
r\
. .,

,~
\

-""

\ '

.~~

",,"

a~UJ

r'

Hydrologic Evaluation of Garton Lake
Whi te Sands National ~jonurnent

New ~fexico

by

Forrest R. Sprester, P.E.
CAPT, USAFR, BSC

USAf Hospital
Environmental Health Servic~

Holloman AFB, New Mexico

;"20 ~- tL<V-. \ '1~a

zc,
BlbkLJ'3{J1 t

/2L-Ue'k-d '- 8

d-

~



Table of Contents

,.'

("

I. Introduction.........................................

II. Description.of the Tularosa Basin ,..............

C lima te ....................................

Geology .............................
Soi 1s ......................................

HY d ro logy. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

II I. Description of Garton Lake...........................

IV. Finding of Investigations ............................

Wa t er Qua 1 i tY ..............................

Wa t er Qua n tit y .. 0 . . . . . . . . . . . . . . . . . . . . . . . . . .

Pollution Potential .......

IV. Conclusions..........................................

Cause of DecreasingWater Quantity.. 14
Cause .ofDecreasingWater Quality .14
Cause of DecreasingTemperature IS
PollutionPotential 15

(~ V I. Recommenda ti ons .,'.. . . . . . . . .

VIII. Bibliography........................................

Appendicies

A: Water Quality Analysis of Garton, Lake,

Lake Holloman, and Lake Stinky, New ~!exico ...........

B: Photographs of Garton Lake, New Mexico ...............

Oblique View of Garton Lake .....................
View of the GeneralWell Locationon .

Garton Lake.....................................

c: Water Quality Analyses of Garton Well from 1935

through 1979 .........................................

Tables

1. Estimated Composition of Salts in Garton Lake Water

2. Comparison of Pollution Indicators in Garton Lake
and Lake Holloman....................................

'".~
(

Page

1

1

3
3
4
4

5

9

9
10
14

14

15

17

Al

Bl

82

B3

Cl

9

10



- (' ,

(

(""\

(

.1"""\

-(

Figures

1. Map of the Tularosa Basin, New Mexico ... .............

2. Area t>lapand Drainage Basin Surrounding Garton
Lake, New t-Iexico .....................................

3. Drillers Log of Garton Well, New Mexico ..............

4. Comparison of Lake Evaporation and Inflow to Garton
Lake .................................................

Page

2

9

8

12



,: " NEW MEXICO

--..r-.'

( -

r

LOCAT I ON

MAP

340~

00'1

320
00'

106°00'

SOCORRO

r J
I

I~
I

}'--
I' I --I

1-~ ILINCOLN

I I
L,- -- .

/J I -
./ W.HiE S""DSW,SSILE

FlANGE

SIER RA I

I
I

,/1

') ./" I

,~~ r
\

. \
~

DONA (
ANA_' t

)

OTERO

FOR i BL I S5

!.IILLIT ARY

FlESERV~ilO"

320
00'

0
l

10
L

20
L

:30 U.LES
J

Figurc 1

~Jap of the Tularosa Basin, Nc\v r-Icxico



the east by the Hueco and Sacramento ~Iountains, on the west by the

Y' Franklin, Organ and San Andres t.lountains, on the north by a broad, high

topographic divide and on the south by a narrO\'I divide which separates

it from the Hueco Bolson in Texas. The surface elevation ranges fTom

3900 feet to over 12,000 feet in the mountains.

Climate

The climate in the basin is t)11ical of the arid to semi-arid

regions of the southwestern United States. TI1e average temperature

ranges from 61°F in the Basin center to 45°F in the surrounding mountains.

The mean annual precipitation in the basin ranges from 8.8 inches in the

central portion at Oro Grande to 25.4 inches at Cloudcroft in. the

eastern mountain range. Precipitation on the slopes provides ephemeral
r-..r flows to streams draining into the basin, or flows into alluvium at tbe

base of the slopes. Intense thunderstorms usually occurlng during the

sununer, produce short duration high runoff flows. The runoff is transported

into playas or alkali flats where much of it evaporates.

Geology

The central part of the Basin is underlain by unconsolidated bolson

sediments of Quaternary age consisting of material deposited in lakes in

the center of the basin, and alluvial sediments deposited around the

lakes by streams. The lacustrine sediments in the basin consist mainly

of silt and clay with large amounts of secondary gypsum. The ground-

N0
-r

water in the sediment is high in total dissolved solids content due to

the presence of the gypsum.
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Intrusive and extrusive igneous rock are an invortant part of the

~(~
stratgraphic sequence 'in the basin. Portions of the mountains and Basin

have basaltic flows, dikes, and cones of tertiary age.

Soils

Soils are light in color and are primarily clay or shale, Caliche

(secondary carbonate cement) is frequently found in soils in the basin.

The maj or soil associations defined by the U.S, Soil Conservation

Service are Pintura-Hueco-Wink, Yesum-Holloman, Peak or Russler, Pin-

tura-Dona Ana-Berino and Gypsum.

Hydrology

('\
c- Surface Water. The Tularosa Basin does not.have a large supply..of

surface water, and stream-gage information is sparse for basin streams.

perennial flows do occur in small streams on the west flanks of the

Sacramento Mountains near Sierra Blanca. At this time, however, none of

these waters reach the National ~Ionument with the exception' of waters in

the Lost River Arroyo. The Air Force has constructed a three-foot

embankment across the arroyo near the Air Force Base and NPS property

line which effectively prevents flO\\Iin the arroyo from reaching the

National Monument.

Groundwater. Aquifers in the Tularosa Basin are in the bolson

deposits and bedrock. The bolson deposits are unconsolidated to poorly

/'
-\-

consolidated in alluvial sediments. Saline water occurs in areas near

-4-
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the zone where alluvium interfingers with the lake sediments and in

. r '.

( areas where recharge to alluvium is from highly mineralized water

strata. The better quality of water (less than 1000 mg/l total dis-

solved solids) is found near the sides of the basin in thick sections of

coarse-grained alluvium.

III. Description of Garton Lake

Garton Lake is located approximately one mile southeast of the

White Sands National ~Ionument headquarters and south of U.S. Highway 70

(Figure 2) in Otero County, New ~Iexico.. The lake covers an estimated

two acres and is contained within a circular clay dike of three to four

feet in height and 50 foot width (photograph 1).

.1"'"\

I - Garton Lake is not natural, but was develo~~d in 1916, when a w~ll

originally drilled for oil struck an artesian flow of warm water (94of)

issuing from an open cavity between shale seams at a depth of 890 feet.

The high temperature is likely due to a geothermal source of igneous

origin in contact with the water. The well was not plugged by the

driller thus permitting the water at a reported flow rate of about 1100

gallons per minute to collect in a shallow pond and surrounding marsh.

The well casing was partially pulled in 1936 by the NPS. The exact

length of casing remaining is not known but the upper 500 feet of the

casing was successfuly removed. After 1936, the National Park Service

allowed the artesian water to continue to flow freely into Garton Lake

which by this time was down to 20 gallon per minute. The resulting

f\

.t

oasis in the center of the semi-desert. region formed a very attractive

-5-
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habita~ for wildlife. The Park Service has since used the area for
~

{ educational purposes and limited recre~tion.

The small lake is located in ancient lake sediment. The Drilling

Log (Figure 3) shows lake sediment makes up the first 883 feet of

material beneath the lake. Below this depth the rerments of the pre-

basin formations are found to be sandstone, clay, limestone and shale.

