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Test wells in the Post Area, White Sands Missile Range,
Dona Ana County, New Mexico
By

Gene C. Doty

Introduction

Six test wells were drilled in the Post Area of the White Sands
Missile Range in Dona Ana County, New Mexico (fig.1), between January
1966 and May 1967 as a part of the Water Master Plan of the Missile
Range. The locations of the test wells drilled in the Post Area are
shown on figure 2. The wells were drilled to increase the knowledge
of the hydrology of the Post Area and to obtain date for long-range

‘ planning of water-resources development.

Specifically, the Post Area test wells were drilled to:

(1) Establish control points on the bedrock surface and hence
further define the aquifer system.

(2) Establish control points on the saline-fresh water interface.

(3) Provide correlative subsurface information for geophysical -~
Survey data.

(4) Provide additional observation wells for monitoring water
levels and saline-water encroachment in and near the Post °

Area well field.
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The geography, geology and hydrology of the Post Area have been
described by Herrick (1960), Hood (1968), and Davis and Busch (1968).
The reader is referred to these sources for background material on the
area. This report is a summary of the drilling of test wells T-8, T-9,
T-10, T-11, T-12, and T-13 and is prepared as a part of the continuing
cooperative agreement between White Sands Missile Range and the U. S.
Geological Survey. The Geological Survey assisted in the selection of -
well sites and provided technical advice to the U. S. Army Corps of
Engineers personnel administering the drilling contract, as well as
observing the drilling and obtaining measurements and other data during
development and testing of the wells. Geological Survey personnel involved
in field-data collection included J. A. Basler, J. P. Borland, F. E. Busch,
G. A. Dinwiddie, H. E. Lobley, and the writer, supervised by J. B. Cooper,
Hydrologist, and W. E. Hale, District Chief, Water Resources Division,

Albuquerque , New Mexico.




Methods and procedures

The test wells were drilled by conventional hydraulic rotary
rigs operated by the Cass Drilling Company of El Paso, Texas. Drilling
time was recorded by an automatic drilling-rate recorder. Samples of
drill cuttings were collected from the return-flow sluice after each
5 feet of penetration and are not corrected for time lag; the samples .
were classified primarily for particle-size range. Water samples were
collected as drilling progressed, using bottom-set or shoulder packers.
A commercial logging company made electric logs when the wells had been
drilled to total depth.

Electric logs, drilling-time logs, and drill cuttings were examined
to determine where perforated casing should be placed. Mill-cut slots,
l/8—inch wide, were used in all perforated-casing sections. After the
casing had been placed, each well was developed by bailing and surging
with a tight-fitting bailer and, if needed, a closed-surge block. A
test pump was installed after bailing and surging and the well was
further developed by pumping and surging. The water level in the well
was allowed to recover for several hours after pumping and surging;
the well was then pumped for eight hours at a specified rate. Depth
to water was measured with an electric tape during pumping and for
several hours after pumping stopped. Upon completion all wells were

fitted with removable caps and retained as water-level observation wells.




Results of drilling

Test well T-8 was expected to penetrate the full thickness of
alluvial fan and bolson deposits of Quaternary-Tertiary age and to
terminate in consolidated bedrock. The estimated depth of 7-8 was based
upon geophysical data (Herrick, 1960). An igneous intrusive rock was
penetrated about 300 feet deeper than the estimated depth to bedrock
(tables 2 and 3). Drilling became more difficult below 1,200 feet and
the lower part of the well is believed to have penetrated cemented con-
glomerate (fig. 3) which yields but little water (see aquifer-test plots,
figs. 4 and 5). Granitic bedrock was drilled in the interval from 1,891
to 1,896 feet, the total depth. The cemented conglomerate.may be inter-
preted on some geophysical surveys as bedrock. Most of the material
penetrated by the well was clay, sand, and gravel derived from igneous
rocks. Water samples were collected at depths of 853; 1,348; and 1,820
feet; all samples were of potable quality. (table 1).

Test well T-9 was drilled for the dual purpose og@rospectiné the
area north of the Post Area supply wells and of determining the depth to
bedrock. Supply well 20, about 2,000 feet south of test well T-9, is
one of the higher-yield wells in the well field; the extent of the high-
transmissibility zone tapped by well 20 must be known for planning north-
ward extension of the line of supply wells. Test well T-9 penetrated an
igneous intrusive rock at a depth of 595 feet, about 200 feet shallower
than expected (tables 4 and 5). The material above the bedrock was
consolidated and unconsolidated clay, sand, and gravel of Quaternary-
Tertiary age which was derived mostly from igneous rock. The well yielded
so little water that a cylinder pump was used for test pumping (figs.

