 

Fanglomerate :::ember: 
)( 

Conglomerate, gray; composed of 

rhyolite, latite, and light-colored 

igneous debris; some particles are 

fine to v-ery coarse and appear to 

be subrounded. Brown clay up to 

60 percent occurs from 918 to 921! 

feet -----------------------------

Tschicama Formation 

undifferentiated latite and quartz latite: 

Latite and quartz latite flew roek&, 

dark-gray. Inter-flow zones from 1,058 

to 1,078 feet and from 1,11t1 to 1,143 

feet contain latite and quartz-latite 

rock fragments; brown clay; yellow and 

(feet) 

74 

milky quartz fragnlellts. ·,.;ater encountered 

at approximately l,OC5 feet ----------

&,/ 

Depth 

(feet) 

850 

1,162 



Santa Fe group: 

Puye conglome:::-ate: 
;; 

Fanglomerate member: 

Conglo::::erate, gray; composed of rhyolite 

latite, and quartz-latite fra~ents 

"lfi th sone of t::e fi:J.e to coarse 

fragments shwoi:Jg 1.rell-rounded grains. 

Also fragments of light-gray siltstone 

(fee-::.) 

and light-yellm-rish-brown clay ---------- 1:;7 

Totavi lentil: 

Conglocerate, gray; rhyolite, latite, 

and qu.artzite rock :::ragr;1ents; ninerals 

' . t t' lo-­noted uere quartz, '.h1J.. e or _·:.oc 0se, 
,..... 

pink micro~cline, biotite, magnetite, 

tourmaline, and chalcedony; sand-size 

particles appear subrounded to 1-rell 

rounded --------------------------------- 38 

Undifferentiated unit: 

Siltstone, silty sandstone, and sandstone 

•nth occasional conglonerate1 light-bro~.rn; 

composed of r!l.yolite, ::.atite, quartzite\ and 

some punice.----------------------------------- 1~4 

(~eet) 

2..,_31) 

2.,557 

1,501 



USCS Location ~.., . .18.!.._~~l!!f4_3 _______ USGS DE>s1gnation DT-_9::--------

AJ:C J>esignatin:::. 

Gr:: 1 er _Bra.pch_p__;-illl:!!g_Co. ______ . Aa,;ress ..l..<Y!llington. New ~xico -------

Topop.!~}r.y_S_E_!"face of __ Frijoles~_!.~a Altitude _6,937 feet 

"YE>t :- :>:.: :::~! lled Cabj~~o_l_____ ::>ia:r:.ete:-__!!_____inches Use Observation 

Dr1.i. led .: -:pt::_~_l___!eet Compl de·l de;:>th _h~Ol_Jr:et 

Date j rillej_febz:uary 1960 Chi e! Aquifer( s) Sa.!l_t:JLre_ Gr~u_JLand Tscht,c~ ___ 
. · Formation 

Depth to water __j.,00~__1eet Date April 1960 ___ TransmJSsi b1l1 ty. 6l,~Jpd/ f 

Specific ~·apacity_~____cpm/!t 1\fterpumping for 24 hours at a rate of 88 ~ 

Log: Thickness Depth 
Bandelier Tuff 

Tshirege Member -----------
Otowi Member -------------­
Guaje Member --------------

Puye Conglomerate 
Fanglomerate Member ------­

Tschicoma Formation --------­
Puye Conglomerate 

676 
802 
850 

74-l,tl&,. 
238-1.162 

Fanglomerate Member------- .,157·1~319 

Totovi Lentil ------------- , ~1,357 
Tesuque Format ion ----------- . , lh4-1, 501 

Casing Sc~ed1.1le: 
~iameter (inches) Remarks 

12 

~epth (feet) 

0-1,335 115 feet of slots above 1,003 feet and 
180 feet below 1,003 feet. 

8 1,314-1.500 183 feat of slots. 

Chemieal Anal£!.!.!: Constituents in parts per .11!llinn 

!>ate_May 71 1960 , Temp._lQ_ °F, Si0
2
,____6=9 __ , Fe_.:z;4 __ , Ca 12 

Mg 1.2 , Na + JC~..4_. Hco3_.....;6~8~e- , co
3
_o __ . so.~___J_J._, Cl 

F ___d __ , N0
3 

.0 , Hardness -=-34~-· Dissolved solids 

Speci ftc conductance_..-1:::.::3=2 -.. ~ cromhos, pH_7 .6 __ 

2& __ . 

E~uH 2_9hemi ~aL!!!!~h:s i!: Date ______ _ , Pu __ _ d/m/1 ' u ___ -fpg/l • 

Gross -f (Gallllfta) d/m/1 

~eport source of data: Weir, J. E. Jr. • and PurJrymun, W. D.·. 1962 

Remarks: Electric loss available. Dr:Ul.ed tor geologie am eydrologic int01'11Btion 
· Trl.tiua UD1ta '~8~ J'eb. 1960~ depth 1.325 :teet. 

!rrit1Uil units 3,5,. J'eb. 1969# c!epth 1,501 :teet. 



~bl.e 48.--Core bol.e e!I-J.·. 

'*' USGS Location No. 18.6.4.224 tJSGS Designation CH-1 (cor+ole 1) 

AEC Coordinates ------~------·--------- ABC Designation ------------------------.... 

Driller Soil Mech. Inc. Address Bryan, Texas 

Topography Surface of Frijoles Mesa Al u tude 7,170 feet 

Method drilled Air Rotary Diameter _______ l ...... --tn.ches Use Observation 

Drilled depth 501. feet COIIpleted depth 500 feet 

Date drilled December 1959____ Chief Aquifer(s)_-~N~o~n~e-------------------------------­

Depth to water dry feet Date Trarismissibility~·----------_gpd/ 
Specific capacity ________ ~c-nM/ft After _______________________________________________ ____ 

Log: ~ckness Depth 
Bandelier Tuff 

Tshirege Member ----------- 501· 501 

Casing Schedule: 
Remarks Diaaeter (inchea) 

2 
Depth (feet) 

0-500 Galvanized pipe with the lower 20 feet 
slotted. 

Chemical analfsia: Constituents tn part a per million 

Date • TMp._•F, 1102 1 Fe 1 Ca 

llg 1 Ma +~ ' HC03 co3 804 , Cl 

F • N03 1 Bardneaa , Disaolved sol ida 

Specific conductance aicroahoa, pH 

Radio~!laical analyst a: Date ____________ , Pu. ____ d/m/1, U. ____ --lpg/1, 

Groaa -f (Oa-) d/11/1 

Report aource of dataa Weir, J. E. Jr., and Purtymun, W. D., 1962 

Re .. rka:· Drilled to obtain core samples of Bandelier Tuff. 



) 

TB.ble 49. --Core ho~e 011-3 

USGS Location No. 18.6.4.242 USGS Deaignation CH-3 (core hole 3) 

AEC Coordinates---------- AEC Designation ---------------------------

Drtller __ ~s~o~i=l-M~e~ch~·-I~n~c~·L---------- Address Bryan, Texas 

Topography Surface of Frijoles Mesa Altitude.7~,_1~7_0 ____ ~feet 

Diameter __ .:,3 ___ ~tnches Use Observation 

Completed depth 300 feet 

Method drilled Air Rotary 

Drilled depth 300 feet 

Date drilled February 1960 Chief Aquifer(s) __ ~R~o~n~e----~----------------------
Depth to water __ d:;ry::...--~feet Date _________ _ Transmissibility ..... __ _ _gpd/ 
Specific capacity _________ g~DM/ft After ______________________________________ ___ 

Log: !l!lickness Depth 

Bandelier Tuff 
Tshirege Member ------------300 300 

•. 

Casing Schedule: 
Dia .. ter (Inches) 

2 

Depth (feet) 

0-300 

Reaarks 

Galvanized pipe with the lower 
20 feet slotted. 

Chemical anallsts: Constituents in parts per million 

Date , Teap._•P', 8102 Fe , Ca 

Ill , Ma +K 
' RC03 ' co3 ' 804 , Cl 

F • MOl , Hardness , Dissolved solids 

Specific conductance _ atcrOIIhos, pH 

Radio~~aical analysis: Date. ____________ , Pu. _______ d/m/1, U. ______ ~pg/1, 

Gross -f <aa-> ____ d/11/1 

Report source of datal Weir, J. E. Jr., and Purtymun, w. D., 1962 

Remarks: Drilled to obtain core samples of Bandelier Tuff. 