The surface soils are highly gypsiferous with clay. The embankments of

the lake consist of clay which likely was excavated from a borrow pit

located at the base of the Sacramento Hountains. The bottom of the lake

is also lined with a thin layer of clay. The combination of the clay

embankment and gypsum layers is the reason the \vater does not rapidly

percolate downward leaving a dry lake bed. The embankment also creates

,',
(

a barrier preventing surface runoff from adjacent areas from reaching
~,

and mixing with the lake water. The area surrounding the lake has very

little relief. From U.S. Geological Survey maps and a ground survey,

the land surrounding the lake is the lowest point for miles in all

directions. The drainage basin is shO\m on Figure 2.

The temperature and flow rate has steadily decreased since 1937.

By the Spring of 1980, the temperature was down to 7Sop and the flow

rate to less than 10 gallons per minute. This is believed to be from

two reasons. First, the artesian \oJateris running out, having expended

a large volume of water which previously was under pressure. The loss

in volume accounts for some loss in heat. Second, the well is not cased

for Some length of the well and sloughing of the weak valley fill

"',
\ .
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material into the well is very likely plugging the opening. Given time,
.-'.

( these two process will eventually cause the well to cease flowing.

IV. Findings of Investigation

The findings of water quality, quantity and pollution potential are

presented below.

Water Quality

The quality of Garton Lake water is considered to be poor. Analyses

performed on a grab smnple collected by NPS personnel in February, 1980

indicates the water is brackish having a total dissolved solids content

of 10,369 mg/!. The approximate composition of the dissolved solids is
-

shOim in Table 1.

Table 1

Estimated Composition of Dissolved Solids in
Garton Lake Water

Dissolved

SoJ Lis Percent Milliequivalents-per-Liter Bar Graph

Total

72
18

8
3

100

ct.- 96'.8-,,1.£
fiN/ONS

No..+8/.f.n""~i /~
CATlo~~

NaCl

CaS04
MgS04
Others

One sample each was taken froin Lake Stinky and Lake Holloman near

the overflow point of Lake Holloman. These samples were analyzed and

compared with the results of analysis a sample of Garton Lake water.

(

-9-
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Several chemical constituents were selected as pollution indicators.

~.
(

The il1dicator constituents are very soluble and usually remain in

solution unless removed by treatment or precipitate out naturally over

time. Table 2 shows the comparison of these constituents.

Table 2

Comparison of Pollution Indicators in
Garton Lake and Lake Holloman

Constituent

Boron
Ammonia as N

Fluoride

Boron is a constituent of proprietary cleaning compounds used in

["\
\

domestic and industrial cleaning compounds. Although there may be a

loss of Boron through precipitation, it still would clearly be detect-

able if Garton Lake were contaminated by Lake Holloman water. The

analysis of Garton Lake water indicates Boron was belo\\ the detection.

limit of O.S mg/l.

Ammonia is also a constituent normally found in wastewaters such as

Lake Holloman. Ammonia, given time, will decompose into nitrates,

nitrites and nitrogen. Still, waters contaminated by sewer effluent

\':ouldvery likely have Anunonia above the detection limit of 0.2 mg/l.

Sodium Fluoride is added to the Holloman AFB potable water to aid

in the prevention of dental carries. Some Fluoride may precipitate in

.:."'\
{,

-10-

Milligrams per liter
Lake Lake Lake
Garton Holloman Stinky

< 0.5 2.3 1.3
< 0.2 1.9 1.9
3.6 1.6 1.1



the form of a Calcium or Hagnesium salt due to the relatively large

,~"
concentrations of these ions in the lake waters. The Base water plant

(

records indicate Fluoride levels range from zero to 2 mg/I. These

levels are well below the 3.6 mg/l of Fluoride measured in Garton'Lake.

The natural occurrence of Fluoride often is associated with volcanic or

fumarolic gases, which supports the view that the Garton Lake water was

heated by a geothermal source of igneous origin.

TIlere ~re other chemical constituents that could be used to support

the conclusion that there is no cross-connection between Lake Holloman

and Garton Lake. But these three constituents are considered to be

sufficient.

"
(

The detailed water quality analyses for Garton Lake,: Lake Holloman

and Lake Stinky are shown in Appendix A.

Water Quantity

Assuming the well is producing 10 gallons per minute, t'hisre-

presents 16.2 Ac-Ft per year entering the lake. The lake was estimated

to be 2 acres in surface area. Thus if no loss of water occurs through

evaporation or percolation, approximately 96 inches of water will be

added per year. Lake evaporation is 67.1 inches per year for the

Tularosa Basin.
At first glance, this means that there is a net gain of

water to Garton Lake every year. The rate of evaporation fluctuates

from month to month with the highest rate occuring in June. Because the

"
r

well is producing a steady flow of water, the water level must fluctuate

with evaporation. Figure 4 shows the monthly average lake evaporation

-11-
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and average inflow to the lake. The difference between 'these t\~O

averages shows the changes in water level of the lake. According to

Figure 5 the water level will decrease in r-lay,June and July due s~lely

to evaporation.

As evidenced by the photographs, there is a considerable amount of

vegetation in and around the lake. Therefore, water is also lost through

plant transpiration. Also, standing water and marshland surrounding the

lake indicates some loss of water due to seepage through or under the

embankment.

The evapotranspiration losses of water cause the dissolved solids

concentration to increase. In 1976 the total dissolved. solids concen-

tration was measured to be 3800 mg/l as compared to 13,000 mg/l in

February, 1980. As the total dissolved solids concentration increased,

the salt tolerance of the stocked fish was exceeded and a fish-kill

'occurred.

In the late 1970's explosives were used to clear debris that had

accumulated over the wellhead. The use of the explosives possibly

caused further failure of the walls of the uncased portion of the well.

The obstructions created by the explosion has likely reduced flow.

Since the well water must pass more slowly through the mud and rocks in

the well, the water has more time to cool than in the past. In addition,

the well has been flowing for almost 70 years causing considerable

reduction of water in the aquifer. This loss has reduced internal

pressures with a resultant decrease in temperature.

-13-



Pollution Potential

~'
'(

The surface elevations between Lake Holloman and Garton Lake were

measured. Lake Holloman is approximately 10 to 12 feet above Garton

Lake. However, the lakes are separated by 2-1/4 miles of desert. If

Lake Holloman Dam should experience a catastrophic failure and were all the

wastewater released from the lake, the water would probably be spread

thinly over four to five square miles of desert. It is very unlikely

the resulting shallow depth of water would over-top the embankment

surrounding Garton Lake. The artesian pressure of the well will also

prevent Holloman \..astewater from entering the deep aquifer.

v. Conclusions

p The' conclusions of the evaluation are presented belON.

Cause of Decreasing "'ater Quantity

The water well has been free-flowing for nearly 70 years. This

considerable. loss of water has decreased the aquifer pressure resulting

in decreased flows.
",

Cause of Decreasing Water Quality

The amount of water presently reaching the surface per year does

not exceed the annual rate of evaporation for the t\...o-acrelake.

,,",,
HO\\'ever, the rate of evaporation does exceed in£1O\.:sduring Hay, June

. .
i
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and July. Combined with losses due to evaportranspiration and seepage,-
~.~

,(
the quantity of water reaching the lake is not sufficient to maintain

the existing area of the lake. If no action is taken, Garton Lake will

likely be dry during summer months in future years and partially refill

in winter months.

Cause of Decreasing Temperature

The actual damage to the well from the use of explosives is not

known. However, the shock of the explosion possibly resulted in col-

. lapse of upper portions of the well. The increased resistance of the

longer path, due to obstructions in the well, provides more time for the

water to lose heat and decreases in pressure cause cooling as well.

(-"",
-. ~

Pollution Potential

From the water quality analyses of the lakes no pollution from Air

Force activities could be found. Given the distmlce between the lakes

and artesian pressure of the well, future contamination is not con-

sidered likely.

