LU 2

' Eppq}( OC df,i\/d@ﬁm”\en‘r

\ OQ (bungd —t '
O A

| Q\V\f) N
Rkﬁ’i @Qm\/@r, C.S .



EFFECT OF DEVELOPMENT
oF
GROUND WATER WEST OF RED MOUNTAIN, NEW MEXICO

. By
Clyde S. Conover

Ue S, DEPARTMENT OF INTERIOR
GEOIOGICAL SURVEY

In Cooperation With
STATE ENGINEER OF NEW MEXICO

November 1952



CONTENTS

Manuscript
bage
Introduction..................f.................................... 5
Goneral discusS8ioNececcccsscccessscscscosscscccvesscssrsccscocoscsccsse 7
Ground=water conditionSBecccscscesscsvcsscrsccccccscoscscscccsssoscoce 9

Ground=water development and well characteristicBescceccccoccccecees 1lé

Theory of pump‘lng OffeCtScccceccsssccscsscccsscsccasssccsssssssscns 17
Determination of aquifer characteristicSeiesccccccecscccsccccccccsan 20

Fumre effects Of p\mping...0l.C...0...l'.'.."......'.'........... 29

SUMIA T Ve seecceoos0s0ce0eoe00etsreeserrssessetsesstssstsssnesseessosrsseld 39
ell=numbering SySteMecececssoscescecsecccssscscscessscecssssssccse 38

Referencas.............................»..............-...........q. 41



ILLUSTRATIONS

Manusceript
bage

Figure ls Map of Iuna County, N. Mex., showing boundary of Mimbres
ground-water basin as declared by New lMexico State
Engineer and areas of basin open and closed to further
ground~water development, October 1952.ccccccscccceccoe 5

2, Ground-water ccnditions west of Red lMountain, Luna County,

N. Mex. 0000600 000000000000000000¢e000000 00000000000 CRMILLY 10

3¢ Change of water level in three wells near Red Mountain,
L\lna County, N. MBX. 0000000000000 00600000000000000000dO ll

44 Irrigation wells near Red Mountain, Luna County, N. Mex.,
January 195200...00000000l..o.oolo..-ooooo.oo.a.0.0.0.. ll

Se Change in ground=-water level from Jamuary 1951 to January
1952 in Mimbres Valley, Luna County, N¢ MeXe ecececcces 12

6. Change in ground~water levél fram January 1940 to January
1950 in Mimbres Valley, Luna County, Ne MoXe ecocceccas 13

7e¢ Recovery of water level in well 24,11.11,211, west of Red
I‘/Iountain’ Luna County, N. Mexe e0s0seeveescscscsoscsocey 22

8¢ ILowering of water level in well 24,11.,12,324, west of Red
. Mountain, Iuna County, Ne M8Xe eccococccosccssccsccssns OF

9¢ Recovery of water level in well 24.,11,12,324, west of Red
. Nbuntain’mna County, No Mx. 000 csc000000000000000000 22

10, Imiering of water level .in 10 yeers from an areally ex~
tensive aquifer with contimuous pumping from a limited
erea at a rate of 5,200 acre~feet & yeaTeececocsescocsens 30

11, Expected lowering of water level in first 10 years in area
west of Red Mountain, Luna County, Ne MeXe ecccecsccccep SO



TABLES

Memuscript
bage

Teble 14 Drillerst logs of wells west of Red Mountain, Iuna County,

N. Mex. 00 000900000 PP 0000000000000006060000000000000n0000D 42

2, Wells drilled for irrigation west of Red Mountein, Iuna
County, N. mx., Allgust 195200000.oo-oo-..oooo..oooocoo..‘ 45

3+ Water-level measurements made during pumping test, Nevember-~
December 1951, on wells 24,11.11,211 and 24,11,12,324,
west of Red Mountain, Luna County, Ne MeXe eeccccceccecsn 46



EFFECT OF DEVELOFMEN T OF GROUND WATER WFST OF RED MOUNTAIN, "

IUNA COUNTY, NEW MEXICO
. By o
Clyde S. Gonover

—Uo Se Geological Survey

INTRODUGTION

‘The Mimbres grcund-water Baéin,"as .declared by the New Mexiceo State
Engineer, was ClOSed to the filing of applications for the appropriat:.on.
of ground water by order of the State Engineer dated April 20, 1945,
‘Subsequent studies of the ground-water conditions led to the- conclusion
'that additional lmited development of the ground water in outlylng areas
of the basm Would cause only minor effects upon prior appropriators.
i\_ccordingly,v on April 26, ‘]_.950\, the Statc Engineer reopened parts of the
'basin to fur’ther apprOpriation, Included in this openmg order was the
'porticn of the basin, west of Red Mountain, in Te 23 S., Rs 12 W., To |
2a Ses R. 11 We, and most of T 23 8. R 11 We - This area, which is
about 10 miles west of Demmg, N. Mexo is referred to as the area west

of Red Mountain‘and is the area discussed herein,. (See fige l.;)



vFellewing\the‘oﬁening c#der'e,large'nnmber of applications fé |
'apprOPriat‘e giouné water in.the area west of Re&Mouﬁtain.we're ‘rec‘ei'ved'v
by the. State Englneer and a‘ number of permits were granted. Also, as
about 20 percent of the area 1s in the publlc domaln, the Bureau of Iand
Menagement received a large number of requests for reclass1f1cation(of
land to irrigation hqmesteade; Becauee of‘thevlarge number of.applications.
| p‘received bﬁﬂthe~State Engineer:andibeeaﬁse,farmefé:iﬁ fhe eemainder 6f_
» the basin protested that the grantlng of addltional permlts would, be
-detrlmental to thelr exlstlng rights, the State Englneer w1thheld action .
| upon the remalnlng appllcations untll a better detenninatlon could be )
‘lfmade of the effect the new penmltted development ‘would hayevupon prlor
existlng rights in the main part of the basin.
As a part of theglnvestigations,of the grcqn@-wateeicgmﬁitiens inbAf
| Ne_-w Mexico beiiig mede bj}' the T.. s._'jGeb‘iegicala su‘rve_g; in eoepereéiéh with
‘the Stete Bgineer of: New Mei:c.'ieo,v:a‘continuing investigation of the avea
| " was begun by'members of the Geologlcal Survey in Mhrch 1951a |
» Publlshed reports on the geology and ground—water conditions in the .
Mimbres Valley contaln little detailed information on the area in questlon.
‘Darton (1916 and 1917) deScrlbed the geology anﬁ‘groundpwater conditions
in Tuna. chnty. These'reperts include maPStshowinggthe general deptb'fo
water in the'area west of Red Mbuntain, approxlmate contours on the water
| ~teble, and geology. These and other repo:ts‘areegiVEn in the list of

refereﬁcesf(ﬁ, 4l)e



GENERAL DISCUSSION

The area west of Red Mountain is in the Basin and Range province
and is characterized by bolson (valley-fill) deposits of small relief

between mountains,

Red Mountain, which lies between the area under consideration and
the main area of ground-water development, is a fairly symmetricﬂ conical
hill of rhyolite which projects several hundred feet above th‘e surround-
ing sediments, Surface indications of the umderground lateral extent
of the rhyolite of Red Mountain are lacking, The composition of Red

Mountein is dissimilar to that of Bleck Mountain, which is about 7 miles
to the north and camposed of basalt cepping volcanic ash and sande Red

Mountain is also dissimilar to the Snake Hills, which are about 3 miles

to the south and camposed of limestone,s Because of the difference in

camposition of these mounteins, it appears that Red Mountein may not

extend an appreciable distance laterally underground at a shallow depth.



The bolson deposits which underlie the area west of Red Mountain,
as well as the other parts of the basir between the mounteins, are a
thick heterogeneous mixture of clay, sand, and gravel derived from the
hills and mountains., Environment changed greatly during the deposition
of these sediments and resulted in large areal and vertical changes in
their character. In general, the bolson deposits consist of lemses or
stringers of sand and gravel of varying latersl exteut that thicken and
thin within short distances, Separating these lenses are lesyers or
lenses of clay which also are variable in thickness and latersl extents
The boundaries between these various lenses and leyers ere often not sharp
but of a gradational nature, Because of this condition individual beds
or leyers in one well can rarely, if ever, be positively identified in
another well unless the distance between the wells is very small, The
veriability of the conditions is illustrated somewhat by the attached
logs of irrigation wells drilled west of Red Mountain, (See table 1l.)

The thickness of the bolson deposits west of Red Mountain is not
known, as the present wells, which are from 200 to 300 feet in depth,
do not fu;ly penetrate the deposits., However, on the basis of wells
in other areas to the east, it appears likely that the deposits west

of Red Mountain are considerably in excess of 200 feet thick except

possibly near the flanks of Red Mountain.