6 and 7). The well probably was drilled into the upthrown side of the

fault bounding the hithfransmissibility zone in which well 20 is completed.
Water obtained from total depth was potable (table 1).

10
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IN WELL T-9 AUG.4, 1966

7.- - RESIDUAL DRAWDOWN

FIGURE
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Test well T-10 was drilled to determine the interface between
saline and fresh water and, possibly, as a bedrock-control point. The
well was drilled about 100 feet deeper than originally planned in order
to penetrate material permeable enough to yield water for a sample at
total depth (tables 6 and 7). This sample, the lower sample of two collected
as the well was drilled, was not potable (table 1). The well penetrated
bolson deposits of Quaternary-Tertiary age consisting mostly of clay and
sand. From a depth of about 560 feet to total depth of 1,365 feet the
material penetrated was mostly clay with an occasional thin bed of sand.
Bedrock was not reached. The well was completed at a depth of 555 feet
in the fresh-water section of the aquifer. It will be sampled periodi-
cally in the future to monitor any saline-water encroachment of the fresh-
water aquifer. The water-bearing materials adjacent to the lower perforated
casing contain a high percentage of very fine sand and the well may in
the future fill partially with sand as the slot size is too coarse to
prevent sand from entering the casing. The transmissibility calculated
from the aquifer test (figs. 8 and 9) is comparable to that of some of

the low-yield wells in the well-field area.
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Test well T-11 was drilled to penetrate the saline-water fresh-water
interface. The well was drilled TOO feet deeper than planned originally
in order to penetrate the interface, which was a sequence of inter-
fingering beds containing potable, brackish, and nonpotable water
(Tables 8 and 9). Two sets of electric logs (fig. 3) were made, one
when the well had been drilled to 1,265 feet and another when the well
had been drilled to total depth of 1,808 feet. The well penetrated
bolson deposits of Quaternary-Tertiary age, consisting mostly of clay
and thin beds of sand, similar to the material penetrated by test well
T-10. The water quality ranged from potable to nonpotable (table 1);
the well was completed in the potable water zone at a depth of T80 feet.
Sand entered the well so easily during development that bailing and
surging was abandoned as a development procedure. The well produced a
large amount of sand when the test pump was first operated and sand
filled the lower section of the slotted casing and could not be removed
with a bailer. Yield and drawdown characteristics of the well are
similar to the lower-yield production wells in the well field (figs.

10 and 11).
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’ Test well T—12. was drilled to determine the depth to bedrock,
thickness of the aquifer, and depth to saline water. The well was
drilled to a depth of 2,000 feet which was 900 feet deeper than
originally planned, in an attempt to fulfill the original objectives.
(ifaebles 10 and 11). Sets of electric logs were made at depthsof 1,600
feet and 2,000 feet. The well penetrated bolson deposits of Quaternary-
Tertiary age consisting of sand, clay, and gravel, derived mostly from
igneous intrusive rocks, and did not reach bedrock. The bolson deposits
below 1,000 feet are semi-consolidated to consolidated; +they probably

are consolidated to a greater extent than similar materials penetrated

in the lower part of test well T-8. Water samples were collected from
depfhs of T34, 1,573, and 1,881 feet during drilling; all samples were
potable (table 1). The well was cased with 8-inch casing to 450 feet
and with 6-inch casing from 450 feet to 1,820 feet. During development ,
the size of particles removed suggested that the pipe had ruptured,
probably where the two diameters of casing joined, and a sleeve swage
with a minimum diameter of 5 inches was installed at the junction of

the 6-and 8-inch casing. In all probability, if a rupture in the pipe
did occur, it was in association with a collapse of the casing at a

depth of about 1,794% feet; the bailer and sand pump could not be lowered
past this depth when fill was being removed from the casing at the closé
of development. Extra effort was expended.in attempting to develop this
well, both in bailing and surging and in surging and pumping with the
test pump. Yield was considerably less than expected (aquifer-test plots,
figs. 12 and 13) from an examination of the electric logs (fig. 3); the
possibility exists that, despite the additional effort expended in

development, the aquifer or the slotted casing is plugged with a mixture
of drilling mud and material from the formation.
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Test well T-13 was drilled to determine the fresh-water saline-water
interface and to determine the thickness of the poiable-water section.
The well was drilled to 1,110 feet, about 300 feet deeper than originally
planned, in an attempt to fulfill the original objectives. (tables 12
and 13). Two water samples were collected during drilling (table 1) and
the well was completed in the potable-water section of the aquifer at
a depth of 710 feet. The well penetrated bolson deposits of Qnaternary;
Tertiary age composed of unconsolidated sand and clay. The well produced
a considerable amount of sand (see aquifer test plots, figs. 14 and 15) and

the yield is less than that of either T-10 or T-1l.
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Conclusions and recommendations