VI. Recommendations

The primary problem identified by NPS and Environmental IIealth

Service is the decreasing water quality and quantity in Garton Lake. In

order to improve both, the follO\dng steps must be taken immediately.

.(~
...

The \o.Ie11must be relined as soon as possible and the surface area of the

lake reduced.

-15-



The present technology of relining wells is better than that

.y

{ ,

available in 1936 and used by the NPS. A possible solution would be to

. fill the well with bentonite and essentially redrill and set new casing.

The new casing should be of a smaller diameter than the original well

casing to assure that it will fit into the remaining casing. The space

between the new casing and the old must be cemented to seal any future

or existing paths, other than the new well casing, through which the

water may reach the surface.

The surface area of Garton Lake must be reduced. This could be

accomplished by constructing a clay dike through the center of the lake.

The reduction in size will cause the inflow of water to be larger than

the losses due to evapotranspiration and seepage. The exact surface

area desired depends on the precise temporal goals of the NPS andn
C availability of water. The remaining portion of-.,thelake could be used

as a salt marsh receiving the overflow from the first half during low

evaporation months. After pumping out !lnd refilling the reduced lake,

water quality would soon reach that previously observed (i.e. 3000 mg/l

Total Dissolved Solids) and salt tolerant fish could again be stocked in

the lake.

",

:0
\
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,U~E OF BRACKISH GROUND WATER

~~0~'t'1~NT ,
!" I 6""'6,/1-11

t=v:::t=. ..,., 1

A22,...t'1F A 01
RESOURCES FOR REGIONAL ENERGY CENTER

'h'_-' ""
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o/~-67(79) (V.2) NTIS PRICES: PC ~07/M~ AOt
A~~I~L RADIOMETPIC AND MAGNETIC ~URVEY:
POGPAPHIC MAP~ NEW MEXICO
1979 133p

TULAPOSA NATIONAL

6/6/2
GJBX-67 (79) (v.1) NTIS PRICES: PC EtO/MF AOI
A~RIAL RADIOMETRIC AND MAGNETIC SURVEY:
POGRAPHIC MAP~ NEW MEXICO
15 DEC 78 146p

TULAROSA NATIONAL

6/6/3
LA~7217-MS NfIS PRICES: MF A01
URANIUM HYDROGEOCHEMICAL AND STREA~ SEDIMENT RECONNAISSANCE OF THE

LAROSA NTMS QUADRANGLE' NEW MEXICO
_PORTIONS OF DOCUMENT ARE ILLEGIBLE.-
JUN 78 87p

6/6/4
FEA/G-77/101 NTIS PRICES: PC R22/MF AOI
USE OF BRACKISH GROUND WATER RESOURCES FOR REGIONAL ENERGY CENTER

VELOPMENT~ TULAROSA BASIN~ NEW. MEXICO: PRELIMINARY EVALUATION
MAR 77 517p

6/6/5
A.D.AA054 161/5ST NT IS PR ICES: PC AOS./t'1FA01
ff- bHYSICAL t'10I'ELSTUDIES OF THE TULAROSA BASIN' t~EH t'1E::-~ICO
It\:...= 77 1T::p

-'---'. , - '._.' - "'-~ _.---' '...

6""'6/6

PB-269 898/3ST NTIS PRICES: PC A22/MF ROI
USE OF BRACKISH GROUND WATER RESOURCES FOR REGIONAL ENERGY CENTER

VELDPHENT, TULAROSA BASIN~ NEW MEXItO: PRELIMINARY EVALUATION

MAR 77 503p

6/6/7
PB-212 118 NTIS PRICES: PC A05
POTENTIALS FOR DESALTING IN THE TULAROSA BASIN' NEW MEXICO.

'_IDY
AI_IG 71

A CASE

98p

6/6/8
PB-208 787 NTIS PRICES: PC A08
THE POTENTIAL CONTRIPUTION OF DESALTING TO FUTURE WATER SUPPLY IN

W t1E:>:: ICO

SEF 71 171F

6/6/'3
PB~200 583 NTIS PRICES: PC R09
SAL INE GROUNI)-I.,IATEP F~ESOURCES OF THE T'.ILAROSA BAS IN.

PAFER COpy AVAILABLE FROM GPO $2.75 AS 11.88:561.

.~ 70 179p
-t ... - u.-Y-

NEW t'1E:"':ICO

n_- ... ..----
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';'./6/1 0

'.r- S:-5c'606 r-n E: PP I CES': PC A02.,"t'1F A 0 1
b~OMOPFHOLOGICAL AND GEOLOGICAL INTERFRETATION OF SPACE PHOTOGRAPHS
THE EARTH (T0L~ROSA BASIN~ USA)

TRANS. OF Vsr~OVUZNOE GEOGRAFICHES~OE DESHCHESTVO.
I

02 N5 p439-445 1970.
12 t'1AR 71 1 Op

I Z./EST I VA (US:S:R)

6./6""'11

AD-662 780 CFSTI PRICES: PC A05/MF AOt
I...IEATHER ELEt'1E1'iTS I n THE TULAF.'DSA BA:S:I n
JUL 60 95p

-f'\

(

.0
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Appendix A

Water Quality Analyses of Garton Lake,
Lake Holloman and Lake Stinky, New ~lexico
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.

' - .,--- ~4.'"H i' J'" " ,p ~';;pL:E;;;'-.~

.r- "I J~ 751 -j -3 cooes 'f ~()1J"'~ 0:)0211.
S AMP LE C ~LL EC TION INFORMATION ~. DI\T

.

E RECEIV.D BY

1

6. DATE ANAL.YSIS
L.A~ . COMPL.ETED

7. SITE DESCRn'TlON , I . i!.. f.,1 £7/- \Ci ~~h, '6<,.) ~ ~~~~~ ~a
0 L:!J 1/ - 1. /.L (4<./-1-<- ~(g'~ I \

~, . 1./(2.;(./Q,/ /1Yeei. -- /"" . ""1.. ON-SITE MJALYTICAL RESUL TS
ITE LOCATION NO 9. FL°

Z)"f'} TE A SITE 10. WEAT~'ER 0004' 16. WATER TEMP

1

'7' PH '8. U'SSU2
ooo,s 0 00"0 00400 00300

:'111000000310000 GAUM'N 'C UNITS "'G/I-

II. COLLECTION DATEII"ERIOD 12. COLLECTOR'S NAME 19. RESUL TS OF OTHER ON.SITE A.NA.LYSES

-? ~ ,c.."/'" C ¥V t ../'

-s .:)£'(''1. ., . /' 71,..;"1. t-C)r"'~J.;}i<'1' " I

13. SAMPLINGT:CHNIOj1E '4. ''i.o::'_1~u','efR 11. j ,I t
b t': 1c '?"- ~t-"7- 33t~

I~. REASON FOR SAMPLF.: sueMlsS'ON

NPOES" S'pe6'~/ S:v ~/<!
ANALYSES REQUESTED AND RESU.\ TS

PRESERVATION GROUP A 7 C).2PREsERVATION SR;)UP F (be) 7 S' ,) P<>ESERVATIOH GROUP G\. c)~)

PARAMETER TOTAL MG/L PARAMETER O'!'S TOTA' /LG/r- PARA"';:-:-ER TOTAL .,'G'L

. CD
hemiC

d"l Oxyg~n 00340 ARSENIC f1]f1(1IJ 0]01'2 BORON VoI02-r )1'-".:00 t!.I
Le.,eman - . ~z s .