GROUND-—I‘IATER CONDI’E[ONS
- The important basic facts about the oecurrencé of ground water in the
Iviimbrés Valley Varea have been sumgrized in pl’r*evio‘us reports ‘on, the area ag
listed in the referencesv.‘ The conclusions reached are thét the gx.'eate:'r part
of the ground water in the bolson deposits in the Mimbres River basin cémes
from the Mimbres River and froam Sem Vicente Arroyo end their tributaries,

 These streams sink into the ground after leaving the mountains and only in

times of flqod fersist for "an appreciable distance béyond the bedrock of
their mountain courses, Minor amounts are 'contributéd by runoff from the
mountains imgdiatél_y adjacent to the i?asin, such aé‘ the f‘loridas, ‘and by
rainfall upon tAhe floor of the valley northward froin Spalding, but praétically
none is contributed by,rainfallﬁ on the valley floor sduth' of Spaiding. .
The general direction of movement of the ground water in the basin is
given on maps by Darton (iQié, pl. 8; 1917, mep =~ vunderground water) -and
by White (1932, p; 184).> These maps show'that the grcﬁnd water und;r -t:hew
- main part’olf the basinweast of Red Mountain moves> southeastward, The maps
by Darton .sho‘w that the ground water west of lr?ed“antain moves ge;xerally'
southward from the Mimbres .Ri've;* to Palomas Arroyo; about 8 miles south
of Red Mountain, whence it is diverted southeastward by the Burdick Hills
which lie south of Palomas Arroyoe It would thus appear that there is a
slight groﬁnd—»wa’cerv divide'no'x.‘thward"from Red Mpunt.aln ccincident‘ with a -

él'ight topographic ridge projecting in that direction from Red Mountain.



Gontmlrs on the water table in the. immedlate vic:l.nlty of the new
development for irrigatz.on :I.n the northeast .part of T. 24 S., R 11 We,
west of Red Mountain, are .gnren on figure 2, The ¢ontou1§fs are:bas»ed
upon él-’citudes of the vater.levels in the wells as determinéd by ‘meas;u:?'e~ |
ménts of the depth to water made in Januery 1952 .an:d. altitudes.-of the land
.Sux"fac.e' obt&;ned by aneroid.. These. contours'indiéate ‘that the general
direction of moveme‘nt of the ground water in the immediate area of new,
vdevel'opment was in .Tax_ma:ry 195'2 generallyv southwéstwé;'d. The northeastward
deflection in the contours -in figuz"e' 2 is .caused by the jlowei'ing of watez; »‘
level resulting from the pumplng in the area in 1951s |

The depth to water in the area west of Red Mountaln as shown by
-‘Dai.‘ton (1916, pl. 1) increases from south to north and from east to west,
In ‘the mmediate v1cin1ty of the present development, the nonpump:.ng level
ranges from ﬁearly 120 feet belo’w ‘la:qd s_urface in the western part of secs
| z;' Te 24'3., Re 1L V., %o aboat 85 feet in the southern part ‘of sécs 24,
Te 24 S., R, 11 W., (See fig. 2. ). | In the older’ developed irrigéted area,
frcm about 3 to 7 mlles east of Red Mounta:.n, the nonpumping depths to
water range from abcnt 70 to 90 feet below land surface.‘ The depth to
water in the remainde_r of the declared ground-#?.rater bas:.n ;west. of Red
Mountai_n is not definitely .khovm Qeéause of the sca:_ccity of'wells. However, ‘
the depth to water in October 1939 was 146 feet in a well in NE;,, sec, 6,

T. 24 S., R. ll Wes and about 270 feet in a Well in sece 32; Te 23 Sey Re 12 Ve
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'The trend of _the‘. water l‘eve]’.s in the area west of Red Mountaih ‘is shown
by the records of 'Water level in well 24,11,1.333, (See fig.“ 3. ) ‘(Fbr
descrlptlon m well~number1ng system see Pe 38.) ThlS well was equlpbed
with a turbine pump but very little irrlgatlon was done durlng the period |
of record of water levels, On the basis of measurements of wat‘er. levels
in this well each ianuary since 1944, the ﬁaier levels have shownl 8 rather'
consistent 1oweringﬁof a few tenths of a foot a year i)rior to 1951s TFraom
1951 to 1952 the watér level iin ,thié’,,v;rell declined 3 feet as a'z{'.esultwof
. ’the development for 1rr1gatlon in the immediate v:Lcinity in 1951; : o

In 1913 (Darton, 1916, pl. l), the water level in the area west of

‘Red Mou.ntaln was reportedly 90 to 94 fee'b below the land surface in secse
2, 11, and 12 T. 24.8.’, R. 11 We As-the depth to water in J'a.nuary 1952,
'figure 2, in thls area fnas 102 to 17 i‘eet a lowering of water level of
12 to 23 feet _seem;ngly has taken place. 1n-59'years. Making allowance
for the large Iowering in. thisrka.fea in 1951 of some 3 feet, it eppeazje .
ﬁhat the.water 'leyele prior to pumping 'in‘t-h'e area declieed on fhe aveeage
a few tenths of efoet a year,,;‘ ess'entyi'ally the same as ollaser-ve@lfroia 1944
t.e 1951 (fig. 5); The gradual lefnering‘ prior to 1951 fgas ‘p'i'o‘eably the
result meinly o;t‘ puiﬁping from thex area ’of older develorment to the east;.
' 'Y(See Tig. a) | | | |
| The trend of the water 1evels 1n unused well 24- 10.29 222 1 mile south
o‘f Red Mountain, 1s also shown in figure B.I 'Ihis well is also distant from
pumped wells east of -Red Mountaln but closer than well 24.11.1;533; This
graph shows the gradual decla.ne of water levels as exhlbited in well
" 24.‘ll.l°35:‘3; however, the decline is eomewhat_ greater because well 24.19.29.2{22‘, . :

;i.s closer %0 pump‘ed'wei'ls, than well 24.1:!,4.33“5. (See fig.‘fée)ﬂ | L



| The areal change iﬁ wafér ‘leve‘ls during the first'year of pumping,
1951,l,in thé area i(vest of R’ed 'Moﬁ-nta.in.'is;‘ given in figure é‘. | _ihe changé._s
are bésed upon tape meaSuréﬁents of water level made in the We‘lls,,,
geﬁeral}y in March or May 1951, and- Tanuary 1952, (Sée ‘ba;n,le'2.) .'As
| shown, the water levels .dec}ined thréughout i;he are; with a maxin’mn'
d_ecli;.w.e of more than 4 feet under sec. .12,, coincident with the .approximéte
center of ptnnpag;e. As the water levels in 1951 and 1952 were measured
~ when pmﬁping was practically at é. minimum, fhe changes iﬁ water level
i'epz;ésent the net changetin groundﬂv;tér 8% oragé in tha!‘b period; -

Changes in water 1evé1 west_'of'ReC:l Mouﬁtain and"in the older irrigated

areas to the east in 1951 are shown by .the map, figﬁre 5. It is noted that
the mmiﬁmm décline observed thrqughou‘t the area during th.e.period from
Tanuary 1951 to J‘anu'ary 1952 was sligh;bly greater than 4 feet and occurred
in i;he newly -developed area west of Red Mountain, This is to be expecﬂ;ed,
as water levels decline at é greéter .rate in éhe early per’iods‘ of pumping
than in the latter periods as discussed in a succeeding parf of this report.
The map.shows se\fera;l ceﬁters o% lowering whvic_vh’ coincide i;:l‘ gensral with
the areas of greatest‘chzoncent:éatialn of pﬁmpage, iﬁclﬁdiﬁg the gewly i .

developed area west of Red Mounttain{
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The'long'-_-tem lower'ing of wateir levels that ha; occurred in the
olderidevel.c;ped areas in the period from Jtanuérj 1940 to Jamuary 1950 o
is shown in f‘igure_e. 'I‘hé ﬁ;éxim;n;z'observed lowering was slig,htiy in_ '

" excess of 18 feet and occurred about 8 miles :s‘outh_of,D;ﬁiﬁga' ’Dnié'is .
the area ;vhere much of fhe additional development' of g:.‘oundes;vater irriga-
tion has taken place since about 1947, By ext‘ropolating the contours of
lowering" on figdre 6 to includé the newly developed area wegt of Red
Mountain and projecting to 1946 the ﬁater-,level graph giyen for well
24«11.1.353 on figu;'e -3y 1t appears that the ﬁater ievei in the area

‘west of Red Mountain must have declined approximately 2 to' 3 fee’t in
the period from 1940 to 1950, prior to irrigation in that ‘areas Much |

of this apparent lowering, west of Red Mountain, was probably fhe result

of pumping in the older irrigated areas east of Red Mountain,

- 13



 GROUND-WATER DEVELOPMENT AND WELL CHARACTERISTIOS

Prior to 1951, Vonly ‘;wo J:.rriéation.welml.s were in existence in the
pa,Artv of the declared basin ﬁwesﬁ §f Red Mountain and. very 1i<tt1é irriga-
tion was practiced. In 1951, fourteen wells were used to irrigate aia-’
prox‘ima'tely‘l,loo ac‘réso By January 1952 there were 17: irrigation wells,
of which 16 were equipped ﬁith pumps. (See table 2 and fig. 2,) Data’ |
obtained from the State Engineerts offi;ek show that 19 permits Irxave been
gi'anted as of Séptember'1952, co;ering 2,593 acres, On th'e basis of
electric~-power records and measured rates of discharge and power eon= -
' sumption for most of the pﬁmps, and reported and estimated reJ.ated in-
formation, it appears that about 1,900 acre—feef of water was pumped for
‘ir.{'iéatiom in 1951, less than 2 acre=feet éer acre irrigated.

In general; the pfésant irrigéfion wells are i6 inches in diameter
and dfilled to a depth of gbou;t 200 feety The casing is usually perforéted

from the water level to the bottom of the well unless the well. penetirates

clay for' a distance at the bottom in which case the perforations may end

at the top of the clayg ‘ - .

