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- Test wells SMR-4 and SMR-5, White Sands Missile Range,
. ' ana Ana County, New Mexico
By

Gene C. Doty

Introduction

Test wells SMR-4 and SMR-5 were drilled duridg.November and
December, 1967, as a part of the continuing program of water-resources
investigation set forth in the Wﬂite Sands Missile Range Water Master

Plan, to further define the extent of the potable-water reservoir
tapped by test wells SMR-1, 2, and 3. The geography,'geology, and
’hydrology of the‘Post Area and adjacent areas has been described by
‘Herrick (1960), Davis and Busch (1968); and Hood (1968) and the reader
is referred to these sources forAdetailed information. fhe location
of the ﬁissile Range and the project area within the Missile Range is
+ shown oﬁ figure 1.

Test well SMR-4 was drilled north of the mountain reentrant at
the Post A;ea on the alluvial fan that heads in the HTA (Hazardous
Tést Area); Test well SMR45 was driiled on thé floor of the basin

- east of the SMR (Small Missile Range) complex (fig. 2).
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Test well SMR=4 is located east of a slight, discontinuous
scarp across the gradient of the faﬁ. Thevscarp probably was formed by
recent faulting. West of the scarp,'test wells in the Hazardous
Test Area bgnetrated only a thin seétion of unconsolidated maperial
(Doty, 1968) and the scarp may mark the boundary between an older
pediment to the west and‘the deep trough of the bolson to the east.
Test well SMR-5 is located along an extended line of fan drainage on
the floor of thg bolson; This locatioﬁ was believed to be underlain
by potable water beéausé Parker well, (formeriy known as Drift Fence
well), in sec. 12, T. 21 S., R. 5 E. about 1.2 miles northeast of

SMR-5, has yielded a small supply of potable water for many years.



The drilling pfocedure for test welis:SMR—4 and SMR-5 required
that the wells be drilled in sgccessien by conventional hydraulic,
rotary-drilling equipment. Semples of drili cuttingSIWere to be
coileceed after each five feet of penetratioﬁ. Rate of penetration
was fo be recorded automatically by a drilling;rate recorder. Water
samples were to be collected from selected intervals as drilling
progressed, the uppermest sample by bail;ﬁg in an open hole and the
lower samples by means efvexpanéion packefs. In addition to water
samples for mineralogical analysis? samples for tritium and radio-
carbon analysis were to be collected from the upbermost and lowermost
water-bearing zones in SMR-4, and e sample for tritium and radiocarbon
analysis was to be collected from the uppermost water-bearing zone in
SMR-5. When the well had been drilled to total depth, geophysical logs
‘were to be made; casing then was to be installed with perforated sections
adjacent to permeable zones as determined from the geophysical and
cuttings-sample logs. The well then was to be developed by bailiﬁg
and surging, a test pump installed,vénd further developed by pumping
and surging. When the well had been thoroughly developed, an aquifer
test consisting of pumping for eight hours and of measuring ﬁater—level
recovery for an additional eight hours was to be made. A concrete well-.
head (platform) was then to be coﬁstructed and the well retained for |

water-level observation.



The contract administration and supervision of consffuction
of the test wells was under the direction of ;he‘U,S. Army, Corps of
Engineers. Tﬁe U.S. Géological Survey provided technical*aséistaﬁce
in well-site selection, céntract—specificatioﬁ preparation, aﬁd
hydrologic and geologic—data collection. Geological Survey personnel
involved in the collection of field data included F. E. Busch,
H. E. Lobley, and the writer, supervised by J. B. Cooper, Hydrologist,
and W. E.‘Hale;-Distri;t Chief, Water Resources Division, Albuquerque,

New Mexico
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Results of drilling

Drilling of test well SMR-4 began November 9, 1967 and continued
through December 4, 1967 at which timé the well had been drilled to
1,010 feet, two Water.samples had been collected, geophysical logs made
(figs. 3a and 3b, in pocket), casiﬁg installed, and the well developed
by bailing ané.;urging. Table 1 is a record'of d;illing'and table 2 is
a description of drill cuttings. ﬁarly development work was discouraging;
.the well was bailed dry three times. by bailing at an average rate of
about 17 gpm (gallons per minute) during a period of 115 minutes. A
mud-cutting chemical was then added to the well and the water.iﬁ.fhe
well agitated vigorously for abou-t an hour with the bailer. The
chemical was then left in the well overnight. - The followipg morning
a close—fitﬁing surge block was passed several times through the
perforated ééction of the caéing. The wgll was then bailed and agitated
with fhe bailer for several hours. ‘The next day the well was bailed
at a rate of about 25 gpm for 5 hours and 10 minutes. Drawdown when .

bailing stopped was less than two feet.
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. Figure 3a.--Dual-induction laterolog of test well SMR-4, White Sands
Missile Range, Dona Ana County, N. Mex. (In pocket)