~ so.~st ho~e _Beta 

USGS Location No. 19.6.34.331 USGS Designation ________ Bet ___ a ______________ _ 

AEC Coordinates AEC Designation ----------------------~ 

Driller Casey Dri111ni Co· 
Topography_Floor of Water Canynn 

Address --~to-=s~Ang~~e~1~es~,~Ca~1~1~f~·--------------­

Al t1 tude 6,801 feet 

Method drilled Bucket Auger Diameter 24 inches Use Observation 

Drilled depth 18o feet Completed depth 18o feet 

Date drilled 1960 Chief Aquifer(a) ____ ~NOne~~---------------------
Depth to water dry feet Date Transmi a a i b 111 ty ..... ____ ~pd/ t 

Specific capacity _________ g~pN/ft After ________________________________________ ___ 

Log: ThiCkness Depth 

Bsnde~ier Tuff' 

~bir~e Member ------------
.. o.. .- ... · 
..i.U.J- --- . 

Casing Schedule: 
Diameter (inches) 

24 

Depth (feetl 

0..15 

18o 

Remarks 

Co:rrupted iron pipe 

Chemical analysis: Constituents in parts per million 
Date. _______________ _ 

• Teap. __ 0 1", 8102 • Fe ·----• Ca. _____ _ 
llg. _____ , Na + IC. ____ _ • HC03 coJ so4 Cl ____ . 

F ____ , N03~---- • Hardness 
' 

Dissolved solids 

Speeific conductance. ______ __ •i croahos, pH. __ _ 

• , Pu _____ d/m/1, U. _______ --lpg/1, 

Gross -f1 (GaiiiiiUl) ___ d/m/1 

Report source of data: 'Weir, J. E., Jr., and PurtJ'liiUD., W. D., 1962 
Remarks: Drilled to ·dete:rmine possible perched water beneath Water ~n. 
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Table 5~1,--Hoisturr ·ccess tubes in TA-49 

Altitude of Lt!llgth of 
AEC-LASL Construction land surface Diameter plastic Log 

cordinates date (feet above of casing 
mean sea casing below Alluvium llandelier 

level) (inches) land (feet) Tuff 
surface (feet) 
(J cet) 

104 + 40S Feb. 1960 7 J 162 2 49 4.5 I 44.5 
85 + 48E 

I 104 + 63S Feb. 1960 7 J 170 •2 19 1 18 
83 + 39E 

105 + 92S Feb. 1960 7 J 171 2 19 4 15 
84 + 95E 

105 + 92S Apr. 1960 7 J 171 2 I 
49 3 46 

I 85 + 02E 

l 104 + 73E Feb. 1960 7,129 2 l 49 1 48 
99 + 28E 

107 + 12Sj Feb. 1960 7,131 2 I 10 5 5 
100 + 05Ei 

106 + 66Sl Feb. 1960 7,141 2 19 5 14 
96 + OlE 

I 
115 + 97EI Feb. 1960 7,163 2 50 1 49 

82 + OJE 1 

114 + 82~ 1 

82 + 67EI 
l:'eb. 1960 7 J 169 2 19 2.5 16.5 

114 + 56sl .Feh. 1960 7,174 2 20 7 13 
79 + 96Et 

121 + 29sl J:.'eb. I. 960 7' 112 2 49 2 47 
96 + 44E ... -· I 

" • ..i 



Table 51.--Hoisture access tubes - Continued 

- AEC-LL\.SL I Altitucle of' Length of -
USGS USGS desig- AEC-LASL Construction land surface Diameter plastic l.og desig- location nation coordinates date (feet above of casing 

nation number (hole mean sea casing below Alluvium Bandelier 
number) level) (inches) land (feet) 1'uff 

aurface (feet) 
(feet) 

18. 6. 3.133 5 120 + 57S Feb. 1960 7,116 2 20 1.5 18.5 
94 + 70E 

18. 6. 3.312 8 122 + 76E Feb. 1960 7,107 2 19 3 16 
96 + 94E 

18. 6. 3 .133a 6 118 + 72S Feb. 1960 7,122 2 19 3 16 
94 + 94E 

18. 6. 3 .132a 23 111 + 32S Feb. 1960 7,136 2 39 2.5 36.5 
94 + 36E 

s;J 18. 6. 3.131 1 111 + 05S Feb. 1960 7,146 2 19 3 16 
92 + 38E 

18. 6. 4.212 10 102 + 15S Feb. 1960 7,210 2 19 9 10 
68 + 83E 

18. 6. 4.244 9 116 + 67S Feb. 1960 7,115 2 19 6 13 
88 + 44E 

' 

18. 6. 3.132b 3 113 + 40S Mar. 1960 7,104 2 19 6.5 12.5 
98 + 15E 

18. 6. 3.143 4 117 + 02S Feb. 1960 7,049 2 19 4 15 
104 + 57E 

18. 6. 3.132c 2 113 + 93S Feb. 1960 7,097 2 19 12.5 6.5 
100 + 40E 

18. 6. 3.124 21 104 + 96S Feb. 1960 7,090 2 29 2 27 

I 110 + 31E 



Table 5.L--Hoisturc <..-~css tubes - Concluded 

AEC-l.ASL Altitude of 
USGS USGS .:ksig- AEC-LASL Construction land s1 rface Diameter 

desig- location nation coordinates date (feet above of 
nation number (hole mean sea casing 

number level) (inches) 

10M-2 18. 6. 3.124a 22 104 + 54S Feb •. 1960 7,093 2 
108 + 6,9E 

WCM-1 19. 6.34.344 - 92 + 2os!.1 Feb. 1960 6,745 2 
111 + 20E 

WC!t-L2 18. 6. 2.113 - 102 + 2os!1 Feb. 1960 6,650 2 
145 + OOE 

& 

];./ Location approximate, taken from map. 

Length of 
plastic 
casing 
below 
land 
surface 

(feet) 

20 

10 

10 

Log 

Alluvium Bandelier 
(feet) Tuff 

(feet) 

4 16 

10 -

10 -

~ 

-"' 



M::>rtandad Canyon 

An investigation of Mbrtandad Canyon as a site for disposal of 

treated lm1-level radioactive wastes tlas co.Dducted prior to its use 

as a dis:?osal ar~a (Baltz, Ab:ra.ha.Ins, and Purtymun, 196.5). A '\-lell to 

monitor possible radioactive co.ntam.ina.tion of the I:Jain aquifer, a 

sys=tem of ol~s~r.ration wells to monitor tt.e movement of perched water 

within the alluvium, and lines of moisture accens tuLes ad~acel~ to 

many of the obsermtion wells to monitor movencnt of' moisture into 

tl~e und ~rlying tu.f'i' v1ere constructed. Eight s'i.U'"f'ace-i·Tater .saq>ling 

points ·Here established. No conta.mi.Dation has been found in the r:ain 

ag_ui.i'er. ':L'he perched v1ater ·uas found to infiltrate the tw"'f' u.."lC.er:yilJb 

the ~anyon and not to flm1 beyond the area of' study. Geologic 1 hyrlrclO[:ic 1 

and construction c!ata are presented on table 52 to table 55. Locations 

of observation and test uells are shown on Fi.;ure 6 a.Dd location of 

Figure 6 (caption on next page) belo.ngo near here. 

moisture access tut~s are shown on Figure 7· 

Fiyure 7 (~aptian on n~~ page) belongs ncar here. 



F..:.cur·2 7. --Location ·~i' moi[;tu.re accc:::;:; tubes in the M:.r' ... andc..d. C.?.ny:.n 
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TW-8 

G.L. Elevation - 6872 ft; TD - 1065 ft.; 5807 Elev. 
(water @ 985ft; 5887 elev. when drilled (1960); 
water rose to 963 ft; 5909 elev.) 

Alluvium 

Tshirege Member, 
Bandelier Tuff 

Tsankawi Pumice Bed? 

Cerro Toledo Rhyolite 

Otowi Member, 
Bandelier Tuff 

Guaje Member, 
Bandelier Tuff 

Puye Fm 

basalt 

Puye Fm 

source: well logs from Baltz 

Depth 

0-45 

45-110? 

110-150 

150-165 

JcC-

1/5-445 

445-490 

490-575 

575-725 

725-1065 

Thickness 

45 

65 

40 

45 

85 

150 

340 

Top 
Elevation 

f="_/..-::»,.,·)c-

6827 - 6 t? JP f!'· c,:. ~-
7 

·•• :. c. 

6762 -

6722 -
,1) ,~ i c j< ' " -'h /7 .s-: ' -

, ... - .. ::-,..,._,p. 
t7J7 

~- - bcf'/? 

/ 

/.., ........ ' ..-' _., / ~ 

.. -~ ' ' ' ,,.: ...--' . 