14



" The pumping rate for 15 wells, for which information was- oﬁtained,

ranged from about 75 to 485 gallons a minute and the épecific capacity
of 7 of the wells ranged from less than 6 to about 45 gallons a minute per
foot of drawdowne. The performance of these wells is comparable to that

of lwells in thg older developed areas, The pumping rate of 18 Welis given
by COnove.r and Akih (1942, pp. 26, 27) in the older devéloped areas to‘
the east ranged fromml45 to 575 g.p.m': while the specifie capgczitieé of

21 wells ranged from 5 to 44 gallonsAa minute per foot of drgtvdoum, As
the pumping rate from a well depends &as much uﬁon the size‘ of tﬁé pumz; and
power'unit as upon the ‘characrteristics of the well, the discﬁarée per unit
of lowering-~that is, thg specific capacity of.the well==is a more con~=

- servative and Arepresentative element for comparing performances 6f wollsey

However, as the water level in a well progressively lowers the longer it
is pmnp’ed;the s_pecific'capacity_ is not constént bﬁt aiso_progressively

diminishes with timel. 'Enusé for proper ccmparisc;n of the performance of
wells the length of pumping time should be equels The va}.ues‘ of specific
capacitsr given sbove were detenﬁined for various times of mPing and are
not. strictly cc;mparable,' but as the greater part of the lowering of water
ievel in a well occurs within a ;felatively short time, these values indicate
that on the whole the charac;teristics of’the wells in the new ar’e'c'f wést

of Red Mountain are about the‘same as for the irriga‘éion wells in the older

developed arease

15



Because of the variable nature of the bolson deposits it is expected
that there will be considerable variation in the performance of individual
wells, One well failed to obtain an adequate quantity of water for

irrigation within a depth of 277 feet., As deep drilling of wells in the
older developed area to the east has generally resulted in increasing
the yield of wells, it appears that such may be the case also in the

deposits west of Red Mountain,

16



THEORY OF PUMPING EFFECTS

Prior to development of ground water for irrigation in the Mimbres
basin, the discharge from the ground-water body during a climatic cycle
was equal to the recharge, that is, no more ground water left the basin
than entered. Thus, over a long period of time equal to a climatic cycle,
the aversge water levels in the formation remained constant. Discharge
by wells in the Mimbres basin is a new discharge imposed upon the essentially
stable ground-water system. This new discharge, if water levels are not to
decline, must be balanced by an increase in recharge to the formation or
decrease in discharge from the formation or a combination of the two,
As the water levels in the areas of recharge are some distance below ground
level, Xowering of the water levels as a result of pumping in the area west
of Red Mountain cannot induce additional recharge to the formation. Also,
as the natural discharge from the foruwation is many miles to the satheast,
the pumping will not cause a significant, if any, decrease in natural
discharge for years to come, It is thus evident that the pumpage must be

from ground-water storage with & consequent long~term lowering of water

levels,

The lowering of water levels in the area will depend upon the rate at
which water is pumped, the length of time pumping is practiced, the areal
extent of the acuifer, and the hydraulie characteristics of the aquifer--
that is, tre coefficient of transmissibility which denotes the ease with

which water moves through the formation, and the coefficient of storege

which denotes the amount of water represented by a change in water level

in the formation.

17



A formula relating the drawdown to the dlscharge from a well in an

ideal aqu:.fer of large areal extent was - developed by Theis (1935, pp. 519- .

- 524)s The formula, which is an integral equatlon, is evaluated by an

"ini‘iz'ute series Whlch, however, reduces essentially tp the'followj.ng when

the ratio of rPS/tT is small: X . /o

-where s =

s = 2648 (log t + log ‘%"‘" 0 522)
T : , r°g

drawdown, in feet

rate of discharge of the well, in gall‘ons a minute

time the ‘well has been d:.scharging, in days

distance frcm the discharging well to the point where
drawdown is to be determined, in feet

coefficiént*of trax!xsn‘lissj.bi'lity, in‘ gallons a da& per foof

coefficient of‘ storage, ratio of wat_erireleas'ed fromv storage

‘to the lowering of water level,



This eQuatj.on shows that idéa]lj ‘.the water —lével in ‘the ﬁicinitj— of
a well pumping at a constant rate lowers as the logarithm of the time
since pumping begen--that is, the lowering in 10 years will be one~half
‘that which will occur in iOO years. Also, the lowering is directly -
'propor\tional to .tﬁe réte of pumping-—y—that is, dorubling_ the pumping rate
rre‘sul’gs in doubling the lowering at a particular time and distance.

Evaluation of the future effects of pumping requires determiﬁation
of ‘the values of the coeffic.iénts of transmissibility and storage. These
ecan usually be determined from properly in‘l?erpr_eted results of punmping.

testse
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.DETERMINATION OF AQUIFER CHARAC'I‘ERI‘STIGS '

In ean effqrt téldetérmine the hydraulic éharacféristics. of -the aquifer
west éf Red Mountain, pumping tests wére made on two wellé in November and
Decemb‘er 1951, WeJJ.‘ 24.11.11.2li was pamped for 48 hours and water iévels
wore messured in the pumped well and in well 24,11.24344, which is 724
feet north, aﬁd' in well 24.11.12.111, which is oqe-half fnile easf. Measure-
ments in well 24.11.2¢344 were discontinued before the end of the test,
as the windmill began pumping.  Discherge from well 24.11.11.211 was

essentially constant as determined by measurements made with a pygmy

current metere Well 24.11.12¢324 was pumped for 48 hours and water levels
were measured in the pumped well and well 24.11.12.,412, which is 15453 feet
northeast, and in well 24,11,134311, which is nearly a mile Southweste
Discharge from well 24,11.12,324 wa§ essentially constant as determined

by means 6f E_m‘ orificé gages Wat‘er-level measurements made during these

tests are given in table 3.



As shoun by the equation on pége 18, tihe coefficient of transmissi-
bility can be determined by plotting the values of drawdovm in a vell versus
the logaritkm of time. The points should fall on a straight line and the
coefficient of tronsmissibility may be determined from its slope. If Sp and

8y are values ol the drewdown separated by one log cycle on the time axis:

T-—-—u‘-—-
S, ~ 8

«Q

264 ©

The recovery of water level in a well followirg termination of pumping
can be thougkt of as being the result of a continuation of pumpirg plus the
introduction of an equal rate of recharge into the well--that is, a zero
discharge from the well, Thus the curve of recovery of water levels is the
same as the drewdown if the recovery is taken as the difference between the
water level and that which would have occurred had the well continued to
be puwipeds Therefore the coefficient of transmissibility can be determined
fror the recovery of water level in a well by means of the same forrmlae
However, as thic foxmule is an approximation, a somevhat more relisble
determination is made by plottirg the residual drawdown versus the ratic
of tke logarithm of tke time since pumping started to the ti:ze sinee purp=-
ing stopped (Theis, 1935, ppe 519-524)s The coefficient of transmissibility

is determined from the slope of tre line by the same formula as given above,
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Semilogarithmiec graphs of the recovery of water level in tre pumnped
well 24,11,11,211 and tre lowering and recovery of water levels in the
punped well 24,11,1%,324 are given in figures 7, 8, and 9, The gréph
of recovery of water level ir well 24,11,11,211 follows a fairly straight
line for the first part of the recovery but departs markedly from a straight
line in tle finel steges. The coefficient of transmissibility therefore is
not definitely determirebles However, the velue obtaired from the straight-
line portion of the curve is 5,000 gallons per day per foot. Ileasurcnents
of the lowering of water level in well 24.11.11.2l1 were errstie, because
of water clinging to the casing and leaking into the well at high levels,
which obviated a good determination of the coefficient of trensmissibilitye
Towever, measuremente of the lowering of weter level during the first S
minutes of pumping were consistent in that on a semilegarithmic plot they
formed a straight line, The ccefficient of transmissibility for this shoxrt
reriod was 34,800 gallens per day per foot. On the basis of these values
#nd the fact that the 48-hour specific capacity of this well was 5.6 gollons
per minute per foot (table 2), it appears that the coefficient of trans-
missibility of the fommetion penetrated by well 24411.11,211 is low and on

the order of 5,000 gallens per day ver foot,
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The curves of lowering and recovery of water levels in wef!J. 241."11.12,324
g are fairly:consistént and give values of 32,900 gallons per day per fogt for .
‘the lowering and 31,800 galloné per day per foot for the recoﬁery.' This-l
weil' had. a 48~hour sPecific éap'acifcyof 1'7,5 gallo;is pér;minute per fdo't.