3b.——P‘roximity log-microlog of test well SMR-4, White Sands

Missile Range, Dona Ana County, N. Mex. (In pocket)
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Drilliﬁg_of test well SﬁR—S began Décember 8, 1967 with a
small drilling rig that had been éet up déring ;he bailing of
SMR-4. A water sample was collected December 11, 1967; when the
well had been drilled to a‘depth_of 249 féet.‘ Table 3 is a record
of drilling and table 4 is a descriptioh of drill cuttings.
Temporary casing of 10—incﬁ inéide diameter was installed and the
water sample was coliegted»by bailing'the open hole. Drilling was
-resumed with ;he temporary casing in fhe hole; and on‘December 13,
when the well had been drilled to a depth of 666 feet, a packer was
sét at a depth of 615 feet for collection of a second water sample.
The water sample was not collected until De;ember 18, 1967 because
of inclement weather. . Chehical quality of“the water sample did
not justify deeper drilling and arrangements for geophysical logging
were made. 4$he tempofary casing could not be removed from the hole.
~Logging was completgd December 21, 1967 (figs. 3¢ and 3d, in pocket)

after which the well was backfilled with heav& mud and abandoned.
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‘ Figure 3c.--Dual-induction laterolog of test well SMR-5, White Sands
Missile Range, Dona Ana County, N. Mex. (In pocket)
3d.--Proximity log-microlog of test well SMR-5, White Sands

Missile Rangé, Dona Ana County, N. Mex. (In pocket)
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The small rig was moved from‘test well SMR-5 to test well SMR-4
and a test puﬁp was installed in test weli SMR-4 oﬁ December 27, 1967.
After the wéll was developed by surging and pumping, an aquifer test
was made December .29, 1967. The well was pumpea.at an average réte'of
150 gpm for 8 hours with avmaximum drawdown of 5.28 feet. The coefficient
of transmissibility was computed(to be about 100,000 gallOns per day per
foot (figs. 4 éndlS). The well.waé fitted with a.removable cap and retained
for water-level_obserQatiOp.

Test well SMR—&ypenetrated about 100 feet of high~yield water-
bearing material in the depth interval 460 to 560 feet. The remaindef
of the saturated maferial penetrated probablybwill'yield.but small
‘quantities of water becauée of the relatively high clay‘contenﬁ of the
formation material. The presence 6f a thick water-bearing zone such
as that penetrated by test well SMR-4 is unusual in bolson materialg
and phé bed probably is not areally éxténsive.: The quality of water
Iis good within the zoﬁe of saturgtion penetrated (table 5).

Test well SMR—S'penetrated water of poor quality that is
characteristic of water in the lower part of the basin (table 5). The
first water sample collected was nonpotable due fo its high sulfate
 content but was otherwise of relatively good quality.. Because the
témpofary casing could not be gémovedAffom the well, the‘induction
electric ldg (fig. 3c) cannot'be”déed tb determiné if better quality
water might have been obtained from a shallower depth than that ét |
which the first water,sémple was collected. Probably, the near potable

water zone in this area is about 100 feet thick.
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are included in table 5.

The results of chemical analyses of water samples from both wells

Three of these water samples were also analyzed

for tritium and Carbon-14 to determine the approximate age of the water.

The tritium analyses were made and ratios of Carbon-12 to Carbon¥13 were

 determined by Isotopes Inc., 50 Van Buren Ave., Westwood, New Jersey.

The Carbon-14 determinations were made by the Geological Survéy;labopatory

in Denver, Colorado as were the adjusted age computations based on the

Carbon-12/13 ratio. The results of these analyses are as follows:

Tritium Carbon-14
Sample Tritium |Disintegra- | Minimum ‘ié "b 5 Age in years
. units tions per |age (yrs.).| C"7/13 /00 | Unadjusted | Adjusted
minute ' ' B ‘ ' :
per liter
SMR-4 at v
450 feet| 1.8%.2 1352 26 -23.4 5,500 5,410
SMR-4 at | | | |
DOe st | eustis 32 -10.3 18,400 | 11,800 ©
feet . 7 ;
SMR-5 at + +
249 feet 2.6-.3 19-2 20 - 7.8 11,800 2,870 v
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The fesults df the radiochemical analyses suggest ﬁhat ground
water in the area is older .than the age—dafing range of tfitium; The
difference in age detgrmined from the Carbon-14 analyses between the
samples from the upper.parﬁ of each welllsuggeéts that thé water frqm
-SMR-S is younger than that from SMR-4. This is illogical becéuse the
ground-water gradient is from SMR-4 to SMR-5. The sample from SMR-4
may have been obtained from a greater depth, relative to saturated
thickness, than the sample from SMR-5 and the two samples are not
therefore directly comparable. The possibility also exists that the
sample from SMR-5 was contaminated with younger water from the drilling
process, or that the presence of carbonate detritus in the bolson £ill
near SMR-5 has affected the analysis. Local vertical movement o‘f water
near SMR-5 may occur, but the possibility is slight because of the

preponderance of clay in the bolson fill.

