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SUMMARY OF GROUND-WATER DATA, POST HEADQUARTERS AND 

ADJACENT AREAS, WHITE SANDS MISSILE RANGE 

By 

T. E. Kelly 

ABSTRACT 

Geohydrologic data have been obtained from more than 100 wells 

and test holes that have been drilled in the Post Headquarters and 

adjacent areas of ~~ite Sands Missile Range. Observation-well data 

show that, in general, a continuous decline of the water table has 

occurred in the vicinity of the well field since production began 

in 1949. Approximately 40,000 acre-feet of water has been produced 

from the aquifer to date (1972). 

A series of maps are presented which show the changes that have 

occurred in the well field as the result of development. 
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INTRODUCTION 

Since 1953 a nearly continuous program of water-resources 

investigations has been conducted on White Sands Missile Range by 

the U.S. Geological Survey through the cooperation of the Facilities 

Engineering Directorate, White Sands Missile Range. These investi-

gations have aided in the development and utilization of the ground-

water resources, as well as contributing to the general knowledge 

of the geologic and hydrologic environment of the Missile Range. 

White Sands Missile Range is located in the Tularosa Basin, 

about 25 miles east of Las Cruces, N. Mex., and approximately 

40 miles north of El Paso, Tex. (fig. 1). The area included in 

this study encompasses approximately 300 square miles and includes 

the Post Headquarters and adjacent areas. The Post Headquarters is 

situated in a reentrant formed by the junction of the San Andres, 

San Augustin, and Organ Mountains (fig. 1). The eastern limit of 

the study area was arbitrarily set at approximately 15 miles east 

of the mountain axis. Where data were available, the area of inves-

tigation was extended to make optimum use of the data. 

The central part of the Tularosa Basin east of the Post Headquarters 

contains saline water. Of particular significance to the ground-water 

resources of the area is the reentrant of the basin in the bordering 

mountain front. Seemingly this reentrant has entrapped a larger 

quantity of fresh water than commonly occurs along the linear moun-

tain front, and it is here that the major water development has 

occurred. 
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With the exception of a few domestic and stock wells drilled 

by ranchers before establishment of the Missile Range, no ground­

water had been developed in the area prior to the mid-1940's. 

By 1948, nine supply wells had been drilled approximately 2 miles 

southeast of the Post Headquarters. All but one of these wells were 

less than 400 feet deep; the principal water-bearing deposit was 

very fine sand. These wells were grouped in a tight cluster, which 

probably resulted in significant well interference. Consequently, 

this well field proved unsatisfactory and all wells were abandoned 

by 1953. 

Well 10 was the first supply well drilled in the Post Headquarters 

area; this well was completed in August 1948. Currently (1972) the 

total production for White Sands }iissile Range is withdrawn from nine 

wells, excluding a few small-capacity wells that are located in out­

lying areas. 

Eighteen test holes have been drilled in the Post Headquarters 

~rea. These were completed as observation wells to monitor water­

level changes and water quality. In· addition, five exploratory holes 

were drilled in the Small Missile Range north of the Post Headquarters. 

One of these wells (S~ffi-1) was completed as a supply well; three are 

used as observation \vells. SMR-5 failed to penetrate potable water 

and was abandoned. Two wells were drilled in the Hazardous Test Area. 

A drilling program was started in 1971 to furnish additional 

control for mapping the water table and water quality. A total of 

57 boreholes were drilled and logged. Water-level measurements were 

made in each borehole and water samples were collected for chemical 

analysis. Approximately 15 of these boreholes·are being monitored 

to supplement the existing observation-well network. 
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PURPOSE 

A larg~ n'umber of geologic and (or) hydrologic investigations 

have been made in the vicinity of White Sands Missile Range. Although 

each of these studies contributed to the geohydrologic knowledge of 

the region, little has been done to combine these data •. These reports 

are listed in the bibliography of this report. 