6427 - 6 '!..?~"? .-

6382 - 63 !?r..., 

6297 - ~~'l~ 

6147 - tJ_j-.? 



CROSS SECTION SHOWING • 
WELL CONSTRUCTION 

I 

4' x 4' concrete block Steel hanger plate holding 
a" fasing in tension 

1'­
ID 
0 

I 

l 
<;? 

-=.:--

[ 

Land surface 



LOG OF SAMPLES OF ROCKS PENETRATED 
o~pth b~low 

Orollooq rote land Sllrfoce 
(mn'lute~ per fool} {ful) 

80 "'0 20 tO 0 
~e·6871.7fut 0 

or face 

Sond,.-o,~ ftnt- to coorn-ttaiMd. and int..-tniaed dar, &lit, 
-t'·F.-··•·.··'·•'·.1 and trovfl. TN soN ts ~ of 9t'OJ oM trunith~lf'OJ 

rock trotlfteftts, IOfM ..,ortz OftCI 4'H~ttdte, oftd 101M troint 
of tlassr voleoftic rKII.. TM ,, • .,.. it COMpoud ef lf'O)' 

r.-.-,·s·,~··:'loftd. tt•~•ttor IMibrOUfldtd k09fl'lent• of kltllel!li 
pink dettH rllyolite o block bo.alt i and tf'OJ Microporpft,ritic 
ondetitel!l 
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as Iorge as l/e inch. Between 190-200 feet the samples consist 
of 50-60 percent light·brown rhyolite fragments 

Tuff, light·groy, pumiceous, and tuff breccia. More than 50 
percent of the unit consists of gray and red glany rhyolite 
fragments. Motrill is sanidine and quartz crystal fragments 
and 9lossy, fine-grained ash 

Pumice, light·ton to light·groyi some lumps ore as Iorge as 
'12 inch. Quartz and sonidine crystal fragments, and fragments 

and red microcrystalline lotite or andesite ore 

Basalt, dork·brown to block, dense, microcrystalline 

Basalt, groyi consists of greenish·groy, fine-grained glossy 
fragments and plagiOClase crystal fragments 

Sond,groy, fine- to coarse-grained, and intermixed cloy, silt, 
and grovel. The sand is composed of 9ray and greenish-gray 
rock fragments, some quartz and quartzite, and some groins 
of glossy volcanic rock. The grovel is composed of gray 
and greenish-gray subrounded fragments of lotite(?) i 
pink· denie rhyolitei block bosol,·1 and gray microporphyritic 
andesite(!} 

I> 

I~ 
in overlyinq rock• The lower 20 feet of sand '" 

·-·c:fo;;,~i?';~·~·~~mii;;;m~of quartz crystal fragments with grOnU.Ies· oncf"Sinciil 
pebbles of greenish lotite, gray rhyolite, dork·brown and dork·groy 
ondes•te(?l and bosolt,ond ton pumice. Water was encountered 
between 985-990 feet and rose to 962.6 feet below 
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Tw-f 
Depth below 

Onlling rate land surface 
(minutes per foot) (feet) 

eo 40 20 tO o 
ce 6871.7 feet 0 

1) 
r-

[ 
~~ r-

50 

100 

;-~~·- -- --
< 

c- 200 

f-

LOG OF SAMPLES OF ROCKS PENETRATED 

No samples. Samples from TW-SA ore fine- to very coorn­

h~,..,-,..,..,-.,.f-i;Qc:;ro;::;n;;-e-;:d;;s:;;o-;:nd=co:;-m;:p:;;os:;:;e;;d;;;o;;<f;:-q;:;uo;;;r;;tz;;;;;on;;<d-;s;;-o-;nl;;;.d;;;;n:;e;-c;;:ry;;;s1to;;t;;;f;;;ro;r;9;;m-;en:;t;;s~-j Alluvium 

Tuff, pink,hiQhly pumiceous. Frooments of dark-gray and brown 
dense rhyolite ore common, especially between 155-160 feet. 

" G>.D 
; E 

" "(;::E 

~O~e· ihYOiite tragn;enti"CJre-01 ·io~o-e cis ·~-i·i inCh--· --------

Tuff, liCJhf pinkish ton, pumiceous 

Tuff and tuff breccia, liQht pinkish ton. Motri~e is fine-orained 
Qlassy material and tiny crystal froQments. About 40 percent 
of the tuff consists of fine- 10 toone-grained quartz and 

feldspar crystal fro9ments, and glossy gray rhyolite fragments 
as Iorge as 5/e inch. Between 190- ZOO feet the samples consist 
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Tuff,light-oray, pumiceous; consists of quartz and sa=nc-;d'"';n"'e~­
crystol fro9ments, and red and gray rhyolite fragments in 
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a~ ashy matrix 

Pumice, light~9ray; lumps ronQt from 1/4 to I inch 

Tuff, light·Qroy, pumiceous, and tuff breccia. More than 50 

percent of the unit consists of 9ray and red glossy rhyolite 
fragments. Matrix is sonidine and quartz crystal fragments 
and glossy, fine-grained ash 

Basalt, dark-brown to black, dense, microcrystalline 

Basolt,gray; consists of greenish-gray, fine-grained glossy 
fragments ond plaQ•oclose crystal fragments 

Basalt similar to above but Slightly scoriaceous 

Sand, Ql'oy, fine- to coarse- grained, and intermixed cloy, silt, 

and grovel. The sand is composed of gray and greenish-gray 
rock fragments, some quartz and quartzite, ond some grains 

"~ ·-" o.D 
"E .,., 

::;; 

...,f !"lnc:c:u ut'\lrnnir rt'lrt.c ThP ornvPI ior; r:nmnn~P.d nf oro" 't" 

m 

.. e_ .,_ 
E ~ 
0 0 
- 0. 
"'~ 
"'" 0 0. 
u 0. 

" .,_ ,.. 
" a. 

1 
i 
l 
l 
l 
J 



UNITED STATES 
DEPARTMENT OF THE INTERIOR 

GEOLOO ICAL SURVEY 
Albuquerque, New Mexico 

Prcl:Lni:nary report on the geology and hydrology of 

' 
Mortandad Canyon near Los Alamos, N. Mex., 

vith reference to disposal of liquid, 

lov-level radioactive waste 

By 

ElDer H. Baltz, John H. Abrahams, Jr., 

and William D. Purtymun 

\ 

Prepared in cooperation with the 

U.s. Atomic Energy Commission and the 

Los Alamos Scientific Laboratory 

.... - .......... 



Deep test well 

cJe&p IIJe./1 
A" test hsJ.a was drilled in Morta.."ldad Ca.eyon near the middle 

" ~II 
of sec. 2), T. 19 N., R. 6 E. The SQla" was bottomed at a depth of 

1, o65 feet in the main aquifer of the Los Alamos area. This !::lb1.e ut 11 
I.Jc./1 

i s deoigna.ted. as test well 8 (TW-8 on :t'ig. 2). The lw.1.e was drilled 
' ,.. 

by ~e cable-tool method. Drilling began on November 8, and the 

;tell was completed December 15, 1960. Drilling time vas recorded 

I 

a.nd rock cuttings were collected at depth intervals of 5 :teet. 

The drilling-rate log, a description or the cuttings, and details 

of well construction are shown on figure 4. A bOle 18 to 20 inChes 

in diameter was drilled to a depth of 85 feet. Fran 85 teet to the 

total depth of 1,o65 teet, a hole 1; 5/8 inches 1n diameter was 

drilled. 