17



- Recommendations

Production wells with a yield of several hundred gallonsAper
minute of potable water éould be drilled near SMR-4. The depth at
which saline water underlies this area is unknown. dné or more test
wells to»detérmine the interface between’freshiwater and 'saline water
» and to monitor changes in water level #nd quality should be drilled
prior to the drilling and pumping of production wells. The monitoring
wells should be located east of the proposed well-field area at a
.distance of about one-mile. The pilot hole of production.wells also
shbuld be drilled into the saline water to provide additional know-
ledge about the altitude of the saline-water surface.

The saturated zone penetrated in test well SMR-5 is comprised
mostly of clay and the yield of a well finished in it probably woﬁld
be only a few gallons per minute. Thus, the area near SMR-5 is
consi&ered unsuitable for deVelopment of large supplies of either

" near potable or nonpotable water.

18
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Table 1.--Records of test well SMR-4, White Sands Missile Range,

Dona Ana County, N. Mex.

Location: SEYSEYSW% sec 20, T. 21 S., R. 5 E.
"Altitude: 4,210 feef .

Depth (drilled): 1,016 feet (cased): 580 feet

Date completed: Test pumped December 29, 1967

Drilling contractor: Boyd and Son Drilling Co., Las Cruces,-N. Mex.

Drilling method: Hydraulic rotary

Casing and well record: Drilled 12%-inch hole to 450 feet and 7 7/8-inch

hole to total depth; hole reamed to 12% inches
from 450 to 580 feet and steel, 8-inch casing
installed with 1/8x2-inch mill-cut slots, |

36 slots per foot, in.the interval 470-570 feet.

Well combletion record: Concrete well head set; well retained for

water-level observation.

Formation logs: 1.) Sample description 2.) dual induction laterolog

3.) proximity log-microlog.

Geologic source: Fan deposits and bolson fill of Quaternary and Tertiary age.

Yield: Well pumped at 152 gpm for 8 hours with 525 feet of drawdown.

Nonpumping water level: 274.21 feet below land surface.

Water quality: Potable, see tableAS.
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Table 2.--Sample description log of test well SMR-4, White

Sand Missile Range, Dona Ana County, N. Mex.

Depth interval

Material » L (feet)
Sand, very fine to very coarse, angular‘to rounded, |
poorly sorted, arkosic, some clay and granule gravel -- :O 30
‘Sand, as 0 to 30, and granule to pebble gravei; some
clay ————-—---—f——-————————————--———————; ————— ————————— 30 40
Gravel, granule to pebble, and sand; trace of clay --—---- 40 50

Sand, very coarse to very fine, and granule to pebble

gravel; trace of clay ———=-—m—m—mmm o 50 60
Gravel, granule to pebble, and sand; trace of clay ------ 60 65
Sand, and gravel as 50 to 60 ————=————mmm e 65 70

Gravel and sand, as 60 to 65 ————=—mmeem—mm ————— 70 75

Sand, very coarse to very fiﬁe, and granulebto pebble

gravel; trace of clay ——-==————=== e o ——— 75 115
‘Gravel’and sand with a trace of clay as 60 to 65 ————=~—- 115 120
Sand and gravel with a trace of clay as 75 to 115 —-—~———- 120 150

Sand and gravel as 75 to 115, with about 15 percent clay- 150 280

Sand, gravel, and clay ————=—=—-—mmmm e 280 310
Sand and clay with some granule to pebble gravel -—==---- 310 340
Sand and granule to pebble gravel with some clay -------- 340 360

Sand with some granule to pebbie gravel and a trace of

€lay = e 360 390
Sand ———mmmm e e - 390 405
Sand, some granule gravel and a trace of clay ———-—=-—--- 405 455

22



Table 2.--Sample description log of test well SMR-4, White Sands

Missile Range, Dona Ana County, N. Mex. - Concluded

Depth interﬁal
Material (feet) -

| Sand, some granule to pebble gravél'and a trace of

" elay —-mmmmm e e e 455 . 740
Sand, some granule to pebble grével and élay S 740 875
Sand, andbgranule to pebble gravel ———-————-f—; ——————— 875 .© 905
Sand, some granulé to pebble gravel and clay ----—-—--- ‘905 950
Sand, trace of gravel and clay —-—————-—5—————-v——4;—— 950 970
Sand and granule to pebble gravel with some clay ----- 970 1,000
No sample ——————mmemm oo e o= 1,000 1,016

23



Table 3.--Record of teét well SMR-5, White Sands Missile Range,

Dona Ana County, N. Mex.

