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IiiTRODUCTION

~ Furpose and cooneration

The need for State regulation of ground-water resources in Arizona
has become increasingly apparent in recent years. Inasmuch as such control
must be based upon adequate information as to the quantity, duality, and
use, as well as the sowrce and movement of the ground water, the Arizona
State Legislature in 1945 appropriated funds for the investigation of the
ground-water resources of the State. The investigation is being mede by
the Geological Survey, United States Department of the Interior, under a
cooperative agreement with the Arizona State Land Department, 0. C. iilliams.
Commissioner.

Field work was started in Mareh 1946 and was done by R. L. Cushman
and 'i. B. Booher, enginecrs, and by R, S. Joncs, geologist, under the
general direction of S. F. Turner, district ongineer.of the Geological
Survey in charge of ground-vater investigations in Arizonas later analyses
gere made by J. D. Hem and R, T, HEiscr, chemists of the Quality of Uater
Division of the Geologicel Survey.

Location and cxtent

The San Simon Basin is a part of the structural trough that oxtends
from the vieinity of Rodco, liew Mexico, northwest to the vieinity of Globe,
Arizona (fig. 1). Tor this remort the San Simon Basin is limitcd on the
south by en arbitrary east-vest linc betweon T. 16 S. and T, 17 S., 19
miles south of thc towm of San Simon; on the southwest and west by the
Chiricahua, Dos Cabezas, and Pinalene {Graham) mountains; on thc north by
the Safford Basin; and on the cast by the Peloncille Mountains, The
ground-water resources of the Cactus Flat-Artesia area (fig. 1) arc not
discusscd in this report. Tho basin ranges in width from 10 to 25 miles
and is about 60 milcs in length. San Simon Creck, vhich flows along the
axis of the basin, enters the upper, or southern, cnd of the basin at an
altitude of about 4,000 foot, and it flows into the Safford Basin at an
altitude of about 3,000 fect.

The Southern Pacific Railrozad and Statc Highvay ©6 pass through Bowie
and San Simon, the only two touns in the basin. The principal agricultural
development of the basin ig in the vieinity of the town of San Simon.

Climatological data

Climatological data have becn collected in the torms of Bowic (elcv.
3,756 ft.), and San Simon (clev. 3,609 ft.), for 72 years and 52 years,
rospeetively. The mean monthly and moan annual preeipitation at these
torms arce given in table 1. The frost-frecc socason at San Simon was 212
days during 1945. In the cultivated arca tho last killing frost in the
spring occurrcd on April 12 and the first killing frost in the fall
ocourrcd on November 9. The mean annual tcmperaturc at San Simon is 62.8
degreces Fahrenheit.

History of development

The first white settlers in the San Simon Basin were the ranchers
that entered the basin about 1870. These ranchers developed ground water
from shallow wells for domestic and stock use. The depth to water .Jas
too great for economical pumping for irrigation with the equipment avail-
able at that time. 4riesian water was Tirst encountered in 1910, in a
deep well drilled for the Scuthern Facific Railrcad at San Simon, The
flowing mell that resulted encouraged further prospecting for artesian
water.
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By 1615 there were 127 flowing 'rells in the basin, all near the tom
of San @:.on producing a total flovv of about 11,000 acre~Teet of ﬁater
a yea ards o & lerge part of this water vas wasted. Zconorde condition
preceding and during orl ‘ar I stimulated agricultural develomment, and
about 1,200 acres of land was cultivated in the vicinity of San Simon in
191%. “lith the wassing of this period many farms vere abandonnd, leaving
a considerable number of unused and uncontrolled flowing -rells. The water
from these wells siresd over the adjazcent londs or found its ay into
San Simon Creelzs These formerly culbivated lands were sold or leased to
cattlemen, whogse stock found watering vnlaces at the numerous flowing wells.

In 19&02? about 400 acres of land was under cultivation, and about

100 acre-feet of water was produced from wells. About 2,700 acre-feet

of this water was discharged from the 88 Tlowing wells rsesursd, and 400
acre-feet was pumped from non-Tlowing wells. About 1,000 aofe~ fect of the
water oproduced from floving wells ras tasted. Some of the unused floring
1ells vere not measured in 1940,

The incressed priccs Tor agricultural wnroducts during Yorld .uar II

resulted in exransion of the cultivated sercage, and about 1,000 acr:zs was
under cultivation in 1946. These lands voere irrigated from 140 :ells that
developed water from artesian agquifers, and 1rom three pumped wells that
developed rater from non-artesian aguifers. rty-three of the artesian
wells wors also pumped at fimes. A total of 0,800 acro~-Teet of ater iras
discharged from wells in 1946, Of this, 3,300 acre-fect flcwaed and 24100

acrg-foct yas puaped from the artesian aquifers, and 200 acre-fect was
pumped from non~artesiarn aguifors, 4bout 1,400 acre-fect of wvater froam
the floring wrells vvas wasted

Previous inves
The San Simon Basin as sfydied by ‘chhhnnvsen./ in 1913 and 1915,
, MeDonald, and He: &/ in 1940 made a roconnaissance study of the
t flov of vater from the artesian wells, of the pressurc he:d of the
ater, and of the gquality of the ground vatcrs.

igations
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Mapg and ficld work

The geological work done in this inveastigaetion vas, of noces

strictly rcconnaissance in nature. The large arca covercd and th’ L”

time available prohibited any detailoed work, althoush many localiii

noted in which further geological study would bo desiravle. ﬁi«‘;
vas dene during the period Septombor 1-15, 1946,

/
Schiennesen, 4., T., Ground .atcr in San Simon Valley, 4riz. and d. Lex.:

U, S, Geol., Survey Jatcr-Supply Pavcr 425-4, n, 14, 1918,

2/ |
Torner, S. F,, leDoneaid, H. E.,, and Hom. J. D., Ground-:atcr conditions
. . T . . . /. e .
in the San Simon artesian basin, Cochise County, Ariz. (manuscript ropord

iq filcs of U. S, Geol. Survey), 1941

S huennescn, 4. Loy, Ground cater in the San Simon Vallcy, Ariz. and No Mex.:
Z. S. Geole Surveyr gtcr-Supply Paner 4254, 1917,
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Turnur, Se oy kicDonald, H. R.,
in the San Simon urt081an basin,
report in files of U. 8. Geole SU

and Hem, J. D., Ground-vater conditions
ca$s County, Arizona (manuscrinvt
vey), 1941.
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The geoclogic mapping of the area was done on topographic maeps of the
Geological Survev. Contact prints of aerial photographs were used to
interpret some of the geology. The topographic maps were combined to make
the base map, plate 1.

Cheracter of the basin

The San Simon Basin lies in a mart of the large structural trough
vhich extends from the vicinity of Rodeo, New Mexico, northwest to the
V’C’Qltj of Globe, Arizona. The part of the trough in wvhich the basin lies
was formed by doevmfaulting between two nearly varallel mountain chains,

The mountains, which are commnoscd of impermeable rocks, retain ground sater
ithin the trough. The Peloncillo :lountains, consisting of voleanic rocks
and older sedimentary and granitic rocks, lie along the northeast side of
the basin. The chain of mountains along the southwest side of the basin
includes the Chiricahua, Dos Cabezas, and Pinaleno liountains. The rocks
in this mountain chain include ancient schists as well as rocks similar

to those in the Peloncillo liountains.

The rocks of the mountains are mostly resistant, hard, and relatively
impermeable. lMost of the precipitation runs off these hard rocks of the
mountains and into the valley. A part of the precipitation enters fractures
and solution openings in the hard rocks and issues at lower elevations as
springs. In general, the hard rocks are relatively unimportant as aquifers
and will not be discussed further in this renort. Their water-bearing
charscter is shown on nlate 1.