50 



An Lll1Perfora.ted steel casing, 2::> inches in diameter, and 4;. 5 

reoct long, ,.;as driven to a depth of 42 :teet below land surface to 

.-1 out water in the alluvium. A 14-incb diameter steel casing, 

t:. reet long, ws suspended inside the OO·inch casing. Cement 

,_.
0 

poured around the 14-inch casing to fill the annular space 

!:"'J'l o. depth of 62 feet to the land surface (fig. 4). An 8-inch 

=r.~n& l,o67 feet ll inches long, w.s suspended inside the 14-inch 

oae10S in such a manner that the 8-inch casing does not rest on the 

~ t tom of the hOle. Slots were cut w1 th an acetylene torch in the 

~r 112 feet of the 8-inch casing. The slots are 6 inches long, 
d~~ree.s 

)., c 1.nch vide' and are spaced 90\1\ apart horizontally. The vertical 

t;o.c1ng 1a 6 inches between the horizontal rovs o:t slots, and the 
dt~'fttJ 

~~~tn ot each row are staggered 45\horizontally, with respect to 

~.o oloto in the next row above and belov. The well was partly ituQ.£ Qe'l&lo,-eCI 

4cveloped by bar:kine; for 1 hour on December 15,;,. additionall'j 

.. ~~nt e-eetu~ei during a 2-hour bailing test on Decentber 1.6, 

1/-N. J:,e~·· ... t. 
It surface w.ter or shallOW ground vater sbould"leak down 

L""'ll.M the a:>-inch and 14-inch surface casings, it may be possible 

\c. ~eal the upper 465 feet of the vell by pouring grout into the 
~ th~ 

.. apace betveen the 8-inch casing and borehole. A pe.clter 
~ 

•tAt o,. machi . 8-.. nery belting is attached to the outside of the in~ 

-. 1~ at a depth of lii5 feet to provide a bridge for the grout. 

Ac~ .. to · the annular apace above this bridge is provided by a 

).1:-.ch-diacet er pipe at the well head (fig. 4). 

"il 



~: 

,~' 

we. II 
The :first attempt to drill a deep test ~1\ was abandoned at 

a depth of' 4o :feet, because a drill bit and holding wrench were 
we. II 

10st in the hole. This~, designated test well 8A. ('N-8A) 1 is 

" 
aoout 50 :feet eant of TW-8 and is used a.a a shallov observation 

·.;ell. 
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Transmissibility and permeability 

A bailing test was made at test vell 8 on December 16, 1961\. 

to determine the coefficient of' transmissibility and the pel~bility 

of the part of the main aquifer tapped by the well. The avel"a6e 

rate of bailing vas 16 gpm during the 2-hour test. The residual 

d..'t"S;ld.own 5 zuinutes after bailing ended was 0. 35 foot. Recovery 

to the original water level was complete 8 minutes after bail:!.ng 

ended. The wter level recovered so rapidly that 1 t -was impossible 

to determine the total amount of dra.wdown and the rate of recover'./ 

during the first 5 minutes ~er bailing ended. Thus, the coefficient 

of transmissibility and the per-meability computed from the data 

obtained in the bailing test are considered to be only approximationn 

of the actual values. 

The coefficient of' transmissibility is defined as the rate of 

flow, in gallons per day, of water under unit hydraulic gradient 

at the prevailing temperature through a 1-f'oot wide vertical strip 

of the aquifer. The vertical stri;p llas a height equal to the 

thickness of t.'le aquifer. The deteminetiol:l gf the coefficient of 
i.s Je..te.,..>V~.i .., .. f;o~ dro..wJoiAJt\ or-

transmissibility,_ :2:e ·eased: os tbe rate of recovery of the lJater 
d.._,-,·,'3 or :,.,,; ti-te .... a.te. of- c...J;tJ.,eJ,..._wa.l 

level" after a period of pumping or bailing; which is the method 

devised by Theis {1935) and later described by Wenzel {1942). The 

coefficient of transmissibility is calculated to be 2,~ gpdjft 

(gallons per ds.y per foot) for t.he part of the main aquifer 

Penetrated by test well 8. This figure may be, slightly higher or 

lower tban the actual transmissibility, because the rapid recovery 

or the water level resulted in fewer measurements than are usually 

considered neceas~J to determine the rate of recoverJ. 



To determine the field coefficient of permeability,_ the 

coefficient of transmissibility (2, 100 gpdftt) is divided by the 

thickness of the aquifer penetrated ( 80 teet) • This gives a field 

coe:f'ficient of permeability of :30 gpd per square foot for the 

lower part of the fanglomerate member of the Puye Conglomerate at 

teet vell 8. 

North of test well 8 in the vicinity of test wells 2 and ;, 

the top of the main aquifer lies belov the ,fanglomerate member, and 

the water-bearing beds occur in the Totavi Lentil of the Puye 

Conglomerate. Data from pumping testa show tbat the field coefficient 

of penneability or the Totavi Lentil at test well 2 (290 gpd per 

square foot') and test well ; ( 320 gpd per square foot) is about 10 

times greater than that of the .Fanglomerate member at test vell 8 

( :30 gpd per square foot) • This change 1n permeability in the main 

aquifer is reflected in the change in direction of the contours on 

figure ll between test wells 2 and 8. 

Using the data collected durin8 the balling 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 about 73 feet per 

year. 

-;:, 
1~·-·· 

·so 
~~ ,. 
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Because of the time elapsed between the end or the bailing 

test and the drawdoYm measurement, the total amount or drawdown 

is not kno,~. However, by using the coefficient or transmissibility, 

the specific capacity (gallons per minute per root of dra"Wdo'Wil), is 

estimated to be about 2 gpm per foot of dra'Wdown (Theis and others, 

1954). Thus test well 8 could supply small quantities of water 

for domestic or industrial use. The well can be used as a 

monitoring well, as have the other test wells in the Los Alamos 

area. 
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of test well 8 by plotting s' against tIt' 



.. Tal-- ' 53···0bservation "WelliS in M>rtandad and Ten-Sitr ~one .. Los Alamos Area, Jew ~1ao • 

uoos 
desig­
nation 

uoos 
location 
number 

t«X>-1 I 19.6.22.133 

-2 I 19.6.22.134 

~ 

-3 19.6.22.144 

... 4 19.6.23.312 

-~ 19.6.23.312o. 

-5 I 19.6.23.322b 

~6 l 19.6.23.414 

... 6. 19.6.23.414& 

-6.5 19.6.23.414b 

-7 19.6.23.441 

·7·5 19.6.23.442 

-8 19.6.24.313 

-8A I 19.6.24.313a 

... 8.21 19.6.24.314 

·9 I 19.6.24.342 

-9·51 19.6.24.431 

im!..:nrn:L 
coor­

dinates 
Construction 

date 

Nov. 1960 