The. particle size of materials penetrated by the test wells was
larger in wells west of the access highway to the Post Area than in wells
to the east of the highway. The coarse fraction of samples from each well
decreased with depth. The consolidated material penetrated by wells T-8,
T-9, and T-12 may be associated with an older period of deposition prior to
faulting; it does not appear to be a high-yield aquifer at depth. Pre§ent
data indicate that only the upper unconsolidated material should be tapped
by supply wells.

Test well T-9 probably was drilled on the north side of the fault
bounding the well-field area to the north. The water-bearing materials
penetrated by T-9 did not yleld water readily and the zone of saturation
is thin. Extension of the line of supply wells northward past well 20 is
therefore considered inadvisable.

Test wells T-10, T-11l, and T-13 produced water from materials as
small as very fine sand. The 1/8-inch mill-cut slots used for the test-
well screen were too large to prevent the fine sand from entering the
wells and the particle-size range of the aquifer was not great enough in
wells T-11 and T-13 to form a natural pack which would exclude the fine
sand. If supply wells are drilled near these test wells they should be
constructed so as to exclude the very fine sand either by pr0per-size,'

screen openings or with an artificial gravel pack.
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The electric log and water samples colleéted at depth from test well
T-11 revealed that, in places, the transition zone from fresh-to saline-
water-bearing beds was several hundred feet thick. Water of good quality
underlies water of poor quality in the thick transition zone penetrated
by test well T-11.

The depth to water in test well T-8 suggests that a trough in the
ground-water surface extends westward from the line of production wells and
that either the water-table contour maps made prior to the drilling of
test well T-8 were inaccurate becawse of lack of data, or that the water
level has declined considerably along a high permeability zone as the
result of pumping of supply wells 18, 19, and 20. The depth to water in
test well T-8 was 551.88 feet on January.ll, 1967. On January 16, 1968
it was 557.51 feet; a water-level decline of 5.63 feet in a year. If
this water-level decline continues at the present rate, or increases,
the regimen of well-field pumping should be changed so as to prevent
excessive water-level lowering in this locality and to distribute the
declines over a larger area. ‘

The well depths and construction details of the Post Area test wells
are graphically summarized in figure 16, which is a profile from south

to north along line A-A' on figure 2.

28




-

puinaie 8 4
4442 9
4400 FL l 4410
4333 uuuww - %
4300 ‘I’ E
o A * a T .
4200 £ Vo A’
4 4160
i & .
4100 4087 et 1 i 13
[ 3 . P P o % waran na? ; l 'f 4037
4000 j . T & 1 - i 4
= . 'F . ® S z L
. o - - *e s S
3900 1 . e 2 2 Tk -4 L ‘
. s - vy li + - *iremte s
3800 Fi.=*° I €23 ) i I
o y z th —Er oo E: :
o = B >
3700 ¥ [ ] [;I 53
ki o 3 i :
3600 ["] T [1'-] g3
s SIS . : 22 (
(D i (1)
3500 oty : 4 4
- [ P 3
o 3400 “] 3 § [:] [;j 3
== 2 b = =] &
= e E 5 Fresu-saune warer | T) 2
= 3300 »_5 L nirersace e
R H 2 e
e I = - I =
\TB 2 s200 3 E T : = 1 &
5 : P I i
& A
< 3100 = ! - -~ : F
x 3 z -
) B = i - °
3000 =z = = T / £
E R T i : 2
2900 '[ » ] 5 4 5
~ L) T = i -
E 3 S
2800 = l 2 E
- 4] , Ve B A
T =i - 5 3
2700 [’] * LY s
¥ 1 )
2600 [3] .- ~
- - 1
H » [?] Y /
2500 =
i 3 5; e Lo EXPLANATION
x TowCse T
2400 = = 10 — WELL NUMBER
- I 4160 — ALTITUDE OF LAND SURFACE
X
2300 » 75
x
s
—— =
2200 &

Figure 16.--Profile A-A' between Post Area test wells
Location of test wells shown on figure 1.