Location: SE%SW%SE% sec. 14, T. 21 S., R. 5 E.
Altitude: 3,950 feet

Depth (drilled): 666 feet (cased}§'v249 feet

Date completed: Plugged and abondoned December 24, 1967.

Drilling contractor:  Boyd and Son Drilling Co., Las Cruces, N. Mex.

Drilling method: Hydraulic rotary.

Casing and well record: Drilled with 18-inch bit to 249 feet and

10 3/4-inch outer-diameter, torch-slotted,
steel casing insta;led. Drilled from 249
feet to total depth with 7 7/8-inch bit.
Tempora;y 10 3/4-inch casing could not be
removed.

Well completion record: Plugged and abandoned.

-Formation logs: 1.) Sample description 2.) dual induction laterolog

3.) proximity log-microlog.

nglogic source: Bolson fill of Quaternary and Tertiary age.
Yield: ©Not test pumped; bailed at 20 gpm during'collection of upper
water sample.

Nonpumping water level: 108.6 feet below land surface.

Water quality: Nonpotable; see table 5.
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Table 4.--Sample description log of test well SMR-5, White Sands Missile

Range, Dona Ana County, N. Mex.

, ‘ : "Depth interval
Material “(feet)

Clay, tan, white, and red, calcareous, silty and

sandy; samples below 5 feet contain‘gypsum S 0 290
Sand, very coarse to very fine, angular to rounded,

poorly sbrted; and tan clay ——; —————————— ——mmmmee———— 290 300
Clay, tan, silty, ana sand —4———————;———--—-;—————f ————— 300 390
‘Sand, very fine to very coarse, angular to rounded, |

poorly sorted, silty, and clayey —————mmmmm e 390 445

Sand, as 390 to 445, silt, and clay; some gravel to

" pebble gravel 475 to 480 —————r—mm e 445 540
Clay and silt, tan, séndy e e 540 565
Sand and cla:y, silty‘-‘---——-—-—-———-—-———7——-'— ------------- 565 570
Clay, .silty, and sand =--—mmmmommmm e oo ——— 570 615
.Sand and silty clay =——=—————m—m—tmm oo 615 666
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Table 5.--Results of chemical analyses of water samples from test wells SMR-4 and SMR-5,

White Sands Missile Range, Dona Ana County, N. Mex.’

(Analyses by Geological Survey, United States Department of the Interior [milligrams per liter])

Well number

SMR~4

SMR-4 SMR-4 | SMR-4 SMR-5 SMR-5
Sample interval (feet) 273-450 670-703 965-1,016{ 470-570 109-249 615-666 .
Date of collection 11-14-67 11-16-67 11-20-67 12-29-67 12-11-67 '} 12-18-67
Temperature °C 24 26 29 28 21 22
A5111ca-(5102) ................... 39 - 36 43 60 15
Iron (Fe) cuivnenenevrenennnanns .o .91 - .01 .03 .00 .02
Manganese (MN) .c.ececeennnnas vees - - - —— - -
Calcium (Ca) ...... Ceeetaessesans 54 - 37 64 77 195 575
Magnesium (M) «.vvvvvrvenroranns 28 6.9 9.8 15 81 685
Sodium (Na) .ovveevneneesecncnnnn ' .
4
Potassium (K) ....... eereenenns 149 98 126 4? 207 2,500
Bicarbonate (HCO,) ..... 188 158 222 182 -194 278
Carbonate (C03) Cerereaens esieaes 0 0 0 0 0 0
Sulfate (SOA) Ceteceeeiatreraaens 173 110 173 140 922 6,450
Chloride (C1) ....ceeinniniananns 89 62 70 37 104 1,930 °
Fluoride (F) .ee....... 3.1 — 1.3 2.5 1.8 3.3
NMitrate (N0,) ......... Ceeeeas .. 6.8 4.6 12 8.4 o2 4
Dissolved solids .
Calculated ...evvenennnn Ceeeans 591 - 601 460 1,670 12,300
Residue on evaporation at 180°C 610 -— 597 474 1,800 13,400
Hardness as CaCO3 ..... teesaenns . 146 121 200 255 820 4,250
Noncarbonate hardness as CaCO3 . 0 0 18 106 661 4,020
Alkalinity as CaCO3 [N -— - - - - -_—
Specific conductance
(micromhos at 25°C) ....veevess 917 684 920 700 2,200 13,900
PH «veenns. ceereeneas J N 8.1 7.8 7.7 7.8 7.5 7.5
Color ........ amesencanvenn cenee 7 - 4 3 3

3
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Post Areas), New Mexico.
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Figure 2.--Wells in and near SMR, HTA, and Post Areas, White Sands
Missile Range, Dona Ana County, New Mexico.
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