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ANNUAL WATER-RESOURCES REVIEW, 

WHITE SANDS MISSILE RANGE, NEW MEXICO,

1981 

By R. R. Cruz

ABSTRACT

Ground-water data were collected in 1981 at White Sands Missile Range in 
south-central New Mexico. The total amount of water pumped at White Sands 
Missile Range was approximately 59 million gallons less than in 1980; 
however, the five supply wells in the Range areas adjacent to the Post 
Headquarters area produced approximately 16.2 million gallons more in 1981 
than in 1980. Depth-to-water measurements in the Post Headquarters supply 
wells continued to show seasonal declines.

INTRODUCTION

This report presents water-resources information that was collected at 
White Sands Missile Range during 1981 by personnel of the U.S. Geological 
Survey. Ground-water pumpage, water-level measurements, and chemical-quality 
data summarized in this report were obtained as a result of the continuing 
water-resources hydrologic-data collection program sponsored by the 
Facilities Engineering Directorate, White Sands Missile Range.

The 1968 report and subsequent annual reports are open-file reports and 
are available for inspection at the District Office of the U.S. Geological 
Survey, Water Resources Division, in Albuquerque, New Mexico.



DATA-COLLECTION PROGRAM

The program to collect hydrologic data at White Sands Missile Range 
(fig. 1) has been continuous since 1953. The original program consisted of 
water-level observations in five test wells in the Post Headquarters area. 
Over the years the program has expanded to include water-level observation 
points and chemical-quality sampling points in seven Range areas (Gregg, 
Hazardous Test, Small Missile Range, Multifunction Array Radar, NW-30 
Tracking Station, Mockingbird Gap, and Stallion Range Center) and more 
extensive coverage in and around the Post Headquarters. In 1981, the program 
consisted of semiannual water-level measurements in 16 supply wells, 28 test 
and observation wells, and 39 boreholes (figs. 2, 3, and 4). In addition, 23 
water samples were collected for laboratory specific-conductance 
measurements; 19 samples were collected for major and various trace-element 
chemical constituent analysis, and 2 of these samples were analyzed for 
radiochemicals.

Ground-water pumpage

Total ground-water pumpage* at White Sands Missile Range in 1981, 
according to records provided by the Facilities Engineering Directorate, was 
665,945,000 gallons. The Post Headquarters well field produced 638,961,000 
gallons; Stallion Range Center wells (SRC-1 and -2) produced 8,861,000 
gallons; and Multifunction Array Radar wells (MAR-1 and -2), Small Missile 
Range well (SMR-1), and Hazardous Test Area well (HTA-1) together produced 
18,123,000 gallons in 1981. The total pumpage at White Sands Missile Range 
in 1981 was approximately 59 million gallons less than in 1980. Pumpage by 
month and total gallons pumped per year in the Post Headquaters well field 
for 1967-81 are shown in figure 5.

* The pumpage figures used in this report are to be considered as 
preliminary figures and may be subject to revision.
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Water-level measurements in supply wells

Semiannual depth-to-water measurements were made in ten supply wells in 
the Post Headquarters area and in six supply wells in the Range areas 
(table 1). Seasonal water-level declines in the Post Headquarters area 
ranged from 5.19 feet (steel tape measurement) in supply well 20 to 69.56 
feet (air-line reading) in supply well 11. Supply well 15 in the Post 
Headquarters area was not used in 1981, and depth-to-water measurements could 
not be obtained. The seasonal water-level fluctuations in all of the supply 
wells in the Post Headquarters well field are shown in figures 6-8.

Table 1. Depth to water in supply wells, Post Headquarters and Range areas

Well

Winter 1981 
(feet below 
land surface)

Summer 1981 
(feet below 
land surface)

Headquarters area

10A
11
13
15
16

17
18
19
20
21

424.60
274.44*
290.84

450.26*

438.74
427.80
453.16
512.50
354.56

442.42
344.00*
300.33

466.00*

460.93
440.40
458.42
517.69
361.20

22 

Range areas

HTA-1 
SMR-1 
MAR-1 
MAR-2 
SRC-1

SRC-2

373.87

59.86
294.24
213.64
219.27
214.00

209.00

402.79

60.73
294.40
213.77
220.01
214.00

208.60

* Air-line reading



380 

400 

420 

440 

460 

480 

380

340 

300 

260 

220

300 

350 

400 

1200 

800 

400 

0

100 

200 

300

400 

1200 

800

400 

0

300 

360 

420 

480 

390 

360

330 

300 J

Supply Well 10 A
'I 1 I 1 1 1 1 1 !