T"tal Or~anic ~ " 'L I ' D BORON I/~

CARBON'as C 006l!0 - p."Rnr~1 1)100:(011)f17-' (;'-' . Disso1v~d 1~1020 .l)..~6 D. 'f"'

- CAD~lItJM l'102, ~ (; 0 . CHLORIDE :(iJ09H) '2.i.c 0 .
~RES~RVATIONGROUP8 'F...,..-c, I/' .!::

)/-- CHROt.IIU:.: '11.13" f1\1J3.:J,..- L "'- 0 COLOR 'r OOO~ 7'(- Unit~
PARAMETER TOTAL MG/L .J . A-..) -

O1L & GRI:I\SE CHRO~lIU,' ~ ,~ / r
FREON-IR!\Icth"ci00560 . H"xa"alent ~<t0~ L -6-~ . FLUORIDE 'lOO'?5'.. . t::7

COPPER ')\0,10 ~IO"2) /~/I Residue Fit- ~ ),-,,/ '-Y/,")t: '-t . ~crabl"(TD!') ~ ,"".I,.),.J 1(.
-J ~ I PRESERVATIONGROUPC <'"'f ~ Residue :;"" 00530

\RAME1;oR TOTAL MG/L IRON 01046 0\045 L /00. Fitt (SS) .
h..,AONIA "8 N ~> I. '1 LEAD 01049~) .L-.-5-f). Reefdue 00500 -
NITRA TE. 85 N ~ ) I < ~ / Rea/due
Cd Reduct, Metho,/o00620 ~. MANGANESE010.6 "1°.::.::-- 4.:2b. Vol"tlle 00505 -

. (" 'RITE ". N ~/ -<'" 6Z- r.IERCUI<Y 71890(~~ 1. 2>---" ~ec;fic, ..,' """n;) '},., ,j('Alm;Iosf-'- ,on' uct _e ~ '1 tV'
TOTAL Kj ELDAIII --<!"' ,SULFA .-
NITROGEN "" N 00625 NICKEL 01065 -.)10(.7 .L.. ,.L ,[ so rE (00945 <7 ), "D. : ' :~ . "5 4 <';)I.,I .
PHOSPHORUS 70507 SELENIU~' 0114< ~D L / t; SURFACT.'\:.TS~. () 3OrthoPO.Ias P . . / A ~IBI\SasLAS .

~:I~SPHORIJS ~ -< .2. SILVER 0197, ~ .!J'-f. TURBmlTY ~):J... Uuits

- ZINC 01090 §,'J L..~-S7J.
PRESERVATION GR:QUP 0 CALCIUM ~,/, '!!!1

PARAMETER TOTAL MG/L as Ca 00915 n(>9~ / J I~. -1
. ~'AGNESIUM ~

.CYANIDE U0720 - asMI': 00925 :<:<:1f'"i/77C::. 1
CY ANIDE Free, - -. Im,S

Amenable I" CIL 00722 . POTASSIUM 00,,35 "09.n ,.) !'£;1- 1

SODIUM 0093(> ~ )/141./.0 7
PRESERVATION GROUP E PRESERVATION GROUP J

PARAMETER TOTAL /IG/L PARAME1"ER

PHENOLS 32730 .
.

I. ORGANIZA.TION REQUESTING ANALYSIS CHEMISl ""-~ fl<.A'

. /J _/ ~\.0'N!..iJT~~ V
--- /IJ /J.,L P2~ SC/,A'1 , RE)'EWEO SY

/ / -{t'-~._,
/-ft/ ~(i/M/JN A-f13//U /./1 ; J ~P~ROVED BY-,- ,- ,

~f753 £:) ~ V'
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:<?EHL N~O:~61 NON-POT ABLE WATER ANALYSIS
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SAMPLE COLLECTION INFORMATION

FL.OWRATE

0

13. SAMPL.ING TECHNILUE
6n'~,

1~. REASON FOR SAMPL E SUBMISSION

INPDES" -<;Pec.~'t I s:'-~ P <,.
ANALYSES REQUESTED AND RESULT?-..

Gc

,. -- . - ..u
J.. LAr" I,f 'C'nv f'EIH tJ''''III'; "t/IILY!;'S

.

PRESERVATION GROUP A

PARAMETER

Chemical Oxygen
Demand

TOTAL. MG/L.

00340

'fotal O'~af)ic
CARBON a~ C

0061!0

PRESERVATION GHOUP B

PAR At"" E T ER TO T AL MG/L

OIL /J;, GREASE

F'REON-IR Method
00550 .

P~ESERVATION GROUP C
"'ARAMETER

, ...MONIA ". N

TRITE "" N

TOTAL K]El.DAH
NITROGEN "" N 00625

1.7
-<. I
<.DL

.
PHOSPHORUS

Ortho PO~ as P
70507 .

PII05PHORl'S
as P ~6~ <.2.

PRESERVATION GR'OUP 0

.
1. ORGANIZATION REQUESTING ANALV51S

.-- '0 --. .. _. ., '0'_'- ---'---- , ' ,~ -----
4":' nr '~I!I. ';' '17 SAMPLE tlQ,J. LA I' "AMPLf "lI""';I,"

Ljr 7(( f. ~~,\~ooo~

.

AT SITE

000 ~R
GAL/MIN

tD. 00029,
~. DATEqECEIVE 6. DATE ANALYSIS

L.AB CO~PLETED

\ ~~ ct~ I <"~() '-\:~."'c, .~ C".)
RESULTS ~

17. PH 18. S:> 2
004)0 00300

~- UNITS I MG/L
19. RfSU1l. 5:0F O( HER CV'I:SITE ANAL.YSES

L .',j 1"';' :' '
'-II/.! '

'''. WEATHEP (10041

u
12. COLLECTOR'S NAME

'./ :/
/-"1,t/I1T h: r~"'.1\ 11
14

1' "'Hc;NE NUM9ER
-(/,"- '7 ~ C')7

or:..~I -) .-' )

.

.

.

PRESERVATION GROUP J. .
PARAMETER

.
C EMIST ~

'\'<\ v..i J.l.i'/.1JT ~ 4
-, (I SA-F

41-'} 0

#-5'I/S C; f'1'-1
A-AJ ~.;1-"'1./

~t-SJi3

~;E'~:~,V:E~,~~ .
~..
APP..OVED e-yt,...

