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TEST HOLES DRILLED IN SUPPORT OF GROUNDSWATER INVESTIGATIONS
PROJECT GNOME, EDDY COUNTY, NEW MEXICO
BASIC DATA REPORT
By

James B. Cooper

ABSTRACT

Project Gnome is a proposed underground nnc}ear'shdt to be detonated
within a massive salt bed in Eddy Coumty, N. Mex. Potable and neat potable
ground water is present in rocks above the salt and is being studied in
;g;é?ign to th;s nnc;ear evente This report presents details of two test
hoies which were drilled to determine ground-water conditioné in the near
vicinity of the shot pointe.

‘ ‘A‘nell~defined aquifer is present at the site of USGS test hole 1, _
'apggy ;,QQO feet_§outh of the access shaft to the underground shot poigt.
Water with 75 feet of artesian pressure head is containedrin the Culebra
dolomite member of the Rustler formation. The dolomite aquifer is 32 feet
thick and its top lies at a depth of 517 feet below land surface.. The
aquifer yielded 100 gpm (gallons per mimite) with a drawdown of LO feet
during a pumping period of 2l hours. Water was not found in rocks above
or below the Culebra dolomite, |

At the site of USGS test hole 2, about 2 miles southwest of the
access shaft no distinctive aquifer exists, About one~half gpm was yielded
to the well from the rocks between the Culebra dolomite and the top of the
salte Water could not be detected in the Culebra dolomite or overlying

rockse



The report gonf.?ips drawdown and recovery curves of yield tests,
gizf;]:ling-’g.imeh cpg;ps,-apd e}.ergtric_lpgs. The data are given in tabless
they include smqng?ieg of hole construction, sample deseription logs,
water measurements, drilling-time logs, and water analysese.
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PROJECT GNOME, EDDY COUNTY, NEW MEXICO
BASIC DATA REPORT

By

James B. Cooper
INTRODUCTION

_ The U.S. Geological Survey is making a study of the geology and ground-
wate; conditions of the Project Gnome area, Eddy and Lea Counties, New
Mexico, for the office of test operations, Albuquerque Operations Office of
the U,S. Atomic Energy Commissions As part of this study the Commission
gnthorized the dﬂrﬂling“ of two test holes to expand the knowledge of the
water-bearing formations in the immediate vicinity of the Gnome site. For
purposes of identification these holes are designated USGS test hole 1 and
USGS test hole 2. Their locations are 1,000 feet south of the shaft and
about 2 mi}es_southwest of the shaft, respectively. (See fige 1ls)

Access roads were built and the holes were drilled and completed
during the period July 20 to September 23, 1960 Drilling operations were
on a 2h—h9ur @ay, 7-fiay per week basise The holes were drilled by
Everett Do Burgett Drilling Cos., Carlsbad, N. Mexe., under comtract to the
Atomic Energy Commission. Contractural phases of the operation Were super-
vised by Holmes and Narver, Ince The Ground Water Branch of the U.S.
Geological Survey provided technical supervision during the drilling opera-
tions and collected geologic and hydrologic data of several typese. Tests
to determine the presence of water were made at major changes of geologic

formations and elsewhere when the presence of water was suspecteds Both
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test holes were completed as permanent observation wells. They are equipped
with recording gages for the purpose of monitoripg the level of the water
in the aquifers prior to, during, and after the planned nuclear experiment.
~ Information obtained from this drilling will be used in the planned
report of the geology and ground-water conditions of the Gnome areae. The
present report presemts a tabulation of the basic data obtained from these

two test holes.

SUMMARY OF DATA

The record of the construction and other pertinent data, including the
geylogic sections penetrated in the . test holes, is summarized in table 1
for USGS test hole 1 and in table 7 for USGS test hole 2.

Lithologic descriptions of thé well cuttings obtained during the
drilling BfﬂthpApest holes were made by microscopic examination and are
contained in sample description logs for each test hole, -Color terms
used are those of the "Rock Color Chart" prepared by a committee of the
National Research Council. The well cuttings from USGS test holes 1 and 2
are described in tables 2 and &, respectively.

A pumping and water-level recovery test was made in USGS test hole 1.
Table 3 records the measurements and observations made during this prolonged
test 9f the oniy water-bearing formation penetrated in the hole (the
Culebra dolomite member of the Rustler formation). The test consisted of
four phasess Part I--Pumping rate-determination testj part II--interrupted
pumping test; part iII--pumping test; and part IV--water-level recovery
measurementse Figure 2 is a graphic plot of the drawdown of water level

observed during pumping in this test hole. Depth to water (in feet) is



plotted against the ;ogarithm of the ratio of the time since pumping
started to the time since pumping stopped (in minutes).