* Water level (f 
. below land sur

- 'I 

Specific condu 
~ per centimeter

i M 1 1 1 1 1 1

eet V>_^"^
face)

1 1 1 1 1 1 1 1 1 T i 1 1 1 1 i ' »

,.. ... ,

ctance (micromhos 
at 25°C) :

Supply Well II
-v. Water level 

*^Mfeet below land /x>. 
"* «^^ surf ace) /~\f

yvv
i

Specific conduc 
- (micromhos per 
_ at 25°C)

.tance 
centimeter

_ _ / » /
  x

Supply Well 13
Water level (f< 

  below land sur
jet 
Face)

N/
_       -   -   

-

Specific conduc 
"per centimeter

tance {micromhos 
at 25°C) _    sT    ~ -

Supply Well 15

- Water level 
(feet below la

^^^-
nd surface)

     -x^-^-~ -5   
m

o 
oc

Specific conductance 
  (micromhos per centimeter ___ 

1 1 l l l l t I i i 1 l l l 1 i i l i
0

MT^
1 1 1 1 1 III!

~u ___________ 
o
UJ

O

1 1 1 t 1 III

o o o «o f- co
O» O> o>

EXPLANATION

    Estimated record

Figure 6. Water levels and specific-conductance values for period 

of record available in supply wells IDA, 11, 13, and 15

8



Supply Well 16
34U

390 

440 

490

 t *tw

420 

400 

380 

360 

340 

320

380 

410 

440 

470

440 

400 

360 

320

360 

400 

440 

480

420 

380 

340 

300

400 

420 

440 

460

440 

410 

380 

350

1 1 1 IT--ULJ 1 1 M 1 1 1 1 1 1 1

' \__^_^v
_ Water level (feet sx \- 

below land surface)

Spec! f ic conduc 
~ (micromhos per 
_at 25°C) 1

II 1 1 1 1 1 1 | 1 1 1 I M 1 1 1 

^

Lance 
:ent imeter

\v    
JA __ 1 \ - 1 ;

Supply Well 17

Water level 
-(feet below lane 

surface)

Specific conduc 
- (micromhos per < 
__ at 25°O

\/
-

v>
tance 
,ent imeter

^

~ -

\r ^^ :
Supply Well 18

Water level (fe 
below land surf

^e) ~\r~~ ^^_
^AN

-

~ Speci fie conduc 
(micromhos per 

~at 25°C)

tance ^"~-«^ 
centimeter "~^~ *~-

-^f- ^
Supply Well 19

_ Water level 
(feet below lan 

- surface)
d X  ^ __ : -

Specific conduc 
~ (micromhos per 
_ at 25°C)

I i M I I 1 l I
o
0>

tance 
centimeter

l l l 1 i i i 1 l i /i r-4/i iiit

«  ""

0 0 O < 
U> h- o> i
o> o> o>

EXPLANATION

     Estimated record

Figure 7- Water levels and specific-conductance values for period 

of record available in supply wells 16, 17, 18, and 19



Supply Well 20
420 

460

500 

540 

600 

550

500 

450 

40O

1 1 II 1 1 1 1 1 | 1 1 1 1 M 1 1 1 
_ Water level (feet »^X\ 

below land surface) \

|

1 1 1 1 1 1 1 1 1

^         ' -^

1 1 1 1 1 | 1 1 1

V

|
Specific conductance 

~ (micromhos per centimeter 
_at 25°C) I ^

^M" / B1||

~

Supply Well 21
Jf U

350 

360 

370 

380 

320 

300 

260 

260 

24O

~ 'Water level I 
_ below land su

feet 
rface)

"V
V :

Specific cond 
  (micromhos pe 

at 25°C)

jctance 
r centimeter v^ s* ~

Supply Well 22
360

370

380

390

400

410

380

360

340

320

300

Water level (feet 
below land surface)

~~ Specific cone 
(micromhos pe 
at 25°C)

1 1 1 1 1 1 1 1 1

uctance 
r centimeter

1 1 1 1 1 1 1 1 1

/ v

1 1 1 1 1 1 1 1 1

~X 

1 1 1 1 1 1 1 1 I
o
O) 
0>

EXPLANATION

       Estimated record

Figure 8. Water levels and specific-conductance values for period 

of record available in supply wells 20, 21, and 22.

10



Water-level measurements in test wells, 
observation wells, and boreholes

Semiannual depth-to-water measurements were made during February and 
August 1981 in 28 test and observation wells (table 2) and 39 boreholes 
(table 3). Four of the test wells in the Post Headquarters area are equipped 
with continuous recorders; hydrographs of these test wells are shown in 
figure 9.