‘ The 48-hour period c;f purﬁping during é'ach of theée two tests was too "
short toAﬁtiiizé'the‘meaguréments of Qgte;’levels‘ih the nearby observatiop'
’_‘weus to ,dét‘ernmii'neh true valu'esiof the _coef'ficient‘ of transmissibility, In
; such a case; és the fu;l effect of pumping did nét reach fhe observation"
‘wells, the values determined were fictitiously mgh, |

As'the specific capacity of well '24,11.11.,211 is the poqiest of 7 -
wells for which information'ié aveilable, while that for well 24.11.12q§24u
is about aferagé, it is coﬁéluded’thaf, on fhe basis of‘préSently availabie
;infonmation, the mbsg pfobableio#ér~all value of the'coefficient‘of tréﬁé_
missibility for the afea wést of Egd Nbﬁntain'is'qn the order of.30,0qQ
galloné per day per foote |

, T£e value of the coeffiéient of Qransmiséibiliﬁy for the area west
v,‘ §f.Red Mountain_appears,fo'bésomewhatf16wer tﬁan that in:the older dévéloped'
| area, primarily south-of Deming, where values from 14 wells raz;ged from
117,000 gallons per day per foot t0 152,000 gellons per day per foot with a
probable average of about 55,000.' Hpinever, the 'jv'ailtées campare favorably
- with those determined from four wells in the Miessé area east of Little
Florida Mbuntain, wher? they'rangeq from 16,000 gallons per‘day'pé¥ foot.to

36,000 gallons per_é;y per:foot with a probable aﬁéﬁaéé ofyiess than 25,000

. (Conéver and Akin, 1942, p. 26)e
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Determination of the value of the coeffiéient of storage is normally
determlned from the rate of lowerlng of water levels in observation wells
nearby a pumped well after the full effects of pumping have reached the”‘
observation wells." BecauSe of the distance of the observatlon wells from
fhe pumped welis in,fhe above tests the -times of pumﬁing were foo short
tb allow the full effécts of jﬁmping to occur in ﬁhe ﬁbservation:weils.
Also, because of the nature of the bolson dep081t dréinagé oceurs at a 

'slov rate frum the fine material and not instantaneously as assumed by the
formula. In addition, the lenses of relatively'permeable deposits act és
conduité for short periocds of puﬁping and thus exhibit someyartesian effects.
The semiconflned characteristlcs of the aqulfer and the ex1stance of shoestrlng-
type lenses of gravel in the deposits which give preferentlal dlrection to |

short-term pumping effects are 1llustrated by Conover and Akin (1942, P 28,
fig. 3), who show that pumping from one well in sec., 12, 7. 24 S., Ro 10 W,
Causedra marked lowering of water level in an ﬁhusea‘wéll équipped With.a
récor&ing gage about-a quarter of:almiie distaﬁt, wﬁilé pﬁméing ffun'two ’
other wells in the same section at ab&ut theAsame distance fran’thé ﬁnused
: well, but in &ifferént directions,\éid‘ﬁof noticeably affeétitﬁe watervlevel
-ih the unused wells: . | | |
Becaﬁse of'these“éamiconfined cénditions, the-qoéfficiéntrof storage
determined f?gm the lowering of water levels in the obéervgtipn ﬁélls dur—
ing the pumping.feéés was fiCtitiously loﬁ and bn thé order of magnitude of
10"4, which is geﬁerally'consideréd indiéatije of artesian‘conditions. Iong-
~ term drainage of the sédﬁments résulté in releasing greater quantities of

water than indicated by short-term pumping-tests.
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In order to determine the coefi‘iclent of storage on g ccmparatively
-long-—term bas1s, the volume of sed iments dewatered by pumping in 1951 in
‘the area west of Red Mountain was oomputed from the contours of lowermg
of water level shown on figure Lo Parts of the contours, 'particularly
those of zero and mimus 1 and 2 feet, were not deflnltely determined from

' the ava:.lable data but -were projected symetrlcally to the more closely
defined con‘bours of mnus 5 and 4 feets The projected con’c.ours are shown
in small scaleon figu.re O. The computed volume of sediments in which’-’che.
water levels lowered in 1951 west of Red Meuntaih was about 2];600 acrem
feeto -This is.based on the assmnption.l:hat a line of zeyro lowering exists,
The assumption‘ that ’a line ef Zero lower:i.né exists is 'pre‘pably hot

-justified,%, as part of the lowering oi'?. Wafer level ln 1951 i:l the area |
' Qest of Red Moun‘l:aiﬁ weé the res‘ult‘of ,‘a probable natural lo?:ering due

to the drought ef l-ecent “yeare and a lowering fiom the ('eff‘ecvte ef pumping
'in the area to the east. The 'prend ef the ‘water levels in ;'hhe‘a.rea wesf

of Red Mountain prior to most of the development in 1981 is shown by the
_water level in well 24.11.1.533,)_ figure 3. Prior to 1951 this well,v though
equippeé with a sme:ll turbine p'ump; was used only a minor emount and th‘e
trend of the weter level is believed to b‘e- primerily ay reflection of tﬂat
in the area as a wholes Frcm 1945 through 1950 the water level declined
an average of about 0,4 foot a yedrs Under these condiflons the line of
zero lowering either did not exist or,.if so, it was at a distance, probably

to the westy



If it is assuwed that th:e line of zero lowering, as projected in
figure 2, is the limit of the lowering of water level caused by pump—
ing in the area west of Red Mountain in 1951, then the coefficlent of
storage based on a pumpage of 1,900 acre~feet in 1951 is about 0.09,

As it 1s believed the zero line was projected generously, this value of
coefficient of storage is on the low side, A more conservative projec-

tion of the zero line, one which would include a smaller area, would

result in an appreciable increase in the derived value of the coefficient

of storage, as the volume enclosed between the contours of zero and 1

foot of lowering is more than 50 percent of the total volwie dewatered,
Also, if allowance is made for the nomal lowering of water level of about
0.4 foot a year, the volume of sediments dewatered in 1951 as a result of
pumpuge in the immediate area would be smaller than the 21,000 acre-fect.
It thus appears that the actual value of the coefficient of storage, as

determined from the data for 1951, is greater thar 0,00s
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As the'péttern of lowering of water level in an aquifer is the
reflection of the location of the welié, the pumpage from eaph, the
areal extent}of'the aquifer, and the hydraulic constants of the aquifer,
theée hydraulic constants can be determined if.tﬁe othef factors are known.
| Aé the locations of the wells in the area west of Red Mountain were known
and the puﬁpagé from each well known'approximately, vﬁfious combinations
of the coefficients of transmissibility and storage were gsed in the fofmula,
p.A/B , and the expected loweriﬁgs compuféa for three spots in the area \9
on the basis that the4équifer has a large areél extent.. In usiﬁg this -
formula, iﬁ was assumed thaf the wells we£e pumped at_a_cénstanp rate/fér
a year to equal the pumpage given in table 2.7 Theoretically, with a given
set of conditions of water—levei iowering, pumpage, and well.locatibns, only
one combination of values §f the qqefficient.of transmissibility aﬁd storage
will satisfy the de@line of water levels at two or mofe points, lA few can-
binations were tried and two were found that gave values of iowering nea;ly;
' equivalenf.to the actual lowering fﬁat ocgurred.‘ The:following tgble gives
‘these coefficients of transmissibility (T, gep.d. per foot)‘and.storage (8)e

Also given are the actual lowerings, as teken from figure 2, and the ccmputed

lowerings at three locations,

Location ~ Actual Computed

. lowering , lowering
(section corner) (£t.) {fts)

: T=30, 000

S= 0,10 S = 0,11

T- 24.3., Ro ll ?\?o, SecCsS., ll’ . .
12, 13, 14 3,5 3.6 3.3

T. 24 S., R. 11 W., Sees. 2,
3, 10, 11 2.3 2.5 - 2.3

Te 24 S., Rg's 10 & 11 W, - . ,
sec's, 7, 18, 12, 13 3.0 ' 3.2 ' 3.0
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Because of the assumptions invo}ved, particular;y that of a con-
Stant pumping rafe, fhe close agreement bﬁtween computed and actual
lowering ﬁay bebin'part a coincidence., However, it is believed that
the values of the coefficients obtained by thiS'meﬁhod are of the proper
order of magnitude and confirm tﬁe values given pfeviousl&;

As ﬁoted.in the table, a small change in the value of.the coefficiént
of storage makes an appreciéble change in the compﬁted lowering, with the
result that, for the conditions assumeﬁ, thé coefficient is fairly well
determined and gqual.td about 0.10. As.éompléte drainagé‘of the sediments
probably does not oceur in one yeér, the irge coefficient of storage
would necessérily be‘determined from défa;for longer periods of record

then presently aveilable.

As a fuffher check on the order of magnitude 6f the'eéefficient of -
storage in the bolsén deposits of the'Mimbres‘basin; fhe{volume of sedi=
ments dewatered in the period from 1940'to 1950 was computed from the map
of lowering of wafer level in that period, figurgbs, by sketehing in fhé
contours from zgio to minus 6 feet by inspection. Thg‘determinedﬁoiume
of dewatered sediments was appréxhnatély 1,500,000 acre-feetf As the pump~
age for this period was. on the orderﬁof 560!000 acre~feet (Watef levels
and artésian pressures in.observatién wells, 1939-50) the iﬁdieated '

coefficient of storage is 0.24,



Because of the limitations of the data, it is not ex .eeted that these
values of the coefficient of storage are correct, but they do show that
long-term druinage of the sediments yields appreciable water and that the

coefficient of storage is probably at least 0,10 and may be 0,20 or more--
definitely not on the order of 10™% as determined in the short-term puwp-
ing tests. For the purposes of computing long=-term future effects of
pumping, it appears that 0,15 may be a rebresentative average value of

the coefficient of storages

FUTURE FEFFECTS OF PUMPING

Determination of the amount of development eallowable in the area
west of Red Mountain depends in part upon the rate at which water levels
will lower in the futures, In turn, the rate and msgnitude of the lower~
ing of water levels resulting from pumping depends upon the transmissive
character of the aguifer, the volume of water contained in the aauifer,
other characteristics of the aquifer such as impermeable boundaries, and
the rate of pumping. These factors are all known to one degree or another
and have been discussed previouslye.