vi

~~~\S-~~

1'./'1'1),.J

.

- OEHL N~'?;~6 1

.. . .. '~: .---_.

. .

:.! '!~:': !;:r-

NON-POTABLE WATER ANALYSIS
'.---.. --_., .

I

l.. -

.---
l
r '
I
,~
t.
t'l

-

I
i,Ii,-"t
!', .! .
:'.'
i '

\;

~

t,."
:..:-
0),;"
'\~..,

ii

~

PARAMETER I TOTAL I MG/L

JCYANIDE 00720 .
CY ANIDE Free. 00722
Amenable to Clz

r
PRESERVATION GROUP E

ETER jTOTALI

ILG I L

PHENOLS 32730

ARSF.NIC
I 'J1°()1 (0(002

BORON /3 6().
l!.fI.
I

H/\RllI1 1(I!OOo /-lotXJ.
BORO=,",.

J no .Di. solv..d 1

C/'DIIUM q CHLORIDE -'f t p.

L5C ;) .'/
CIIRo.mnl COLOR S Unit.$

CHlW.IIUr.1
I .L.fJ'O . I . IH"""volent FLUORIDE

COPPER
I

Res;.iue Fil- /'
00515 b/().C\. te,able (TD5) .

IRON 10104 LICO
Reside.. Non 00530
Fill (55) I .

LEAD .L5 R""ldu"
I 00500 I .

62 R".ldu.. 00505IoIANGANESE Vol"tll" .
IoIE!CURY LS'

Specific. C""ducl.."cc
NICKEL L6'1J

SULFA TE. "s504

SELENIUM LIt'
SURFACTA:-;T5
.IBAS a$ LA5

SIL VER --::>-.5' TURBIDITY..J Units.
ZINC .
CALCIUM

as Ca

MAGNESIUM

as Mg

POTASSIUM

SODIUM



-DEHL N~O:~6 1 NON-POTABLE WATER ANALYSIS
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f',
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- _.. " ' ----.----. I' . ----... . . " ._h .,. . - "-,, J':',
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--...
2. LAAeRA TORY PERFORMING I\NAL YSIS 3. L48 S4MPLl Nl!Ml'ER 4. I!!:'QUESTon SI\MFLE t'O

YY?5-1 - S/ 0000'

.-#
....- .nof.J>4f :-1 0002 o.l

SAMPLE COLLECTION INFORMATION
. DATE RECEI'O BV

/6, DATE ANALYSIS

LAB COMPLETED

7. SITE OESCR;:f.TlON
\'b' CJ '-\: c:..."""'" <:::.

? .
,-" I c..-{ Ct.r c..1, ON-SITE ANAL yTtCAL RESUL TS

\ TE LOCATIOIJNO o. FLOW!'IATE AT SITE 10. WEt> T HER aC04.

H. WATER TEMP ll7. PH

,. OISS 02

(J oooe ()
O()!"o 0041)0 , 0030C

967000000269000 G AL/MIN 7 'C UNITS MG/L,..

II. COLL TIATE/PRU 12. co.tE'\1P'f5 ,\f"l

";.' RESUL T5 OF OTHER ON.SITE AN.ALYSE5

'2.. '-' (it. <;(' :1\.BII'IP. .2
; I : .

I to L.. j r.;''&-M'""

13, SAMPLING J'ECHNhUE

14. PHONE NIJME'e:R

U '"' r:j;- '6Z7--;j c .
.. REASON FOSAMPLE S'JB.."(':N .NPDE5" 7(.'t(:.. 1\./ o;,V"t',J-<.....", ....n r f"\1I"T' rnf"\C"C" r"'''T, !IT".' "T'T'''''' ""r. "\"T"TI"AT lI\nTTTT

ANALYSES REQUESTED AND'RESULTS

PRESERVATION GROUP A 755 PRESERVATION GR.:JUP F l Gc» /--s'D PRESERVATION GROP G <.....1S:i')

PARA'e:TER TOTAL MG/L PARAMETER 0155 TOTA' I1G/L PARAMETER TO T AL '-'GeL

Chemica! Oxygn 00340 ARSENIC ()l()()(\ olor>j BORON
<.....5C) p.

I.!.S.
Demand - . 1

'fotal Organic 1)06l'!0 BARIUM (1\005
-

LIt-If)
BORON, L!.e.

CARBON as C . . Dissolved t..s:() (). '1

CADI!UM 01025 60 2} CHLORIDE S LfOD.. .
PRESERVATION GROUP 8

Lj-t)
V '

)<S-CHROMIUM 01030 @ COLOR ( OOO Units
PAR M.' E T E R TO TAL MG/L '-- ' . a

OIL & GREASE CHROIIU:.! "-- i/" '"

3..GFREOJl;-IR Mcthor!
00560 Hxaval.,nt f)St L6-t> FLUORIDE. .

COPPER 01040 6) .L{J Re.idu FiI-
In::V{/ .- I ---- . lerablt' (TDS)

J..)'f- PRESERVATIONGROUPC (y)
.LJ DO.

Residue Non 00530
rJAMETER TOTAL MG.'L IRON 01046 Filt (55) .

,-,fONJA ft. N ( L:..:2 LEAD 01049 ) L5'() - Re"'due 00500- .
NITRA TE "5 N ,.

<./
} L SOD-

Reltldue
Crl R.,ducl. lI1ell,e>,(OOf;2Q...-' MANGANESE 01056 0.0505Vol""',, .

7'.
. RITE "It N , ..(. D2 :.1ERCURY 71890 L5'

Spt'cific
I; ,<?() lJlm/,os. CDllducla"c<'

TOTAL KjELDAHI ':=;---
(;;004<'"

.
NITROGEN ,>t,N 00025 NICKEL 01065 )106}/ .L....!>'D

SULFA TE
t:'{') .. . "504

PHOSPHORUS ,.-- SURFACTA;'o;TS70507 L if)
--. . .

/SELENIUI 01145 011.:;1 382('r1"... 0Ortho P04 a" p . a MBAS as LAS .
PHOSPHORUS r

<. z.. a 61 :2as P SII. VER 01(\75 (, TURBIDITY Units.
ZINC OIO'lO 2 .1....-'.,-tJ ..

PRESERVATION GR:OUP 0 CALCIUM
! {2f!.

.!!!.1100915
PARAMETER TO TAL MG/L as Ca 1

CYANIDE 00720
MAGNESIUM

00°25 17 .2-:l,
..!!2S.

- as Mg
.. I

CYANIDE Fr('e. 00722
.

m.8
Amenable to C I"

POTASSIUM 00935 (0937 l-r::> .J:i.- .;...,...

00930 i:3 '7..!!!S.SODIUM ;9,1 . '.
PRESERVATION GROUP E PRESERVATION GROUP J

PARAMETER TOTAL IIG/L P ARAME TER

PHENOI.S .t27JO - - --
.

I. ORGANIZATIO.N REQUESTING ANALYSIS CHEMIST

'-0 !J..Jo'../.liT iii'->-
USAF HOSPITAL/SGPI R,EVI EWEO BY .. 1

,-> .,

'--" ',LmIAN AFB m.t 88330 );".1 ;: , , I 1 .: , 'j ",
. . .,., .. ..

t." !',! '.',!: I r :. ,::.'.'-' '-.'.'
, , I.' '. :.::.,,'.' .- ',. .,.,. :D. q("'Ii
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Appendix B

Photographsof Garton Lake, New Mexico
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Oblique View of Garton Lake, WSNM,
New Mexico Taken in 1978 by

the National Park Service
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View of thc Gcneral Wcll Location on
Garton Lake, WSNf'.1,Nc\... t-!exico

Taken in 1978 by the
National Park Service
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Appendix C

Water Quality Analyses of
Garton Well from 1935 through 1979
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W, BUfKIN, PROYESSOIt
R, HunE!.. A!I8T, PItO,.,
B, SHrR&!I,. ASST, PItOY, '

, A,S,!<!NE, ARlIT, Pno,..,
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T

,",' ,'!<, '~'::I::\~ ,'<y,~"~~'r~:,:<' ,L :",:~~:j