~ Table L gonxains.records of measurements of four tests made in USGS
test hole 1 to determine the presence or absence of water in the fo;mations
penetrated during drilling, Measurements made at 9ther‘poipts in hole 1
are contained in the Daily Drilling Operations Log, table 6. Similar
records of eight tests made in USGS test hole 2 are given in table 9 and
occasional additional measurements are listed in table 1i., Water-level
recoyer?'measprements made in the last test in hole 2 are plotted graphi-
cally on figure 5 and show the time-relationship of the recovery rate of
the water level in this hole following the bailing out of water in the hole.
~ Drilling-time logs containing records of the operating time of the
drill bit required to drill each segment of the hole (not including bail-
out time) are given for each holes Penetration time of each interval is
giggn in minntes per £00t. gccompanying notes list various conditions
that influenced the drilling. The drilling-time log for USGS test h;le 1
covers the periocd August 1 to Augusi 22, 1960, These records are cohtained
in table 5 and are plotted graphically in figure L« Similar data for USGS
test hole 2 are given in table 10 and figure 6.

'_éiwgter_gnalysis listing the chemical components, physical character-

istics, and radiochemical data of water collected during the pumping
test of USGS test hole 1 is given in table 6, Similar data for water

collected by bailing from USGS test hole 2 are given in table 11,
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Electrical resistivity logs were made in the water-filled i)ortion of
each: hdle before final casing and completion o£ the holes, Figure 7 is a
copy of the elec:t,ric' log for USGS test hole 1, The log of USGS test hole 2
is given in figure 10.

Radioactivity logs showing the Gamma-Neutron count of the formations
were made in each hole following completion of the hole. These logs are
shown in figure 8 for USGS test hole 1 and in figure 11 for USGS test hole 2.

Temperature logs made after hole completion are given in figure 9 for
USGS test hole 1 and in figure 12 for USGS test hole 2.
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Table l.--Summary of test-hole construction
USGS Test Hole 1

Project Gnome

Locations SELNEZSW; sec. 3L, Te 23 S.y R. 30 E., 1,000 feet south of
GNOME shaft, Eddy County, Ne Mexe A
Altitude; 3 sL26 feet above sea-level datum. Altitude of rig floor,
about 1 foot above land surface, which is reference point for all
__measurementse

Total depths 723 feet. Plugged back to 567 feet.
Date drilled: August 1960.

Drilling contractors Everett D. Burgett Drilling Co., Carlsbad, N.Mex.

Dril].i.ng method: Cable tool.

Casing and holé records 2h-inch hole from O to 115 fee1_;. Cased with

20-inch 0D casing from surface to 115 feet 11 inches., Casing cemented
in hole at bottom.

Nineteen-inch hole from 115 feet 11 inches to 304 feet L inches. Cased
with 18-inch OD casing from surface to 304 feet 11 inches. Casing
cemented in hole at bottome

- Seventeen-and-a-half-inch hole from 304 feet k inches to 577 feet.
Cased with 12 3/hi=inch OD casing from surface to 577 feet. Casing
cemented in hole at bottoms

Twelve~-inch hole from S77 to 723 feet, total depthe



™

11

Table l.--Summary of test-hole construction - Continued
USGS Test Hole 1 - Continued

Project Gnome - Continued

Hole _completion .recordy Filled fwith cemex}t f;'om 567 to 723 feet. _

Twelve and three-fourths-inch OD casing perforated with 20 holes 3-inch
in diameter between 520 feet and 533 feet 9 inches, 10 holes on opposite
sides of casing, Upper 10 feet of annular space between 12 3/l-inch OD
casing, 18-inch OD casing, and 20-inch OD casing filled with cement.
Twelve and ‘th_reg-ﬂ-fo;uf'bh:'s-inch 0D casing stubbed upward 2.27 feet and
centered in 6-foot square, 6-inch thick reinforced concrete slab. ‘
Altitude of top of concrete slab is 3,425.91 feet above sea-level datim.
_ _Water-stage recorder installed over casinge

Water-bearing formation: Culebra dolomite member of Rustler formation between

518 and 550 feet, Formation was test pumped for 2L hours at a rate of
.. 100 gallons per minute, , ,
Formation logs: (1) Sample description, (2) electric, (3) radicactivity
__(Gamma-Neutron), and (L) temperature.
Geologic sections

Depth interval Stratigraphic unit
(feet)
0= 60 Windblown send (sand and caliche)
60-108 Gatuna formation (sandstone, sand, and conglomerate) of

o Pleistocene (7) age.
108-303 Pierce Canyon redbeds (siltstone and. sandstone) of

Permian or Triassic age.
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Table l.-=-Summary of test-hole construction - Continued

USGS Test Hole 1 « Continued
Project Gnome - Continued

Geologic gection -« continued

Depth interval
(feet)

303-379
379-397
397-518
518-550
550-657
657-T13

713=723

Stratigraphic unit

Rustler formation
~ Upper member (gypsum, anhydrite, and siltstone)