—CASING
L 1 N J  miLes |_SLOTTED cAsiNG
% o % | g -
Gide

HORIZONTAL SCALE ~TOTAL DEPTH CASED

L ——porous ZONES FROM
T™ erzcTric Loas

TD— TOTAL DEPTH DRILLED

showing well depths and construction details.




References cited

Davis, L. V., and Busch, F. E., 1968, Summary of hydrologic investi-
gations by the United States Geological Survey ét White Sands
Missile Range, New Mexico: U. S. Geol. Survey open-file rept.,
146 p., 27 figs.

Herrick, E. H., 1960, Ground-water resources of the Headquarters
(Cantonment) area, White Sands Proving Ground, Dona Ana County,
N. Mex.: U. S. Geol. Survey open-file rept., 203 p., 33 figs.

Hood, J. W.,1968, Ground-water investigations at White Sands Missile
Range, New Mexico, July 1960 - June 1962: U. S. Geol. Survey

open-file rept., 153 p., 28 figs.

30




BASIC DATA

31



ce

Table l.--Results of chemical analysis of water sammles collected from test wells in the Post Area, White' Sands Missile Range

Analyses by Geological Survey, United States Department of the Interior
(parts per million)

25423 -
T -
Well number -8 | T-8 r-8 | 7-8° PL e 210 ]T.m 1210 L -1l | 7ol T-1l | 7-12 - 7231 713 | 113 |
= S50~ - |togal t ~ 235= | Tot. 220= Ql- tal [[3%= T3« 1.581= Sron R0I0-. | Totel
Sarple interyal (faat) %5305 o500 |H{oR%; |sesaly sop | Sotal PMOGsy [{7325 [Total Wy230: Ri7O0Lz [ 2otal TM3% 12288 ehioaks |} SotaL P78 71053 | sevean |
Date of collection..cseveeresees [2/2/66 |5/10/6616/19/66|T/1/66 | T/28/64 8/4/66|8/3/66 | 8/26/56( 9/16/66| 9/2/66 20/28/66 11/16/6G12/22/64 1/29/615/15/67 |3/50/67 | 4/20/67 4/28/67 &/x/en
Stiiea GHOY s icotscennrnsransns - - 13 37 - 30 = - IS - - 36 = = = e o S -
Iron (Fe), dissolved 1/. - = = Ok .25 ~ - .01 - - 12 - - .25 — .2
Ixon (Fe), DotR) ceerassencosessny - - - - - - ~ - » : = - - ! - = s : = < :
Manganese (Mn), dissolved 1/ ... < p - < & - 2 = o e - - [ = ! - T IR - A I
Manganese (Mn), total s.eeeveses = - - - - - i = S e - - ] < = = - - - s
{ | ‘ | l e ]
Caleium (C2)..... - - 10 65 - 86 - = ) p i 2 3 | - - - 34 - - > T
Magnesium (Mg) . . - - 1.2 19 - 17 8.4 5.6 _if 6.3 - = | 10 |
Sodium (Na)..... .9 < L e % - 3 < R e
Potassium (K) s ovesecscscssosesyd = s 127 St T 62 5 s 25 0 | 9 L |
g . - - i -
Bicarbonate (HCOp) seevesveesane |__= - 7k 158 - L8 - - S - - 028 - = = 126 ! ‘*: —]
Carbonate (CO) .... cenee - - 6 2] - 0 | - = T RS, o IDE B = =—t )
Sulfate (SO)..... esnen | 129 159 5 158 100 156 i) 2 690 | b& 134 210 e T gt 1.8 i o 15 05 -
Chloride (C)).. i 39 2% 33 50 3 1 & ho koo | 13 800 b .okn 12 22 F ) 17T 0 | 28 — |
Fluoride (F)... - - - 3.0 R S =B A o Lk ) ¥ Bop e ) - ]’ 5] J = |- 0.0y
NUErsto - INOD oo vensvancrsranas - - .0 15 = 21 Rt - 3.0 2 5 3.8 RS W o Bt = I sl
| 3 |
Dissolved sollds | | |
R e [ - |69 lues i 1588 ] oo - 239 - - 234 - - - | 272 - =19 |
Residue on eveporation s ; - {
at 180°C..cossccnsssssoves - - 368 450 - 6l - - 246 [L * = 232 ~ - - ]LQOO Cay WO %:;Q ‘
Hardness as CaCO; veeveaas - - 0 2h2 - 266 - - 132 - - 108 - - -1 = = L] ’\ :
Non-carbonate ...eseecessees - - [5) 112 = 164 - - 14 - - 12 - - - 8 = = = |
Specific conductance ) s ; ) ) ) i’ i L =L i
(micromhos at 25°C)eesuseves | 356 960 {606 700 822 g2t 505 36,700 | 358 3,110 (8,480 336 431 k12 4356 410 600 1k,700 | 402 2
PH iievssnrcnnennnes bean - - C.4 10 - T.5 _5_2 - - - - - [ - - 8.2 ‘
Color.ceencensens e = B B 5 - 25 B % 5 5 - 5 - - - S - - 3 }
Temperature “F ... cc.occneces = = = ~T0 0 %) A En B0 0 83 Ty 77 77 E 75 L 76 e 53 j:
| |