The San Simon Basin contains a thick series of beds of clay, silt,
sand, and gravel. These sediments are unconsolidated at the surface and
the amount of consolidation probably increases with denth., The sediments
are probably underlain by volcanic tuffs and breccias in the deener parts
of the basin,

The thick series of clays, silts, sands, and gravels constitutes the
“older alluvial fill" of the basin. The deposits along streams and washes
are termed "Recent alluvial £ill" in this report. As most of the ground
water in the San Simon Basin occurs vithin the £ill, this renort pertains
mainly to the ground water in these deposits.

Roeks underlying older £ill

The rocks underlying the older fill are volcanic tuffs and breccias,
similar to those shown on plate 1 as "older volcanic rocks." Moderately
consolidated clays, silts, sands, and gravels may be interbedded in nlaces
with these deep voleanic rock

Drill cores from a reporued depth between 5,500 and 6,500 feet in the
San Simon deep well (4264, vl, 2) were identified as volcanic brececias.
No gccurate information was available as to the denth where this voleanic
breccia was first encountered., These volcanic rocks may be several
thousand feet in thickness, as they probably correlate with the volcanic
rocis n the adjoining mountains,

Older alluvial fill
The sedimentary deposits resting upon, and in some places probably
interbedded with, the volcanic rocks were derived from the rocks comprising

the adjoining mountain masses. “'hile the mountains were being eroded the
San Simon trough was being partly filled, Smsgller hills and ridges were

i
buried by the debris of gravel, sand, and silt. These buried hills and
ridges influence the movement of ground water by acting as partial ground-
vater barviers.




The ceposits of the older fill consist of beds and lenses of clay,
silt, sand, sandstone, gravel, and boulder conglomerate, carried into the
basin from the surrocunding mountains by streams and by sheet runoff. A4s
the slope lessened and the carrying power of the water dimished, the
boulders were dronped first, followed by oravel, sand, silt and clay.
Therefore, the denesits grade in texture from the large boulders on the
higher slopes to smaller particles at lower elevations. Zach succeeding
rain, wvith its accompanying runcff, did not occur in exactly the same area,
or with the same force or duraticn. Becazuse of these naturally fluctuating
conditions the water deposited, for example, sand cr silt over areas vhere
gravel had bheen dreoned before. During the 1%.gur floods fingers of
coerse gravel wvere denosited along stream channels and the channels shifted
from time tc time as deposition continued. The dewosits of different
texture therefore interfinger. The weterials deposited on the shtesper

&

SWODes, near the mountains, were predominantly boulders, agravels, and sands.
he more moderate sloves, aray from the mownitains, wers
main;y sands and si. Hovever, thin charnel dencsits of grevel are
scattered throughout the basin, although ther are naturally more con
nesr the mountains,

Muring the paset, the San Simon Bagi
drainage, and lales occunied the lower par
normally were deposited in these lakes, although exceptionally large
floods deposited some gravel and sand fingers. The alternation of bheds of
gravel, sand, silt, and clay Shoun in driller's logs of wells (table 2).
SJith resvect to the elays of ' ued zone, i och'Oﬂnesenu st tes!

"In the middis and oo
lake beds are not exwosed but are Fo’nd in wells bnne h bpe sarface
mantle of strsam derosits. Dense, homogeneous, non water-bearing
blue elay, 300 to 400 feet thick, which is believed to be the upper
memher of the lacustrine forwmation, is found in almost all the wells
near San Simon and Bowie within about 150 fset of the surface. This

is the confining bed which 1olds the zrtesian water under rressure.
i

in was probaebly without exterioer

of the basin. Clzvs and silts

@ o oF
3w

Beneagth ths blue clay is a seriss of beds of gray, rellcy, or reddish
clays interbedded with se *d or fine gravel, as a rule containing thin
layers of hard sandstene. In the center of the valley these bads

persist to a renorted depth of 1,230 feet, which is the greatest

denth attained by the drilling. They contain the artesiau weter that
has been found in this vicinity and are belicved to be in part lake
deﬁ051ts Wt probably inclide older siream devosits, as the informatvion
urnished by the drillers' logs is not sufficiently swecific to nake

i' possible to differentiate with certainty between these two kinds

of dernosits.’ «

Jater from areas of limestone and volcanic rocks usually carries
calciumlaﬂe bicarbonate in solution. Some of these dissolived salts are
deposited bebtween the particlas of sand and gravel, forming caliche.

Layors of relatively impermeable caliche were formod near the surface in
a part of the outerop areca of thée aravel zone” near the edges of the £ill,
Streaus havm cut channcls through the Cu_*CQC, cnabling water from rain
and fion am~P¢ov to enter the £ill along the strecam channcls.
s, sands, and gravels overlying the lake-bed clays ver
nroba b'y denoszued by stresams and by sheet runoff. These muterla;s are

7
Schvennesen, A, T., Gro
U, S. Geol. Survey ‘ater-Supply Pﬂee% 4MJ~A,
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shown on the geologic map (pl. 1) as Folder £ill’, although Schizennesend

described them as “younger stream devosits.” OGround wabter in these deposits
is not under artesian pressurs.

Recent alluvial fill
™e Recent, or younger, alluvial fill consists of gravels, sands, and
silts deposited along existing stream channels. These deposits are usually
unconsolidated. They are usually relatively thin and are not imvortant
as aquifoers in the eentral part of the basin. Shzllov wells have bheen dug
in Recent alluvial fill along some of the sbream channels in the mount iins
that border the basin,

GROUND~"JATER RESCURCE

The older alluvial £ill is the »rincipal source of ground viaber in
the San Simon Basin., The Rzcent alluvial £ill is not an important aguifer
in the central »art of the basin, and therefore the occurrence of ground
water in the Recent £i11 vwill not be discussed further in this revort.
Most of the ground water obltaincd in the older alluvial fill is from
artesian aquifers interbedded uith lake-bed clays, and smallcr amounts
arc obtained from non-artesian aquifers overlying the uppermost layoer
of lake-bed clay. Toward the mountains the lake~bed clays pinch out,

80 that the agquifers blend intc a common non-artesian ground-irater
reservoir.

Artesian aouifers

Oceurrence of ground water

Ground water under artesian wressure occurs in lenses of permeable
sand and gravel, interbedded with clay, sandstone, anc¢ conglomerate.
The water-bearing sand and gravel beds lie at depths ranging from aboutb
350 to at least 2,500 feet. The individual water-bearing beds range
from less than 1 foot to about 50 feet in thickness (see table 2).
The beds of sandstone and conglomerate do not yield water readily to
wells. These beds usually occur below 700 feet, becoming nore corion
with increasing depth. fell 4646 {see ple 2) was drilled to a depth
of 2,000 feet, but no water was reported to have besn encountered below
028 feet, although several beds of cemented sand and gravel were
penetrated below that depth. Logs of other deep wells in the basin,
however, show that water-bearing sands exist to a depth of at least
2,50C feet,

Source of ground water
The nrincipal source of recharge to the artesian beds i seevnage
from stream flows on the gravel zone of the valley fill near its contact
with the hard rocks of the mountains. Iiost of the recharge ocecurs during
Palral

the months when the streams are floving clear water fed by run9¢1 from
slow winter rains or from melting snow,., Tests on Queen Creele~ and on

8/
Cp. cit., D. 9

2/
Babeoek, H. ¥., and Cushing, &. 1., Recharge to ground water from floods
in a typical desert wash, Final County, Ariz.: Am, Geophys. Union
Trans., Reports and pavers, Hydrology, np. 49-506, 1942,
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the Santa Cruz River and Rillito Creek§/ showed that clesr water
percolates into the material underlying the stream channels up to 15 times
faster than does silty water from flash flocds. The water that enters

the gravel zone moves downward and outward inte the artesian aquifers

of the lake-bed zone.