Rustler formation

Magenta member (siltstone, dolomite, and anhydrite)
Rustler formation

Middle member (anhydrite, and gypsum)
Rustler formation

Culebra dolomite member (dolomite)
Rustler formation

Lower member (sandstone, siltstone, and anhydrite)
Residuum of Rustler and Salado formations undifferentiated,
of Permian age (siltstone, clay, and anhydrite)

Salado formation (salt) of Permian age



13

Table 2,--Sample description log
USGS Test Hole 1

Project CGnome

Deptpﬁ il.x;terval Lithologic description
(fget)
0-8 Sand, quartz, moderate-brown (5 YR L/4) to light-brown
(5 TR 5/6)3 20 percent very fine-, 60 percent fine-,
and 20 percent medimn-graix\led; subrounded to
subangular; slightly frosted; opaque to clear; loosej
scat-bered grains of feldspar and dark igneous material.
8-10 Sand, quartz, light-brown (5 YR 6/1i); 10 percent very
finew, 75 percent fine-, and 15 percent mediwm-grained;
; subrounded; slightly frosted; clear to opaques loose;
| 1 percent grains of feldspar and black and red igneous
materialj very minor amounts of white, friable caliche
which includes fine quartz grains. (Driller logs
caliche from 8 to 8.5 feet,)

10-15 Sand, quartz, lightf‘/xnrown (5 I’ 6/4); 30 .percent very
fine-, 50 percent fine-, and 20 percent medium-grained;
subrounded to subangularj slightly frosted; mostly
clear to iron-stained; loose with traces of calcareous
cement on a few grains; scattered grains of dark-red
and black igneous material; trace of caliche. (Driller
logs caliche from 11 to 1ll; feet.)
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Table 2.--Sample description log - Continued
USGS Test Hole 1 « Continued

Project Gnome - Continued

Depth interval Lithologic description

(feet) S
15-35 Sand, quartz, light-brown (5 YR 6/L4);3 10 percent very

fine-, 80 percent fine-, and 10 percent medium-grained;
subrounded to subangular; slightly frosted; mostly
clear to iron-stained; loose with traces of
calcareous cement on a few grains; scattered grains
of darkered and black igneous material.,

35-ko Sand, quartz, light-brown (5 TR 6/L); 10 percent very
fine-, 70 percent fine-, 15» percent medium-, an_dA5
percent coarse-graineds subrounded to subangulars
sligki‘bly frostedy mostly clear to iron-stained; loose
with traces of calcareous cement on a few grains;
scattered grains of dark-red and blagk igneous material.

10=45 Sand, quartz, light-brown (5 IR 6/Li); 10 percent very
fine-, 70 percent fine-, 15 percent medium=, and 5
pe_rcexrtf‘coarse-grained‘; subrounded to subangular;
slightly frosted; mostly clear to iron-stained; loose
with traces of calcareous cement on a few grainsj
scattered grains of darkered and black igneous
material with a few fragments of light-brown micaceous

claye
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Table 2.~—Sample description log - Continued

Depth interval
(feet)

USGS Test Hole 1 - Continued
Project Gnome = Continued

Lithologic description

L5-60 Sand, quartz, light-brown (5 YR 6/L)3 10 percent very

fine-, 70 percent fine-, 15 percent medium-, and [1
percent coarse-grained; subrounded to subangulars
slightly frosted; mostly ciear to iron=stained; loose
?ith>t:ape§_of calcareous cement on a few grains;

scattered grains of red and black igneous materiale

60=65 . Top of Gatuna formatieon.

Sand, 90 percent quar?z‘andAlC.pgrcent heavy minerals '
and fine-grained igneous rocksj light-brown (5 IR 5/6)3
20 percent very fine-, 70 percent fine-, and 10 percent
médigm-grgingd;‘fine and very fine grains subangular,

medium grains rounded to subrouqdeé;“partly frosted;

secpqdary'uhdergrowth of small quartz grainsj loose; a
little light-brown, fine-grained, subangular sandstone;

some caliche from above.

65=66 Conglomerate, light=brown (5 YR 6/L); gravel; sandy;

mostly calcareous reddish-brown siltstone and chertj
very fine- to fine~grained; subrounded to rounded;
poorly sorted quartz sand with secondary overgrowths;

some light=brown sand proktably caved from above.
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Table 2.-=Sample description log ~ Continued

Depth interval

(feet)
66-70

70=75

75-18

78-80

80-83

USGSﬂTgst Hgle l- CQntiﬁned
Project Gnome -~ Continued

Lithologic description

Sandstone, moderate reddish-brown (10 R 4/6); fine-grained;
subangular; partly a light-brown, gravel conglomerate‘.