1/In solution at time of analysis,




Table 2.--Record of test well T-8

Iocation:SELSELNEL sec. 11, T. 22 S., R. 4 E.
Altitude: UWul1.67 feet.
Depth (drilled): 1,895 feet (cased): 1,060 feet

Date completed: Test pumped T-7-66

Drilling contractor: Cass Drilling Co., E1 Paso, Texas

Drilling method: Hydraulic rotary

Casing‘and well record: Eight-inch casing to 1,060 feet, l/8—inch

wide, mill-cut slots from 574-584, 595-625, 650-680, 750-770,
900-930, and 1,000-1,040 feet.

Well-completion record: Concrete well head set; retained for water-

level observation.

Formation logs: Sample description (table 3) and electric logs (fig. 3).

Geologic source: Bolson fill of Quaternary-Tertiary age. Granitic

bedrock penetrated from 1891-1896 feet.
gpn
Yield: Well test pumped at 120/(gallons per minute) for 8 hours with
59 feet of drawdown.

Nonpumping water level: 551.35 feet below land surface on T-T-66.

Water quality: Potable; see table 1.




Table 3.--Sample description log of test well T-8

Depth Interval

Material (feet)
Soil, dark brown, sandy 0 5
Clay, tan, and medium to coarse sand 5 10
Sand, pebble gravel, and clay 10 15
Gravel, granule to pebble, and coarse sand 15 30
Gravel, granule to pebble, coarse sand, and clay 30 110
Clay, tan, very fine sand, and granule to pebble gravel 110 X5
Gravel, granule to pebble, some coarse sand and clay s 145
Clay, tan, sandy with some gravel 145 160
Sand, gravel, and little clay 160 205
Gravel, granule to pebble size bit-cut rock fragments 205 255
/zéxed composition and some sand and clay
Sand, very coarse to coarse, granule to pebble an5 350
gravel, and some clay
Clay, tan, sand and some granule gravel 350 375
Sand, gravel, and clay 315 400
Clay, sandy, and gravel 400 405
Sand, gravel, and clay 405 ks
Clay, sand, and gravel b5 430
Sand, some gravel and clay 430 490
Sand, some gravel, and trace of clay 490 510
Sand, and clay 510 530
Sand, and some gravel and clay 530 560
Sand, clay, and some gravel 560 605




. : Table 3.--Sample description log of test well T-8-(Continued)
Material DeP“(‘ fggt‘j ke

Sand, some gravel and clay 605 620
Sand, clay, and some gravel 620 690
Sand, and some gravel and clay 690 T30
Sand, clay, and some gravel T30 75Q
Sand, some gravel and clay 750 TT70
Sand, clay and gravel 770 780
Sand, gravel, and some clay 780 800
Sand, some clay and gravel 800 880
Clay, tan sandy and some gravel - 880 885
Sand, some gravel and clay 885 895

. Sand, clay, and gravel 895 910
Clay, sand, and gravel 910 925
Sand, some gravel and clay 925 liTe)
Clay, sand, and gravel 940 985
Sand and gravel; little clay 985 1,000
Sand; little clay 1,000 1,010
Sand gravel and clay 1,010 1,025
Sand and gravel; little clay 1,025 1,035
Clay, sand and gravel 1,035 1,040
Sand, gravel and some clay 1,040 1,050

x Sand, some gravel and clay 14,0505 15100
; Sand, little gravel or clay 35100 15155

‘ Sand, clay, and few particles of gravel 4 A9 15200
Sand, little gravel or clay d,200° L3370
Sand and clay 1,370 1,380




