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Evaluation of the hydraulic 'char‘act'e;i‘stics of the
Major Johnson Springs aquifer; Eddy County, Néw Mexico
B | B
‘R. L. Cushman -

~ Introduction’

An aqﬁifer about}15nsquare miies in areé ahd aﬁout iOO to 150
feet thick discharges water to the channel of the Pecos River in a
series of springs known collectively as the Major Johnson Springs.
The springs emerge along a} to 2-mile reach of the river channel about

% to 5 miles dovnstream from Lake McMillan (fig. 1), an artificial

.~ Figure 1 (caption on next page) belongs near here.

reservoir that temporarily stores Pecos River water.
. The principal source of water to the aqulfer is leakage through
the bed of Lake McMillan. The lake bed is 20 to 30 feet above the

level of the water in the aquifer. The rate of leakage from the lake

and recharge to the aquifer are related to lake stage; the rate of spring

discharge varies with the change in water level in the aquifer; and the
water'level fluctuates in response to changes in rate of reéharge. When
the lake is dry for a month or more the discharge of the spfihgé
decreases to a few cublc feet per second, and that diséharge is equal

to the recharge to the aquifer from adjacent formations. If the
recharge from adjécenﬁ formations ceased when leakage from Lake McMillan

was zero (lake would be dry), the springs would flow until the water

level in the aquifer lowered to an éltitude of about 3,207 feet.

5



Figure l.--Map of the Major Johnson Springs area showing location
of the Major Johnson Springs aquifer, wells, and gaging stations

and piezometric contours.



‘During'a’peried‘of below normal runoff in thevPecos River when there
is no water to supply Lake McMilian and the lake is dry and the discharge
of Major Johnson Springs deereases to a few cubic feet per second, the
water supply for the Carlsbad-Irrigation Disfrict might‘be short. This

period of short supply might be for only a-month or so but it mlght occur
| when irrigation water would be needed to malntaln crop growth. If water
could be pumped from the‘MaJor Johnson Springs aquifer during the water-
‘short period in a éuantity sufficient to meet the emergencyvneed, the
ecenomy of the irrigation districf would 5e ﬁoie secure. When Lake
McMillan refilled after a dry period, pumping from the aquifer could be
- stopped, end leakage'from the lake ﬁould replepish the water ﬁumped from
" the aquifer. | | e T

- The feasibillty of pumplng water from the aqulfer would depend on the
rate of yleld by wells and the amount of water in usable storage. '
Constructlon of large ylelding wells in the aqulfer might be economically
feasible if at least 20,000 acre-feet of water could be pumped from
storage in the aquifer in a time span of 1 to 2 months; wells yilelding
5,000 to 10,000 gpm (gallons per minute) would be required. The amount
of water in the aquifer was estimatedlas 50,000 acre-feet (Theis, 1942),
30,000 acre-feet (Cox, written communication, 1964), and 46,000 acre-feet
(Reeder, 1965). The .rate at which water caﬁ be withdrawn from the aquifer

by wells has not been estimated. -



The amount of water stored in the aquifer and the rate of withdrawal
can be computed if the hydrauliec characteristics of the aquifer, '
specifically the coefficient of transmissibility (expressed in this
report in terms of gallons per day through a section of aquifer
1 mile wide under a hydraulic gradient bf 1 foot per mile) aﬁd the
coefficient of storage (a dimensionless numbervthat is the ratio bf
the volume of water released or taken;into storaée per upit surface

érea of the aquifer per unit change in the heaa in the aquifer) are

known.