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COI LEGE OF AGRICULTUnEA~D !\IECIIA~IC ARTS ','),:'\:;:;,;,;: t'~.'~':;";"I::
... " " ",..,' '-:,""',:.'"...~,.,-.', 'r!,:.\,I'."..

. , 'STATE COLLEGE NEW MEXICO ," .",' ,,t' ''',' ,,', ,:", " ,',''-' \ .' ., .
, , . , ,':; >''; -:.,:: ~, .,' :'.'..' !,'" :.:'.-:, ' " ':>( ~\~l::, ~"

DEPARTMENT OF CHEMISTRY ',' ,DIVISIONS. . :':':::',' ';(, , 'I', .
CRF.KI!lTRY AND CHEMICA.L EtmrNEF.JUNO ,: '0" " :
ESPERIMEh"TSTATIONRESEoU<CR- ,. "..,' .. ':. ,,:. .
STAT~ CHEMICALLABORATORY, '"'r, ," :.:.r' ~....

f~::.::~~:\~~~!~~
\ ' .

March 29, 1935 "

...

1~. To:::u CharIes
Alam.ogordo Hew Iiexi co ",' \. ' ;, ,! -~\ ,rF'-;"~ '

7,r ' ,'- :~..'.~.~~~:.::~\:;ttJ':~'J~~~tf\'~ ~Dear L.:r Charles. . . ","" ,", f ""f'tt",~~',l' I

.. , , ,~"-~;: ;"',-:,:~~;tr~:f'lA,~.,.i,!:'r.',~. I

Early in the year you sent us a saTIlp1e 01-,',:( -~-:~;;,1:'~S~f';,iJ~~\: ~ j

v.-~ter fron the. Artesian\:ell n~ar the Yihite Sa~ds. 'rJ.;~rt
,

.~;;,:'(.'

,

>:: ~LSlTICe our earl1er report on thl.s s8:::aple, ";":e J:;1av~, ,'~;"~-'-:'i '.:/;~" " - -

gotten time to make a More cOT.1plete SJlalyS is ' '0"', " ,,:~: .;::';' 'l,':"f::'~" ~ -
roh ich ga' ve result s as follows: ,~: " :, c~" ; ~ ;.'); '~'~" ,

I

. J . .. '
In parts per 100 J 000 ' '-. :'",,f

Con~t ~ tuent ~ deter:n.ined ' . , ' . ',', r
S111.ca (S102) 3.6 ' , ;. ". I

Iron and aluminum oxides (R203) 1.7', ,:',,~ '. , ::,';' , 1

CalciUTIl (Ca)-94.7 ,"::::'" ~,':;'<," , L,
1:agnes ium (Mg) 8.9 ,<~. -;)~:. :.; : ');, ," 'i

Sulfates (SO,d 311.5" '~":i\:':';;;"'-;' ; .': . f
Chlorides (Cl) 288.0 ,,:._:;!.-;.;~'~'r?,)"<:. ~ . i

T t 1 1 bl tt 911 1
',.. ' I".,,;, . ,", !0 a so u e I:B er " ' ,<,-r~','~'~'f.r.-'~~\~~:1.= :'; ~ .

, -;<"j.~ .~~:f~~~~';-C::;C,~i ,::'~ - I
Probable com.binations ' ";''';:{!~,'::z,:~';:;;;':':i~i.-;::.,':~-,:,r--

-'~t""~""" ',,,.,'"

I
Calcium sulf8te (CaSOti) 321.9 ',,.,:~~':)-:~'>.-~':~~>:1;~..~:';::~,'

T' . - , . - ,,,,,,,c""',, '1, ~",.' ,\1.;, ' "".,,:. : '

LagnesJ. U!Il sulfate (!~lSS04) 44. 5.: -::.:~)~i.;~~~:,~:\t:~~~;,~;,~~!;.~ i,
Sodl.

'
t '~ sulf "' te ( TTa SO

'

) 70 9 - ';'~'::
,
~

,
',o '~""'~'!:

"

,t"/:>":
,

;'
l: ~r;',;':' f

,u..u, <:+ ,. 2 4 . " ,:-,'r;', '-",--",.":':;',~,,-;. ',.;;;

Sodium chloride (HaCl) 474.8' ,~~:/::~,..:;r:- :'~~::~i,::;!" r,:'

Silicate (Si02) 3.6 , ':.;',:, '< " ;",? ,:' t:' '

Iron and al um.inum (RZ03) 1.7 ",' .-';'~:~..>::: "," r'-
;, ' :'.::~ ~: , - :. ti_.

'The only constituents I.hich nisht haV'e Bed-:;':"'-;~",,:,:, t-'..

icir;taI. value are ~he nac;nesi:IDl snlf8te and the :' -,,.'::'~",. . ',;". ,f~.'
sodl.1.LTJ. sulfate Wh1Ch f:'..:j7S '''l.th the rather large<.:,:~':' . '. ~ ';
ErlOilllt of sodium ch Iorio e or cor;Don salt would 0 ',' ":'~ ''':':'~, Of '.' t>~
cause this '\'Tc:ter to have l!J.::ative effects if used ", ;"''-'''',:; 1,::,"'"

in B,nY,very conside:a?l~ ~u:;,'!tities. Since thi~' :: :'~"''-:~'-'" "- k:.':',
r.ater lS ~ost too h1G-'1 l.n :!lneral :latter to Qe'-~ ,~,: -..' ,', - ~
useful for irrigation Gnd. ordinary I'urposes, it " :'~'" '

\nay be of sone value es a :-~ineral ';:Bter e.s ~ention- " '"

ed 2Dove and if there is suffic ic:mt 'aue,!lti t y of , ' :- ~
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':V~~':'~~~:~;;'~~;(~~~~~~1r '~~~~!t
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~
':~

,

t., ' t§"r.' JP~r~:l\Z~
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'1r~~
,

.~~~~:~f.l~.':j
,

j;;~$~":j'.:~~..fi:t~~~~x~;~~,-;~k/~~<:~2',
,

"

~I':~'t"~,,,:, ':;f..J:-'~"'''~!;':Il~f:t., - ~~~~v:~-:r1i -'\,!,~ !1:;jt~~~'":!"')1.~1.iy.;:;({J~;,;.k~~'~1f:';-:U:,:'-~"i'~~~::"":'Y;.~~ '~l\';~ ~
{- f' ' ,,' ~ ""'~~t~:~l~:l1~~

,
f~~~I~':";,~ ~:~~' " ' :f\%~~i;F?;~~

,

~~}}tJ~t.~1f~~~~~~}i,~~~~~~~~~{
'~'. ~ ,J."\i'~''':1:''''.''''''''.a;;~~~ ;","bI ' ",'" .'" " , ',.'" :!t" -':"~~o(.*':;.:r' "J..~~'~;k~~'\~'
t't;.~. "~ '~~('~'~~~~i1r~;!r-'~!{~~ ,'\~~'rTR EAS U R V.. DE PAR T M E l'.JT)-1i;);j~'~,~~:~~,¥~':'j~;,i?~1~..;
1l-~,7~' " ';;...

,
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,

'~ .J<"":"
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'':',';Q''''-n'''l,..,,~..,:;,- '..,:,,~ 'i~).~~ .i'i'
, , ."..,' " . '...,.., f' ,.. "," 1" .. './..""" "n~... \,~" "Sf~'" ~...~,'~ ~ '..,..c
,The: Di~~ric~. p,=:1neer:.:;). 4~'~~j"/;t~;~Li.)'~,~~::~:',San Frane! seo, Ce.l'.,~fif~;!~~'t~;f~~~;:!,~, .. :k.~t,}

1
;--"

t,.-;;;~;..:~ i'~';.~"'" "'t~.;,t1;,,_.-t.::<:;'""?.!:"""""""':~: ,"'''.~~,,' .t,'I', ' -."o;.;l."';-'~~',f:,~.!---;;€~~'~~'" ~"~~"

,~';~';$:i~t':{~';l/;-,,':"1"5 :::~,~:"'~')I'.~':;,..,:;;~.:"! 1.':,":":'( '~,' ,::,.Apr114. "l.935 , ~'-'-''?''f;~"~~~-=''F.')'~,~',!,~",- }:1 -
~~~ft::1hzr:',';, ;,)j;~ .\~-~'/::?, ", :",:~:~", ':~',":'~:, :~::,':;', ,~: ' :~, :\::{ :';l~~;r,t~~~:~~~~~,,~ ,';
;{ii,:-;;;',,::::! Tom Charles' Custodian ' '<'.,',,' ;'it. :,:"'~;~:~'~~r~l,r~'6~~~~"t ~
~'t!;t:,~(..;~" ' " , . ,', ";", : (~',<, ", f s' ,;', >i.:. ;y~:.:'t f.1?~,~'~~"'f~~:'-' ' ," :~