The possibility of saline-water encroachment from the central 

part of the Tularosa Basin into the Post Headquarters well field has 

long been recognized as a major threat to the water supply. To date, 

no significant change has been noted in the chemical quality of the 

water in any of the wells. Continued water use may result in deteri­

oration of water quality. The purpose of this report is to summarize 

geohydrologic data available in the Post Headquarters and adjacent 

areas so that these data can be used in a forthcoming report which 

will evaluate the effects of ground-water withdrawal from the fresh­

water unit. Of primary concern is the need for reasonable estimates 

of future pumpage from the system and a long range plan for economical, 

systematic development of these natural resources. 
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HYDROLOGIC DATA 

More than 100 wells and test holes have been drilled within 

the project area (table 1). These wells provide the data necessary 

to evaluate the water resources. Water-level measurements have 

been made in most of the wells. Field specific-conductance measure­

ments of the water from many wells have been obtained. 

The hydrologic characteristics of many of these wells are 

given in table 2. These data show a wide range in values, which 

may be due to well construction, or to variations in lithologic 

characteristics of the aquifer. Specific capacity of the supply 

wells, which is a function of well production, is given in table 3. 

These data may be more useful in appraising the aquifer than the 

transmissivities listed in table 2. In general, the transmissivity 

is based on a one-well aquifer test made immediately after construc­

tion of the well; the specific capacities, though somewhat variable, 

are based on prolonged intervals of pumping after the well had been 

developed to its fullest capacity. 
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Table 1.--Record ·of wells and test holes in Post Headquarters and 

adjacent areas 
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Table I.--Record of wells and test holes in Post Headquarters and 

adjacent areas - Continued 
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Table !,--Record of wells and test holes in Post Headquarters and 
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Table 2.--Hydrologic characteristics of the aquifer in the vicinity of supply and test wells 

Apparent ·Apparent 
Saturated trans- trans- Sand frac~ion 

Location Well no. Completion thickness missi- missi- Specific 500-1,000 feet. 
depth penetrated bility v~ty capacity or total d.epth 
(feet) (feet) .(gEd/ft) (ft /day) (gEm/ft2 

T.20 S. 2 R.5 E. 
SW!.z;SW~\.J!.t; sec. 34 SMR-3 1,000 703 350,000 46,900 96 52 

T.21 S. 2 R.4 E. 
ffi.J~~W!.z;SE!.t; sec. 23 HTA-1 392 314 1,700 228 1.4 

T.21 S., R.5 E. 
..... 
VI 

SE~SH~SE!4 sec. 14 SMR-5 Plugged 666 no test - - 70 

NW!.z;SW~N~ sec. 16 SMR-1 473 192 7,900 1,158 5.9 

SD-4NE!4S~ sec. 17 SMR-2 765 460 20,000 2,680 12.3 

SE'!t;SW!t;SW~ sec. 20 SMR-4 580 306 100,000 13,400 29 32 

NE:~E!41'lE~ sec. 32 T-13 710 501 6,000 804 3.1 .38 

r.22 s.! R. 4 E. 

NW~Si.J!.t;s E ,t; sec. 1 T-9 598 208 32.7 4.4 .1 . 80 

SE~SE~S~ sec. 1 T-1 450 50 no test - - .56 

S~SE~NE~ sec. 11 T-8 895 342 1,200 160 2.0 .52 

S~NW~Dz; sec. 12 SW-20 842 380 828,000 111,900 132 .61 



Table 2.--Hydrologic ~haracteristics of the aquifer in the vicinity of supply and test wells - Continued 
I 

Apparent Apparent 
Saturated trans- ~rans-:- Sand fraction 

Location Well no. Completion thickness missi- rr.issi- Specific S00-1,000 feet 
depth penetrated bility v~ty capacity or total depth 
(feet) (feet) c~n~d/ ft) (ft /day (gErn/ft) 

T.22 S., R.4 .E.- Continued 
S~NW~SE~ sec. 12 SW-19 800 391 79,600 10,666 44 45 

S~SW~SE~ sec. 12 SW-18 800 405 4,780 632 18.1 44 
385 5,440 743 21.2 

NW~SW~E~ sec. 13 SW-17 800 504 30,000 4,020 26.1 44 

.... NW~NW~SW~ sec. 13 SW-13 534 234 5,000 670 3.5 64 
0\ 

SW~E~~ sec. 13 T-2 400 62 no test - - 35 

NW~~s~ sec. 13 SW-14 810 453 8,000 1,070 7.8 40 

SE~E~S~ sec. 13 SW-15 . 820 482 28,300 3,790 18.6 42. 