Sandstone, moderate reddish-brown (10 R 4/6); fine-
grained; subangularj and light brown (5 YR 6/L)3
giltstone and cherty gravel conglomerate; some very
fine- to fine-grained, subrounded to rounded, poorly
sorted guartz sande

Sandstone, moderate reddish=brown (10 R L/6); fine-grained
subangular; and very fine- to finee-graineds subrounded
to rounded; poorly sorted quartz sand containing
rounded pebbles of conglomerate and siltstones

Sandstone, moderate reddish-brown (10 R L/6)3 fine-grained;
subangular; and silty; moderate reddishe=brown (10 R 4/6)
sande

Sand, quartz, light-brown (5 YR 6/h)3 20 percent very
fine-, 70 percent fine-, and 10 percent medium-grained;
subangular; slightly frosted; opaque to clear; loosej;
scattered dark grainsj minor amounts of lightebrown
sandy clay; occasional fine= to very coarse-grained,

angular to subangular sand; some quartzite fragments

noted,



17

Table 2e==Sample descriptive log = Continued
USGS Test Hole 1 - Continued
Project Gnome - Continued

Depth interval Lithologic description
(feet)
83=9545 Sand, quartz, light-brown (5 YR 6/h); 10 percent very

fine-, 70 percent fine-, 15 percent medium~, and 5
percent coarse-grained; and sandy conglomerate with
_ up to %=inch fragments.
95 ¢5=100 Sandstone, light=-brown (5 YR 6/4) to light=brown
(5 IR 5/6); 20 percent very fine-, 20 percent fine-,
and 60 percent medium-graineds subrounded; minimmm
frosted; few polished grains; few cemented grains;
A mainly quartz with a few dark and red grains.
100-105 Sandstone, light=brown (5 YR 6/4) to light=brown
(5 YR 5/6)5 20 percent very fine-, 20 percent fine-,
and 60 percent medium-grained; subrounded; slightly
frosted; few polished grains; few cemented grains;
mainly quartz with a few dark and red grainss trace
of caliche from above; some fragments of very
fine-grained cemented sandstone.
105-111 Sandstone, light~brown (5 YR 6/k) to light-brown
(5 IR 5/6)3 20 percent very fine-, 50 percent fine=-,
and 30 percent medium-grained; subrounded; slightly

frosted; few angular gravelse. (Top of Pierce Canyon
redbeds at 108 feet.) R
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Table 2.-=-Sample description log = Continued
USGS Test Hole 1 = Continued

Project Gnome - Continued

Depth interval Lithologic description
(feet) .
111-115 Siltstone, moderate reddish-brown (10 R L/6); slightly

micgceous; light greenish-gray round reduction spots;
o much of sample is sand from aboves,
115-155 Siltstone, sandy, pale reddish=brown (10 R 5/L);
calcareousj slightly micaceous with green spotse.

155-165 Siltstone, slightly sandy, red-brown (10 R 3/4); poorly

o indurated.
165-170 Siltstone, silightly sandy, red=brown (10 R 3/Lh); and

_ ' mediumegrained, rounded sand.

170-179 Sandstone, sandy, red-brown (10 R 3/h); 70 percemt very
fine-, and 30 percent medium-grained; and very pale-

L green, medium-grained, rounded sand.

179-185 Siltstone, sli_ghtl’y sandy, red-brown (10 R 3/L);-and

. very pale-green, very fine-grained sand.

185-19745 Siltstone, very sandy, reddish-brown (10 R L/L);
subrounded to rounded; frosted quartz grains; fairly

. . well indurated; calcareousj pale-green reduction spots.

197.5-210 Sandstone, silty, pale reddishe-brown (10 R 5/4); 70 per-
cent very fine- and 30 percent medium-grained; angular

to subrounded; fairly well sortedy mostly subrounded
quartz grainsy well indurated; calcareous.



19

Table 2.--Sample description log - Contimued

Depth interval
(feet)
210-~215

215-225

225-233

233-243

USGS Test Hole 1 - Continued

Project Gnome - Continued

Lithologic description

Sandstone, silty, pale reddish-brown (10 R 5/k); 95
percent fine- and 5 percent mediume-grained; angular
to subangular; well sorted; mostly quartze.

siltstone, sandy, moderate reddish-orange (10 R 6/6);
10 percent very fine-grained sand and 90 percent
coarse-grained silt; angular to subangular; quartz;
well sorted; few seleni‘bg erystalse

Sandstone, silty, moderate reddish-orange (10 R 4/6);
mostly very fine-grained, less than 5 percent
fine-graineds calcareous cement; few very pale-green
spots. Particles of quartz, chert, limestone, and
coarse sand to fine gravel are from material thrown
in hole to straighten from 200 to 225 feete

Sandstone, silty, moderate reddishw-orange (10 R L/6);
mostly very fineegrained, less than 5 percent
fine-grained; calcareous cement; few very pale-green
spots; and a little moderate reddish=brown (10 R L4/6)
gil_tstone with very pale-green spots. Particles of
quartz, chert, limestone, and coarse sand to fine

gravel are from material thrown in hole to straighten
from 200 to 225 feete.
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Table 2.,--Sample description log = Continued

Deptl; ;ntervel

(foet)

22;3-2);;6
2h6-251
251-265
265-300
300-303

303-30L43
30L43-309

309=-314

31319
319-32h

32l4=329

USGS Test Hole 1 - Continued

Project Gnome « Continued

Lithologic description

Siltstone, sandy, pale reddish-brown (10 R 5/L); few pale-
green spots. A few grains of coarse sand to fine
gravel‘ probably from material used to straighten hole.