"if~T:'~""''h, White Sands National Monument '. ;'
,

" "",,;; 1'~-

,

.~!..t

,

'#."'I'~" '~'-'~
,

''''I"~
,
~oo.'

,I
~: ~:

,>~,.\,"'~.'..:",;", ' " ,'.', "";'"""""~,;-~,~','i"r.-'~~""';':"!""';::;"f,:'-' .«

-;.{}I{~..'{;~"J'-"' Alamogordo, N. M. ,,' " . '.. ';' ~-,.;,:~1":!";'~f;';:-:-'!l:~t'?~~~y~~~1t'$-!::.i2 .:)
~:i~;{~~~i.>;!~::;- '" . " :' ' "" ' '" :~,'L~':r ::\~{r/: ~s;;~t~~*~~{~~~~~~f'~::'
:i:"'s,;,""~' . Dear Mr Charles. ' ',' .'v"" ;)i':::;."~i:~'}."~~',":,.~:,1'i~-:.,,~~'E' J
':~:,,':: " .', , ":''''~;;~''~;~~'~~i\~~ff:i'}~~~~~; ~~" ,1,

~ " '. ' I have your letter of A:pri1 1st enelo s'in,g' cb.e:Ilica1-.~~y:~is<;.:~t-lt~~... - -. ~
I

'

f;"''-' ,'., a s:--ruple of water from the ~rtesian well. ne~, th: monument:'::~"!'~.I~}UiXe,:::~'~~~~::,1{.f1'~
:;... ',' rev~ewed the analyses and f:md them so h~gh ~n m1.nera1...co,n~~~n~;'",r3J;:a.;;~~:~~;~~~:~~~'-j
l, ' seems to me,it is out of the question to even considerthe'Viell,~S:I?"f!;[;:~;T::'\if-~i:!
)1' " mrce of domestic water supply. The Drinking Water Standards" w,e~;':nsual/ly}J'-:.f;& ~

~! ,', follow give for r.ater supplies of the most satisfactory q.i.a;l.i~y.~~~b,1~&~i?~:k1f'
;:',:r, ',,', '<f~;~:,~';~:--~i:,-~;1f~;>~:~#i',~1~~~'t;.'},;

( )
' . . '" '-J,...!t.f:.():,.-,,-t-";'>'St'1\F.i't'f"~~i!.~l 1'

, A~ Sulphate S04 250 parts per mllhon <~'~';~
,

;':'~"~;;-~~~i('f:~~S:
,

'J;~i:,,~j~Lt ,j,',,,, '.: ..,.,' :-..' ,'1 ::~.~~' .'T-'~""'"'T''::':;;''''' ,
, ,:" M:::'eIlesiUlIl 100" n. n " ,: !,-!' '~',l :"'ii 'J:-J:o/;~~-iT~~";"~;,~~1\i" ,

..",-~ """t;> , " -:', -.'.';..',"":,~',:, ,,,:.t i'1.T-tl;'~,,j~>:"'-;1.'~.y. «:: '

< ", Chlorides ' 250 n n":,' n ~ '; '
,

~# ."",'! :;J.{.;.;j,B,::?,;'.:~:h!~1-~''';..r~~
,,-

( )
' '~ ' ;,''''' "''';'':~>''~'''''!3'i,..'!.'t-t,,:..!t'':j./r~I1'''r-.

>.J Iron Fe ,not to exceed .3 II ,II, I!;, ~,(,: '.":,~7":,~~1t~~~~~-::~!i!i';'~"\i:r;~ ,-~0.- T L a1 1 .d t th 1000 n n n' ',' " '., ~.:...1., '..." f.",~J:1lo"",,'r,~ '
,<t~ 0... so ~ B no more an ,', ,; "-',, ,~,'.;';~""".':2\","~,,:'r'.J.~~,~~~t~~~~;~/,:'~ 1
:,":,;J i: , '.',..~ ":~'~,~;;"$~ f",::"~~1;v;~~j'"~,,~,,~~~~~,,~! "

"., r..'J;, ' . ,', j':~'~:"/"~"""),''fI.'!.'t-'j:J~-I.~.:~tA;,ii'''':''''; [

or '$ For like constituent s in the artesianwell Viaterwe,find:r':';~.!~~;,~~.;~~:~~:~';i;1i:;':H,f r,'
>;,:,/t " ; ",: ,1,:,,-1~~~i~~~~t~[~~~;~!';~~*2~:~' ':,

J
,

'

,

:;":':"
,

'! 3115 partsper millionof su1phates "',, -,,,~, .
,

';""":;

,

~-~':-;!J'
,
-l

~
'!~7~t:rJsr;':-'" ~.,f~:~~;~ ~

'''''' ' -, '." ",.,~, ~, '" '''''' '-,",,1;:\
,~;-, ;~j' 89 " n "of magnesiu."D ' ' ,,:, :'~ ..,:".),,;' ;,'~J; ".",'l-'k.< :ii'flt..~H':~'f. ~,~
T)!~"~"+ ,. ' ' .: " ':,,!,X~">;.,~~/?fi1'1~::;;'f-"1{ ~f.;';:f;;}:Jj. I.>,'l'~' 2880, n n "of chlor1.des ' " '",. .. :'., ~ .h", ~" ,,,r.i: ..., . ,."",""..,-,~ I
,',; ,<;,:,J.\ " " ",,~~' :"'n:,':';;-.1!,':,.f,!>~.fil" " '.. X I

~,~,~1~{'f. 9111 " ' n ,n for total solids:, : ,'" :';"t'~~:;ii-~~I/f.J.~ktV<' ~ :
'~:~~f~.\~?, . , . ,~ ' ': :~;~,~:,:~:?~~':}f:§,J\tJ}. ':.!

\~t;;~~~;i Althoughthe Drinkine; Water Standards apply to a' ~~t'e~~f~~~~~~rf~.;.. ,.'!: I

,;'i,S~?:i;.1.~ tast e and we l:noVi that wat ers having more minerals than tho~7o! ~'e~~:;~e..~£1i~~;~~J " I
,t;:'~

,
:()!""~: to b;rthe Sta.~clarclsare. used, nevert~el~ss the artesie.n ~el;1,\';at~-f,.J?~~

,
~hi~

,

,~[t.ri

I
:.P~'~':" >~', 6'~ch large e."Jounts of m1.nerals that 1.t 1.S not onlJ~ U!lsat1.Efact~ry~Or~.{'~~":'~~~~ ;

~~:'r',,: , d.:inkint; p;trpos:s but it is unsuitab~e for use in steam boi~e~s"of.. ~}'~;~{.~f.;;1il~ ,',
,;:)::L ",' Y:i~d. Tnere :6 ~o method of treatln~ this i>ater Vihere~y, l.t. _,:an,).e,,~~,~~~,ti~:~) '..
'.F. ;~':i;" slute-ble for ~~~king end other dOffi:st1.C purposes.. ~ 0.0 not i~t~e':'-I.~;\~~!~;,;.r J'~ .
":"L};,~::,{. t~t the IJ1:1bhc 1.n €;eneral ;;CTv.lddrmk water of t~~,S1qn.d

,

'~ ~V~~~:; s'°t!;~.1i,\"~1ru',:L~
t

'>"

~~';"'~""", m~ght use l.tfor their health. ",,;,.'>,:,.};{.~~p::,~~'~'~'tO(~,!;t;;::~"-:&ff;~t.\t.it.,.~:::,..
f[;~'~;~;~ "'::~ " ";'>::<;~:":'::'\!'~'i~:/~'~:~~:~;i11~~:!lf..t~;;., ~D, ,
,:i3>~:'r'" Since thi s sou:ce will not be sa.t!sfa.ctoryfor either dorne~t1~:'-l."{r;~~f~~J{:r!'L:
,:'~:;~t), "-,,pu.rposes Qr.for irngation. about ths only use t~~c~ be,,~:>.~eF~,~:i.,~~,v~Y;:tf~\~;(i t',

.'~'<,',- ,) ,- ,1 B for bathl.ng , .", ",",' ".' .: "",,~,,; ,t~.,...i'(. :!:''-.' t.. '-41~"" a",'
.' "',1 ""~.' ,.', :,.': < '''~':.;r"~T,;:.)j,~..:::;,;]~';\i'';'~'::'~ t"'~.