N~SW~S~ sec. 13 SW-16 890 540 33,000 4,420 45.0 40 

SW~SW~NW~ sec. 14 T-6 515 311 no test - 2.7 

NW~~~ sec. 14 T-3 450 69 no test - - 32* 

SE~NW~D4 sec. 23 SW-12 570 285 5,000 670 3.2 .59 

S~SE~S~ sec. 23 T-12 1,820 1,589 1,360 182 1.5 49 

N~~~ ~ec. 24 SW-11 500 195 2,500 335 12.0 



Table 2.--Hydrologic characteristics of the aquifer in the vicinity of supply and test wells - Concluded 

Apparent Apparent 
Saturated trans- trans- Sand fraction 

Location Well no. Completion thickness missi- missi- Specific 500-1,000 feet 
depth penetrated bi1ity v~ty capacity or total depth 
(feet) (feet) (gpd/ft) (ft /day) (gpm/ft) 

r:22 S.~ R.4 E. -Concluded 
NE~NW~NE~ sec. 24 SW-10 505 139 61,600 8,170 23.6 

NE~ml~N~ sec. 24 SW-lOA 805 404 114,000 15,300 37.5 48 

NE~E~E~ sec. 24 Main Gate 430 73 17,600 2,360 11.5 

T . 2·2 S . , R . 5 E • 
S~-J~4NW~SW~ sec. 5 T-10 555 305 13,900 1,862 7 .14 

NE~SE~SH~ sec. 7 T-7 1,000 660 12,000 1,620 12 22 
~ ......, 

h1~~E~E~ sec. 15 T-14 370 239 no test - - 45 

ID\~iNW~~ sec. 16 T-4 400 177 no test - - 39 

NW~'t'·H.J~~1~~ sec. 20 T-5 400 130 no test - - 40 

NE~SW~~E~ sec. 29 T-11 800 521 12,750 1,698 6 35 

SE~SE~~ sec. 33 T-15 670 483 no test - - 40 

T.22 S. 2 R. 6 E. 
SE~NW~S~ sec. 8 Gregg 500 270 19,600 2,626 12.4 54 

T . 23 S . 2 R. 5 E • 
N1~~\~S\-l!t; sec. 5 T-18 704 447 1,150 254 1.0 32* 

sw~~~SE~ sec. 10 T-16 710 523 37,600 5,040 10.8 61 

NE~SE!t;1~~ sec. 27 T-17 564 322 16,400 2,197 5.7 54 

*Lower portion of hole in bedrock. 



I-' 
(X) 

Well 
nu:::lber 

10 

lOA 

11 

12 

ll. 

14 

lS 

16 

17 

18 

19 

20 

SMR-1 

1951 1952 

- -
- -
- -
- -

13.9 -
- -
- -
- -
- -
- -
- -
- -
- -

1953 1954 1955 1956 

- - 17.7 18.7 

- - - -
- - - 16.6 

9.i 12.3 4.8 8.0 

- - 16.5 30.9 

- - 13.5 15.9 

- - 32.0 26.9 

- - 25.7 30.6 

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

Table 3.--Specific capacity of supply wells 

Year 

1957 1958 1959 1960 1961 1962 1963 1964 1965 1966 

10.1 9.6 10.9 13.1 11.9 11.7 12.8 - - -
- - - - - - - 39.6 44.4 57.5 

20.7 23.5 23.4 23.3 24.8 24.2 47.3 - 31.0 2.5.0 

- - - - - - - - - -
8.3 10.4 16.8 6.9 8.9 12.9 9.0 8.5 8.0 9.2 

13.6 9.6 31.2 11.7 11.0 6.6 7.5 5.9 - -
29.0 25.0 22.6 23.0 22.1 29.0 20.0 14.6 21.5 15.6 