Table 3.~--Sample description log of test well T-8 (Concluded)

Material Depth Interval

(feet)
Clay and sand 1,580 11,309
Sand, some clay and gravel 1,385 1,405
Sand 1,405 1,420
Sand, some gravel and clay 1,420 1,600
Sand and gravel 1,600 1,605
Sand, some gravel and clay 1,605 1,130
Sand, gravel and some clay 1,750 1,640
Sand, little gravel or clay 1,840 1,891
Rock, granitic 1,891 1,896




Table M.-~-Record of test well T-9

Location: NWiSWisEl sec. 1, T. 22 8., R. 4 E
Altitude: U4410.31 feet
Depth (drilled): 598 feet (cased): 598 feet

Date completed: Test pumped 8-4-66

Drilling contractor: Cass Drilling Co., E1l Paso, Texas

Drilling method: Hydraulic rotary

Casing and well record: Eight-inch casing to 598 feet, 1/8—inch mill~

cut slots from 538-595 feet.

Well-completion record:Concrete well head set; retained for water-

level observation

Formation logs: Sample description (table 5) and electric logs (fig. 3)

Geologic source: Bolson fill of Quaternary-Tertiary age. Granitic

bedrock penetrated from 595-598 feet.
Yield: Well test pumped at 14 gpm for 8 hours with 125 feet of drawdown.

Nonpumping water level: 385.68 feet below land surface on 8-4-66

Water quality: Potable; see table 1.
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. Table 5.--Sample description log of test well T-9

Depth interval

Material (feet)

Gravel, some/gggdfiner material 0 L5

Sand and some gravel. L5 60

Sand, some gravel and clay ' 60 95

Sand and gravel, some clay 95 i 1 B

Sand, clay, and some gravel 115 120

Sand, some gravel and clay 120 150

Sand and some gravel 150 185

Sand, some gravel and clay j 185 290

; Sand and some clay . 290 325
Sand ' 325 290

‘ Sand and clay 335 360
Sand 360 385

Sand and some clay 385 k10

Sand, some clay and gravel 410 420

No sample ' 420 425

Sand and gravel - 425 430

Sand, some gravel and clay 430 L5

Sand - b5 455

Sand, some gravel and clay 455 500

Sand | 500 510

Sand, some clay 510 515

Sand and some gravel . 515 535

Sand, some gravel, little clay 595 515

Sand and gravel 215 295

. Rock, granitic : 295 598
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Table 6.--Record of test well T-10

location: SWiNwicwi sec. 5, T. 22 S., R. 5 E

Altitude: %,159.84 feet

Depth (drilled) 1,365.feet (cased): 555 feet

Date ' compléted: Test pumped 9-16-66

Drilling contractor: Cass Drilling Co., El Paso, Texas

Drilling method: Hydraulic rotary

Casing and well record: Eight-inch casing to 555 feet, l/8—inch

mill-cut slots from 370-405, 430-460, and 525-545 feet

Well completion record: Concrete well head set; retained for water

level observation.

Formation logs: Sample description (table 7) and electric logs (fig.

Geologic source: Bolson fill of Quaternary-Tertiary age.

Yield: Well pumped at 180 gpm for 8 hours with 26 feet of drawdown.

Nonpumping water level: 249.67 feet below land surface on 9-16-66

Water quality: Potable in upper section, nonpotable at depth; see

table 1.
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Table T.--Sample description log of test well T-10

Depth interval

Material (feet)
Soil, sandy 0 2
Clay, sandy, red, and gravel ‘ 9 10
Sand and gravel 10 15
Gravel, sandy L5 30
Sand and gravel 30 85
Sand, some gravel 85 100
Sand, some clay and gravel 100 T10
Gravel, sand and some clay 110 130
Sand and gravel 130 155
Gravel and sand 155 165
Sand, gravel, and some clay 165 215
Clay, sand, and some gravel 215 250
Sand, some clay and gravel : 250 265
Clay and sand, some gravel 265 275
Sand, some gravel and clay 25 315
Clay, sandy L 375
Sand and gravel with some clay 375 k15
Clay, sand, and some gravel | 415 435
Sand, clay, and some gravel L35 460
Clay, sandy with some streaks 460 915

of sand and gravel

Gravel, sand and clay 915 930
Clay, sandy 930 1,005
Sand and clay 1,005 1,085
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Table T.--Sample description log of test well T-10(Continued)