Purpose and scope

The Interstate Stream ] Conlmliss-ion_.askéd the U.S. Geological
Survey to evaluate the coefficients of tranémiséibility and storage
of the Major Johnson Springs aquifer using'only'data already collected
by various agencies and dataithat mighf becbmé available in November
and December 1964 frcm?data—collectionipfégramw in progress. After
' é cursory search of the geoiogié.and hydréiogic ihformation available,'
data for-the period of record Januar& 1957;to ﬁeéember 1964, inclusive,
were selegted for use in'evaiuating hydraﬁiic charactefistics of the
aquifer. The data used'conSistéd.ofﬁ 1) water-level measurements in
13 wells tapping the aquifer;‘2)‘discharge records for gaging stations
on the Pecos River (Kaiéer Channel) near'Lakewood, N. Mex., Pecos River
below McMillah Dam, N. Mex., Pecos hiver'at damsite 3, near Carlsbad,
N. Mex.; 3) miscellaneous seepagei :Fudies on the Pecos River between
- McMillan Dam and the damsi£e35gw;hgélﬁ? reports on stage and conientslof
Lake McMillan; 5) rating curve for Lake McMillan showing stage-water

area relation; 6) precipitation and evaporation data from the weather

station at Lake Avalon; and 7) logs of test holes.



Acknoﬁledgements

- Logs and othei data from test drilling by the U.S. Bureau: :z-
of Reclamation were used to 1imit and define the aquifer. A preliminary
map showing the 1964 resurvey of Lake McMillan was made available by
the Carlsbad Irrigation Distriet. E. R. Cox and W. K. Dein,

u.s. Geological Survey, geologist end engineer, respectively, were

most helpful in supplying current ground- and surface-water data and

in making suggestions about geologic and hydrologlc conditions in

the area. The limits of the MaJor Johnson Springs aquifer described

in this report are modified from the llmlts of an aquifer recognized
Permian

by Cox (written communication, l96h) in the/Seven Rivers Formation.

The piezometric contours shown on figure l were prepared by Cox

(written communication, 1964) from water-level data for years 1955-5T7.

10



System of numbering wells in New Mexico

All wells referred to in this report are identified by a location
number used by the Geologicel Survey and the State Engineer for numbering
water wells in New Mexico. The location number is a description of the
geographic location of the well, based on the system of public land

surveys. It indicates the loeation of the well to the nearest 10~acre

tract. The location
number consists of a series of numbers corresponding to the township,
range, section, and tract within a section, in that order, as illustrated

below. All wells in this report are in T. 20 S., R. 26 E.

Sections within a township ' Tracts within a section
Sec. 17
T
-
| 2
1 N
- |- — - - - 17 — _.I. — -

20.26.17.4

11



The Major Johnson Springs aquifer

The aquifer that dis;harges‘at Major Johnson Springs is in the
Seven Rivers Formation; however; the Major Johnson Springs aquifer
comprises only a smali partvof that formatibn. The térm "Major Johnson
Springs aquifer" is a useful referemce term~’ ¢ v oo & e
fbr‘this report. | _.l | ‘ . ' -

 est drilling indicates that "l:.l}'xe'Ma,jor:.'Tohnso:n. Springs aquifer
consists of limestohe,Adolomite? gypéum;jéhaié; and siltstone. Soluﬁion
has removed much of the readily soluble éypsum leaving a pﬁrous and
permeable rock skeleton. Thevsiié of solufién.openings rangesnfiom
. fractions of an inch to 1 or 2 feet. lLargef oﬁenings‘mgy be present
‘but have not been revealed in teét'drilling.l

The outline of the Major Johnson Springs-aquifer'és:shown in
figure 1 encompasses about 10,060 acres. Withiﬁ the area outlined
ﬁhe altitudes of water levels in wells ﬁapping the aquifér are within
a few tenths of a foot of a common altitude, and the fluctuations of the
water level in those wells have an identical paﬁﬁern in time and

magnitude. (See figure 2.) The common altitude of the water levels

Figure 2 (caption on next page) belongs near here.

and the similarity in water-level fluctuations are the principal basis

for drawing the aquifer limits shown in figure‘i.
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Figure 2.--Water level in well 20.26.11.413 (lower graph) and well mo.mm«pm.www (upper graph) in the period 1957-6lL,