Siltstone, sandy, pale reddish-brown (10 R 5/k); few
pale-green spots; and slightly clayey siltstone.

Siltstone, sandy, pale reddish-brown (10 R 5/h); pale-
green reduction spots; and claystone,

Siltstone, sandy, pale reddishebrown (10 R 5/4); numerous
reduction spots; and claystonees

Siltstone, sandy, pale reddish~brown (10 R 5/4); numerous
reduction spots; and gypsum at bottome

Top of Rustler formation., Gypsum, gray to white.

Gypsum, white, amorphous; about 50 percent of sample is
cemente '

Gypsum, white; amorphous; trace of anhydrite; minor amounts

_of cements

Gypsum, white; amorphous; and brownish-white anhydrite.

Gypsum, white; amorphous; 50 percent; and 50 percent
brownish-white anhydrite.

Anhydrite, brownish-white; 80 percent; and 20 percent white

amorphous gypsume.



Depth interval

(feet)
329-33L

331-339
339343

3h3-354
354=359
359-369

369-37h

374=379

379-38k4

38L=39L

39L=397
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Table 2.~-Sample description log = Continued

USGS Test Hole 1 - Continued
Project Gnome ~ Continued

Lithologic description

Gypsum, white; amorphous; 80 percent3 and 20 percent gray
to yellow anhydrite.

Gypsum, whitej amorphousy trace of anhydrite.

Gypsum, white; amorphous; trace of selenite and 2 percent
red, sandy clay. Top of redbed 342 feete.

Siltstone, pale, reddish-brown (10 R 5/L); trace of gypsum
from above.

Gypsum? whites amorphouse.

Gypsmn? pink to white; trace of orange siltstone.

Gypsum, pink to white; 70 percemt; and 30 percent gray
a.nh?drite.

Gypsum, pink to white; 70 percent; some fibrous and lamel-
lary 20 percent gray anhydrite; and 10 percent, very
fing-grained, limy, gray sandstone.

Gypsum, pink to white; 50 percent; LO percent pale-olive

(0 ¥ 6/2) dolomite; and 10 percent gray anhydrite.

Gypsum, pink to white and clearj 50 percent; platy; and
50 percent nodular orange-pink (5 YR 8/4); Llimy
siltstonee

Siltstone, grayish-orange-pink (5 YR 7/2); calcareous;

trace of gypsume
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Table 2,-~ Sample description log = Continued
USGS Test Hole 1 - Continued

Project Gnome = Continued

Depth interval Lithologic description

(feet)
397-400 Gypsum, whitej amorphous; trace of grayish-orange-pink

, (5 TR 7/2); calcarecus siltstone.

400-409 Anhydrite, light-brown to whites 80 percent; and 20

N _ percent light-brown to white gypsum.

Log9-L1h Anhydrite, light-brown to white; 80 percent; finely
crystalline; and 20 percent light-brown to white gypsum.

L1h=h35 Anhydrite, pale-pink (5 RP 8/2); 80 percent; finely
crystalline; and 20 percent pale-pink (5 RP 8/2). gypsum.

L435=L40 Anhydrite, lightebrown to whitej 80 percenmt; and 20 percent
white mottled with pink gypsumy trace of selenite.

Liho=Lh5 Gypsum, white, and selenite; 75 percent; and 25 percent
light=brown to white anhydrite.

Lly5=}455 Anhydrite, white; 50 percent; amorphous; and SO percent

, white gypsume
L55-460 Anhydrite, Iight-brown; 70 percent; microcrystalline;

( and 30 percent white gypsum.
L460-465 Anhydrite, lightebrown; 80 percent; microcrystalline; and
20 percent white gypsum.
L65-170 Anhydrite, light-brown; 90 percent; microcrystalline; and

10 percent white gypsume
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Table 2.~~-Sample description log - Continued
USGS Test Hole 1 -~ Continued

Project Gnome - Continued

Depth interval Lithologic description
(feat)
470=L475 Anhydrite, light-brown; 80 percent; and 20 percent white

gypsum and selenite; few grains of stained quartz.

475-480 Anhydrite, white with some brown-stained; and white

gypsume

‘ hBO-hBS Anhydrite, whitej; 70 percent; and 30 percent white gypsum.
L485-L490 Anhydrite, white to medium-light gray (N 6); and white
L gypsum.
490-500 Anhydrite, white to medium-light gray (N 6); and white
4 ~ gypsum.
500-509 Gypsum, pink; 80 percent; and 20 percent white to medium-

light-gray (N 6) anhydrite; with a red clay matrix.