Material

Depth interval

(feet)
Clay, sandy with streaks of sand 15025 13225
Sand and clay 1,225 1,230
Clay and sand 1,230 1,265
Sand and some clay 1,265 1,270
Clay and sand 1270 LS50
Sand, clay, and some gravel 1,350 ' - 1,365

L1




Table 8.--Record of test well T-11

Location: NELSWLNE]: sec 29, T. 22 S., R. 5 E
Altitude: 4087.21 feet
Depth: (drilled): 1,808 feet (cased): T80 feet

Date completed: Test pumped 11-16-66

Drilling contractor: Cass Drilling Co., El Paso, Texas

Drilling method: Hydraulic rotary

Casing and well record: Eight-inch casing to 780 feet, l/8—inch

mill-cut slots from 306-356, 375-406, 43h-LL8, 5Th-596, 625-650,
662-684 and T18-T60 feet.

Well-completion record: Concrete well head set; retained for water-

level observation.

Formation logs: Sample description (table 9) and electric logs (fig. 3)

Geologic source: Bolson fill of Quaternary - Tertiary age.

Yield: Well pumped at 179 gpm for 8 hours with 29 feet of drawdown.

Nonpumping water level: 279.65 feet below land surface on 11-16-66

Water quality: Potable in upper section,nonpotable at depth; see table 1.




‘ Table 9.-—Sémple description log of test well T-11

Depth interval

Material ‘ (feet)
Sand, some granule gravel, little clay 0 35
Gravel, some sand i 35 65
Sand and gravel 65 90
Gravel and sand 90 100
Sand, some gravel and clay lbO 176
Gravel, and sand 170 185
Sand, gravel, and clay 185 225
Gravel, sand, and clay 225 235
Sand, clay and gravel . 235 250
Sand and gravel, little clay 250 290
’ Sand, some clay 290 380
clay, sandy 380 %00
Sand and silty clay 400 435
Clay and some sand 435 585
Sand and clay 585 760
Clay and some sand 760 1,125
Clay, sand, and some gravel 1125 . <1520
Sand and clay : 1,210 1,235
Clay and sand 1,255 1,295
Clay, sand, and gravel : 1,205 1 N S30
Gravél, sand and clay 1,530 ) ,850
Clay, sand and gravel » L3 500 LSO
.. Clay and some sand 1,370 1,610
Sand and gravel 1,610 1,625
Sand, gravel, and clay 1,625 1,650
Clay, some sand and gravel 1,650 1,800

L3




Table 10.~-Record of test well T-12

Location: SE{SELSE{ sec. 23, T. 22 S., R. k4 E.
Altitude: 4334.65 feet
Depth: (drilled): 2,000 feet (cased): 1,820 feet

Date completed: Test pumped 3-30-67

Drilling contractor: Cass Drilling Co., El Paso, Texas

Drilling method: Hydraulic rotary

Casing and well record: Eight-inch casing to 450 feet, 6-inch casing

to 1,820 feet; 1/8-inch wide mill-cut slots from 1,430-1,500,
1,560-1,5%0, 1,620-1,640, 1,695-1,715, and 1,760-1,810 feet

Well-completion record: Concrete well heax%et well retained for water

i

level observation.

Formation logs: Sample description (table 11) and electric logs (fig. 3).

O

Geologic source: Bolson fill of Quaternary-Tertiary age.

Yields: Well pumped at 30 gpm for 8 hours with 45.24 feet of drawdown .

Nonpumping water level: 231.35 feet below land surface datum on 3-30-67

Water quality: Potable; see table 1
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Table 11.--Sample description log of test well T-12

Depth interval

Material (feet)
Gravel and sand 0 25
Sand, some gravel,and trace of clay 55 185
Sand and clay : 185 200
Sand, some gravel and clay 200 265
Sand, and gravel, some clay 265 295
Clay, sand, and gravel 295 300
Sand, clay and some gravel 300 325
Clay and sand, some gravel 325 345
Sand and clay, some gravel . 345 400
Sand and gravel, trace of clay 400 555
Sand, gravel, and some clay 255 675
Sand and gravel, trace of clay 675 730
Sand, some gravel and clay 130 155
Sand and gravel ‘ 155 175
Sand, some gravel and clay | 175 - 800
Sand and gravel, some clay 800 880
Clay and sand, some gravel 880 895
Sand, some gravel and clay 895 925
Sand, some clay, and trace of gravel 925 985
»Sand, trace of clay and gravel ! 985 1,000
Clay and sand . 1,000 1,005
Sand and some gravel 1,005 1,015
Clay, sand, and some gravel ) 1,015 ©. 1,020
Sand and some gravel 15020 = 1,085