In determining the future lowering of water levels at a distance
from the bmmédi&te area of new development, the morc probable range in
values of the coefficient of transmissibility, 15,000 to 30,000 gep.de

per foot and the coefficient of storage of 0.10 to 0,20 were usede
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Other factors being equal, the shape of the cone of depression--that
is, whether narrow and deep or wide and shallow--depends upon what com=-
Yinations of the coefficients of transmissibility and st orage are used,

As an example, the high value of the coefficient & transmissibility when
used in cambination with the low value of the coefficient of starage
results in the greatest spread of the effects of lowering at a particular
time, that is, the lowering at a distance is comparatively large. Using
the low value of the coefficlient of transmissibility in caﬂbination with
the low wvalue of storage results in the greatest lowering in the immediate
area of the pumping.

In computing the future lowering of water levels, & pumpage rate of
5,200 acre~feet a year was used, because that is the probable order of
pumpage in the future provided that there is full development of the
2,600 acres having water permits., The pumpage rate of 5,200 acre-feet
is a 1ittle more than twice the pumpage in 1951, The resultant graphs
are shown in figure 10, For the purpose of determining the future lowering
at a distance, it was assumed that the pumpage of 5,200 acre-~feet a year was
fran a single source., This assumption introduces no significant errors
in the camputed lowering at appreciable distances from the center of
pumping; however, for short distances, possibly a mile or so, the graphs

in figure 10 indicate a greater lowering that would occur had actual well

spacings and pumpage been useds



The‘graghs invfigure 10 were cénétructe@ also with the assumption
 that the aéuifer Wanareally extensive-~that is, that boundaries' do not
exist within the limits of the effects of pumpiﬁg.- This is essentially
tfﬁe excepty in small part, for tﬁe’éxistencé of Red Mountain, which
'ﬁdll limit to some éxtent the eastwﬁrd spread of the effeéts of pumping
from.the area west of Red Mountain, ‘ihis means that the 1oﬁering of
water Jevels beyond ébout 3 miles to the east of the neﬁ devéldpment_
will be somewhat less than‘given by tﬁé gfaphsu Also, as Red'Mbuﬁtain'
is a partial bouﬁdapyjto the aguifer, the lowering of water levels in"
the part of the new area of ﬁevelbpment imme@iately west of Red Mountain
will be somewhat greater than given by the graph;-ﬂ o
Uﬁder the assumptions given, pumpage of 5,200 acre-feet a‘year in
the new area of permitted development west of Red Mountain will in 10
years result in lowering the water levels'in fhe néarest older area of
concentrated irrigation development, about 6 miles to the easty; on the
order of 1 foote {See fig. 10s) 'ihis is small when compared with the
10=year leering_ffem‘lgéo to‘1§50'o£ 8 to 10 feet (fig, é) thét occurfed

in this older developed area as a result of local pumpinge
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If‘pumping in‘thé éreélwést of Red Mbuntainvwili affect“thé water .  ’
levelé:in the older irrigated areas to fhe east, then it mist be assumed
that pumping ih-thg older aréas has by now lowered water ievels‘in the
aréaAwest‘of Red Mountain, as‘pumping hag Been pracficea in the older
areas for mahy‘years. Thus, fhefamount’of loﬁéring.tﬁ;t hés occurred in
. the newly developed area as a result éf‘puﬁping in‘thé older éreas'shouid
give an iq@ébatidn of the amount of lowering that pqmpiﬁg in the new area
will have upon the older area. As given on page . it appears that the ! 2
water levels ﬁeét of Red Mountain loyered.approximately.é-to 5 feet in |
the périod from 1940 to lééo;'pfobabij:mainly as the result gf pﬁmping
in the older irrigétgd,areas to the éast. Thenambunt of bumping in the
older ir?igated éfeqs during.this4beriod'is not.known’b& ihdividqai areas,
‘However, the pumpage within about 8 mileé of theﬁéfeé ﬁes# éf_Red Mountain
has ﬁndoubtedly exceeded éhe assumed pumﬁ;ge of 5,260 acrgff;et a yearuin
the newly devéloped area. 6n this basis, it ﬁhus‘appegfs safe to conclude
that pumpage-in the.newvarea west. of Red Mbuntaiﬁ wiil not effect the older
'afeas to the east any more than pumpage fromfthe.oidef éreas haévgffeqﬁéd
the new area in past yéafs——that is, a§parently"on the order of 2 %o Bffeet

in 10 years}

38 -



In order to determine the amount of lowering to be expected in 10

years in tre immediste area of new development west of Red Mountain, the
locations of irrigation wells under pemit and the amount of land with
permits issued as of September 1952 were campiled. Figure 1l shows these
permitted wells and acreages and the permit pumber assigned by the iitate
Engineer., The eXxpected lowering of water levels that would result from
puuping the permitted wells at constant rates ecual to 2 feet of water per
year upon the respective permitted acreege has been camputed for three
points and shown on figure 1l. The total ecreage under permit, as given in
figure 11, is 2,593 acres and at an averace pumpage of 2 acre-feet per acre
per year, represents a pumpage of asbout 5,200 acre-feet per year,

The expected lowerings given on figure 11 are those that would occur
provided the irrigated ascreage is equal to that under permit. However,
as the poliey of the State Engineer is to lﬂmit.the acreage to that which
can be served by the pertinent wells under permit, the actual acreage when
development is completed under the present permits will doubtless be less
than 2,593 acres., Assuming that the aversage screage per well under full
develop ent will be equal to the average of the wells used in 1951, that
is, 1,100 ecres for 14 wells, the acreage at full developuent with 20
wells will be approximately 1,600 acres, If the distribution of the
1,600 acres is the same as the permitted 2,593 scres, then the water levels
will lower only 0.6 of the amounts shown in figure lle On the whole, this

distribution will be truc, as same 70 percent of the expected development

has already occurreds



As noted (fige. 11) the lowering expected in 10 years at the north-
west corner of sec. 13, Te 24 S., Re 11 W, is 30 feet, assuming a puripage
of 5,200 acre~feet per year, This is to be compared with a lowering of
ebout 3,5 feet at this spot, as given in figure 2, after approximately 1
year's pumping (1951) of about 1,900 acre-feet. Had the pumpage in 1951
been 5,800 acre-feet, the lowering presumably would have been more than
double that observed, or about 9,5 feet at the northwest corner of sec., 13
As the effects of pumping result in diverting water from greater and greater
areas, as time goes on, the rate of lowering progressively diminishes so
that the lowering in succeeding years will normally be less than experienced

the first years Also, however, as the pumpage is fram a number of wells

spaced over an area rather than from one well, the rate of lowering near
the center of pumpage will not proceed et a logarithmic rate but at a
slightly greater rate, It is thus seen that the expected lowering of water
levels of 30 feet in 10 years at the northwest corner of seec. 13 is greater
than about 19 feet, which would oceur if the lowering proceeded at a
logarithmic rate, based upon the first year's lowering, and less than the
approximately 95 feet that would occur if the lowering proceded at & linear
rate, based upon the first yearts loweringes It should be pointed out also

that, as the distribution of pumpage in 1951 was samewhat different than
would have occurred had all permitted wells and acreage been developed,

exact 6omparison between the observed l-year lowering and expected lO-~year

lowering should not he made,
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In ca@putihé'the expécted lowering of water levels, it was assuited that -
pumpage from each well was continuous and at a constant rate, whereas ih
reality pumpage is at varying rates and is‘ 'greatest. during the irrigatioxi--
seasonuénd‘least during the winter‘; Thus, the pumpage is cyelic ;n nature
and nof steady as assumed.. However; on a iong;term basis,>the differenées .
in effect betweén sfead&fand cyelic pumping disa?pear, provided thet the.
pumping effects are computed for full cycles-=that is, froﬁ time of miniﬁﬁm
pumping one year to minimum.the nexts Thus, the computed loweriné is
basiéally'corrgct for a full IOeyéar cycle. |

Also, in;cqmputing the future lowering of water levels in the
inmediate area of develapment, the ﬁalues of the coefficients éf storage'
and‘fransmiésibility were assumed as 0,15 énd 50,000 é.péd; per footy
respectively, These afe believed to be'approximatélyltheﬁmdst likély
average valueé based upén presen; information; as pfeviouélﬁ discuséed, and

Y.

present well depths; If deeper wells are drilléd it isAprobéble that
artesian pfessurés;will be exhibitéd because. of penétrétion of partial
coﬁfining élay layers and~th§ over-all coefficient of transmissibility
probabiy'willybe élightly greater becéuse of the greater thickness of
lﬁatereproducing‘fbrmation that would be tépped. 5Tﬁe net effect ofvdeeper
-wells upon the éxpected.future lowering of water levels, will probably be
small and may result in someWhat‘less lowering iﬁ-the immediaﬁe area Qf '

pumping and somewhat greater lowering at distamces from the pumpjng,
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The lowering of water level expected in 10 years was camputed on the
basis of an areally extensive aquifer, This is not the case exactly, as
Red Mountain is about 2 miles east of the center of development and the
Snake Hills are about 5 miles southeast, There is, therefore, a partial
boundary nearby to the east, This partial boundary will result in water
levels lowering in the new area of development at a rate somewhat greater
than would otherwise occur. The effect of this partial boundery cannot be
evaluated, However, in 10 years it is expected to be small and, on the
basis of the sector intercepted by Red Mountain, the maximum additional
lowering caused by the position of Red Mountain probably would not exceed
10 percent of the theoretical lowering.