Eddy County, N. Mex.
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The eastern limit of the aquifer occurs where the pérmeability of
the Seven Rivers Eormation decreases abruptl&; Parts of the aquifer
that are thin were excluded from the main outline of the aquifer. For
example, the.altitudeé of the water levels in well 20.26.12.424 indicated
that when the altitude of the common wéter level in the aquifer is
greater than 3,212 féet, the water-level fluctuations in that well are
similar to the levels in.othef wells in the aquifer; when the water
level is less than 3,212 feet, thé fluctuations are dissimilar. This
change in fluctuation was interpreted és indicating that the base of
the Major Johnson Spriqgs aquifer at that well is at an altitude of about
3,212 feet, thqs the'aqnifer is about &4 feet thick near the well. The
limit of the aquifer was drawn on figure 1 to .exc'lude the area near well
20.26.12.42k. | o |

Thé western and sduthern iimits of ﬁﬁe aqnifef ﬁere drawn where
the ground-water gradients steepen abruptly. (see figure.l.) The
gradient in the aquifer prdper.is about 0.2 foot per mile, whereas
north, west, and south of the aquifer limits shown in figure 1, the
gradients are 20 feetmpef:mile or more, e
| The limits of the aquifer'beneath Lake McMillan are arbitrary
and have not been proven by test drilling. Rapid leakage of water
from the lake to the aquifer indicates that the aquifer extends
beneath the lake. Cox (oral communication) reports that whirlpools
have been seen”in the soﬁthern part of the lake. He concludes that
the silt seal in the lake bottom is breached occasionally and water -
drains rapidl& dowﬁward to underlying solution openings in the'

Major Johnson Springs aquifer.
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The saturated thickness of the Major Johnson Springs aquifer is
between 100 and 150 feet along the northeast-southwest axis; this
assumes an upper limit of saturation at an altitude of 3,216 feet.

The thickness probably decreases toward.the outer limits of the basin
fo a minimum of 100 feet. For the purposes of this study, the aquifer
thickness is assuﬁed to be at léasi 100 feet within the aquifer’s outline

shown on figure 1. If the aquifer is 100 feet thick and has an areal

\
extent of 10,000 acres, the volume of aquifer is about 1,000,000 acre-feet.

lS‘v



v Recharge

Recharge té the_MaJor Johnspn Springs équifer is.comprised of
legkage frbﬁ ILake MeMillan plus inflow from adjacént formations.

Leakage from ILake McMillan was computed as the difference between
the measured inflow to and the measured outflow from the lake after
adJusting the difference for change in lake storaée. Measured inflow
to the lake is the discharge recorded at the Pecos Riﬁer (Kaiser Channel)
near Lakewood gaging station, discharge of Four Mile Draw near‘Lakewood,
andlprecipitation on the water surface of the lake. 'MEasured'oﬁtflow is
the discharge at the Pecos River below McMillan Dam gaging station, flow
_ from the lake through a channel that does not pass.the gaging station,
and evaporation from fhe vater surface of the.lake. These data are
sum@arized in table 1, by ﬁonthé,_fpr the period 1957-6k.

Data about the emount of water stored in the lake during the period
of study were questionable. Thellake bed was surveyed‘in October 1956.
and again in October 196k. Thé latter survey shows a feduction in
storagé capacity in relation to comparable stage of the lake. Data have
not been analyzed to indicate h&w the §torage capacity change should be
apportioned among the years between 1956 and l§6h.‘ In this report, the
1956 storagé-stage survey ratiné was used for the years 1957-60, inclusive,

and the 1964 rating was used for the years 1961-64, inclusive.
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A curve showing the relation between lake stage and leakage was

prepared (fig. 3), but the curve is only an approximation because

Figure 3 (caption on next page) belongs near here.

of the wide scatter of the data points. The curve was drawn by giving
greater weight to the leakage-stage data for the period 1957-60 (data
shovn by cireles). The Lake McMillan ieakage-stage relations computed
for the period 1961-64 (shown by crosses on figure 3) contain at least
one known inaccuracy. The lake stagg-content relation for that |
period was known but the lake stage-area relation was . not. The stage-area
relation of the 1956 survey was used in cémputiné precipitation
additions and evaporation losses for the 1961-6k period. The error
introduced by using the 1956 survey datﬁ may be small. A curve drawn
using the 1961-64 data would show less leakage for coméarable stages
than the curve shown in figure 3. The curve iﬂ figure 3 was used in
computing leakégé‘during periods of less than 1 month and those that
extended'from part of a month to part of the next month. Leakﬁée values
were taken from table 1 when a computation was made that imvolved records
for several months.