4 large part of the ground water moving into the San Simon Basin
from the south is forced to the land surface about 14 miles north of
Rodeo, New llexico, by a ground-water barrier, forming a wershy area of
about 1,600 acres, known as the San Simon Cienaga. The change in slope
of the water table at the cienaga indicates the »resence of g narvial
ground-water barrier. Analrses of many water saaples from the vicinity
of the cienage also indicate that part of the sround vater moving north-
ward into the basin is brought to the surface by & barrisr. This baryier
may be part of the clay beds of tho lake-bed zone., lore detailed work
will be necded to determine the exaect naturce of the barrier, and to
determine the amount of water that moves into the artesian svstem past
the cienaga.

e

Discharge of ground water
Ground water is discharged from the artesian aquifers in the basin
by natural and artificial means. Iatural discharge occurs as underflow
out of the basin, Artificial discharge includes uater produced from
floving and pumped wells, and leakage of water into the non-artesian
aquifers through or around deteriorated casings of artesian wells.

Hatural discharge

Ground water in the artesian aguifers moves slorly northwestwvard
and 1s probably dischargec as undeflotr into the Safford Basin, This
movement of the artesian water toward the Safford Basin 1s indicated by
the gradual decline in pressure head and by the gradual increase in
dissclved~nineral content of the water in a northwrest direction. The
amount of water discharged in this manner is not knowm.

Artificial discharge .

The amount of water artificially discharged from floving and pumped
wells penetrating artesiap aquifers was about 5,600 gere-feet in 1940,
The water was discharged from 140 wells, of which 43 vere pumped vart
of the time. The combined rate of flow of water from the floving wells
was about 2,200 gallons a minute, and thosevhich vere numwed had =
combined rate of discharge of about ,000 gallons a minute, The flovwing
wells ranged in rate of Flo: from a seen to about 120 zallons a minute.
The average rate of discharge from the pumped wvells vas about 185 gallons
a minute,

Tater from the artesizan aguifers en
non~artesian aquifers through breaks in the casi
or by moving unward around the oubtside of the ve
of this discharge has ncot been determined.

The artesian wells range in denth from 200 feet to at least 2,000 fTeet
and range in diameter from 2 inches to 10 inches. Iost of the w2lls are
between 600 and 900 feet in depth and are between 4 and 6 inches in

m

diameter. Table & shows records of typical wells in the basin. Generally,

&/

ot

ers the vermeable beds of the

ngs of the artesian wells,
11 casinns. The amount

b

Turner, 8. F., and others, Ground-vater resources of the Santa Cruz
Basin, 4riz.: U, 8. Geol. Survey (mimecgravhed), vn. 45-53, 1943,
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the wells are cased only from the land surface into the uppermost layer
of lake-bed clay, so that the wells obtain water from every artesian
aquifer penetrated. Many wells have become obstructed below the casing,
either by caving of the clay walls or by “e_ading ap” of the uncased
hole in the water-bearing beds, Thase obst“ucﬂlons increase the loss
of artesian head through friction until the raty of flow of water from
a well is insufficient to proviﬁe an adecuate suvnnly. The rate of flow
15 y

- e\ )
from well 4635 (vl. 2} gradual from 50 to & gallons a

minute but, after the well was cleﬂnaa of obstructions, the flow increased
to anvroximately the former rate of 50 gallons a minute,

The casings in several old welils formerly
surface but have disintegrated by rusting so ©
is below the land surfacs, Grass roobs and soil have nlu
of the wells, and the well locations are marked by suiall ¢
grass using the water that secns upvard from the buried w

4 large part of the trater wrodiced from floring vell
nen-beneficial use. ilany wells havs been abandoncd, and the locations
of these wells are marked by groves of cottonwood trees that derive water
from the wells. In addition, many 2f the flowing wells that havs not
been sbhandonsd are uscd only part of the tims, About 1,400 acre-foet, or
40 percent, of the ground uster thas flowved from wells 'ras wasted in 1945.

uded above the land
2 ton of the casing
;Ged the orifices
areas of luxuriant
11

3
e

i
i
4

®
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dead of the artesian water

The elevation to which vater will rise under artesian pressure in
wells is highest in the ouutheastern part of the basin and decreases
gradually to the northiuest. The vrassure head is sufficient to raise
water above the land surface within an area which extends along San Simon
Creek from a point gbout 9 miles southeast of the toum of San Simon to
a point at least 22 miles northuest of 3an Simon. The flouving~-well
area averages 4 milss in width for about 14 miles in the southeasi wnart.
In the northuest part, the width of the area is not accurately defined
because there are not suffic1jhv artesian -7ells in whiech to observe the
vressure head. OSchien: essen? states:

"In the fall of 19lb the heads in about sixty of the

flowing wvells in the vicinity of San Simon isere measured

and found to range from a ract¢on of a foot to 42 feet

(above the land vafacc/.

Decline in artesian head

The head of the artesian water has decreased since the first
artesian wells were commleted. 4 comvarison ¢f the head in 1915 uith
that in 1946 (table 4), shows that the decrease in head has not been

equal throughout the basin. The decrecse of the artesian nhead has not
been as great outside the Tiowing-vell area as wit Ii the Tlovuing-trell
area. Jlhe maxinum decrease in artesian nressure ras 49 feet in the
flowing=-well area near San Simon betbwec on 19 L0 and 1948, The decrease

in head has been about 10 feet in the vicinity of Zowie bctween 1918
and 1946, These data indicate that the decrease of head in the flowing-
well arca is due not so mueh to depletion of the artesian supnly as te
interference among wells, as will be discussed in the following secticn.

e 2

74
Schwonnesen, A. T., Ground water in th” San

H. Mexe.: U. S¢ Geol. Survey Jater

imon Vallicy, Ariz. and
) D"LS, p. 14:, 1917'
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fluctuations in artesian head

I . s T

~

fluctuations in artesien head in the flowing-well area of th
Simon Basin are princivally the resul® of interference anong wvells.
lauer discharges from a floving artesian vell because the oressure head
of = *GL in the aguifer is T ise +*e uater aO”VQ the owifice

wwell, llovement of wator inte Tell causes a ro¢¢c

(6]
(()

8L

max iy . ‘
of prossurc roduction causcd by seve:

m,

water from the same acuifer eventuall
pressure reduction at each well, Th

causes the rate of discharze of wate
pressure rea;cu-nz in en artesian aguifer C?Lked by flov
incresased vhen the vell is pumped., Seas
head occur in the artesian aguifers in the v1cinjtv of San Si*oa ddLlnN
the summer mounths, when some of the esian Lells are numped

8 feet in tﬂe H0St “eavi;;
pumped area, southeast of 3an Simon. fige 2). The
nressure reduction diminishes i he numned area
and 5 miles to the northvest of San Simon it amounts to less than 1
The seascna'7 pressure-head reduction caused D] pumping sometimes causes
nearby wells temporarily to cease Tloving. ell 4658 (sec pl. 2)
usually flows at a rate of 20 gallons a winute; however, during the
punning season of 1946 the well ceased to flou and the -rater leve.
approximetely C.5 foot below the orifice of the well.

T

,.)
¢

&Z‘

segsonal pressure reduction is at

Non-artesian aguifers

Occurrence of ground waier

Non-artesian ground water occurs in the termeable lens
and gravel that are usually interbedded with lenses of silt and cl
relatively shallow depths. The water-hearing bveds range in derth fran
60 to at least 150 feet below the land surface.

The denth to the water tsvle is least along the axis of the basin
and increases toward the mountains which border thc basin. The water
the ayis of the Dasin, at

table slopes domward to the northuest along

5 &
a gradient stescper than that of the land surface. Ground wvater is ab
the land surface in the Szn Simen Cienaga; it is 60 fceet below land

i
surface at the towm of San Simon; and it is 70 fooet below land surface
near Sen Simon Cresk at a noint 34 niles nortiwest of the toum of

San Simon.

Source of ground Trater

The sources of recharge to the non-artesian acuifers are:

(1) Seevage from stream flow; (2) sercolation directly fr ecipitation;
(3) percolation from irrigati ] underfloy into bvasing and (5) leakage
from artesian aguifers. 75 of clear water LBQ or

slow wvinter rains or melting snors seen into the permeadl s

the gravel zomne or into the sediments underlring the sire 3

Flows of silty water caused by ravid runoff from btorrential summer rains

-

also ceuse recharge, but the rate of seenage is less than for the flous




of clear water. A nart of the seenage from siream flows enters the non-
artesian aquifers.