40.8 43.1 31.0 26.4 28.4 35.9 55.5 41.0 41.6 46.8 

- - - - - 35.0 33.1 31.1 26.0 37.4 

- - - - - - - - 11.8 9.2 

- - - - - - - - 62.0 60.6 

- - - - - - - - 156.4 117.3 

- - - - - 7.7 7.7 6.3 6.3 -

1967 1968 1969 1970 1971 1972 

- - - - - -
90.0 53.3 51.6 45.8 47.9 46.8 

29.8 32.6 16.3 2.5.3 26.4 -
- - - - - -
- 14.4 6.6 9.1 15.8 9.5 

- - - - - -
16.5 16.6 15.2 15.4 12.5 15.0 

44.0 46 .. 6 36.8 38.2 38.5 47.0 

- 40.4 30.8 30.2 39.8 29.3 

14.0 11.1 8.4 8.9 - 7.6 

51.3 66.7 50.2 53.3 62.8 5.5.3 

- 156.4 W.2 194.4 12.5.0 117.1 
. - - - - - -



The sand percentage was calculated from geophysical logs for 

the.depth interval 500 to 1,000 feet (table 2 and fig. 2). This 

interval was selected because in most cases it is below the water 

table and because various sources of information indicate that 

permeability significantly decreases.below 1,000 feet. There-

fore this interval is believed to be the major water-producing zone. 

Although several exceptions were noted, in general the areas having 

the highest sand percentages are those where transmissivity and 

specific capacity are greatest. The sand percentage generally de-

creases baslnward, but nearly all supply wells are located in 

areas where the sand percentage exceeds 40 percent. Sixty-one per­

cent sand was present in supply well 20; this well also has the 

highest transmissivity recorded in the well field (table 2). Other 

wells show very poor correlation between sand percentage and trans­

missivity. 

Precipitation and runoff data are being monitored throughout 

the Post Headquarters area. The lo~ation of the stations are shown 

on figure 3. These data have been published annually (Cruz, 1972, 

table 5); no new data were collected as part of this investigation. 
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Accurate records of.pumpage from·wells in the Post Headquarters 

area have been kept by the Utilities Division, Facilities Engineering 

Directorate, since 1953 (fig. 4). In general, there was a gradual 

increase in water use during the·first 10 years of record. Subse­

quently the annual total production has ranged from 775.2 million 

gallons in 1966 to 939.0 million gallons in 1971; the average is 

864.3 million gallons during the period 1964 to 1971. The decline 

in water level recorded in Main Gate well (fig. 4) reflects the 

downward trend of the water table which has been caused by this 

withdrawal. 
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Figures 5 through 11 show the water-level changes that have 

occurred during the period of record in each test well. Most of 

these observation wells show a decline of water level; the amount 

of decline usually is dependent upon the location and proximity of 

the observation well to the· well field. 

The annual pumpage and corresponding water-level changes for 

each of the currently operative supply wells are illustrated in 

figures 12 through 20. Most of these wells have declining water 

levels. However since about 1965, wells 15 through 20 have been 

the major source of supply, thus the water levels have risen in 

supply wells 11 and 13 _(figs. 13 and 14). 

Water levels have been measured intermittently in supply wells 

HTA-1 and SMR-1 (fig. 21). These wells produce small quantities of 

water for local use. Two wells, 12 and 14, have been utilized as 

observation wells after having been abandoned as supply wells 

(fig. 22). Supply well 12 reflects the rise in water table near 

the south end of the well field. 

W. C. Ballance and S. M. Longwill (written comrnun., 1968) 

analyzed much of the data that was collected prior to 1964. This 

early work provided a background for construction of various maps 

illustrating the early well development in the Post Headquarters 

area. 
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Figure 12.--Annua1 pumpage and hydrograph of supply wel 1 lOA. 
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The estimated configuration of the water table in 1949 is 

.shown on figure 23. Although only a few stock wells provided the 

control, 'this map shows a regional slope of the. wa~er table from the 

nearby mountains to the Tularosa Basin across the White Sands re­

entrant .. Undoubtedly this reflects the ground-water conditions 

prior to development. 

After 15 years of production from the Post Headquarters well 

field, a clearly defined cone ~f depression existed (fig. 24). 