509-51L Gypsum, white to pale-pink (5 RP 8/2); amorphous; and
selenite; 80 percenty and greenish-gray (5 GY 6/1) to
yellowish-gray (5 Y 8/1) anhydrite; some fragments of
gypsum and anhydrite; some fragments of gypsum and

A anhydrite in clay matrix.

514-519 Gypsum, some white; mostly selenite; amorphous. (Hole

measur_ement places top of Culebra Vd‘o;l.gzg;b‘e member at

N i g S ® e

518 feet,)
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Table 2.--Sample description log - Continued
UBGS Tgst Holg l- Continued
Project Gnome -« Continued

Depth interval Lithologic description
(feet)
519-523 Dolomite, light-olive-gray (5 Y 6/1); porous; some amor-

phous gypsum, mostly selenite; and some brown to red

. anhydri‘he.
523=539 Dolomite, light-olive-gray (5 Y 6/1); porous.
539-5lk Dolomite, pinkishe-gray (5 YR 8/1); microcrystalline

solid appearance, fewer vugs than dolomite aboves
Slily=5L8 Dolomite, pinkish-gray (5 YR 8/1); microcrystalline;
solid appearance; balls of cream clay mixed with small
) dolomite fragments (crevice filling).
S48-550 Dolomite, pinkish-gray (5 IR 8/1); microcrystalline; solid
appearance; and light-greenish-gray (5 G 8/1) clayey
L siltstone.
550-555 Siltstone and claystone, grayish-red (10 R L/2);
L §O;per?ent; and L0 percent gypsum.
555=570 Anhydrite, white to light-gray; white to light-gray
gypsum; gray to dark-red siltstone; and a little
B dolomite from above.
570-579 Siltstone, clayey, dark-reddish-brown (10 R 3/k); plastic;

contains pebbles of gypsum and anhydrite.
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Table 2.--Sample description log - Continued
USGS Test Hole 1 - Continued
. Project Gnome - Continued
Depth interval Lithologic description

(feet)
579-58L ' Siltstone, clayey, dark-reddish-brown (10 R 3/4); contains

gypsum pebbles and some light-greenish-gray (5°G 8/1)
_ anhydrites 579-580 feet is probably mostly gypsum.
584=597 Siltstone, clayey, dark-reddish-brown (10 R 3/k); contains
gypsum pebbles and same light-greenish-gray (5 G 8/1)
anhydrite.

597=602 Siltstone, clayey, dark-reddish-brown (10 R 3/W); cohtains
gypsum pebbles and some light-greenish-gray (5 G 8/1)
anhydrite; and some greenish-gray (S GY 6/1), very
fine=grained sandstone.

602-608 Sandstone, greenish-gray (5 GY 6/1); very fiﬁe-graMed;
and dark-reddish-brown (10 R 3/L), clayey siltstone
containing gypsum pebbles and light-greenishegray
anhydrite. Dark-reddish-brown siltstone probably

) from above, call 602 fee"b the sandstone contacte

608-622 Sandstone, pale-yellowish-brown (10 YR 6/2); very fine-
grained; well sorted.

622627 Sandstone, pale-yellowish-brown (10 YR 6/2); very fine-

grained; well sorted, minor amounts of gypsum.
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Table 2+== Sample description log - Continued

Depth interval
(feet)
627-632
632-652

652-657

657-660
660-665
665-668
668-6T5

675-685

USGS Test Hole 1 - Continued
Project Gnems - Continued
Lithologic description

Sandstone, pale-yellowish-brown (10 YR 6/2); very fine=-
graineds well sorted; minor amounts of gypsum and dark-
reddish-brown (10 R 3/L), siliy sandstone.

Sandstone, pale-yellowish-brown (10 YR 6/2); very fine-

~ grained; well sorted.

Sandstone, pale-yellowish-brown (10 YR 6/2)3 very fine-
grained; well sorted; lower foot containing darke
reddish-brown (10 R 3/L) grains of silty sandstone and
some gypsum.

Siltstone, dark-reddish-brown (10 R 3/L) with some white
grainsg well sorted; minor amounts of gypsume

Siltstone, dark-reddishebrown (10 R 3/L); minor amounts
of gypsum.

Siltstone, pale-reddish-brown (10 R 5/L); minor amounts
of gypsum,

Siltstone; pale-reddish-brown:(10 R 5/4); and white to
light-gray gypsum and anhydrite.