The recharge to ground water from precipitation is believed to be
small., The precipitation usually occurs in such small amounts that
practically all of it returns to the atmosphere by evaporation or is used
by plants and does not pass below the zone of root penetration.

The amount of recharge to the non-artesian aguifers from irrig
water anplied to the land was estimated_ tg be 900 acre-feet in 1946
Zxperiments in the nearby Safford Basinég/ showed that 25 npercent o

water reservoir. 7Tihe soils in the Farmed area of tuc San Simon basin
probebly contain more caliche and more clay than the soils in the Tarmed
arca of the Safford Basin, and therefore the amount of recharge from
irrigation in the San Simon Basin was estimated to be only about 1U per-
cent of the water applied rathor fthan 25 percent.

Underflow into the basin oceurs in the vicinity of thc San Simon
Cienaga; hovever, a large guantity of this waicr is dischareed by
evaporation and plant usc within the cicnaga. The amount of ground water
that passes the cicnaga into the non-artosian acuifers of the San Simon
Basin has not boen determined.

Viater from the artesien aquifers enters the vermesble beds of the
non-artesian aquifers through breaks in artesian well casings, or by
moving upward around the outside of the well casings. The anount of
recharze that occurs in this manner has not been determined.

Discharge of ground water
Ground vater is discharzed from the non-artesian aguifers in the
basin by natural and artificial means. Natural discharge includes water
used in the San Simon Cienaga and possible underflow out of the basin.
Artificial discharge is by pumping from wells,

Hatural discharge

Ground vater is discharged naturally from the non-artesian aquifers
by evaporation and vlant use in the San Simon Cienags, where the ater
table lies at or near the land surface. On the basis of studies of
evanoration of ground vater from wetted land surfaig and use c¢f grovnd
watsr by native plants in the nearby Safford Basinrii, it was sstiuoted
that the natural discharge of ground water is about O acre-feet per
acre per yvear in the cienaga, Therefore, the natural discharge frox
the 1,600 acres in the cienaga is about 8,000 acre-feet of ground water
a vear.

Artificial discharge

laver vas artificially discharged from the non-artesian aguifers
through three irrigation wells, which pumped approximately 200 acre~feet
in 1946, The wells yielded an average of 400 gallons a minute each when
pumped, and the average vield per foot of drardown was about 10 gallons
a minute. <The irrigation wells are about 100 feet deep and are 12 inches
'in diameter.

ot

1/

Turner, 5. F., =nd others, water resources of Safford and Duncan-
Virden Valleys, Ariz. and N. lex.: U. 8, Geol. Survey (mimeographed,,
op. 28 and 36, 1%41.

11/

Idem,, pp. 7-12.

——n— i
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Fluctuations of the water table

‘Only a few wells tap water in the non-artesian aquifers in the basin.
Seasonal fluctuations in these shallow wells were less than 1 foot in
1946 in the vicinity of the toun of San Simon (see wells 4262, 4366,
and 4500, Tige. 2). The trend of the water table has been upvard between
1940 and 1946, and the average net rise was 0.6 foot during that period.
This rise may be the result of leakage of water from the artesian aguifers
to the shallow, non-artesian aguifers.

Safe yield

All factors of recharge and natural discharge have not bheen
quantitatively determined in the San Simon Basin and therefore the anmueal
safe vield of water from the aquifers of the basin has not been estimated
in this revorts The available data indicate that the uressure head in
the artesian aquifers has decreassed since the first artesian wells uere
completed. It is estimated that 23 percent of the artesian vater dis-
charged at the land surface is uasted. “mter nov being wasted by
uncontrolled flowing wells and by leakage through breaks in the artesian
well casinzs could be conserved, and the discharge from the artesian
aquifers would thereby be reduced.

It is probable that the annual safe yield of rrater from the non-
artesian aquifers has not been exceeded, because irater levels in wells
in the pumved area have not declined. About 200 acre~feet of water was
pumped from these aguifers in 1946, and during this period water levels
rose slightly in wells near the town of San Simon ( fig. 2).

QUALITY OF VATER

By
Je D Hem

Chemical character of ground water

In the 1946 study of the San Simon Basin, 40 samples of ground
water from She basin were analyzed. Table 5 shows analyses cf tymical
samples. Analyses were available for 60 samples taken Trom wells in
the vieinity of the toun of San Simon_jn 1940 and 1941, In an earlier
publication of the Geological Survey: £/ there are a few analyses of
ground waters from the San Simon artesian area. The following discussion
of chemical character of ground water in the area is based upon about
100 analyses, made in 1940, 1941, and 1946.

In general, the water from wells in the artesian aquifers in the
San Simon Basin in Cochise County has only iuoderate amounts of dissolved
matter. Comparison of the analyses rade in 1940 and 1941 with those made
in 1946 indicates that the chemical character of water from the artesian
aquifers has not changed during the periocd. Nost samples from these
wells contained between 200 and 300 parts ver million of dissolved
matter, and nc samples from the basin in Cochise County contained as
much as 500 parts per million, ‘jaters from different marts of the basin
differ considerabl y in the propertions of the constituents present,
although concentrations of dissolved matter in the artesian watcers
encountered near the town of San Simon are uniform. In the western

12/
, Ariz. and N, Mex.:




part of the flowing-well area the waters are soft, containing mostly
sodium and bicarbonate, with large amounts of fluorids, One well in this
locality (4257, »1. 2) yielded weter containing 38 parts wer million of
fluoride, and several samples with 10 to 20 parts per million were
obtained in the area. In the eastern part of the flowing-well area the
watsrs ontain mainly caleium and bicarbonate, with smallcr amounts of
fluoride.

“laters from the part of the basin south of the San Simon Cienaga

also contain moderatc amounts of disscolved matter, COlSlSullg mainly of
calciwm and bicarbonate. A few samples have been collected in the norih-
western vart of the basin, and apparently raters in this 1
hasin are more concentrated than in the ceuntral and soud
Some of the waters from the northuestern vart of the bas

mineralized, and these iwore highly mineralized waters cont ain mostlir

£

amount of Tluoride.

ca pu

sodiwmt, cnlorlde, and sulfate, ",ith comparatively L

Chomical cha: surface watex

There are no nerennial 5t n the basin, 4 few fiood {lous
from Sen Simon Creek were sampied at Safford, after they had entered the
Gila River, and thess waters usually contained bvetireen 500 and $00 narts
per million of dissolved solids, consisting mainly of sodiwm, bicarbonate,
and chlorids. OSamnles of ??ood vaters were nob obtained from the creek
in the umper part of ithe basin, but it is likelv that these flood flows
are less highly mineralized than the flows sampled ot Safford. A sample
of the surface flou of Cave Creek was moderabely mineralized, containing
about 300 parts ver million of dissolved matter, mostly calcium and
bicarbonate. Cave Creeir receives flow fro sprinus in the Chiricahua
Mountains and epters the basin south of the San Simon 01 1268

DJ

s

Relation of auglity of vaver 1o use

Irrigation
The quality of waters of the basin is irtornreted with respect to
1rr15af ar according to the classification of J/ilcox and Magistadiil

Nearl: the vrators in the flowing-well arsa ”b°+ of oan Sinmon are
"1““ﬂﬁ‘ v unsatisfacfory™ for irrigation on the basis of sodium

8 ailshough they are comparatively low in dissolved solic s,
The hJLdPT svtesian waters that occur east of San Simon are “excellent
to good™ for irrigation. lost ground waters south of the San Simen
Cienaga ars also Mexcellent to good” for irrigation., Ground waters in
northwestern part of the basin are rather highly mineralized and high
in sodium peicentage, so that nearly all those sampled are "injurious
to unsatisfactory™” for irrigation.