A change in lake stage and the resulting change in‘leakage rate
occurs about 10 days before the change;gn recharge rate is aﬁparent

. el
in the aquifer. This 10-day lag reiétion was determined from a
/ .

comparison of the graphs of water level in well 20.26.17.334 and stage

of the lake (fig. 4). The lag period was taken into account only when

Figure 4 (caption on next page) belongs near here.

computing leékage-recharge relations for periods of storage of less than

3 months, but the lag period was not used in computation intervals

lasting more than 3 months.
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Figure 3.--Relation of weter stage to leakage Trom Lake McMillan,
Eddy County, N. Mex. Circles are data for the period 1957-60 and

crosses are data for the period 1961-6k.
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Figure 4.--The water stage in lake McMillan, the water level in

‘ - . , o gaging station

well 20.26.17.334, and the discharge of the Pecos River at damsite 3 / ’
when there is no flow from Lake McMillan, 1957-64, Eddy County, N. Mex.

)
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The recharge.tO'theiMaJor Johnson Springs aquifer from

adjacent formatiqns was estimated from theAdiséharge of the springs when
the lake was dry. Lake McMillan was dry from August‘8 to November 21,
1964, inclusive; therefore, leakage from the lake was zero and was not
contributing water to the spring discharge. The discharge of
Major Johnson Springs decreased to about 10 efs in September 1964 and
remained at that rate until Lake McMillan started to fill in Novcmber 196k4.
The discharge of 10 cfé is interpreted as the rate at which the Major
Johnson Springs aquifer was being recharged from adjacent formations in
;96&, principally from the alluvium west of the aquifer.

| The rate of inflow from adjécent formations probably fiuctuates
seasohélly and through a‘period of years. It was noted that the discharge
‘of Major Johnson Springs decreased to about 10 cfs when Lake McMillan

was dry for several months in a few years prior to 1957. An interpretation
could be»that the change in the rate ofvinflow from adjacent formations

is small in thé périod 1957-64. Proving the validity of that interpre-
tation woﬁld reQuire.a-morelcomflete study of water data than was

possible during ﬁhe preparation of thié‘repoft. The coefficients of
storage and transmissibility given in this report were computed using a
‘éonstant 10 cfs inflow to the Major Johnson Springs aquifer from adjacent
formations. | | o

No distinction is made in this report about the source of water

that enters the aQuifer from adjacent formations. Some of the water 1s
new to the Pecos River and some 1s seepage from the Pecos River to
those formations at places upstream from Lake McMillan. Seepage losses
from the fecos Rivér upstream fromAthe lake that reach the Major Johnsoﬁ
Springs aquifer are assumed, in this réport, to enter the aquifer from

.’adjacent formations. .
| | 25



Discharge

Water 1s discﬁarged fr@m the'Major Johnson Springs aquifer by
wells and by the Major Johnson éprings.

Water is pumped from the aquifer by three irrigétion wells and
| three domestic and stockHWells. Most of the pumpage is by the
irrigation wells. Assuming that‘B feet of water is applied per acre
on 270 acres irrigated by wells ahd none of the water returns to the
aquifer, pumpage eaéh year woﬁld be aboutIBOO acre-feet, or an
equivalent of about 1 cfs continﬁous discharge froﬁ the aquifer.

‘The discharge of Major Johnson Springé varies continuously.
An approximation of the discharge rate is coﬁpﬁtedAas thé difference
in discharge between the gaging siétions Pecos Rivervbelow McMillan
Dam and Pecos River at damsité 3.. The actual..discharge of the
springs is larger than the différence in discharge between the two
gaging stétions because of water lossesnin the river channel. at times,
some surface flow enters the Pecos River 5etween the two gaging stations.
The amount of that infloﬁ was estimated and deduéied from the discharge
at tﬁe d&msife 3 gaging station for the periods used in calculating the

aquifer characteristics.