If additional development is allowed, water levels will lower at
greater rates than with the development that will result from present
permits; The exaet amount of increased lowering at a particular spot
will, of course, depend upon the location of additional wells and the

pumpage from them, Development of new wells at adequate distances from
existing wells will result in affecting the water levels in existing wells
by only small amounts, as campared with locating new wells at small distances
from existing wells, On & longe~term basis, if wells are spaced and pumped
fairly uniformly throughout the new area and undeveloped areas to the north,
west, and south, the water levels will decline at nearly a linear rates,
Assuming a coefficient of storage of 0.15, pumpage at a rate of 320 acre~
feet a year in each and every section of land, sufficient for irrigating
about 160 acres per section, the longe~term average lowering would be 3.3

feet per year, Correspondingly, greater or less development would result

in correspondingly greater or less lowering of water levels,
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SUMMARY
Smce openlng of a part of the Mimbres ground-water basin in the area
west of Red Mountam by the New Mexico State Englneer on April 17, 1950,
develomment resulted in 14 wells being used to irrigate approximately 1,100
acres in 1951. By January 1952 there were 17 irrigation wells, of which
16 were equipped Wlth pumps. Permits for approprlation.of ground water
:Lssued by the New Mexico State Englneer as of September 1952 total about |

2,600 acres,

on the average, well; west of Red I\Eountain-produce sufficient water for
irrigation and are comparable to irrigation wells in the élder irriéated
" areas to the east. The nonpuﬁipiné depth to wa‘ter'r,in':l:alnua_';?y 1952 was '
approximately 160 feet b_elow the land surface, wh'ich. in general wés |
slightly greater than in the older irriga‘bed are'sso |

Ground water pumped in the areas we‘st of Redeoﬁntain is from grou.nd-
water storage and long=term net lowerings of water level will oceurs Pump=
age of approximately 1,900 acre~feet in 1951 resulted’ in ‘net 1ovxarings of
water level by T a.nuary 1952 of 2 to 4 feet under most of the irrigated area.
Pumpege of 5, 200 acre-—feet a year on the permitted acreage is exPected to
result in a meximum lowering in the area in 10 years of approximately 30
feets As ac:tgal wdevelopment of 1and under present permits is expeqted ‘bo :
be less than the maximum applied for, the actual lowering of water level in
10 years is expected to be somewhat less than the computed maximum of 30
feets l

Present indicatic;ns afe that pumping ‘of‘ 5,200 acre-feet a year in fhe
area west of Red Mountain will in 10 years lower water 1eveis in the older
irrigated area, about 6 miles to the east, Von‘ the order of 1 to a maxumm
of .3 feets This compares with an actual lowering of 8 to 10 feet in the

 older area from 1940 to 1950 that resulted from pumping in the older area '

itselfe.
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WELL~NUMBERING SYSTEM

- The éystemtof numberiﬁg'ﬁells is based on the common subdivisions in
sectionized land, By means of it thévwéll number, in_éddition to designatiﬁg
the well, locates:its position td the nearest lO-acre tract in the iand nét.
The number_is divided by periods infé‘four segments. The first segment
denotes the township north or soufh of the New Mexico base line; the second
denotes the fange east or west of thé Néw'beico principal meridiesn; and
the third denotes the sec§ion.  In a cOunty such as Réosévéit County, where
wells are situated both north and south of the base line, an N is added
to the first segment of the well number if the well is ﬁorth of the base
lihe, but no letter is added if the well is'south of the base iine. "Similarly,
in a county where wells ére locatgd both eastrand weét_o? the meridian, an B |
is added to the second segment of the ﬁell number of thosefwellé east of the
meridian, in counties lying entirely within one‘quadrant éf the prineipal
meridian and base line, the direction}north or south of the base line or
east or west of the meridian is nqt given,

The fourth segment.of the‘number, which consists of three digits, denotes
the particular lO=scre tract in which the well is situated, For this purpose,
the section is divided into four quarters, ﬁumbered 1, 2, 5, and 4; in the
norimal reading order, for the northwest, northeast, soﬁthwest,'and southeést
quarters, fespeetively. lThel first digit of the fourth segment gives the
A quarter sec;ion, wﬁich is a’gract of iGO acTeSe ‘Similarli, the quarter
| section is divided into four 40-acre tracts numbered in‘thé same manner, and
the second digit denotes the 40~écre tracte Finally, the 40;acre tract is.
divided into four iO—acre tracts, and the third digit dehotés the 10=acre

tractg



Thus, well 12.36 24.125 in Lea Oounty is located in the SW;NE%NWe sec,

24, Ts 12 S., Re 36 Ee I? a well cannot be located accurately within a
l0-acre traet, a zero is used-a§1the third,digit, andiif,it cannot‘be
located acouretely within a 40-acre tract, zefos are used for‘both the
seeondiand ﬁhird digits;. If the well cahﬁot‘be located more closely than -
the Section, the‘foufth segment‘of the well nomber is omitted. When 1t
becones poss;ble to locate more accurately a well in Whose number zeros
have been used the proper digit orT dlglts are substltuted for the zeros.A
In Water—Supply'Paper 91l and earller reports the dlglt“ corresPQndlng to
~ unknown lO—acre and 40~acre tracts were elmply omi tted, but thlsvpractlce“‘
“caused soﬁe confueion in cataloging the ﬁells. In Water~Supply Paper 941
and subsequent reports, wells the last segment of whose numbers end 1n

one or two zeros correspond to wells whose numbers in earlier reports

are the seme except for the omission of.ﬁhe last one or.two zeros. Letters
a; b, e, Q...‘are added to the lest_eegment to designete the secon&, thiid,
fourth,. and‘succeeding wells in the same lOeacre'tract§~ |

'TheffollOWing dlagrem shows_ihe-methodiof numbering the tracts within =

a sections
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DIAGRAM SHOWING METHOD
OF NUMBERING TRACTS WITHIN A SECTION
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TN Le—="RITIERSY LCGS COF IULLS UWEST OF RED LOUNTAIN, LUNA CO., N. MK

24,11.11,211 Permit: M-462
Owner: Ramon S. Dominguez
Driller: S. %i. McConnaughey
Casing perforated: From 10L to 202 feet

: Thick~: : s Thicke:
:Depth
:(ft.)

: ness :Depth: _ ¢ ness
Matorial :(ft.) :(ft.): Material (ft.)

Silbecececccescesccnset 2 H 2 :Cla.y and gravel...o.............. 50

*0 eo se joo

501l eeeccccsccssosaces l+ H 6 :Sand and graVEl.ooo.oooc.oooonooo 20
C.l&y and .{’;I‘&VClo eeoece o 8!\’1 H 90 :Clay and graaveloooooooooooo-oooao 12
SaNC0eseescceccccssssel 30 + 120 : .
24,11,12.111 Permit: M-463

Owner: George S. Dominguesz

Driller: S. E. licConnaughey

Casing perforated: 102 to 200 feet
Sillecooseccccstcsscnst 2 2 :Coarse gr&vel.oooQooooooooooo.ooo! 5
S01llesssecccesscscnsca: 6 H 8 :Sand and gravel..................: 30
C.'QV and f?r&velocoooo: 1-6-7/ t 55 :Fine sandeeececcscccescccsccccccal 8
Gravelesesesssesnssse: 13 2 68 :Clay, Sand, and gravel...........: 62
Clay and gravceleeeese: 27 : 95 :

24,11.12,211 Permit: M-469
Owner: James V. Hurt
Driller: Mimbres Valley Drilling Co.
Casing perforated: From 100 to 178 feet

Dv-fs;coooooooooooooooo.: 107 H 1.07:Sand, pea gra.vel, & Cla.y balls...: 25

CaliChO and S&nd..ooo! ]6 : l23:sando...ooo-o.o.n..oo..'.o..oooOo: 9
¢ 10 133 :Heavy clay, sand, and gravele.see..: 40

. .
. -

Siavn(i.".’.‘.......".

2he11,12.32/ Permit: M-442
Owvner: linnie and W. G. Post
Driller: iic3ee Drilling Co.
Casing perforated:

57

S0ileececssccsesssceat 5 H 5 :Sandy Cla.yooooocooooooootooooo_o.o- 15

(}I‘zWOJ.........-......: 75 M 80 :S&nd and graveloooo.ooooooooooooo.
S&mly Cf!.&}roooootcoono3 30 + 110 :Cla.y......-..........u.-........
SmE anaG roveleseeses 15 1 125 @

o~

. £l
. .

42

-

e so oo

se oo s o0

s o8 o0 as e

170
190
202

100
130
138
200

158
167
207

102

194
200



TARYY Le=-DRITIERS' LCGS OF WELLS WH3T OF RED MOUNTAIN, LUNA CC., N. iX, Cont'd.

21‘}, . llo 12 . 14—12

Permits M-4L8

Owner: James W. Hurt

Driller: James W. Hurt

Casing perforated: from 97 to 166 feet

: Thick—: H

: ness
:{ft.)

Material

:Depth:

:(ft.): liaterial

s Thick-

¢ ness

:(Ft.)

tDepth
:(ft.)