Table 2* Depth to water in test and observation wells, Post Headquarters 
and Range areas

Well 
number

T-A
T-5
T-6
T-7
T-8

T-9
T-10
T-ll
T-13
T-14

T-15
T-16
T-17
T-18
Gate

OS-9
OS-12
Gregg
HTA (windmill)
CW

SMR-2
SMR-3
SMR-A
MAR-1 (test)
MAR-4

NW-30
Murray
Lucero Ranch

Winter 1981 
(feet below 
land surface)

226.21
276.01
203.56
359.90
581.35

397.60
270.97
272.81
216.85
132.21

178.41
185.33
242.19
239.25
Dry

245.77
236.44
214.05
39.54
154.39

318.78
294.73
287.44
220.42
303.29

212.57
177.23
-

Summer 1981 
(feet below 
land surface)

226.57
276.41
201.83
371.01
582.72

394.00
271.74
273.09
218.36
132.11

178.30
186.42
242.32
238.95
Dry

244.44
233.88
214.40
40.30

153.64

318.96
295.14
287.45
221.48
303.05

212.56
177.20
171.01

11



Table 3. Depth to water In boreholes, Post Headquarters and adjacent areas

Well 
number

B-l
B-2
B-3
B-4
B-5

B-6
B-9
B-10
B-12
B-13

B-14
B-15
B-16
B-17
B-18

B-20
B-23
B-26
B-27
B-28

B-30
B-31
B-34
B-36
B-37

B-38
B-39
B-40
B-42
B-46

B-47
B-48
B-49
B-50
B-51

B-52
B-54
B-55
B-56

February 1981 
(feet below 
land surface)

192.93
196.24
203.29
197.56
188.10

134.07
225.07
305.73
294.64
242.08

112.13
172.87
109.01
111.23
103.90

347.87
224.28
141.19
119.69
140.02

89.57
123.29
126.27
211.39
402.35

129.74
156.21
188.50
384.39
135.54

272.79
204.53
199.20
304.10
146.76

210.28
229.96
214.25
279.10

August 1981 
(feet below 
land surface)

192.80
195.81
203.23
197.50
187.90

133.86
225.40
306.50

-
242.41

112.07
173.02
109.10
111.38
104.10

348.99
224.74
140.98
119.74
140.13

89.53
123.36
125.87
211.10
399.20

129.76
156.21
188.63
383.13
135.55

273.44
204.53
199.24
304.37
146.71

210.35
230 .05
214.49
277.84

12
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Chemical quality

Forty-one water samples were collected from supply, test, and 
observation wells in 1981. Laboratory specific conductances for 27 wells 
(and SRC product water) are shown in table 4. Specific-conductance and pH 
values for selected wells in the Post Headquarters and adjacent areas are 
shown in figure 10. Nineteen water samples were collected for major chemical 
constituent and various trace-element analysis (table 5). Three of the 
nineteen water samples were also analyzed for total organic carbon and two 
for radiochemical values.

All of the water samples collected from test wells in 1981 were obtained 
by placing a pump in the wells and pumping water from the wells. The volume 
of water pumped from each well was equal to, or greater than, the calculated 
water column standing in each well under static conditions. The supply wells 
were pumped for at least 1 hour before the water samples were collected.

MISCELLANEOUS OBSERVATIONS

Water samples pumped from test wells T-16, T-17, and T-18 were clouded 
by black material. These samples were analyzed for total organic carbon in 
addition to major chemical constituents. The analyses showed the organic 
carbon concentration of the water in T-16, T-17, and T-18 to be low, ranging 
from 0.9 milligram per liter in T-18 to 5.2 milligrams per liter in T-17 
(table 5). However, the concentrations of manganese were 130 micrograms per 
liter in T-18 and 170 micrograms per liter in T-17; precipitated manganese 
oxide may have been the black material observed in the water samples.

The specific conductance of the water sample collected from test well 
T-15 on July 29, 1981, was 280 micromhos. The conductance of the water 
samples collected from December 1968 to February 1981 was greater than 500 
micromhos. After 15 minutes of pumping water from test well T-15, the 
discharge decreased from 8 gallons per minute to 5 gallons per minute and 
there was sand in the water. The well stopped producing sand and the 
discharge returned to 8 gallons per minute after 2 hours of pumping. This 
well was never test pumped or completely developed when drilled because large 
quantities of sand were bailed out with the water during the attempt to 
develop the well in 1968.

The specific conductance of the water sample collected in August 1981 
from MAR-1 supply well was 1,010 micromhos. The specific conductance in 
August 1980 was 928 micromhos. This supply well and all of the supply wells 
in the Range areas adjacent to the Post Headquarters were pumped much more in 
1981 than they were in 1980.

1A
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selected wells, Post Headquarters and Range areas, 1981



Table 4, Specific-conductance values of water samples collected from 
supply wells, test wells, and observation wells, 1981

Specific-conductance value (laboratory)
Well (micromhos per centimeter at 25°C) 
number ______________________________

winter summer

Supply wells

10A 326 330
11 670 556
13 627 604
15 -
16 427 370

17 387 370
18 391 394
19 398 402
20 607 562
21 281 286

22 - 346
HTA-1 709 584
SMR-1 780 842
MAR-1 886 1020
MAR-2 - 799

SRC-1 3420 3420
SRC-2 3420 3430
SRC-(product water) 493 446

Test and observation wells

T-6 - 444
T-7 - 343
T-9 - 907
T-10 - 353
T-ll - 311

T-15 - 286
T-16 - 343
T-17 - 289
T-18 - 703
SMR-4 - 720

16
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