26



. A close relation was found between the altitude of the water level
in the aquifer and the discharge of the springs when only spring discharge
is in the river (no flow is passing the Pecos River below Lake McMillan

gaging station). (See figure 5.) The water levels in 13 wells tapping

Figure 5 (caption on next page) belongs near here.

the aquifer were compared. The levels in all wells at any selected

time were within a few tenths of a foot of a common le?el, and the
fluctuations of'le&els were similar in time and magnitude. Thé water-

level record of well 20.26.17.334 was selected as a key record because

it was‘more complete than(ﬁhat ofAthe chef wells; a water-stage recorder
had been operated almost continﬁously bn the well in the periéds July

1957 to August 1960 and Jahuafy to Augﬁst 1961. The rating curve shown

in figure 5 was prepared‘after compéring the hydrograph of well 20.26.17.33k
énd the diécharge of the Pecos River at daméite 3 when thére,was no flow in
thg Pecos Rivérrébbve the springs} Largé flows released from Lake McMillan
subﬁerge the spring:orifices and caﬁsé back-pressure on the springsrwhich
decréasés thé.disghafge of the springs. The discharge of the springs

cannot be deterﬁined from the curve in figure 5 when large flows cover

the springs.
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The'curve ih~figure 5 must be corrected for channel losses to
defermine the actual flow of the springs. Channel losses of as much as
10 . cfs have been measufed during flows of iess_than 50 cfs. The accuracy
of measuring discharges of more than lOC cfs precludes determining
channél iosses within the range of the actual losses. Losses are
estimated to be as much as 10 cfs and may be more in flows greater than
100 cfs. The 10 cfs was assumed as a maximum for the computations in
this report. Evaporation lpsses in the channel vary from about 0.5 cfs
during thévwinier to as much as 3 cfs in the summer. No attempt was
made to adjust the curve in figure 5 for seasonal changes in water loss
in the channel of the river below the springs. When}the discharge of
the Pecos River at damsite 3 gaging station includes - /i
water released frém‘iake'MbMillan and’ spring dischargeé,="i i 1 low
the actual‘dischafge of the springs is camputed by apportioning the

channel losses shown in figure 6 between apparent spring discharge

Figure 6 (caption on next page) belongs near here.

(apparent spring discharge read from rating curve in figure,é) and the
water that is released from the lake. 'The apportioning of losses was
made in this report as follows: apparent discharge rate of springs
divided by the dischargé réte of the Pecos River at damsite 3 and
multiplied by the losé that is shown on figure 6 for the discharge

rate at the damsite 3 station.
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Plgure 6.-«Relation of discharge in the Pecos River at damsite 3
gaging station to loss of water in the river channel between

Major Johnson Springs and the gaging station.
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' A Major Johnson Springs
There seems to be little or no discharge from the/aquifer to

adjacent formations; however, the proof of this is not conclusive.

The hydraulic gradients in the fbrmations west and south of the

aquifer are toward it. An exception may be

in secs. 4 and 9, T. 20 S., R. 26 E. where Pumping from wells in the
alluvium in and wést of those sections lowered the water level in the
alluvium in 1963 and 1964 to.about 1 or 2 feet below the altitude of

the water surface in the Major Johnson Springs aquifer. The water
levels in the alluvium were depressed to this level for about 1 month in

each of those years. Because the gradient was low and toward the

alluvium only a short time, the loss of wéter from the Major Johnson
Springsvaquifer to ‘the alluvium probably was small to negligible
.during the périod of study 1957-64. loss of water to the alluvium was
Cbnéideréd zero in'computatiohs made for this report. The losses migh#

increase, in future years, if there are larger declines in the water

leveis in the alluvium.
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Coefficient of storage . -

The coefficlent of storage of the Major Johnson Springs aquifer
was computed by the relation

S=R-D

Va

where
S=coefficient of stofage, dimensionlesé
R=recharge to aquifer, in acre-feet
D=discharge from aquifer, in acre-feet
Yivolume qf aquifer through which & change of water storagg
occurred, 1in acre-feet

The following table contains & summary of eight computations made

to determine valﬁes of the storage coefficient.