Domestic use
Judged solelj on the basis of malatability and hardness, ”round
waters in the basin might be considered satisfactory for domestic use.
Chemical anslyses show, however, that practically all thes Haters are
high in fluoride. Filuoride content has particular significance uwith

i3/

VWilecox, L. V., and lagistad, O. C., Internretations of analirses of
irrigetion waters and the reletive tolerance of crod nlants: U, S.
Dent. Agr., Bur. of Flant Industry, Soll and Agr. Resesarch

51
Administration; Riverside, Calif. (mimso gra;ned/, 8 1., Lay 1943.
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respect to drinking-wrater sunplies, t is generally recognized that
waters containing excessive amounts of flucride may cause permanent
mottling of the tooth enamel of children who drink such waters during the
time their permanent teeth are forming. According to the Public Health
Servicem4 a satisfactory drinking water should contain no more than
1.5 parts per million of fluoride. One sample taken in 1940 Trom well
4257, near San Simon, contained 38 narts ner million of fluoride, the
highest concentration that has been found in the lnvestlﬂ ticons of the
Geological Survey in Arizona. Concenirations of 10 parts wmer million
or more of fluoride are relatively common in the San Slmon area,
although they are rare in the Jtate as a whole, The harder -raters of
the basin generally contain less fluoride than the soft waters, but c¥en
the hard waters usually contein mere than 1.5 narts ser ieillion. Liost
of the waters analyzed from the uvay ‘ sin south of the San Simon
Cienaga werc also high in fluoride.
Artesian waters in the area west of San Simon are soft, some having
almost no hardness, and in this respect the waters are excellent for
domestic use. ‘aters in the sasterrn »art of the floving-uell area are
moderately hard., Ground waters in the northwest nart of the basin are
generally high in sodiwum, chloride, and sulfate, and usually these waters
contain excessive amounts of fluoride;

Relation of qualitv of water to recharge and

source of dissclved matter

The artesian vaters in the basin obilain most of their dissolved
matter from the valley-fill materials vith which they have been in
contact., The low dissolved solids of the waters in the vieinity of the
town of San Simon indicates that the fill contains 1little soluble matter.
The differences in chemical charaster between waters east of 3an Simon
and west of San Simon probably result from differcnces in the cha:r
of the valley fill. The mountains to the west d“C composed mainly of
granitic rocks., The alluvial denosits derived from these mountains
contain waters that are low in hardnsss but have a re“at vely hign
fluoride content. The mountains to the east moosed nainly of
volecanie rocks. The arluvial deposits derive these moun

o

o

contain waters that are PbLaLLVLIJ high in hardness but have a
- relatively low fluoride content.

The chemical analvses indicate that water in the Dan Simon Jienaga
is similar to ground waters that occur necar Rodeso, New liexice (fig. 1},

[a]

a few miles upstream., The vaters moving northvard uto thie basin
probably arc brought ncar the surface of the ground at the cienaga Dby
impermeable materials in the valley f-l*.

The feuv samples obtained from wells near San Simon in the non-
artesian agquifers are not sufficient to identify conclusively the sources
of recharge to the shallow ground vaters of the besin, The non-asrtesian
waters generally are more highly mineralized than artesian waters in
the same area. 4 wnart of the water is derived by leaksge Trom artesian
wells through faulty or deteriorated casings. ‘‘ater alsoc enters the
non-artesian aguifers from stream {low7 and irrigation, The amount of
recharge from irrigaticn has been discussed in the ssction encitled
"Ground-water resources'.

14/
Public Health Service Drinking ‘ater Standards, 1%48: Reonrint No. £697,

Public Health Reports vol. 61, noe. 11, pp. 371-384, liarch 15, 1946,




Discharge of dissolved solids from the basin

Natural discharge of dissolved matter from the basin cecurs through
the northwestward movement of the ground water., Concentrations of
dissolved matter in artesian waters in the lower part of the basin are
considerably higher than those of artesian waters near Ssn Simon. This
increase in concentration may be due in vart to an increase in the
amount of soluble matter in the valley fill. Investigations in the
Safford Valley indicate that highly mineralized water from the San Simon
Basin is entering the Sarford Valley as underflov. The observed movement
of highly mineralized wabter is through shallow aguifers that may or may
not be COnnected with the artesian aguifers in the San Simon Basin, and
it is not imowm vhether or not the water originates in the upner or
lower varts of the basin or in the Cactus Flait-irtesia area,
movemment may be from artesian aguifers in the San Simon Basin into
artesian aquifers in the Safford Valley.

Increased use of water for irrication probably would have no effec
on the quality of the artesian waters because the infiltrstion Ffrom
irrigated areas could not enter the artesian aguifers. IHovever, an
increzse in irrigation would »robably incresse the dissclved-solids
content o; the non-artesian aquifers because the water percola ting dorme-
vard from irrigation 1111l have been concontratcd by ¢vanoration and use
of water by growing vlants. JRemoval of oxcess soluble matter from the
basin vas not an important problem in 1946.

SUBMARY ALD CONCLUSIOHS

The San -Simon Basin lies in Cochise and Grahem Counties along San

Simon Creek, between two ranges of mountains. The hasin trends northuest
rom San Simen Cienaga to the Safford Basin. It ranges in width from
10 to 25 miles and is abeout 60 miles in length.

The bvasin occupies part of a structural trough that was formed by
dowm~-faulting between two nearly narallel mountain chains., ‘The basin
contains glliuvial fill derived Prom igneous, metamorthic, and sedimentary
rocks in the nearby mounzalua. The 111 is comvposed of clays, silts,
sands, and gravels. The clays were deposited in lakes and form relatively
continuous zones. These clayv zones confine ”rounq water under artesian
pressure in the underlying sand and gravel, Iiost of the ground water in
the basin is derived from these artesian aquifers.

The variability in the mineral content of the artesian water near
the town of San Simon was caused by the differences in commosition of
the rocks from vhich the alluvial f£ill was derived. The mountains to
the west are composed mainly of granitic rocks, he alluvial deposits
derived from these mountains contain waters that are low in hardness
but have a relatively high fluoride content. The mountains to the east
are comnosed mainly of volcanic rocis. The alluvial deposits derived
from these mountains contain waters that are relatively high in hardness
but have a relatively low fluoride content.

The first flowing wells in the basin were completed in 1910, By
1915 there were 127 floving wells, producing a total flow of about 11,000
acre~-feet of water a year. A large part of this water was wasted. After
“lorld Uar I meny farms were abandoned, leaving a considerable number of
unused and uncontrolled floving wells. In 1940 about 4C0 geres of land
was under cultivation, snd about 2,700 acre-feet of vater was discharged
from the 88 flowing wells measured and 400 acre-feet was vumped from
non~-flowing wells. 4About 1,000 acre-feet of the water wnroduced from the
flowing wells was wasted. During 1946 ebout 1,000 acres vas irrigsted




from 140 artesian wells and from three pumped wells that developed water
from non-artesian aguifers, Foriy-three of the artesian wells were
punsed at times. 4 total of 5,800 acre-feet of water was discharsed in

1948, Of this, 3,500 acre-feet flowed and 2,100 acre-feet was numzed

from the artesian aguifers, and 200 acre-feet was pumped from non-
artesian aguifers. About 1,400 acre-feat of water from the flowing ‘rells
was wasted in non-beneficial use, .iater nov being wasted by uncontrolled
flowing wells and by leakage through breaks in the casings of the artesian
wells could be conserved, and the discharge from the artesian aguifers
would therehy be reduced.

The head of the artesian water has decreassed since the Tirst flowing
ONR

wells were comnleted. The decrease was gboui 30 feedt betiresen 1018 and
1946 in the flowing-well area near San Sinmon. lear Bouie, in an area of
non-flowing wells, the decrease in head was about 10 feet cduring the
same veriod. The larger decrsase in head in the floving-w7ell area was
partially caused by interference among closely spaced wells.