Nov. 1960 

Nov. 1960 

Oct. 1960 

Oct. 1963 

Oct. 1960 

~r0ct. 1960 

cl Dec. 1961 

llov. 1961 

Oct. 1960 

Bcw. 1961 

oCt. 1960 

Rov. 1961 

Rov. 1961 

BOY'. 1961 

Bov. 1961 

"AltitUde or -:- - Length or 
land surface Diameter plastic 
(teet above of casing 

mean sea casing below 
level) (inches) land 

7,153·3 

7,133·5 

7,046.2 

6,~9.4 

16~., 
6,876-7 

6,848.9 

6,839·3 

6,8Q7.6 

6,898.6 

6,797·3 

6,781.8 

6,749.8 

3 

2 

2 

2 

' 
' 
3 

2 

4 

' 
' 
' 2 

2 

' 2 

surface 
(feet) 

_ ·l.a 

9·9 

12.7 

23.5 

19 

,a., 
10·1 

45 

42}d 

68.,. 
60 

83.4 

50 

70 

55·5 

46 

l£>g 

AlluVium' ~elier 
{feet) '1\lf'f 

1 

1 

7 

22 

1.8 

35 

~ 
45 

112 

55 

60 

61 

50 

70 

55·5 

46 

(feet) 

0·2 

8.9 

5·7 

1.5 

1.0 

3·5 

34.7 

-
13.5 

22.4 

... 

-

Remaru 

-
• 

• 

Destroyed, new 
well 5 tt. veat 

' Jknr kDavll aa 1110-4 

-

-
-

... 

• 

-
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Table 55.-- ..:~'ace •:~tcr Gw:...-pli!Jb points in 1-brrencla.U. Canyon 

rm8 
desicnation 

N'""-: ::3igma efi'lucnt 
n~..:a.r uuti'u-l 

{con:nu~nce cf 
M::·. tanda·:l and 
Effluent canyons 

Ga,""':ing station (G.3-l) 

lviC8 3.2 

MC3 3.9 

Gawlng 3ta~ion 2 (Gs-2) 

MCS 5 

97 

u;n8 
location 

number 

319.6. :?1.121 

S19.6.22.143a 

819.6.22.14.3 

819.6.22.234 

819.6.22.422 

819.6.23-311 

519.6.2_3.312 

Cl9.6.2.3 . .322 



AciJ. and P.teblo Cal:Jyons 

A study oi' the c!i.::;?o:::al of treated low-level radioactive 't~astes 

was conducted in Acia and Pueblo Canyons (AbnU~~ and others, 1961). 

An observation well system consi.:;ting of drive points and dug wells 

in the al.:uvi:.m1 and shallow 't·Tells drilled into the tm·lcrlying 

conglomerate v:as constructed. Weirs and suri'ace-'t·7ater sampling points 

to measure discharge and monitor water-borne radioactivity were 

established. 

Sparse inf'orr.:ation is available on construction oi' 1-1ells in 

Acid and Pueblo Canyor..s. ~~veral 'I-T ells have been destroyed by high 

vtatwr flm1; othera have been :r.artially :filled. by sand. l·hnY oi' the 

sites are used only as reference points in suri'ace 't.zater and alluvium 

saxrpling. In general, the system is in poor repair. Locations and 

available construction data are presented in tables 56 to 58. Locations 

are shown on Figure 8. Ea.J.i::>active nuclicles v1ere i'ound. to collect 

Figur:.; 8 ( -::a;;tion on next ;,:>a.~e:) bclOll£3 ncar here. 

mcstly in the cl:J.y and alluvial particles and dispersed downstream 

by fiood i'low and inter.:ittent waste discha.r~e such that there i.;as no 

hic;h concentration l:uildt..-p. Collta.r'..ina.tion was generally below of'f 

site tolerances. 



Ficu.re 8.--Locati;n o:f 1-rell, a:;-.rJ.nr.;, strea.r.-., 8-nd alluviur.: G:J;.Ipline; 

points in Acid, Pueblo and ~yo Cs.nyons. 

-
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Table 5C • .:-Wells in Acid and Pueblo Ca.nyans dispona1 a.rea, AC r .nd 

PC series we.:J.. 

UX3 USGS 
location desig- AEC-LA3L R·Jlna.rks 
nu.r.:bcr nation cor::=.inates 

19.6.16.214 AC-1 Dec":royed. 

19.6.16.2)2 AC-2 Do· 

19.6.16.2J2a AC-3 CorruGated metal pipe. 

19.6. 9·434 AC-4 Dcst~v'"'-". 

19.6. 9-441 AC-5 Currugatcd metal pipe. 

19.6. 9·423 PC-1 Driv~ "''"int. 

19.6. 9·~ PC-2 JJ~;;::;;'troyed. 

19.6.10.331 PC-3 Do. 

19.6.10.431 PC-4 Drive pcint. 

19.6.11.333 PC-5 fustroyed. 

19.6.14.222 PC-6 Co~ated r:1etr~1 pipe. 

19.6.14.221 PC-6A Drive point. 

19.6.13.131 PC-7 Do. 

19·7·18.132 PC-8 Destroyed. 

l9·7.18.24la PC-9 Corruc~ted metal pipe. 

19·7·17.321 PC-10 Drive point. 

19-7.17.322 PC-11 De·. 

.i..OO 
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-
18ble 57 • -·Observation wells (. -lled April 10 to lB 1 19561 1n Pueblo ~n, 

PO aeries wells . 

uros mns ~-LASL Altitude · ot Well Depth to 
· deeig- location coor- land surface depth water below .Remrks 

nation number dinates (feet above (feet) measuring point 
mean sea (feet) 

level) 

PO-l 1917.:1-SlW - 1.6 4rJ .A11eD'oae4 
-·~ 

~9· 7 .1.8.244 6,4Jia.o 36 lB teet ot 3•1Dah. pipe. (PO-lA) caq,. 
........ . -~ -· -_.~ .. ·· 

10-lB 19.7 .1S.e411a 6,411.2 '18 ,~, AbaDJODed 
.. 

PO-lO 19.7 .J.B.alae 6,4116.5 aa rlqo. A~'nrO:» 1(1 
• 

PO-lD. 19.7 .18.2.1iea 6,450(t) 23 tfkt• /\l1nn Dc:uorl 
I 

P0-2 19·7·18.2" 6,478.4 30 ·~ A 1Jnn.a,.cl1 4 

~ fG-2A l9·7·1B.e4Ja 6,452.0 lJtt a teet a ten ot lj.wh ,1,. u1 •DtpttM. 

P0-2B 19.7 .l.8.24lb 6,455·5 11 417 AbaDdeDicl . 
PO-' 19.7 .l.8.14J. 6,498.9 27 li tNt 12 ten oi J.j-tDDh J1pe u4 laDI1poiut. 

.Ab&IW'oaed 
PO-'-' l9o7ol8el4Ja 6,512.7 '' 10 teet 22 teet ot J.i-1DIIh J1pe &D4 .... j lit. 

PO-'B 19.7 .18.1328, 6,52().4 13 5ofteet · 59 teet ot 2-:l.aoh plutio JtlJe• 
-.. ... __ . .-

P0-4 l9·'·13.2lt2 6,524.2 4' a,.a 27 tHt ot l.j-1Dah J11MI Ml -.&ldpoillt. 

PO-U 19.6.13.2lt2a 6,5Q4., 43 J.8 21 tHb ot '•iDCh pipe. 
--~~ 

I) 

P0-48 19.6.1,.242b 6,541.6 57 24 27 teet.~ lj-imh pipe u4 MDlpdllto 

P0-5 - 6,475(t) 22 dz1 ~.~· 
P0-6 - 6,~(t) 18 do:r·· r..!··:~c·l t 

' 
· .. ... 



Table 58---Surface water sampling pointn ,Acid and Pueblo Cacyons 

AEC-L.ltSL 
dc:::ignation 

Acid Weir 

Pueblo 1 

Pueblo 2 

Pueblo 3 

otowi Seep 

Hamilton 
Bend 

Spring 

USG3 
loc~.tion 

n'..ll!lber 

819.6. 9.442 

819.6. 9.44._a 

819.6.14.223 

S19.6.l8 and 19 

Sl9·7·lo.24l 

Sl9·7·l.B.J24 

Remark~ 

Water :ollected at end of flow in Pueblo 
~ .u.yon (:encrally bet·Heen Hamilton Bend 
Spring and well PC-ll. 
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j 

r.e.:•o Cc.;:yon 

Four test ho:0s ron. ·iDG .. n depth from 25 to 89 feet 'Here t.:.Jger.:;·i 

at Ee.yo 3i te in Bayo Canyr •n t.:; detc.rr.-.ine if perched lrater '\'tas r: .:-esent. 

No :perchwd t-ratcr v:as fonnd. '"'eolocic: and hydrologic data fer t ~ese 

test holes are shown in ta'Llc. 59 and the locations of' the holes are 

ahO'Hn on Fi._.·ure 8. 
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Table 59. ·--Test holes augered at Bayo Sit~, December 7 and 8, 1961 

Uses uses AEC-LASL Altituu~ of Depth Log R~marks 

Jcsig- location Coordinates land surface of 
llation number (feet above hole Alluvium Bandelier Puye 

mean sea 
(l'oct) 

Tuff ~onglomm·atc 

level) 

I 
B-1 19. 6.13.212 6,660 89~ - U-85 85-89 Destroyed· 

I 
B-2 19. 6.l3.212a 6,660 2)~· 0- 5 5-24 24-25. Do. 