Water level in aquifer

Average Net Volume of
S : : altitude change aquifer in
Period of Recharge.  Discharge above msl (+)rise storage . S
computation - - (acre-feet) (acre-feet) (feet)  (-)de- change
: . R T : cline (acre-feet)
(feet)
1- 1-57 to 1- 1-58 27,500 24,700  3,209.3 +1.0 10,000 0.28
1- 1-58 to 3- 1-58 5,400 5,200 3,210.0  + .3 3,000 .07
5- 1-58 to 6-1-58 9,800 . 2,400 . 3,214.0 +5.0 50,000 A5
1- 1-58 to 1- 1-59 68,100 53,500 3,212.8 +3.3 33,000 b2
10- 1-58 to 2- 1-59 23,300 25,900 3,213.5 -2.2 22,000 10
10- 1-59 to 12-31-59 5,700 7,400 3,209.5 2.6 26,000 A4
1- 1-59 to 1- 1-60 41,800 43,100 3,211.2 -3.8 38,000 .03
8-24-64 to 10-21-64 1,000 1,500 3,207.8 - .3 3,000 17

Computations of the storage coefficient could not be made for all periods
in the years 1957-64. The lack of sufficient water-level data for the aquifer
in the period 1961-64 precluded computation in most of that period. The changing

leakage conditions in Lake McMillan as the result of silt accumulating in the
lake made the results of computations for the 1961-64 period jess certain.

) -2
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The coefficients of storage were between 0.03 and 0.42 and are
in the range that is associated with water-table conditions. The
average is about 0.17. This value might be applicable only to that part
of the aquifer bétwegn altitﬁdes 3,207.and 3,216 feet; the sﬁorage
coefficient of the aquifer below 3,207 feet may be the same or less;
Until additional information is available about the aquifer, the value
of 0.17 can be considered, tentatively, as representative of the aquifers
storage characteristic to a depth of aboutAlOO feet. If thé éoefficient
of storage is 0.17 and the volume of the aquifer is 1,000,000 acre-feet,
the amount of wéter in storage would be about 170,000. acre-feet or about
1,700 acre-feet for each foot of aquifer thickness. This is more than

three times the amount estimated by Theis (1938) and Reeder (1963).
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Coefficient of transmissibility

The coefficient of transmissibility of the Major Johnson Springs

‘aquifer was computed by the relation

T=_Q
WI

where

T=coefficienﬁréf transmissibility, in gallons per_day per foot

Q=discharge, in gallons per day

I=hydraulié gradient, iﬁ feet per mile

W:Qidth of aquifer, in miles

The basic assﬁmption in computing T was that when the water level
in the‘équifer was static, the only flow in the aquifer would be water
leaking from Lake McMillaniﬁnd inflow from adjacent forma£ions because
drainagevfrom the aquifef would befzero. Iﬁ addition, it was assumed
that the diéchargg Q, which was equal to the leakage from Lake McMillan
plus one-half the rate of infldw from adjacent formations, moved
normal tb‘the sectiénbA-B.(fig.,l) enroute to Major Johnson Springs.

The hydraulic gradient iﬁ the aquifer at section A-B was computed
from the altitudé of»the.water levels in wells 20.26.11.413 and
20.26.15.31%. (See figure 2.) The width of the section A-B is about

2.3 miles;

3l



Two periods, December 1957 and December 1959, were the only ones
in which water levels were known to be static. The following table
summarizes the computatiors for T.