Analyses of water samnles from wells in the arbesian aguifers in the
basin show that these walers generally contain between 200 and 300 parts
ver million of dissolved matter, and no saunles contained as much as
500 parts per million. The artesian wvater in the western part of the
flowing-well area is "injurious to unsatisfactory" for irrigation, owing
to the high percentage of sodium. The artesian water in the eastern
part of the flowing-well area is “excellent to good” for irrigation.

The fluoride content in nearly all the waters analyzed 'ias about 1l.D
narts per million, and therefore amayr cause motitling of the teeth of
childreu who drink the waters.

Ground water in the artesian aquifers of the 3an Simon 3esin can bte
conserved by: (1) Pronerly casing or sealing all wells that tan artesian
water, thus preventing leakage of artesian water into the non-artesian

< on £7

aquifers; and (2) installing adequate shut-ofl valves on all flowing
wells, using these valves to control the flov to the amount that can Le
beneficially used. Careful reccrds should be kevt of the amount cf
water vroduced from all the wells in the hasin. These records, tosether
with records of the water levels in wells in the noa~flowing-iell arsas
and of the artesian head in the flowing-well area, are among the da
necessary to determine accurately the anmual safle yield of uater Tron
the artesian aquifers. The safe yield cannot be cstimated until the
amount of underground lealiage from the artesian aguifers through wells
is known or the lealitage is stopned.

L&



Table 1. - Mean monthly and annual precivitaticn, in inches,
at Bewie and San simen, Arizens.

Jan,  Feb, | kar. Aprilf Yay - June  July  Aue. Sept. bct.; YWov. - Dec. annusl

_U.B6 1.23 0.8l .22 fu.23 0.3 2.5h 2.L0 2110 0.6M 0,68 1,02 12.07

_G.50 0.6 _0.65 G.21 (0.18 0,17 1.42 1A% (.83  G.bo O.47 O.g1 7.95

4t
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Table 2. - Logs of wells in

San Simon Basin, Arizona - cont,

Thicimessi Depth Thickness De@*%
(feet) (”eeb)§ 1;eeu) {feet)
Log of well 4152 | Tog of well 4264, cont. :
Sogthern Pacifie Co,, ower, ater sand, artesian - - IO ?1,290
SE; sec. 4, T. 13 S., R, 28 I. | Red shale - - - - - - - 15 {1,308
Clay and soil - - -~ - - 37 ater sand - - - ~ - - - 15 11,330
Yellow clay = - - - = - B84 sandy shale =~ - - - 20 1,340
Blue shale - - = - - - 124 sticky shale - - - - 15 1,355
Yellow clay - - - - - ~ 115 sandy shale - - - - 40 11,395
Clay and gravel - - - - 100 P clay = = =~ = = = = = 20 {1,415
Yellow clay - - - - = - 20 510 | Red sandy clay ~ - - - - 45 11,460
-Conglomerate, water - - 13 52% | Red stigly clay =~ = - = 51 11,511
Yellow clay - - - - - = 30 553 | Lime shale - - - - - ~ - - 11,780
Gravel, tight cut - - - 45 598 ine sand - - - - - - - 15 11,745
Conglomerate and oft lime shale =~ - - - 275 (2,024
boulders - - - - - - - 15 613 :Sand =~ =~ =~ = = = - - - - 6 2,030
Conglomerate - - - - = 62 675 emented gravel - - - - 82 5,089
Cemented gravel - - - - 30 705 | iShale = = = = = = = - = 8 12,080
Cong;omgrate - - - - - 63 768 and ~ = = = = = - - - - g 2,068
TOTAL DEPTH - - - - - - 760 : Alternating layers of §
very reddish sandy shale, :
Tog of well 4264 cemented gravel, and :
0il test well i conglomerate ; also thin :
SELNE: sec, 27, T. 13 S., R. 30 I, layers of soft limestone f
0-1,511 feet, driller's lecg Temperature of earth at :
1,730-2,462 feet, from Carl oaueru/ this dewth about 165° F.394 (2,462
3,627-6,649 feet, from S. J. rUhk&/ {3,327
Soil = = = = = = = = = 2 2 i Trace of water - - - - = & 3,633
Clayv and gypsum - - - 93 25 4,080
Water gravel - -~ - - - 30 185 | Red water sand; flow not :
Clay = - - = - - - - 50 175 | | strong - - - = = - - - 10 (4,060
Wlater gravel - - - = - 5 180 : | 14,152
Blue clay and shale - 214 394 | Red sandstone, sorme water & 14,160
Yellow ¢lay =- - - - - 8 400 | 5,250
Blue shale and . Salt water raised 350 feet,
soapstone - = - -« - - 230 630 | | but disappeared vhile i
Brown shale = - - - - 65 695 | ; drilling and bailing. 5 5,285
Water sand - - - - - - 15 710 i Last water flowed 20
Ligh%t brown shale - - 25 755 | | gallons a minute, §
Sand, water flowing = 7 742{, temperature 274° F, at E
Browm shale - - - - - 25 767 i bocton.of hole - -~ - - 16,649
Biue shale and { iTCTAL DEFTH - ~« - - - = :6,649
soapstone - ~ - - - - 70 857 || ?
Brown shale - - -~ - - 58 895: i1/
Light brown shale - - 10 905§§ Sauer, Carl, Basin and range forms in
Brown shale =~ - - - - 110 {1,015; ! the Chiricahua area: Univ., Calif.,
Vater sand, artesian - 50 i1,065:: Fublications in Geoz., vol. 3, no. 6,
Red shale - - =~ - - - 40 11,105:: pp. 355-56, 1930,
later sand -~ - - - - - 23 31 1““;53/
Red shale - - = = - = 72 11,200/ : Trustee and manager of this well
Red sandy shale - - - 80 l , 260 ¢




Table 2. ~ Logs of wells in

San Simon Basin, Arizeona ~ cont.

Thickness:
(feat)

Lcg of well 4353

Southern Pacifiz Co., ouner,
NS sec. 30, To 13 8., R,

Surface £111 - - - - -
thite caliche -~ - - -
‘hite caliche; sirsals
of red calict e
andy brown clay; water
Sand and gravel - - -
Sandy brown clay - - -
Sand and gravel - -~ -
Sandy browm clay - - -
Blue sticky clay - - -
Brown sticky clay =~ -
Sticky clay, thin
streaks of brewn clay
Brown sticky clay,
streaks of gray - - -
Fine sand = = - = - =
Broun clay; streaks of
vhice lime - - - - -
Browvm c¢lay and blue clay
Fine sand =~ - - - - -
Browvn clay; streaks of
white lime = = « « =
Fine sand - -~ - = - =~
Red clay; stresks of
white limg =~ = - - -~
Red clay; streais of
white lime = = = - =
Sand: streaks of white
lime =~ = = = = = = -
Sand = =« ~ = ~ = - -
Red clay, streaixs of
cemented gravel - -~ =
Sandy c¢lay - - - - - -
Cemented sand; streaks
of red clay - = - - -
TOTAL DEPTH - - = - =~

3
iz

216
110

30

31

776
788

875
£39

9090
00
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Table 2., - Logs of wells in San Simon Basin, Arizona - conv.