, "" "." ,.<' , ""e'--'" <r j

r,"""" /' ':"'?W?;:~l~:~rr(~~". rP~1''',~.:.''~:'''}''''''''''

~;:i:!.;;i!~~t,t~~~~~f!;~}t
,t: . ~ oj.,. "':',' 1'1,~'i""~-'~"~''-' ,:f,;'jr! ...'"~.:~.£~',., f~,~:.:,.i't'~~i::;;'" ::':;;' ,.:.,,y:;r. .:.;:,~~:;::,~,~;~', :'

. '.. ,,' ,,;; \' ','~"-~" ',J ,.,...,.,~, -"r.'..j,,r.';,,}'.. ;?;K,It.n'~h.;".t'C':\"""~;"' I
'

"'d-"'<""'~ ~~.-! ~"". ':' ~",~"O, bU'. ,.r:~nEl. !t ..$',.i..'", ";;'1':\'~'~i ...".,-~ ",: .:-:,~,ct,;,;,~.:"",.':; ,.1' ~ " ;-".''~' ~.;:':':...J':', '.~'..:~~.~." ,o{,;~r.J~'~~I; "~ ~~s~' ',J

: !;~;;;,,:B!:;.v..r:~~f~::~f't~;~''!.\'~Y~~~;f:,\:~~:f:~')~lir;';j.':2::X~~~ :(J~J{,.":':.-\j~:: ~!:~>,~;~~~~i"'t:;t§i;T~~'~~~~~'\~~~;%1JJi:?~i:'-!;Z;~.~:;:;!'
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Dear .tar Pinkley;

Incloped is oopy of a -nlre to i;r Burney,
in 8l18Trer to :me Trhich I received frotU 11i111late. laet night.

'- >-

1 c!Juld nat anET/ar too questions as to elevc::.llop':.
ete Oecau.E'e B:J~ of the bOYs bQrror-ed ~] ~p 'of the liar ton -.
lires, !Itcae by Attwell !: Gordon. Atleast I think that is nr.ere It
~an t; I would like ver] much to let anoth3r U 10ur orfiue
caD spare one.

- Burney's 8u£gcrtlon of a new roell is lipoor bet;
in are ba~e beea Fc:>re8 of ~ells ~rl1led oat ther,: nnc then~ neV3r
\Hi s one t hn.t co aId bs used f or an"1 th i ng e:x:cep t th Ie ar t est all 1-
11ell. r.
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.chis "ell only artesian water eEer found in thiE valle.Y, mtll1]
~

.~emperat~re ~4 degrees, flor.estimated lOOO~ o~tall tlre s'".',' ,

~ .uiD~te. .Kstinated pree6~re Z2 lbs per square inch. 'Site ocr

kd~inistration building about 10 feet lower than outlet of 1f)/O
..J

"highly desirable for all uEes except drinking.

perfect but I kno~ of no other probable
9;~0 p k ~ch 27, 1936
70 A I' Bu.rney, Acting Chief .c.ngilleer
409 Underwood Bldg, Nut'l £ar~ bervice

San. Fro.nci'Eco, Gt!li!

artesiaa,well. ~levation ~£X~xiidxn~X~)i. about 4000 feet.
~,.{)I 5- ~ ,., ~:

1111 this information on JDap m9.de by ~::~ Gordon, January, 19~5. Mj~: I

c~ see no reason why abundance o~,ot r.ale~ TIi th ~nal . i

value Tiith gravi ty flow should not be possi ble, pI;'acticable and ,I. I

I
!
I--

so,uree of any neErly as good. ~

This Tic ler no t
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t. , "'~'~ . ,..-; ] (' t' J1,o..:-..,.,,:!, r.L, . ,.;)

.j:~.~.. "!---,;'i;;.:!r rI" E'~.-:.':, .r:;.4.
~:7()? .Te') H::n:.:\r;:t r()'~d.

1,1 PLl0:J, TC::',3

D.:;.I j~r. f;,,;L"'.:

i-:(~ ~E~~ (;::>1'17 t.hnt 11, t-(IO~;: F0 IGnr. t~) J.OC::l{;) tho l:.:1tSl- ::)~:'..J)'2iJJ of
the n.t.::r ~ t C';:vG-:-':,. J,<"~o ~:~d.ch JTOU "'(.:2',:) ird.::n\",:r,~v;d in obt<'.i:d.DE..
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TularosaB asin
The Garton well (l8S.8E.5.144) is in the Tularosa

Basin on the White Sands National' Monument
grounds. about a mile east of the Sands themselves. It
was drilled as an oil test before 1929: but the exact date
is not known. This well flows naturally at the surface.

In a letter dated June 5. 1965. Donald A Dayton.
Superintendent of the White Sands Monument. said.

The h.c>1chad a IS inch. a 10 inch. and an B inch casing at the
surface in 1937.In July 1937.Ihe casings were broken when an
anem.pl was made 10 puIJ the casings. The casing was evidently
offset al !he ~reak. Cratering occurred and the project of relining
Ihe wcil ~.2Sabandoned. A copy of the log is anJched.

The 1";>, is said 10 have been 1100gaJlons per minute initially.
An estimate in 1937 placed the rate of flow at ten to twenty gallons
per minote. We suspecllhe presenl rale is aboul half of thai figure.
II is Slifficient to maintain two acres of open lake and several acres
of marsh.

In 1937 the temP'=rature of Ihe waler was reported as 96'F. A
measurement at the well head earlier this year gave a reading of
92°F.

The driller's log by George E. Moffett follows:

0-783 Valley fLIls.clays and gypsum
783-797 Red sandstone

797-802
802-82 t
821-846
846.858
858-889
R89-892
902-907

907-909
909.91 3
913-926
926.930
930-937
937-945
945.952
952-953
953-989

'-.

Clay and j::ypsum
Limes/(ll1c
Red lim;:s
liard lime (red)
son green shale. gas pockets
Oren ca\ity. artesian water
Brown shale. flowing oil, gas, the

best free oil showing
Light thin limes
Brown and j::r~enish clays
Limestone. rcd, gas
Limestone, hard, red
Limestone
Shale and thin lime, red
Hard lime
Soft b;own shale, flowing oil
Tough gray lime

The measurements in table 29 for December 12, 1965,
were made in the pond near the well. Thf' average
temperature of the water near the well was 89°F, the
maximum at a depth of about 15 ft was 92.7°F, and the
shallow pond. remote from the well, had an average
temperature of 52°F. Air temperature was 64°F.

Table 29' - Field data for Pecos River basin

DateLocation
Discharge

~
Temperature

(OF)

Montezuma Hot

Springs
(l7!1.13E.36.440) 1-3-66 5.8

-E!!.

Specific
conductance

(micromhosJ

Garton Well

(l8S.8E.5_144) 12-17-65

Density
grn/ml

NH3
~

Si02
EE!!'.

H2S
£e!':.

.974 1 0.3 78

.995 0 3.4 20
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131.3 8.8 790

92.7 7.1 5000
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