Gypsum, pale-greenish-gray; very fine-grained sand size;
orangish-red mineral, probably langbeinite or
polyhalite.
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Table 2.--Sample description log = Continued
USGS Test Hole 1 -~ Continued

Project Gnome - Continued

Depth interval Lithologic description

(feet) |
685-695 Siltstone, sandy to clayey, pale-reddish-brown (10 R 5/L);

contains gypsum pebbles. _

695-700 Siltstone, sandy to clayey, pale-reddish-brown (10 R 5/L);

~ contains gypsum pebbles and trace of anhydrite.

700-705 Anhydrite, light-olive-gray (5 Y 6/1); some gypsum; some

pale-reddish-brown (10 R 5/L) siltstone; probably
. caved from above. '

705=710 Siltstone, sandy, pale~reddish-brown (10 R 5/4); and
light-olive-gray (5 Y 6/11) anhydrites some orangish-
red mineral, probably langbeinite or polyhalites

710=-713 Anhydrite, lighte-olive-gray (5 Y 6/11); some gypsum and
ha;itg 3 pale~reddish-brown siltstone probably from
above.

713-718 Salado fogg?}on. Salt, white; crystallines

718=723 Salt, yellowish~brown; crystalline,
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Table 3.~Pumpi;ng and water-level recovery test
USGS Test Hole 1

Project Gnome

Hole depths 550 feet
Formations _ \culqbra_ dolomite of Rustler formation
Datess August 16-19, 1960

 Part T--Pumpine rat@-determinati .
Depth Orifice Gallonms Pump

Time to water reading per revolutions Remarks

 (feet) (inches)l/ minute per minute
8-16-60

6300 peme Lh43421 Static water level.
Measuring point for
dep-bh to water is top of
1i-inch pipe 0.8} foot
above top of 20-inch
casinge Altitude of
3426.8l feet above sea-

. ‘ level datum. _

7515 Lh3.42 Steel tape measurement.

Static water level,



29

Table 3.-Pumping-énd water level recovery test = Contimued

USGS Test Hole 1 - Continued

Project Gnome - Continued

Part I - Continused

Depth  Orifice Gallons Pump

Time to water reading per revolutions Remarks

. (feet) (inches %/ mimte per minute

8€y6~60 - Continned
7425 pm  Lhhi3.12 Static water level. Top

8:31
8233

8236
8850
852
9100
9:01
9:02

of pump bowls at 520
feete 518 feet of
1i-inch pipe in hole.
All dgpth—to-watér
measurements by
electric line unless
otherwise noted.
Pump on,
Water oute Very dirty
brown.
6 3/u 62 1,400
_ 73/ 66
460,00
460435 Water fairly clear.
Increased pump rate.

19 102 1,550 Temperature TLOF,
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Table J.~-Pumping and water level recovery test - Continued

USGS Test Hole 1l -

Continued

Project Gnome - Continued

-Part -I - Contimed

Depth  Orifice Gallons Pump
Time +to water reading per revolutions Remarks
(feet) (inches )y minute  per minute
8-16=60 ~ Continued
9311 pm 18% 101 Measured into barrel
. o (50 gal) in 30 seconds.
9315 472470
9:27  L7h.20 18 3/h
9_331 ) Speeded pump.
9132 3hd 138 1,725
9337 . 3% 135+
9sL5 L88.85 33 Water clear.
9s58  hol.13 3234 135
10:09 o ‘ Slowed pumpe
10105 L482.15  18% 100 1,550
1015 180,52
10:28 17916 18% 100
10:30 Pump off -- water run

10s33%F  L50.00
10538 Lh9.77

into discharge to
lubricate shaft,.

Recovery measurement.
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Table 3.-=Pumping and water-level recovery test = Continued
USUS Test Hole - Continued
Project Gnome - Continued

-Part. I - Contimued

Depth  Orifice Gallons Pump
Time to water reading per revolutions Remarks

~ (feet) (inches)l/ minute per minute

8-16-60 - Continued
11302 pm  Lk7.56
Ws30  LLT7.29
8-17-60 '

12:10 am Lli5.55
12330 Li5.10

1300  Lh8.80
130 b5k
2:00  Lhk.30
2130 b3z

3:00 Li3.12 End of measurements.
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Table 3.=-Pumping and water-level recovery test - Continued

USGSVTest que 1 - Contimued

Project Gnome - Continued

Part II--Interrupted pumping test

Time

Depth
to water

) (feet)“

Minutes

since
Remarks

pumping
started

8-17-60 ~ Continued

3:02 am

3s1h

3326
3332
3:h0
4512
Lig26
Lz36

L45ke0

46048

46475
16675
168420
168,85
L6947
169,50
k70,38
470490

Ll 080
Ll 68
Lhiko56
Lhk.18
Lhli.10
Lhk .05

Pump on 3:01 am.

A > B - I ATV S o VLR S B

5

Pump off due to valve on line vibrating
loose and loosening connections on
discharge line.