ThicknessvDe,th Thislness Depth
(feet) ilf eu) (feet) (feet)
Log of well 4446 % %Lm,d‘u114&% conte
Har”y Birlenbech, owmer, ; i Wery fine sand, sone
SVESEL sec. 16, T. 14 5., Re 31 & P cemeﬂuca elay and ;
Surface scil - - = = = 3 | 5. finesmd - - - -- - 812 1,740

Light browi clay and i bed sand and :
silt, coigideranie lime 71 | 74 i 1 = e .- - 25 11,765

Light broun clay and i : Cemented sand and clay 10 1,775
silt, righly calcarzous, i i Comented sand and

water at Y5 feei -~ - 6 | g : - - 5 11,760
Light blue clay = - - 203 | 322  Cepeuled sand and clay 25 1,803
Bvenly graded vascrur ; i 7, ?

narticles of 1i blue - 5 11,010

shale or ciav; 7irsy clay 20 11,830

water stratua - -~ - - 2
Blue clay = - - - - = 45 A » S - - - 5 1,835
Light brcwi clay - - - 4 P OBBL mued Fine sand and ;
Blue clay - = = = = - 8 ’ : - - 163 (2,000
Fire cised sand - - = 3 - 12,000
Blue clay -~ = -~ = = = 25 ntered below 528
Lighkt Trowa clay; lime 171
Sand; i1lored 10 gallons
a misvte - - = - = = 11
Partly cemented sand
and gravel = - = - = 3
Brown clay nixed with
lime = = = = = = = = 72
Sand and gravel;
flowed about 1 gallon
a mimite - - - ~ - ~ 1
Sticky brovm clay - = 14
Partially cemented sand
and gravel = - - - - 11
Brown clay -~ = = = - = 21
Partiazlly cemented sand
and gravel; water - = 2

Clay = - = = = = = - = 5
Partially cerented sand

and gravel; water - - 5]
Fine cemented sand and

clay = - = = = = = = 21
Partially cemented fine
sand; water « - - - - 5
Very fine cemented sand

and clay = = - - = = 130
Fins sand; vater - - -
Fine cemented sand - - 4
Pine sand - = - = - =

VIS¢




(A1l wells are drilled except well 4500.
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Table 3., - Records of tyvical wells in San Simon Basin,

Cochise and Graham Counties, Arizona.

all others are in Cochise County.)

Telils 839 and 872 are in Graham County;

e

No. { Location %Owner Date é Depth Diam-
% con- i of gter
‘ ple- well of
ted (feet) uell
T, 9 Se, Re 87 B, i
, i Southern Pacific
639 | SEWL: sec, 36 i Railroad ik 765 -
T, 10, S., Bs 29 .
g‘-/ 1 - P . N o
872 i NWi'lZ sec. 31 : J. &, Ellsuorth - 1,925 10
| T, 13 5., Re 26 3. |
: ) . Southern Pacific : ~
4151 | SE:  sec., 4 . Railroed L .. -
4152 | do,  do._ P- 768 -
TC 15 S'L R' 29 E.
g |
4200 | LSk sec. 6 ‘A, R. Snikes 19313 ? 855 8
4/ ,
4204 | STSE- sec. 24  do, — 1915 2 950 5
To 13 S', RO SO VEO
&/ . EU. S. Dent.
4250 | SEINZ: sec. 3  Asriculture 1915 2 860 4
4254 | SE:SE; sec. 14 {5, 1l iorse 1013 1 900 9

: </ 3 ;
a/ Measuring point was usvally top of discharge pine, top of water-nips clamp,
or top of casing.

Y

H

cylinder; T, turbine; Cf,
hand.

G, gasoline; B, electric;




21

“igll records collected by Re L. Cushman and I. R. MeDonald

. ater Jevel ; ] : ;
No. i Denth { Dato % Pumyp gUse %Temu.%
above (£) | of ‘and |of % f
or below {-)imeasurc- | poveriuster | °F. : Rowmerks
 measuring i mont fn/ e/ 5

i point i ; ‘

- (feot) a/

i CON

: i H i i to
839 | -111 o/ - [ - ‘Ind. : - irap.  Sce log

o .,.... e - A A byt S,

”

i oert. &, z : ; tu t.

672 Flous Po1%4a) \onc iD,8 1166 iminute,

4151 | - .

4152 | - .

4200 | -12.9 1946 5,

: Y'lihu te

4204  Flous - 7,6 ©D,S,I 1105 antlv Pan

: i . ilieasured flow: Nove 17, 13940
Oct. 26, ! : : fand June 26, 1944, 1 galloen
Fl2.2 1915 : : - !ner mimnute, ‘lell 29, .ater-
[ June 19, i % i { Suaply Paver 425-h, See

4250 | £3.1 1946 i None :D,S i 95 igravh, Tigure Z.
' i : ‘lleasured flow: april 29, 1941
{10 gallons ner minute; i
g g3, 1946, 7 gallouns o
i April { ?“ﬁnute. iell 33, later-
£5 L 194y i- 18 G0 i Supnly Pavor 425-4,
nde., industrial; B, domestic; S, stock; I, irrigation; P, oublic suppll’
, not used,
ce table 5 for anal y51s of water sample.
e/ ‘later level reporicd.

-01214s>

el ot
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Table 3. - Records of typical wells in San Simon Basin,

Cochise and Graham Cou
¥

NOO

. Location

Owner

nties, Arizona - conb.

Depth
of

\:;rell

(reet)

Diam~
e
ever

[0}
B I =
et

—
foidn

°

—

i/ . . Mrs, Lizzie

4258 | SWiNEE sec. 25 i_Leuis 1818 880 _i.__.5
4261 | SEISE- sec. 25 oolston - 73 4
4262 | NESW, sec. 30 U F. Lewis ' 1950 64 4

4264

-

6,649

12

4267

| NE-5ik: sec, 26

[eF]

4335

| SETE sec. 3

| NEZSE: sec¢. 20

! Agriculiure

C. S, Graves

1913 °

615

i T
i Southern Pacific ;
:_Railroad :

900

10

i p—
| SiLSEE sec. 33

! Chas, Record

[
Qo
[92]

A ——r— A P T———_———

¢ s
| SEXSEz

SEC, 93

% Thil Ebsen

4500

| T. 14 8., Re 30 3.

n ] €
ZSE; sec. 1

‘ U. S. Dep‘t-
| Agriculture

. 60

4800

MBS

. T, 14 S,, Ry 31 L.

SeC., 3

{ i, T, Purcell

1915

625

e




Tell records collected

o
 above (£)
i or below (-
i measuring
: point

Hater level

Depth

(reet) a/

~——

Date
of
measure-

i ment

Punmm éUse
and iof

power: water

v

Remarks

4258%

lov. 19, :

1940

iJune 12,

1845

: None |

g7

i Measured flow: April
{4 zallon

pile]

iy
s per minute; not
flouving in 1946, Yell 40,
Slater-Supnly Paner 425-4,

1941,

()]
>

4261

L -61.5 34
4262 | -61,1 1943 C,i iN - _iBee graph, figure 2.

: : iSan Simon oil test Hoe le
4264 - - Zlone L - __iB8es losi,
4267 - - ¢l .8 70 -

4355

£1.5

ENov. 20,

1240

81

i Deenened
Heasured
{1 gallon
- pumped for irrisation;
imeasured discharge 147
igallons ner minute, Avril 8,
1945 —

to 645 feet, 19495,
flow, llov, 20, 1940,

ner minute, iflow

: Floys

10£,6:D,8,1

ormal
Eminute.
i discharce 500 gellons ver
ininute.

flow & gallons per
Renorted pumped

{7, E (P, Ind |

i i

4363 - - See 1os,

: i i Measured discharge 378

§ {April ‘gallons per minute, April ¢,
4378 | -57 ¢f P 1941 T,G6 I - 1946,

4380

April 29,

1941

80

{Reported flow 25 gallons per

minute, 1841; 10 gallons per
minute, 1946. Reported

5pumped discharze 150 gallons

per minute, 1946,

4500

W

éDec. 11,

1940

:D,I

gDug welle

See graph,
figure 2.