ll-3 19. 7. 7.313 6,610 70~/ 0-12 12-65 65-70 Do. 

B-4 1 9 • 6 • 12 . . ut. 6,670 
I 

79!:/ 0-10 10-77 77-79 Do. 

b 
~ !.1 dry hole 



J 

Tecr~cal P~eas TA-50 and ~-52 {£1uid dynamics studies) 

Five test holes were ~illed or augcred at Site 1 ncar Technical 

Area TA-52 and 8 holes at Site 1 noar Technical Ar~a ~-50 to im­

pl~nt study of beha.vi::>r of' cas injected into the rock. At Site 2 

near TecrJtical Area ~-50 12 holes were augered or drilled to study 

the beb~vior of liquid injected into rock. The studies which are 

still in progress are exrected to yield inforoation relative to the 

problems of disposing of liquid and gaseous wastes by injection into 

the Bandlier Tu:f:f'. Results are not yet available. Descriptions of 

the hol~s are shoun in ta1Jles 60 tll..rough 62. Locations are shown on 

FiQ.1re 9· 

Fit,;'.ll'e 9 c~a;tion ::>n ne."Ct page) belo.ogs near here. 
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Figure 9.--Location of test holes at site 1 and 2, 

TA-50 and site 1, TA-52. 



Fi:_:ure 9. --Location :.-"f t0:::"i:: !1c2.c:: at :-=itcs 2. an:.l 2, r:..:.-50 2.n.l Site l 1 

~·.-:;2. 
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Table 6C~o--Site 1, TA-52, ail'-injection test holes 

U:.GS ums AEC-LASL AEC-LASL Drilling AltituJ.e of Di:tnlF:ter Dopth Type of 
Hole Location De::dgnation Coordinates date land SlU'face (in (:tn drilling 

Designation ' (structure' (feet above inches) feet) 
number) mean sea 

l~vel) 

I c ') 41 TA-52-25 N •. 21~ + 08 Dec 1964. 71G8.8 5 97 Auger~ 19 f H-2 f ~la. 

E.l2l~ + 57 
I 

NW-1 19. (i. 22. 4!~11.> TJ',-52-24 N. 24 + 10 Dec ·1964 71G9.1 5 97 Do. 
F.124 + 53 

Dec 1964 SE-1 19. G .::2. 4l~lc T1\-52-26 N. 23 + 90 71G?.4 5 97 Do. 
E.l21~ + GG 

NE'.-1 19.6.22 .l~l~lc1 '1!·'-52-?5 N. 21~ + 15 Dec 1964 7169.2 5 97 Do. 

19.6.22.4'ne 
E.124 + 67 Oct-~ 4 NE-2 TA-52-22 :N. 24 + 53 7171.5 295 Rotary-air 
E.l24 + 69 ,/ 

,J 

~ Note: Holes I, NE-1, SF.-1 and NW-1 have steel casing 6-inchcs 'in diameter cementeU. into top of 
tul'i', neur ;;;m•J'ace. 

/ 

:f.• 
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Table 61.--Site 11 TA-50 air inJection test boles 

I 
Location 

uoos UOOS - -- - AEC-LABL .AEC-LASL----~~1,, .. -;;-,.,---j'f"!;T·~~"l;:;- of 

Hole Location Del:lignation Cuot1iinates <lalie land surface 
d.esignation DUDlber : ( atructure .. (feet above 

DUIDber) mean sea-
level) 

E-1 19.6.22.3218 TA-50-29 B. 34 + o8 Nov 1964 724o.4 
E. 99 + 89 

Jl-1 19.6.22.32lb TA-50-25 B. 34 + 16 Nov 1964 7241.8 

W-1 19.6.22.321c TA-50·27 
E. 99 + 62 

Nov 1964 ]1. 34 + o8 7241.7 
J..-1 E. 99 + Jf8 & W-2 19.6.22.32ld TA-50-26 •• 34 + 05 Nov· 1964 7241.7 

E. 99 + 22 
I 19.6.22.321e TA-50-28 B. 34 + 01 Nov 1964 7241.6 

E. 99 + 64 
Nov 1964 8-1 19.6.22.32lf 'l'A-50-30 B. 33 + 86 7239-7 

E. 99 + 65 
Nov 1964 8-2 19.6.22.32lg TA-50-31 •• 32 + 89 72,1.6 

E. 99 + 81 
Nov 1964 8-3 19.6.22.32lh TA-'O..'Z x. '1 + (;' 7218., 

E. 99 + 77 



·.~ 

Table 61.--Bite 1. TA-50~air inl~wtion test holes- Continued 

Construction 

Depth Depth Depth Depth 
USlS Dialleter Depth InJection InJection InJection InJection Type ot Rfllid'ks 
Bole (in (in Zone Zone Zone Zone dr1111JJ8 

Designation inches} teet} Bo. 1 Bo. 2 .,. ~ Bo. 4 

B-1 3 86 3- 8 37- 43 69-74 81-86 Rotary-air MOnitoriag tubes 

B-1 5 94 3- 6 25- 30 54-6o 86-94 Auger Injection and 
monitoriDg tubes 

V-1 3 91 3- 8 39- 44 69-74 86-91 Rotary-air Mbnitoriag tubes 

W-2 3 114 3- 8 109-114 - - ~do. :. ... Do. 

I 5 6o 3-8 25- 30 55-6o - Auger IDJection aDd 
monit·OJ: iD8 tubes 

s-1 5 90 3- 8 24- 29 5Q-55 83-90 do •.. Do. 

8-2 5 56 49-56 - - ... do •.. Water injection 
test 

8-3 5 43 - - - - dQ,. ·: Open hole 

Bote: Injection zone coDSists ot 3/8" diameter gravel. MonitoriDg tube is i inch plastic tubiDg perforated 
about 1 toot fraa bottoa. InJection tube is 3/4" plastic tubi1J8 perforated about 3 feet fl'OIIl bottoa. 
PerfQnrtions in each tube are separated f'raD. those in the other tube by lead plate. i\lbes are 
cemented into the gravel-pack intervals. · 



·~·f 
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Table 62 .--Si1..e 2, TA-50,liqu.1d injection test holes 

U.'G: "· c~~ AP.C- IA~~L AEC-LA~3L DrilJine JI.Jtitu•lt: of Diamntcr Dc~pth Type of 
HoJc Location DcE:iT~nai:ion Coordinates date land Su.l":fnce of hole {feet) drilJing 

Dosie;- number (structure (feet above (inches) 
nation number) mean sea-

level) 

N-2 19.6.22.312a TA-50-1.6 N 34+55 
E 98+18 

Sept 1965 7,247-7 5 112 Aueer 

NE-1 19.6.22.3l2b TA-50-17 N 3434 Sept 1965 7,246.6 5 n8 Do. 
E 98+36 

N-1 19.6.2~.312c TA-50-18 N 34+29 Nov 
E 98+26 

1964 7,245.2 5 gr Do. 

I 19.6.22.312d TA·50-19 N 3h+24 Nov 1964 7,244.7 5 67 Do. 
E 98+;26 

~ SF.-3 19.6.22.312e TA-~-20 N 54+23 Oct 1965 7,244.6 4 295 Ratury, air . 
E 98+28 

S\-1-1 19.G.22.312f TA-50.21 N 34+17 Nov 19f71l 7,244.4 5 gr Allccr 
E 98+19 

SB-1 19.6.22.312g TA-50-22 N 34+15 Nov 1964 7,243.9 5 97 Do. 
E 98+39 

8-1 19.6.22.3l2h TA-50·23 N 33+99 Oct 1965 7,2~-9 4 295 Rotary, air 
E 98+30 

SE-2 19.6.22.jl2J TA-50-24 N )3+92 Sept 1965 7,241.6 5 JJ2 Auger 
E 98+~ 



ij;.):ji;J 

Hole 
Drsig­
nation 

C-1 

C-2 

c-J 

'lable 62.--Site 2, 'lA-50 1 liquid injE'ction tE:>st holE's- ContinuE>d 

US!i;J AF.C-l1~8L AEC-LASL Drill:l m; Altitude of Viametf'r 
Loc~Lion Df'signa t.ion Coordinates date L:J.nd Surf'uce of hole 

I!lllf!b r r (structure ( l'eet ~bove (incbPs) 
number) n:run Rf'U-

lPvel 

1CJ.6.22.Jl2k TA-50-13 N.34t62 IJec 1964 Approx. 7,24/l 5 
E 98+33 

19.6.22.3121 TA-'50-llt. N 34-i62 Dec 1914 Apprt...x. 7,248 5 
E 98+38 

19.~.22.J12m TA-50-15 N 34+63 Dec 1964 Appr~x. 7,248 5 
E ~~ 

Depth 'l'ype of 
(feet) drilling 

18 Auger 

13 Do. 

ld Do. 

· Note: A)) holes are drilled in tuff. Hole I, the injection well, has an injection tube and un observuti,:n 
tube set in gruvnl from 55 ft t,. 65 n. 'lhe bd. Lorn 2 ft from 65 n to 6'7 ft ure filled with crushed 
tuff. 'lhe hole i;;; cemented fr .. m the surface to the tlp l•f the uravel pack at 55 ft. Hal~ C-1, u 
culibra tion hole, cased 'with 1. 5 in. steel tubing. Hole C-2, a calibru tion holP., open hole. S Hcle C-3, a calibration hule, is cased with 2 in. plastic tubing. 



Los Alamos and DP Canyons 

Six observatior. wells were construct\;..-d in Los Alamos Canyon 