December 1957 December 1959

Lake McMillan leakage (from table 1) 30 cfs 25 cfs

Lake McMillan leakage (from spfing discharge) 35  cfs 28 cfs

One-half of inflow from adjacent 5 cfs 5 cfs
formations _ S

I, hydraulic gradient S v 0.20 ft perm 0.19 ft per m

W, width of aquifer at section A-B _ 2.3 miles 2.3 miles

Qp (from table and inflow) K 1 v2.26x107gpd l.9’-l-x107 gpd

Qs(from spring discharge and inflow) - 2,58x107gpd 2.2OxlO7 gpd

T (using Q) o .' 49 x107 L.y x107

T (using Qé)"f 'f‘}' : ',“lf': S 5.6 x107' : k.9 xlO7

Large—diamétef wéllé that tép_the full satufated thickness of t@g
aquifer shouid be éapable of yielding 5,000 to 10,000 gpm by pumping
' becausé of the.high transmissibility of the aquifer. If the high trans-
missibility'extendsito that part of the aquifer beneath the Pecos River
in sec. 27; T. 20 Sr,_Rf 26 E. where the altitude of the river channel is
about 3,206_feet, wells tapping the aquifer there probably would flow
several thousandvgéllons per.ﬁinutef Flowing welis in the river channel
in sec. 27 probably could dewater the aquifer several feet_below_the
3,207-foot altitﬁde of the lowest known épring orifice. Control valves

on the wells could regulate the flow in accordance with the needs. The
wells could be closed when flow in the river was higher than the mouths.

of the wells. __
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Summary

1. The Major Johnson Springs aquifer is'ahbut 100 to 150 feet thick and
encompases an area of about 10,000 acres.

2. The principal source of recharge to the aquifer in 1957-64 was leakage
from Lake McMillan; some water was contributed from adjacent
formations. The rate of inflow from the adjacent aquifers was
assumed to be a. constant 10 cfs for the period 1957-64. |

3. The rate of leakage from Lake McMillan to the aquifer is related to
the stage of the lake. The leakage-stage relation is not constant
from year to year because.silt accumulating in the lake is reducing
the storage ‘capacity-stage relation. The ieakage rate also decreases
with time when the lake stage remains static for several weeks or
months.h:‘ :

ﬁ. Water levels in wells tapplng the Major Johnson Sprlngs aquifer are
within a few tenths of a foot of a common altitude; therefore, the
hydranlic'gradient'is small, abcut 0.2 foot per mile. The levels
in wellsvfluctnate in patterns that are similar in time occurrence
and magnltude, consequently;the change in stage in the aquifer
.can be monitored by one well.»

5. There is a'close relation between the water level in a well tapping

| the aqulfer and the discharge of the springs when the discharge
gaging station
in the Pecos River at damsite 5/15 only that of the springs. When
there is addltlonal flow in the river, the spring orifices are
submerged to greater debths, and the resulting backe-pressure

changes the aquifer‘head-spring discharge relationship.
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6. ‘Watef lossés in the channel between the springs and damsite 3 gaging
station vary with the rate of discharge in the river and with the
rate of evaporation. Studies of chanhel‘losses indicate a range of
from 1 to 10 efs, the amount was related to the discharge rate
at the Pecos River at damsite 3 gaging stationﬂ

T. The coefficient of storage in that part of the aquifer between -
altltudes 3,207 and 3,216 feet is about O 17 If this coefficient
is representatlve of the upper 100 feet of aquifer, about 170,000
“acre-feet of water (1,700 acre-feet per foot of aquifer thickness)
is stored in the aquifer, much of which can be withdrawn by wells.

8. The coefficient of trénsmissibility is about 5.0 leO7 gpd per foot.
Well . yiélds of S,OQO to lO,COO gpm should be possible by pumping.
Flow1ng wells drilled in sec. 27 where the mouths of the wells
‘are at an altitude of about 3, 200 feet probably could dewater the

aquifer several feet below the mouth of the lowest known spring.
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Figure 1.--Map of the Major Johnson Springs area
showing location of the Major Johnson Springs
aquifer, wells, and gaging stations and
piezometric contours.
4 ,~-The water stage in Lake McMillan, the water level in

well 20.26.17.334, and the discharge of the Pecos River

at damsite 3 gaging station when there is no flow
from Lake McMillan, 1957-64, Eddy County, N. Mex.