4600

{ «70.0

‘l .2

cH N

See gravh, figurec 2.
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Table 3, - Records of typical wells in San Simon Basin,

Cochise and Graham Counties, Arizona - conb,

No. : Location { Ormer i Date Depth : Diam-
{ com- | of . eter
ple- | well of
ted {feet) | well
t {in.)

lav
(@]
(82}
(48]
O
e

4635 | NE:-S'E- sec. 14 { Marshell BDarnes | 107

Henry

4646 | SIESE: sec. 16 ' Birlenbach 1921 | 2,000 i 1D

4662 | NI-SE: sec. 25 L 7. L. Freemen _ | 1920 | 800 6
T, 15 8,, Rs 32 T,

4902 | SEC:SEE: sec, 4 . State of Ariz, - : 280 % 7
T, 16 S., R 32 E,:

i/ L ' :

4912 | SE:SEr sec. 21 Eilmore Jalker - 14 6

a/ Measuring point was usuelly top of discharge pipe, top of watocr-pipe clamp,
or top of casing.

v/ G, cylinder; T, turbine; Cf, centrifugal; 7, windnill; G, gasoline; 3, electric;
H, hand.
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Yell records collccted by R. L, Cushman and H. R. ticDonald

Tater level )
No. | Depth Date Pump :
above (/) of and §
or below (-) measure- | powc : Remarks
measuring | ment B/ :
ncint
i (feet) g/ . .. o
: Deel. 11,7 i
AL17.5 1940 ‘lleasured flow 60 gallons por
i June 19, : minute, Dec. 11, 1940. Scc
4633 i £9.0 [ 1946 Hone iS,1 80 _:grauh figure 2.
~ 5 : licasured flow; April 30, 1941,
62 gallouns por minute; Aug. 2,
5 P Awril H :1946, 44 gallons ner minutc,
4646 | 414 of 1841 Nonc iD,S,Ii 388 :Sco loz,
’ Dec. 11, P
~-13.8 1940
{ Apr. 9,
4662 | =17,5 1946 ¢,.0,GD,S,1: 78 iObgtructed at 450 fect,
i Oese 2,
4902 | -19.4 L1946 C,71 8 64 llcar San Simon Cicnaga.
: i Oct. 1, |
4912 : -21,5 i 1946 icM 1S -

<3

, -
¢/ Ind. industrial; D, domestic; ©, stocl; I, irrigation; P, public supnly;

N, not used.
&/ Sco table 5 for analysis of vater sample.
¢/ HUater level reported.




Table 4. - Water levels in artesian wells, 1915 and 1946,
showing decline in artesian head,
San Simon Basin, Cochise County, Arizona

tater level in feeb

above {£) or bslow (-)
Vell Depth land surface Decline

! number (feet) § 1915 1946 (feet)

4004 567 -70 ! -30 10
4006 i 334 -41 i -58 17
4153 | 530 ~100 { -128 28
4200 835 -5 i -11 6
4205 860 -40 { -49 9
4250 860 A ! A4 g
4373 665 i f31 ! -2 35
4600 626 i fe4 i - 30
4647 - - : -2 i 29
4661 660 | A£13 -2 15




Table 5. -~ Analyses of water from tyoical wells, San Simcn Basin, Arizona,
Numbers corregpond to numbers given in teble 3 and sheown cn plates 1 and 2.
Analyses by Geclogical Survey. {Parts per miilion.)

iSpecific : ; , , . : . S Tetal .
: ‘conduct- | ‘Mag-~ © Sodium : : ; : ' ‘ hard-
: Late { iance : Cal—- ‘ne~- - and . Bicar— { Sul- : Chlo~ 'Fluc—: i~ :Dis- :ness :Fer-
Well . of Depth (K x 10° cium Eqium gpotassium' benate : fate © ride ride : trateisclvedi as  :cent
number: cecllection (feet) at 25° ¢. ) (Ca) fMg} © (Hafk) (KCtﬁ S(su,) (C1 (F) <5c3>rselid§§0acoz “sodium
472 :3ept. 3, 1GL1 ;1,925 7159 S12 . 7.3k ~ 205 301 195 1 .G 92 B0 T 92
L200 ‘Dec. 2, 1941 - 835 38.7 11 3,9 63 P12 1 obk2 28 ¢ 1.5 Ceak k3 77
Look ‘april 10, 1946] 960 56.6 © 3,00 1.1 12u . 2"%0 0 b7 o120 b 9 315 112 1 96
L2500 Hov. 19, 19bkC [ 860 5i.G L5: k.6 11k ©o136 9k 17 2 LT 32h g 87
bl ‘May 1, 1981 ¢ 900 L3.8 g.5i L.3 88 Poaky P 78 . 9.0 ¢ 7. 268 0 L1 ge
Lesg Wov. 14, 1650 © 850 A g.0: w.h T gL . 128 ' &6 . GG L. JLTerT 38 - 83

fos

L2tl ilec. 10, 1945 © 73
L267 Feb. 8, 19k6 -

L3565 Nov. 20, 1940 @ 615
4380 april 30, 1941 . 700

201 . 266 385 . 93
157 £33 1121 L 19
32 io1852 1 80 © 10
33 . 1k 90

£ 934 328 A7
S 571 1ok 77
227 S1s5 ¢t 31
S ok5 1Rl 3

.

S TR

.

P..
v VI Sl vy
[AVERAV)

-
o

.

NN = £

.
)

L4633 Dec. 11, 1940 :© 690
Lol (May 1, 19kl i2,000
Lbb2 iDec. 11, 1980 ! 600
Lyo2 fuet. 2, 1946 ;280 -
byle (et. 1, 1946 & 114 . 28,

29 A
71 © 139 ¢ 98
27 1 18k 1 79
52 1 197 . Lk
13 N LT

. 253 100 | 28
272 76 67
: 2Rk 167 L2
S 2R2 1120 ¢ o bg
- 1b2 125 0 19

o
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PLATE I. MAP OF PART OF SAN SIMON
" BASIN, COCHISE GOUNTY, ARIZONA
SHOWING GEOLOGY
GALE
= J 3 3 MILES
EXPLANATION

KNOWN FAULT

WMATERIAL
REGENT ALLUVIAL FiLL

OLDER ALLUVIAL FiLL

VOLCANIC ROGKS {BASALT)
OLDER VOLGANIG ROGKS
OLDER SEDIMENTARY ROGKS

YOUNGER GRANITE

OLDER GRANITE

SCHIST

INDUSTRIAL WELL
WELL WITH WINDMILL
UNUSED WwELL

FLOWING WELL

YIELDS

PRINGIPAL AQUIFER
ARTESIAN PRESSURE

ESSENTIALLY NON-WATER-BEARING

YIELDS WATER TO SMALL SPRINGS FROM

YIELDS

JOINTS

JOINTS

JOINTS

— — — — INFERRED FAULT

STRIXE AND DiP OF ROCKS

WATER-BEARING PROPERTIES

WATER TO SHALLOW WELLS

WATER TO SMALL SPRINGS FROM

MAY  YIELD

MAY YiELD

MAY  YIELD

IN  BASIN.

YIELDS WATER UNDER

IN INTERIOR OF BASIN

SMALL

AMQUNTS

SMALL AMOUNTS

IN BASIN

OF WATER

FRAGTURES IN TUFF

SOLUTION CAVITIES IN LIMESTONE

TO SHALLCW WE.LS

i

SMALL AMOUNTS

GEOLOBY BY RS JONES

i
OF WATER TO SHALLOW WELLS

OF WATER TO

SHALLOW WELLS

N

R2 W

i
}
|
|

32°00 |

109°00

Te767
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; Well 4200, 13 miles northiest of Ssn Simon. Depth 835 feet
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Water level, in feet below land surface

Precipitation
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well h26é, 0.2 mile north@est of San Simon; Depth bk feet§
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65 Well 4366, in Sen Simon. Depth 72 feet
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Well EEO@, 2 miles south éf San Simen, Deéth i feet
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Well thé, 4 miles southeést of Szn Simon.f Depth 626 feeté
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Well §633, 6 miles southeést of 3a2n Simon §

%Precipitation at
: San Simon, Ariz.

7

Y /f////l/'/////f

‘|

(e

1gk5

1940

A

in inches, San Simon Basin, Cochise County, Arizona.
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Flgure 2.-~Graphs showing fluctuations of water level in observation wells, and precipitation at San Simon, Arizona

Water level, in feet above land surface