during Febr.lB.ry 1966 t.J monitor the chemical and radixhemical 

quality of' \'later in the a.L..uvium of' the canyon downgr~dient from c:L'.A-2 

and TA-21. No rc.::Jults have yet been interpreted f'rom this study. The 

logs and construction data are shown on table 63 and the'location of' 

the wells on Figure 2. 

ll2 



~ 
~ 

Table 63.--0bsel"V'ation wells in IDs Ala.loos and DP Canyons 

-~~t~~u~;-g Depth ID Casing schedule 
U.9GS of lan7 :mrface of g (4-inch diameter 

USJS location (feet above well AJ,luvi\l]ll Bandelier plastic hung in hole) 
, desietion nuniLer mean sea level) (feet) (feet) Tuff (feet) (depth in feet) 

IA0-1 19.6.15.423 6,940 32 

LA0-2 19.6.13.343 6,625 32 

LAQ-3 l9.6.13.343a 6,610 32 

IA0-4 19.6.24.222 6,560 31 

LAQ-5 19·7.20.113 6,425 27 

I.Ao-6 19·7·20.113a 6,430 26 

DP0-1 E) 

DP0-2 E) 

DP0-3 E) 

y Estilnated from U.S. r •. ;Jlogical Survey t'opocraphic sheets. 

fJi Bottomed in the basaltic rocks of Chino ~sa. 

E) To be constructed in the early summer, 19)6. 

12 20 20 

l9 13 32 

16 1.6 24 

17 14 r4 

12 !115 19 

ll ~ 15 14 

t_ 



. ,., ,,, .. '·-···· ,·.; . .:·~._:/,"~" 

Conta.IIJ:!.m.tcd v7aste pit neLX TA-21 

~~rteen test hol~s were dri:led arQund the ~erimcter of a 

contxunated waste pit west of T.:' .. -21 tr d\..:t~r.::..l.ne if th rc had been 

any IllCVement of' radioactive contami1.ants £'rom t:-~t: pit intr: tl:e 

adjacent tuf'i'. !Dgs of the holes are sh·::Jwn on table 64 :md t!"le 

locations oi' the test holes are shown on Fi,;ure lC. 

Figure 10 (caption on next page) belongs near here. 

The distribution of moisture in the soil and tuf'f adjacent 

to the bore holes was determined and samples of tuff collected 

during drilling of the holes were analyzed for alpha and beta 

emission as well as plutonium and uranium. T.he results of' the 

investigation indicated no lateral migration of contaminants from the 

pit into the adjacent soil and tuff. 

l.l4 



Fi~-e 10.--Location of test holes Jrilled near the contaminated 

11aste p1t 't1C.>t o:f TA-~l. 
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Table 64.--Test holEB drilled during February 1~ near the contaminated waste pit west of TA-21 

Altitude Log 
tr..ns AEC and LASL Depth {feet above Soil Bandelier Tuft 

designation Coordimteo {feet} mean sea lmrel} (rc~t) (;!:cctl 

DPS-1. N 95 + 13 50 7;190 3 47 
.E132 + rn 

DP"'..>-2 N 94 + 78 25 7,191 3 22 
El30 + 56 

DPS-3 ll 94 + 43 50 7,194 3 47 
E127 + 87 

DPB-4 N 94 + 16 25 7,202 3 22 
El25 + 89 

DPS-5 N 93 + 8o 50 7,214 3 47 

~ El22 + 85 

DP"'..>-6 N ~+58 50 7,216 6 44 
E.l2'2 + 10 

DP:3-7 N 94 + 41 25 7,185 3 22 
E135 + 69 

.. 
DP~8 N93+66 50 7,181 6 44 

El38 + 06 

DPS-9 N 93 + 66 25 7,18o 4 2l 
El35 + 19 

DP:J-10 N93+66 35 7,182 4 31 
E131 +55 

DPS-ll N 93 + 21 50 7,192 4 46 
El28 +50 



--

T:Lblc 64.--Test holes drilled .ring February 1956 - Concluded 

Altituue Log 
U2GS .AEC o.nu IJ\~L Depth (f'cet abave Soil Banuclier Tuf'i' 

deolgno;tion coordinntca (i'~et.) mean sea level) (i'e<>t) (feet) 

DPS..J2 N 92 + 79 36 7,192 3 33 
.El25 + 21 

DP.J-13 N 91 + 39 35 7,210 2 33 
El22 + 72 

Note: Holes aue~red 4-incbcn in dian,etcr, destroyed after study. 

B 

I 



Springs 

Nntu::."'al dl.;:;clu:.rc;e i'r·.)r.: the · quL e:·s ln the L::·s J'.lai:Jc.s c.J.•ea 

i3 :·.tc:J from sp!'incs. Ga.nrp: cs -::>f' '-rat .. !' fr·:Jzr:. some :>pr ings are taken 

pc::iodically und ana.ly3t:.:d .for p~·.:siblc r:J.<li.Jactivc contar:-.ination. 

Otl"J.c·~· spring a are oc.cyJ.ed : ess f're<. ;.cnt~y :f':>!' a check on cL$.dcal and 

r::tdiochcmical chanec·s. QnC; s:. rir'..c is cur:.•nntly f:cp.ippcd· 'Hith a weir 

and recorder :f'or continuc~G iischur;c mcasarcccnt to as3css tliD 

effect of pumpage from the Los Ala.r.'.os area on the discharge from 

the oprings. No corrta.Il'ina.tion of water from the main aquifer bas 

been found and no effects from pumping on the discharge has been 

observed. 

Geologic and hydrologic dD.ta of the springs are presented on 

table 65. Chemical quality of the water is shown on table 66. 

Locations are shown on Figure 2. 
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Table 65--. .. Sprinss ot tbe Los AlAJDDB &l'ea, lew Mexico 
......... 

ums m.1S AEC and LASL Topogra~c Altitude ueologic structlll"e Opening ~el.d Use A<""''~& *i'b 
location designation corrdinates situation (:teet) forma- <trl !I f:Un.uC 

number tion 1•r) 
818.5. 2-131 Sawyer ;..~ ·tx;..~ -~~ ) ; ~ elope u,~o T'ti~u Clulbact Crack -1! u 48• P:l~1 ill 

SpriDg .. - :·1(· n ~~\~~Per between to atock 
• Ao 

,~~I vateriJaa . ' 
lla a t. :..Uid.;. . 

' 
Sl8. 7. '. 421 Spring 3 · Slope on west .,,6o TotAvi Gravels Seeps l!J( u 67· 

side of Rio lellt1l I \WAerq• aud 

I 
. . 

Grande Ou- .. 1111 be.·· ~u.s 
:von ' !!~lt ·--

818.7. 3.42~ Spring 3A do. 5,560 do. do. do. 47M u 67· -
Sl8.7. ,.443 Sprins3AA do. 5,46o Teautue SmiJ Seep <il u 

. . . . . . . . . . f'oi'IIIL- lqer • 
' tion 

s18. 7. 9.422 SpriDg 4A West side of 5,6oo ~vi G~vels- Gravel 122M u 69· Jlquipped 
PaJarito l.elltil UD:lerl.y- beds , vitb·a 

!~ I 
CaDyon· I ins ba- va.ter. . . '' 

\0 • salt •t.aa• ft.-
0~ 
Otbar 
Bprizlaa 1~ 
tbia~. 

s18. 7 .1o.u3 6pr1.IJ6 4 . Slope on west 5,502 do. Gravel Seep 8111 u 6,. Beepuea 
side ot Rio area abcut·500 
Gru4e CaD- tt. loa~· 
Wll 

Sl8.7 .10.224 &7• 
.. 

S,pr1Dg 3B Plat area OD 5,500 - !l'eBUp SUd7 ~ ;,~ c-,..,- 31M u,s 
east side of fotilk ·- . laJv : l'~~l. -
Rio Gra.D4e tion ·· · 

618.7.~·244 Canoncito Floor of CaD- 5,700 do. Ooataat Craok lOE 8 -Spring ada ADI:ba vith -
laaalt 
~. 

sl.B. 7.16.234 Spring 5 Slope on west 5,570 Ooutact., Oontaot Crack 911 v 69· 
side ot Rio Basaltic in .. -

bual1 Gl'BDde t=r1 
lr1 i 

and !l'ota ' 
, ,.,...t,1 1 ~ i. 

~ .. 



Table 65.--Spriuga of the toe .Alamoa "'\"8B.1 Jew Maxico • Coat111118d 

uws tmS AEC and LASL Topographic Altitude Geologic structure Opening 
·location designation corrdinates situation (:feet) :forma-

number tion 

818.7.16.423 Spri1J8 5A West baDk ot 5,430 Tesutue Basalt Boils 
Rio Oraude ~.,. .... flow 1n ... ,.,., 

aUtatoae 

SJ.B. i .20.312 Ambo noor of 5,700 !otav1 Oravela Seepe. . . 
~ .ADebo Can- lentil 

~ll . 
* SJ.8.7.20.If.31 Spri!lg 6 West bulk of 5,380 !e8V4'le Ba•lt f.racture 

Rio Gl'&llde f'oJ'tll&- t1ow 
t1ol1 