Clay and calich€esese: 45
Coarse sand and gravel: 10
Clay.................: 1-5-2
Finc sand, wateleeees: 7
ited CJ.&ynooooooooooo.: 17

>

Sand end gravel, watew

Cl{l.yoooocooo.oooooooo: 3
G’I’&VC]., "J&tcr”' : 3

Zl%olloqulll

Cla,y................-: Ll-
Coarse sand, gravel, :

and bouldersSesecesess 72
Cl&y...oooooooooooooo: 5k
CL&;V and gr&veloooooo: 3
Red Cl&y........-....: 75

24,11.14,122

501l eeeeeccecesssccce’ 3
0olicChCeeesecseossssset 14
Cil‘ayoo.ooooooooooooo.: 68

Clay and sofideeseesce: 25

Sand cund sravel s 9

: 45

: 97
+ 104
s 121
: 126

: 129 :Clay.'.‘..'.....'.'..‘....Q...‘..
s+ 132 ¢
Permit: M-474L

Owner: James . ngt
Driller: James %. Hurt
Casing perforated: from 95 to 181 feet

Boft Clayoooo'ooolooao'ooooocoo.to
55 :G‘ravel, W’aterooooooo-ooogooo.oooo
:Clay and CaliCheoooo.oooooooooooo
:Sand and gravel, Watereeecscessses
:Clay.....................u......

:GraVel, WAtEleesoesseoossssccecoae?

es s0 eo o0 40

LY S Y

: ll— :Gra,vel and Cla.y balls,. seecsecsese o
H 76 :Clayooooocooooooo-ooooocooooooooo:
2130 :Gra.vel and Clay.oooooo.oooooooooo:
H 133 :Heavy Clay...............u......:
: 208 :

Permit: =526

Owner: Charles Waldrop

Driller: KcBee Drilling Co.

Casing perforated: from 85 to 210 feet

+ 3
: 17
: 85
: 110
s+ 119

.
.

43

:C.].a.y and gravelooooooooooooooovoo:
:Clay, some sand and gravelececsses
:Band and gr&velooocooooo-oooooooo:
tClaYesecesscecscccscscsescscssccel

:Gravel and saNQeececesccesscscccse’

.
°

11

FHEV®R

49
12

L1
32

10

oo s0 oo 00 o0

s o0 oo

®8 00 20 o8 5 ss e

..

143
151
159
164
168
169
223

210

259
265

277

160
192
195
200
210



TABLE 1:--DRILLERS' LOGS OF WELLS WEST OF RED MOUNTAIN, LUNA CO., N. MEX., Cont'd.

21&011021#0311 Permit H M-53]-
Owner: Ernest and Max Madrid
Drilier: McBee Drilling Co.
Casing perforated: from 100 to 198 feet

sThick—: . s ' T Thick-:
: ness :DDepth: : ness :Depth
Material (ft.) :(ft.): Material (ft.) :(ft.)

SOiloo.o.oo.oooooooOQ: 1-{- : lp:_Sandy Clay...;e...................: 16 M 1614‘
Clay..e_.......n....‘.: l{-é : 50 :Gravel................e........u: 23 187
Gravel...............: 20 : V7O :Clay.o.oeoqoo.ooooooo-oooooooooco 191
Sandy Clay...........: 70 140 :Gravel.cieseccososecosacccnscsncne 196
Clayeeeocacecasnssonnt 8 148 :Sandy clay with gravel streaksS...: 200

- 3
. .

* se ee
Ut
°s 4% se es s

2 o0 oo

.o

24,11.,24.411  Permit: M-533
Owner: Ernest and Max Madrid
Driller: McBee Drilling Co.
Perforated: from 100 to 197 feet

152
164
183
187
200

it

:Clay.eu.o.......u...........u.
:Sandy'Clayaoaoooooo;oeooo-ooooobo

tGravelescesececocscscoscscscsccssce

SOilooobooocoooooooeaz 5
Clay........."......: 43
Graveleseessesescsoseat 18
Sand’Clay....ooooooeo: 514'
Clayggqaocooo‘coaooooo: 20
Sandy Clay'cosoooooo.: 5

12
19

13

. 8 4
o~
&6

20 :Clay.oaoooooocoooc.ooocbocooonooo

:Gravel with clay streakScecececss

e
o
o}

L5

s 29 eo S ey . 0 o
o s5 ap ee es v a»

0 9 s oo
e oo



14

TABLE 2.--WELLS DRILLED FOR IRRIGATION WEST OF RED MOUNTATN
LUNA COUNTY, N. MEX.
August 1952

B s : Water level :Change: :tApproxi-:  Altitude :
: : Re- : T below land : in : Approximate : mate :(ft. above msl): Approximate
Well :Diam~ :ported: : surface datum :water :  yield :specific: land swater :  pumpage
location : eter : depth: Date : (ft.) level scapacity:surface :table : 1951
number :(ins) : (ft.): drilled  :Mer. or May: Jan. :1951- :(gpm) :(date) :(gpm per: datum :Jan.23:(A-ft.)
: : : 1951+ 1952 1952 : :ft.draw-: g/ & 1952 :
: : : : ((ft.) e : down) ot :
24,11,1,311 : 16 : =~ :Apr. 1951: 101.42: 102.98: ~1.56: -3 - : - : - R 19
21.333 ¢ 12 ¢ 175 :beforel9ih: b102,18: 105.26: =-3.08: -~ -2 ~ ot 4,425 ¢ 4,320: L0
2.313 :+ 16 - : 300 :Mar. 1951: - :117.18: =~ :+ 210 :Aug.1952: - - r =1 25
2,322 : 16 : 191 :Mar. 1951: 109.66: 112.,18: -2.52: 200 :Aug.1952: — s L4332 4,321 110
11.211 ¢ 16 : 202 :Qct. 1950: 105,48: 108.41: =2.93: 300 :Nov.1951: 5.6 ¢ 4,426 @ 4,318: 180
11.411 ¢ 16 : 200 :Feb., 1952: - - ¢ = &t 485 :hug,1952: - - = 0
12,111 :+ 16 : 200 :Sept. 1950: 101,57: 104.49: =2.92: 400 :Junel951l: 20 t 4,418 ¢+ 4,314 360
12,211c/: 36 : 207 :May 1951: 107.92: -t =3 = - 2 -3 - = 2 0
12.324 ¢ 16 : 200 :Sept. 1950: 98.53: 102,73t —4.20: 420 :Julyl951l: 17.5 : 4,408 : 4,305: . 230
12,412 ¢ 36 ¢ 200 :Apr. 1951: 97,71 e - 3 - 3 4,409 :d4,306: 4O
13,111 ¢ 12 : 277 :May 1952: - - 3 = 1 e75: -2 -2 e -
13,241 ¢ 12 ¢+ 200 sMay 1951: - -3 - 1 210 :Aug.l952: - I : - 115
13.311 : 16 : 250 :0ct., 1951: - 1 95.48: -~ : 455 :Aug.l952: - 1 4,388 : 4,293: o
13.411 ¢« 12 - 1951: 86.,77: 88.22: =l.45: 450 :Jan.1952: 45 4,393 ¢ 4,305 235
13,421 ¢ 10 ¢+ =~ :  (£) : . 896,20: ~ : - : d300 :May 1951: -t 4,393 : =~ 2 - 120
14.111 ¢ 12 ¢ 212 :Apr. 1951:° 2l1, ¢ 108.06: -~ : 380 :May 1951: 20 s d4,405 ¢+ - s 125
14,122 ¢ 12 « 210 :Apr. 1951: gl20 & 107.66: - ¢+ 180 :May 1951: 10 s d4,405 3 - 3 100
24,311+ 16 : 200 :Apr. 1951: gl00.0% 87,71t - t 360 :May 1951: 25 : - - 55
24,411 ¢+ 16 : 200 :Dec. 1951: - 3 88.22: = : 310 :Aug.l952: -t -t e 0

.
» 13 . - »

a. By aneroid.

b. Jan. 1951 measurement.

c. DNot eqguippeda

d. DEstimated.

e. Reported,

f. Dug well - reported to be 'very old",
g. Pumping level. ' :



£4,11,11.211..

T

IR )|

Jee 2

Raymond Dominguez.

[Ad -

P PRI B
&9 e ==L

Ny
e

Irrigation well, depth 200 feet. Zwped
at 880 gallons s wirute from 1350 November €9 to 1380 December 1, 1951. ieasurirng
point top of hole in base of pump, 1.70 fcet above lapd-surfsce datum at chigel
mark, west siCe of purp.

Date vater level | Date | Veter level !  Late U fator level
and below m.p. and . below mepe . and below mepe.
tine (feet) time ! (fect) time (feet)

i [

Xov, 29 1352:56 | c142.03 | 1402 ¢157.61
1148 . blll.00 1353:20 |  €143.03 | 1550 c157.63
1150  ©  alll.00 1353:30 # c143.50 ; 2145 156,94
1205 © ellC.94 ' 1353:40 | €143,78 ! Dec. 1
1210 ¢110,93 '  1353:45 ;|  ¢l44,03 08217 ~ cl156.92
1815 . all0.91 || 1553:50 |  cl44.28 , 0645 |  0156.96
1220 | ¢l10.90 .~ 1854 |  cl44,55 0830 156,94
1240 | 8110.8 | 1351:10 cl44,78 . 1101 156,92
1859 ,  ell0.83 1354315 ' ¢€l45,03 . 1350 . ¢156.87
1410 I el0.82 1354:25 | 145,23 .  1351:08 ¢150,.03
1334 . c110.79 1354:30 ~ c145.45 o 1852:1C c141.13
1341 | cll0.78 1354:40 |  ¢l45.63 = 1353:12 c127.83
1347 ! ell0.78 . 1410 '~ al50.40 1854:02 "e1%6.11
1060 110,78 . 1418 | al49,92  1854:50 154.83
1850:15 = €l16,68 | 1419 | al50.95 |  1855:59 |  ¢l125,28
150:80  el87.08 | 1438 | ¢l55.68 |  1¥57:09 ;  ¢l:2.03
1550:35 | 129,08 -  1459:16 |  cl§5.55 .| 1358  cl®1.28
1650:50 . €151.03 , 1441 | cl55.63 . 1359:16 c120.28
1551210 & e134,03 | 1457 ﬁ cl58.65 .  1400:25  ¢la8.5%
1561:15  ¢135,03 1514 | ¢l60.93 |  1401:12 |  ¢l29.08
1851:25 ¢« cl®6.08 1 1658 | cl60.70 |  1405:01 !  ¢128.03
1551330  cl®6:53 & 1806 ' cl55.,60 |, 1405305 |  cl&7.03
1951:40  cl1%7.53 | 2004 !  c156.69 |  1407:34 '  cl26.03
1351 :45 cl¥8.03 . 2203 : cl56.81 1409:13 | c125.43
1851:56  cl1¥8.58 | Nov. 30  1411:06 | ¢124.83
1352 c1%9.03 i O0l5 | 156,86 .  141%:09 | 124,23
1352:10 cl%9.5% | 0213 |  c156.88 | 14185:05 .  cl23.73
1352:15  ¢€140.03 | 0343 |  cl56.86 |  1417,09 = cl23.28
1458:85 -  ¢l40.53 ﬁg 0640 t c156.89 .  1420:26 | cle2.53
1853:35 ~ ©141,03 [ 0840 |  c156.94 1. 1428 | 122,03