k5




. Table 11.--Sample description log of test well T-12 (continued)

pepth interval

Material (feet)
Clay, sand, and some gravel 1,035 1,045
Sand and clay 1,045 1,170
Sand., clay, and some gravel 1,170 1,200
Sand and clay 1,200 11,255
Sand, clay,and some gravel 1,285 k250
Sand, clay, and gravel 1,250 557 ;808
Sand, clay, and some gravel 1,305 15585
Sand, clay,and some gravel 1925 L el
Sand, some clay, and trace of gravel 1,870 1,425
Sand, gravel, and trace of clay 1,ke5 1,485
‘ Sand, some clay and gravel 1,485 1,520
Sand, gravel, and clay 1,520 1,545
Sand 1,545 . 1,550
Sand, gravel, and some clay 1,550 1,590
Sand and some clay 1,590 1,600
No sample 1,600 1,610
Gravel, some sand and clay 1,610 . 1,615
Sand, some clay 1,615 1,650
Clay, some sand 1,630 1,635
Sand, some clay and gravel 1,635 1,650
Clay, some sand and gravel 1,650 1,655

Sand, gravel, and some clay 1;655 1,675

. . L6




Table 11.--Sample description log of test well T-12 (concluded)

Depth interval

Material (feet)
Clay, sand, and gravel 1,675 1,680
Sand, some clay and gravel : | 1,660 1,710
Sand, some gravel and clay L SR 6 IO [P
No sample 1,725 157 20
Clay, gravel, and sand 1,130 X,135
Sand, some gravel and clay 155100 1,740
Clay, sand, and gravel ‘ 1,740 1,755
Sand, some gravel and clay P R
Clay, sand, and some gravel ' 2010 X0
Sand, gravel, and clay 1,775 1,855
Sand and clay 1,855 1,885
Sand, gravel and clay 1,885 2,000




Teble 12.-- Record of test well T-13

Location: NELNEINEL sec. 32, T. 21 S., R. 5 E.
Altitude: 4056.63 feet
Depth (drilled): 1,110 feet (cased): T10 feet

Date  completed: Test pumped 5-17-67

Drilling contractor: Cass Drilling Co., El1 Paso, Texas

Drilling method: Hydraulic rotary

Casing and well record: Eight-inch casing to 710 feet; l/8-inch wide

mill-cut slots from 285-305, 386-392, 408-416, U34k-450, 512-536,
600-622, and 688-T02 feet.

Well completion record: Concrete well head set; well retained for water-

level observation.

Formation logs: Sample description (table 13) and electric logs (fig. 3)

Geologic source: Bolson fill of Quaternary-Tertiary age.

Yield: Well pumped at 100 gpm for 8 hours with 31.48 feet of drawdown.

Nonpumping water level: 209.39 feet below land surface datum 5-17-67.

Water gquality: Potable in upper section, nonpotable at depth; see table 1.




Table 13.--Sample description log of* test well T-13

Depth interval

Material (feet)
Sand and gravel, trace of clay 0 15
Gravel ahd sand, some clay 5 30
Sand and gravel : 30 T0
Sand., clay and gravel 70 110
Clay, sand, and gravel 110 120
Gravel, sand, and clay 120 125
Clay, sand,and some gravel 125 300
Clay, sand and gravel 300 310
Clay - 310 400
Clay and some sand 400 475
Clay and sand 475 485
Sand, clay, and some gravel 485 500
Clay and sand 500 53]
Sand, gravel, and clay 535 545
Clay, sand, and some gravel 545 570
Sand, clay, and some gravel 570 295
Clay and sand 595 830
Gravel, clay, and sand 830 835
Clay and sand 835 955
Clay, sand, and some gravel 855 ;005
Clay and sand 1,005 @ 1,015
Clay, sand, and gravel 1,015 1,040
Clay, sand, and trace of gravel 1,040 1,050
Clay and some sand : 1,050 155055

k9
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Table 13.-~Sample description log of test well T-13 (concluﬂ:d)

Material

Clay, sand, and some gr

Sand, gravel, and clay
Gravel, clay, and sand

Clay, sand and some gravel

Depth interval
(feet)

1,055 1,075
1,075 1,085
1,005, 1100

1,100 1,110.