818.7~21.131 Spring 5B ~.·{~~~;,:,do. . 5,4oo do. do. do. . 
SJB. 7 .29.lJ2 SpriDg 6A do. ,,,75 do. do. !oil 

sl.8.7o30ol23 DoeSpriDs Slope on-- 5,60o do. ~bed Seep 

·~ aide ~ i . i 
ChaflWihu1 . . 
"" n 

818.7 .30.121f. Spri~ 9 Slope on weat 5,510 . do. do. . . do • 
aide of Rio 
IJraD1e Can-
yon .. 

sl.B. 7.30.213 BpriDg 8A do. 5,365 do. :Bualt -.. ._..._. 
tlov. 

818.7-30.214 Spring 8 · East bank ot ,,,70 do. do. -do. 
Rio Gl'Bll<le 

818.7 .,50.223 Spr:I.Dg 7 do. ,,,70 do. do. do. 

Sl9o5ol2o~ .. , FlOor or IDs ts,ooo 1Alluv1Uil l!nftio..a~ Seeps - Al.allloa Can· and 
~n !l.'&lus 

Sl9. 5 1~ ~31 Pajarito Floor of 8,660 do •. do. do. ·' ·• • · Spring Pa tar 'ito Call 
Sl9.5.25.1ll Wall of Valle Tab1rese Crack - ~~n tt.embel' 

'f!t ~ 

~ield Use -
(fr) y ature 

(•r) 

27M u 69· 

6,. u 67· to 
·' ,9 • 

. 5. u 68•to 
1~· 

l.OJl u 59. 

15011 u 71. 

,. u 
-

.81 u 68• . 

. 

8 26M u 70. 

70M u 69· to 
70. 

17.5 • u 'TO• :to 
"12. 

20B u -
25B u -

4B. u -

-.... 
......... 

' 

.Rf!iiiJ'6 

-
.. 

Sprills 
200ft 
~ -. 

lewrtb 

-
• 

.. 
\ .. 

' . .. . . 
t, 

. 1; 

.\ 
• 

- >: 
' 

- l 

-
-
.. 
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'1'able: 'J ..... apri.Qia et the a-a Alamos .. Na, Jew' Maioo - ColltiDued .. 
oms ums Are and LASL Topograpr.tc Altitude Geologic structure Opening Yield Use Temper- RemarkS 

location designation corrdinates situat1.;>; (feet) 'fonna- (Efli) y ature 
DUJDber tion (•F) -

l9o5o25o333 P~ otWater B,ooo 'l'llb1reae Ooutut Crack 90B - ~D ~er between - - - -
-welded as tl 
f'lows 

l9o5o26o221 noor ot V&lle 8,240 !l'al.\18 &Dd CoDtact Seep 4E u - A. AllUvia. - -
~.,,26~332 .Anatead JJ.oor ot Water 8,216 Tscbicaaa hactured Practure' 2B u 

apr~ OluQ'oD J'orma- latite - -
t1on 

·19·5·33.431 Wall ot west l 8,430 Tllhlrese Contact Cracks 1o8M u - Ibn ot Ml!aber between iUJd - -
Prijolea welled Seeps 
,_"""""D asbtJ..ow, 

ll$.5.33.234 Wall of Rorth 8,430 do. do. do. 99M u 
- Jlork ot 

--4 
fr1jolea - -I)' 

,.j 

n..,"""n ---
119•~ .;; •114 .Ameriou 

' 
Slc'pe ot 8,28o do • do. do. 5M u - -

J3p~ng 
I 

.... -~D ' 

ll9o7ol2o233 Sacred Billa ide 5,640 !l'eauque J'ault Seep ll!l 8 55" to 
l»l'1J2s Fo:rma- :!.ODe 62• -

tion 

119.7.13.112 JDd:lan do. 5,640 do. do. do. ta 8 59. to -AaMNP 65. 

u.,.7.22 .114 IDa Al..amos South wall ot 6,000 Basaltic Oontact do. ;m. u 47• to -Spr11Js IDa .Al.MI)a Rocks 55. 
n.--.n lbdt 4 

........ -·~ 

Jl9. 7.22.131 Basalt do. . 6,000 Basaltic do. do. 3E u 49• to - ~"' SpriJJg Rocks 54• ' -
~t_3_ . 

' 

319.7.24.222 
. 

Slope on east. li.5Ao 6M 59. lA MBaita Tesuque Sandy do. s -Spriog side of Rio 
1 Foi'IIB- l b~ 

.§rude .· tion 



··--. ' ... 

~le·6,.- ... apriap ot the Lee A1a1Doa ana, !fev Ml!ldeo • Co1Jclu4ed ...... 

uoos tmS AEC and LASL Topographic Altitude !Geolog1.c Structure Opening r;> Use • (emarta 
corrdinates situation {:teet) forma- y -·location designation ature 

number tion <-rJ . 

819.7-24.332 Spring 1 . Blppe an· "Ve.-t ,,615 '-up ~bed Seep <;D u 65· -aide ot Rio lor. 
OND!e atiola ; --.. I • 

819·7-25-lll Bpri.Jls 2 do. • 5,~ do. do. do. <11 u 61· -
8.1.~-7.,5.121 Sar:l':la do. 5,6110 do. clo. .de. "jll v 67· 

An~!rttr 
.. 

; 
1E0.5.26.w 8,850 

. ,. 
I"J.Gcclr· ot 0\aje ~· Ooutut rz.o-... ,. ~· u - .., 
~ ....... bertv .. • - vel_!.ed 

A.... . .. , 
Floor of • 

fi!O. 5 .2, .,u - c•1 txa 8,14o ~. Clo. clG. IIQII 11 - -.. ; .... 
. ' 

820.5.,, .... ,, l'loor of 8,660 .:w. ............. fJMp JJII u .·., - IV • -QueaZOD - ·' . '•· 

·• ·1 .. 
., ~ !I·--' -e!J 1-e..U.1 ~ ' . t,;. 
-~~~ y U..tb.lst dJ 8-ltock 

.. ... 
-~ 

·"-: ' 
1 .. · 

•· . 

;·:; . 
. 

• 
. ,·; , . •.. 

~· 
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SUrface-water sampl:ng stations 

SUrface-water samples are collected at several stations along t~e 

streanson the Pajarito Plateau and al.ong the Rio Grande. Because a 

majority of the streams are intermittent, "iamples can be collected 

only when storm runoff or waste water is px esent. Samples are analyzed 

-by the Los AJ.amos Scientific laboratory fc :· chemical and radiochemical 

contamination. Most samples are collected in connection with the study 

of disposal of radioactive wastes. Results of these studies are found 

in various reports. In general, there has 1een no contamination found. 

Data on surface-·Hater sampl -.iS 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 
sampling sites 

Uffi3 
location 
nwnber 

Remarks 

IDs Alamos canyon 

At reservoir 819. 5.13.224 

At fence below 819. 6.15.323 
Omega site 

1.2 miles below 819. 6.14.341 
Omega site 

Near ~'-3 819. 6.24.111 

At Hicln·my 4 819. 7.21.121 

100 yds. above 
Guaje Canyon 819. 7.14.222 

At confluence with 819. 7.14.222~ 
Guaje Canyon 

0.5 mile upstream 819. 7.13.234 
· from .Rio Grande 

Frijoles Canyon 

At Park Headquarters 818. 6.23.211 

At confluence with 818. 6.25.443 
Rio Grande 

At reservoir 

Return flow 500 
yds. below G-l 

820. 6. 31.114 

Sl9- 7. 4.444 

126 

Also one s::un:ple taken 200 yds. 
above reservoir 

Also one ~nx~le taken 100 yas. 
above r.:::servoir 
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Table 67.--Miscellaneous -surface-water sample sites- Concluded 

Description of' 
sampling siteo 

uoos 
location 
nm:fuer 

Remarks 

G~je Canyon - Continued 

At Hiclr.-1ay 4 js19. 

At Zr.lbuuo 323. 

At Otowi Sl9. 

At Cochiti Sl6. 

At Cha.Il'ita 1321. 

7.14.222b 

Rio Grande 

9·23.333 

5.18.331 

6.17.243 

Rio ChalllB. 

8. 8.221 

Also one sample taken 100 ydG. 
below Hie;ln1ay 4 

Pajarito Canyon 

At gr~.vel pit Sl9. 6.36.233 

At confluence with Sl9. 7.10.313 
Rio Grande 

Fence Canyon 

At Highway 4 I Sl9. 7. 6.;;44 

Bayo CQ!lyon 

Below Buyo Site I Sl9. 7· 7.331 
(at county line) 

DP Canyon 

Near test ·vzell 3 I Sl9. 6.13.343 
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Floodf'low 

E:ff'luerrt 

Also called Turkey Creek 
Surface :pool 

·' ·~ ' : .... l"oo; ' ' 
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Sections within a township Tracts within a section 

R6E. Sec.l·3 

6 5 4 2 

1 7 8 9 II 12 2 
N 

T. 
18 17 16 15 

19 13 ---- ---
N. 19 21 22 

30 27 26 4 

• 31 32 33 
Well 

6 miles 1 mile 

Well 19.6.13.344 

Figure I. --System -of numbering wells in New Mexico 
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