1U583:45 ,  ¢141.53 1120 ﬂ cl56.94 ' 1486:35 e121,.43

See feotnotes at end of table.

on



TAB_IE 3 +~~Continued

24,11.11.211. Raymond Dominguez~-Continued.

Date Vater level Date Water level Date - Water level
and below m.p. and below mep. and belo _1}; Do
time (feet) u -time (feet) time (:
1429:08 c121.03 1514:56 ¢117.03 0654 alll.51
1432:41 ¢120.53 || 1520:18 cl16.73 1201 alll.38
1435:06 ¢l20.23 15235:27 | ¢l16.48 1445 all17929
1438:23 ¢119.88 L - 1531:01 ¢ll6.23° 1804 al11.26
1440:56 c119.58 ||  1533:26 c116.13 2200 al11.22
1444:15 ¢119.23 1545:19 ¢l115.68 Dec. 3

1447:20 | ¢118.93 1618 all4.72 0215 2l111.19
1450:02 ¢118.68 1917 al12,78 0350 alll,17
1455:03 ¢118,28 2206 all2.21 0715 alll.l4
1459:58 €l17393 - Dec. 2 1159 alll.lo
1505:11 cll?7.63 0255 alll®go || 1552 all1.04
1509:50 cl17.33 0503 alll.60 2247 all0,98

a, Measured with steel tape.
b, Pumped sometime before measurement, apparently for a few minutes,
¢c. Measured with electrie contact device.



24.11.12.111.

Lee Falayo.

LT 8 emeBondinued

Irrigation well, depth 200 feet approxinate,

leasuring ooint northeast half-inch hole in base of pump 0.85 foot above lende

surface datun,

Measurements made with steel tape

Date “ater level || Date vater level ||  Date ater level
and below mep. |l end below Mm.p. | and below T.pe
time (feet) '  time (feet) | time (feet

!

Nov. 29 v 1120 106,17 || 1625 106.14
1040 106,20 } 1551 106.12 | 2200 106,14
1€00 106.16 1603 106,12 || Dec. 2
2083 106.18 | 1745 106,12 | 0110 106.14
2049 106.17 2130 alo7.80 | 0320 106.14
2222 106.18 Dec. 1 ;0525 106.14
2357 106.17 0205 106.18 | 0708 106.18

Yov. 30 0403 al08.91 | 0920 106.16
0240 106.17 0635 al08.04¢ | Dec. 3
0410 106.16 0851 106.20 || 1145 106,14
0900 106.10 1434 106.12 | Dec. 4

i " Q710 106 .07
a, Pumped recently.



24,11.12.324, Lees Paleyo.

T 51 3e==Continued

Irrigation well, depth 200 feet.
374 gallons a minute from 1003 December 2 to 1003 December 4, 1951.

Pumped at

Measuring

pointjfile mark X on lower edge of opening in base of pump case, 1.0 foot above

land-surface

datun.

Measurements, except ones noted, made with steel tape

<

Date Water level Date Hater level Date Water level
and below m,Dp. and below m.p. and below m.p.
time (feet) time (feet) time (feet)
Dec. 1 1102:30 al22.86 1011 112,01
1905 104.14 1114 al23.18 1014 111.49
Dec. 2 1128 al23.42 1016 111.23
o717 104.14 1143 all23.62 1018 110.99
0958 104.16 1153 al23.71 1020 110.80
1001 104.16 1208 al23,.90 1024 110.43
1003: 26 alll.72 1218 al24,02 1026 110.34
1004:13 all4.92 1240 al24.15 1030 110.11
1005:10 all6.42 1300 al24.33 1033 109.95
1006:11 all7?.42 1432 ald4.85 1037 109.76
1007:13 all8,.07? 1507 a125,00 1043 109.53
1008:05 allB,.47 1530 al25,20 1045 109.48
1009 alls8,82 1600 all5,04 1048 109,39
1010 allg.l? 1752 al25,46 1050 109.33
1011 all9.32 2000 al25.87 1053 109.23
1012:08 ally.62 2217 all6.22 1055 109.20
1013:02 allg.s82 2230 125.50 1057 109.15
1015 al20.22 Dec., 3 1059 109.05
1017:04 al20,.52 0155 125.50 1101 109.05
1019:19 al20.80 0835 125.49 1103 109.00
1020:58 al20,.,96 1104 125.50 1106 108,91
102304 el2l.16 1345 125,53 1110 108.85
1026 al2l.36 1605 125.53 1113 108.79
1028: 36 al2l.56 1850 125.5%2 - 1118 108,70
1031.55 al2l,76 2220 125.54 1123 108,62
1034:06 al21,.90 Dec. 4 1128 108.55
1036:32 alz22.02 0104 125.53 1133 108.47
1039:26 al22.14 0855 185.54 1138 108.41
1042:22 al22,22 1006 113.65 1143 108.34
1051 all2,57 100730 112,98 1148 108.28
1057 al22,74 1009:30 112,35 1153 108.23

See footnotes at end of table.



TABLE 3 .-=Continued .

24.11.12,324, Lee Falayo-~Continued

Measurements, except ones noted, made with steel tape

Date Water level 1 Date Water level Date Water level
and below m.p. and below m.p. and below m.p.
time (feet) time (feet) time (feet)
1200 108,13 1957 106,52 1024 105.42
1211 108,03 2215 106.28 1445 105,18
1220 107,96 Dec. S 1805 105.13
1230 107.88 0001 106,09 2115 105.16
1324 107.56 0213 105.92 Dec., 6

1354 107.41 0415 105,81 0028 105.18
1500 107.20 0600 105,70 0220 105.10
1600 107.01 0730 105,56 0555 105.04
1805 106.75 0845 105.52 J, 0825 105,07

a8, Electric contact device.



24.11.13,311.
Measuring point base of pump, 0.5 foot above land-surface datum.

Measurements made with steel tape

Phillips.

TABLE 3e.-=Coniinued

Irrigation well, depth 200 feet approximate.

Date Water level | Date Water level Date Water level
and below m.p. and below m,p. and below m.p.
time (feet) time (feet) time (feet)
Dec., 2 _ 0735 95,99 1053 96 .00
1136 95.99 1133 95,98 1615 95,98
1456 95.98 1420 95.99 2205 96,00
1745 95.99 1635 95.99 Dec. 5
1947 95.98 1915 95.99 1427 95,98
2210 95.99 2235 95.99 Dec, 6
Dec., 3 Dec. 4 0005 95,99
0205 96.01 0055 95,99 Dec. 6
0335 95.98 0655 95,99 0515 96,00

52



24.11‘1204120

TARLE 3.--Continmued

James W, Hurt,

Irrigation well, depth 200 feet. Measuring

point base of pump, 0.5 foot above Bancrete pump base and land-surface datum.

Measurements, except ones noted, taken from recorder chart.

Date Water level Date Water level Date Water level
and below m.p. and below m.pPe. and below m.pe.
time (feet) time (feet) time (feet)
Dec. 1 0600 102.40 1400 102,31
1843 al0l.53 0755 al02.53 1500 102,29
Dec. 2 1200 102.53 1600 102,28
0001 101.57 1600 102.58 1800 102.20
1000 101.57 1800 102.58 2000 102,14
1200 101.80 2000 102.58 2200 102,10
1400 101.93 2200 102,58 Dec. 5
1540 102,00 Dec. 4 0001 102,08
1800 102,10 0001 102,59 0300 101.96
2000 102,19 0500 102,66 0600 101.89
2200 102,24 1003 a102,73 0800 101.88
Dec. 3 1030 102,62 1000 101.82
0001 102,28 1115 al02,54 1300 101.75
0200 102,32 1200 102,43 1600 101.68
0400 102,37 1300 102.37 Dec, 6
| 1246 al0l.84
8. Msasured with steel tape.

53
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LUNA CO., N.MEX., January 1952.
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Figure 11.

. 4
Furpected lowering of water level in first %én'
years in area west of Red MHountain, Luna County,
Hew Mexico, based on permits issued by New Mexico
Stete Engineer as of Sept. 1952 and pumpage of two
acre=-fect per acre per year on permitted acreage.