Although there had been little change in the wat~r-table contours 

west of the well field, the contours east of the field showed a 

pronounced influence due to pumping. 

During the period 1949 through 1964, an estimated 20,000 acre­

fee.t of water was 'vithdrawn from the aquifer beneath the Post 

Headquarters well field. The maximum drawdown was slightly more 

than 75 feet in the area of maximum production (fig. 25). At that 

time (1964) the cone of depression had not extended beyond the reentrant. 

In July 1972, the axis of the cone of depression roughly paralleled 

the line of supply wells (fig. 26). The area influenced by pumping 

had extended to the limits of the reentrant, and eastward ~1to tl1e 

Tularosa Basin. 

From 1964 until July 1972, approximately 20,000 acre-feet of water 

was withdrawn from the aquifer. This caused an additional drawdown 

of more than 25 feet in the four major producing wells (fig. 27). Unlike 

the drawdown shown in figure 25 for the 1949-1964 interval, the area 

of influence was spread more evenly throughout the well field. Also, 

wells 12 and 14 were not in .production during this time, so there was 

a general recovery in the southwest part of the well field. 
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The. total drawdown of the water table between 1949 and 1972 

is shown in figure 28. This is the combined drawdown illustrated 

in figures 25 and 27. The axis of the cone of depression.underlies 

the major producing wells and the area of influence has extended 

approximately 2 miles east of the well field. 

West of the fault ·zone shown. in figure 29, monzonite. is the 

major geologic unit underlying the permeable clastics containing the 

fresh-water zone. On the east side of this fault zone, a con­

solidated conglomerate has been identified beneath the permeable 

clastics of the fresh-water zone. This conglomerate probably is 

considerably older than the bolson fill inasmuch as cores from this 

unit reveal that it is well lithified. Monzonite pebbles derived 

from nearby mountains comprise a large percentage of the conglomerate, 

therefore this unit has been difficult to recognize in well cuttings. 

However, it does have rather prominent characteristics on some geo­

physical logs. The more mineralized \vater forms a sloping boundary 

of the fresh-water zone on the east. These relationships are shown 

on figure 29. 

Figure 30 shows the configuration of the base of the fresh-water 

zone (less than 1,000 milligrams per liter dissolved solids), and 

total thickness of the fresh water in the ~ost Headquarters and 

adjacent areas is shown in figure 31. This map, based on all data 

available in July 1972, shows that the maximum thickness is at least 

1,500 feet. There is no doubt that the size and configuration of 

this area is. controlled by the Organ Mountain fault zone. 

The configuration of the water table in July 1972 is shown in 

figure 32. 
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A trough of fresh water, having a maximum thickness of about 

700 feet, parallels the mountain front north of the Post Headquarters. 

A similar trough extends southward from the Post Headquar~ers to 

the limits of the study area. Throughout the area, fresh water inter­

faces with saline water along a line which roughly parallels the 

mountain front. 

Water-quality data has been collected during the various 

ground-water investigations; this i~ on file in the offices of the 

U.S. Geological Survey in Albuquerque. Although minor changes in 

water quality have been noted which deserve continued monitoring, 

in general there is no evidence to indicate significant intrusion 

of saline water into the White Sands aquifer. Bar graphs showing 

the principal chemical constituents in the water from various wells 

in the project area are illustrated on figure 33. 
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SUMMARY 

Hydrologic data show great variation in transmissivity at 

different test sites; much of this may be due to well construction 

and development. Specific capacities based on production figures 

probably are the moit reliable data, 

As the well field was expanded northward where greater yields 

were obtained, water-level declines were distributed more uniformly 

throughout the aquifer. As much as 100 feet of recovery was 

recorded in supply well 11. 

The Organ Mountain fault zone is the major controlling factor 

of the size and configuration of the aquifer; maximum aquifer thick­

ness is 1,500 feet. 

In addition to that in the Post Headquarters area, potable water 

is present in significant quantities along the mountain front; how­

ever, hydrologic data are lacking in these areas. 

There is considerable variation in the principal chemical 

constituents found in ground water of the project area. 

There is no evidence to indicate that saline-water encroach­

ment has begun in the present well field. 
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