Recovery measurements.,

End of measurementse
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Table 3e--Pumping and water-level recovery test - Contimued
USGS Test Hole 1 « Continued

Project Gnome - Continued

Part III--Pumping test
Depth Minutes Orifice Gallons

i o
Time to water sinee reading per Remarks

/ o (feet) i‘:af-ti:: (inches)y minute
8-17-60 - Continued o
bsho am 156,90 1 Pamp on Ls39 am.
162,50 2 Electric~-line measurements.
163,70 3
1465420 L 18%/: 100
166450 5 Water clear.
467,45 6
168,25 7
168496 8
169451 9
470,09 10 18% 100
470,97 12
L7161 1
b72,21 16
k72,60 18
172492 20 18% 100
173,20 22
473453 2k
L73.79 26
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Table 3.--Pumping and water-level recovery test - Continued

USGS Test Hole 1 - Continued
Project Gnoms - Continued

‘Part III « Continued -

Depth Minutes Orifice Gallons

Time to water since reading per " Remarks
 (feet) ;mizg (inches)l/ minute

8-17-60 - Continued

L3ko am  47Le07 28
L7h.25 30 18% 100

5312 am  47h.58 33

| WThoBL 36
475.02 39
k7518 k2
h75.32 L5
475,51 L8 18% 100 ;
475,68 51 ?
L75.82 5L
L76.05 57 Temperature TLOF.
L76.18 60 18% 100

Sk L76.46 65
476,73 70
476,92 75
477420 80 18% 100
L77422 85

L7739 90



35

" Table 3.~-Pumping and water-level recovery test - Continued
USGS Test Hole 1 = Continued

Project Gnome « Contimed

Part III - Contimed

Depth  Minutes Orifice Gallons

sincs
Time to water reading per Remarks
pumping :
. (feet) . gtarted (inches)l/ mimte

8-17760 - Continued

L77.53 100
L77.95 105 18% 100
178.13 110
634 am  478.22 115
L78.25 120
478,40 130 18% 100 Fluctuating.
1478460 140
478497 150
1478493 160 18% 100
| L79.1k 170
7339 L79.18 180
1479450 190 183 100
479.58 200
L7947k 210
L79.66 220
479.71 230

8539 479484 240 18% 100 Temperature 7.4°F.
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Table 3.~--Pumping and water-level recovery test - Contimed
USGS Test Hole 1 - Continued
Project Gnome - Continued

- Part 111 - Contirmed
Depth  Minutes Orifice Gallons

since
Time to water reading per Remarks
pumping

. (feet) gtarted (incheS)y minute
8—}.'(-_60 - Cor_x‘_aj.r;ued |
8139 am 479,99 250
1180,00 260

180407 270 18% 100

o 480.19 280

9139 480.00 300 18.25 100- Adjusted back to 18% inches.

1480.89 320 18% 100

10:19 1480.97 3ko

10139 LBL.O8 360
10559 LL.1h 380 183 100
11519 h8l.1s koo 18% 100

11:h9  LBL.ho L30
12519 pm  LBL.35 L6 183 100
123k 18L.82 Lo 183 100
1s19 1,81.82 520 18% 100
L9 LUBLYY 550 163 100
2319 481.92 580 18% 100

3119 182415 610 183 100
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Table 3.~-Pumping and water-level recovery test - Continued

USGS Test Hole 1 = Continued

Project Gnome = Continued

Part III - Continued

i Depth  Minutes Orifice Gallons i
Time to water since reading per Remarks

o (feet)« Smi:g (inches)l/ minute

8-17-60 - Contimed

3th9 pm  Lh82,2L 670 18% 100

bsl9 182,39 700

Lsh9 180,65 730 15 91 Refill butane tank -~ lost

o . pressures

Ls 59 482 «38 7ho 18% 100

5519 483,20 760 19 102 Cut back valve to 18% inches.
6300 183426 801 18% 100

7300 183,36 861 18% 100

8300 483419 921 183+ 100+ Trimmed valve.

9100 182493 981 183 100
10500 L82.89  10k1 183 100
11300 183,00 1101 18% 100
11:10 Specific conductance 5,000;

‘ temperature 7,°F.

12;00 am 482,93 1161 183- 100~ Adjusted valve.

8-18-60 '

1:00 am  L83.00 1221 183- 100- Water sample collected 7L°F.
2:00 483.60 1281 184+ 100+ Adjusted valve.
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Table 3e-~Pumping and water-level recovery test - Continued

USGS Test Hole 1 - Continued
Project Gnome « Continued

Part III - Continued

‘Depth N Minutes
since
Time to water
pumping
(feet) started

Orifice
reading
(inches)l/ minute

Remarks

8-18-60 = Continued

35000 L83.69 131
k300 L83.73 1401
Lsko 483.85 14
lald

18%
18%
18%

Turned off pump.

_]_;_/ Orifice '.'.LS_‘Z_% inches :!.t_l_d:!.amejbe;j. Pm-dischgrge lir_xe<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>