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16.  ‘ilater levels and arteszan oressure in observation wells in
the United States, vart 6, Southwestern States and Territor
of Hawaii:

~

ot

o]

Jater-Sunnly ZPaper 911,

Db. 72-83, 1
Calendar ‘aper 941,
D 48~a),
Calenda Paper 249,
D 51—5:,
Calendar Paner 991,
DDe 47
Calenda: Paner 1023
{in vre;
Calenda roriin
Trenara
Valuable assistance was 1 le: tho organized irrvization districts
in the 3alt RAiver Vallsy, a e amde their records

available for use in the

GROUITD "ATR

GECLCOGY AND ITS RELATT

The geological

of a reconﬂalssa? area cover ,
available prohibi d k, although many localitiss were
noted in ki a1 ] would be iz Field work
vas done during i b?uarj to Hoverbor 1946,

The geologic nc area was done mainly on contact wrints

castorn portion of Paradise Vall
, Thcre ecrial thotogranhs were not a
1 Goalcﬂlcal Survey vrere usced.  Arizo

s
were combincd to melie the basc man,

ofamdﬂ:mowf
the Usery an 1 Orched

th\gfﬁﬁﬂlC mans of
shwray Planning Surve

The arce included
orov1nco—/ Thich oc

The land surface of i

od vallers or wlain i
rangcs. It is 1 1 3 that scvarate it
from tho high a dcscribed in this revort
is draincd by on th. cast and south

is draincd by
The mountad

although they dtitudes.  Iaximum

do not oxccod surfzecs of the vaA¢uys.
Numerous small, isola i r a fev
hundred fzet above the v ¥ 1y renresent nealis
of small mountain rangcecs or 3 that hove been almost buried in a;luv1al

noterial.

Fennenan, IS pNe! the United States: Assoc.
Am, Geogrophers Annals, vol. 8, Do 19186.




&

YV OX

e

Ol

(55

1

-

[s¢]

© o
< =
4 &

.
f
- o
o g
et ! i
6] o] :
] el
! :

i b oy

o o

[

5
A..

1 -
sy ot
£y b= o
] =
=0 4
. i
2 @
ot 13 e
i 4a R
+2 m i
o
[oguan O i ;
Ea] B> T N
4 0 ) sy g )
. W ordn 3 2
ed o g
© ,% & a3
O < ~
e )
=20 o} Q o
{ & = ¥
(93] i

IS C

=

O
~
G




along the ung
Valley, notebly along the Awus JFria
nas covered any sediments that mes
n the main Salt River Valley, bui
egner ve’3§ in this arsa mayv bs
epositiond

A%
began th
norbgward
Acecompanyi
‘rhdual

Q—l Q: )—"-

of
Hogollon
the south.
the acoummy
changes.,

Hdotrev
inution of

r‘@

rtcd te
nevw 1 J wore breached,
and bo ds of strean gravels were 1oft 1 hove the G cnrnngls as tho
strcams cu
valleys and hoavy'@roswor

of the Balt and Gila crs and,

stroame

sclvos, may hzve occudied caannc;u i from thedir on COUTS@S. ‘
interruption of normal stroam flow v the Quaternary

“od by thin but widelyv-oxtended
8 may be seen alony
line betweon liaricova &
evidence that the Agua 2

tLe hxi‘s in the
its orosent covr

Less conclu
hove

© Selt Ve Ariz.: U, 3. Geol.
Survey De 134, 1002,
)

eDonnid, H. R., Tolecott, I. il., ond . I., Geoloy
votor rosources of Poradisc Volley, Mariconn County, Ari
tor-sunply ooner {in nroparation).




4.

4 lave barrier that, at bwe bime, existed in the vicinlty of the
sresent btorn of Florence could have diverted the Gila River to the north
of the present channel and causesd it to Tollow a course 51m11ar to that
now taken by lovver Queen Creelk.

The hypotheses regarding the courses of the Agua Fria and liew Rivers,
and of the Salt, Gila and Iassaramna Rivers canrot be proved thout much
addit onal study, aﬂd in some cases it nay he impossiﬁfa to GSugt lish then

alse. However, they

-

wmxsr cond

fissures. .
ther were much smaller
a rule they spread out
older levas or upon beds of k
flous viere intermittent, ~robal
is vroved by the fact that in x
layers of Qualternary sediments,
laid dowa in Recent tiinle remain
place some of the flovs writhin man,
the lavus zre zliered and veathered CaSuS 6ov ETRER
those tales,

During the Quaternary period the clinate has graduanlly changed to
that of today. /ith inecrcasing ~P1Q1u' and »roba oly vith the ending of
the general subsidence of tho ?ﬁnd surfesce in this region, srosional
orocesses were retarded and - valler Till apnroached the level it now
assumes., obream gravels, lacking water to move thewm, partislly dis-
intecrated vhere vhe lay, and rainfall and wind action spyread the finer
varticles evenly over the ground surface to form the parent material of
the soil.

Faulting has nlayed an immortant in producing the land Torms
of this area but folding has been sliigh Faulting DC”d‘ with the »re-
Cambrian batholithic intrusions of granitic roclks, and it has doubtless
continucd inte Recent tis. During tho |

Tortiery peri cﬂ it probably
reached maxinus intensitry  Evidencoes of fault action arc nwaerous, bub it
is usvally difficvlt or imnossible to trace the zsctual linc of umovemond
beecausc most of the arca is covered by alluviu:. Aven in the mountains,
whers the hard rock foriations arc oxnosct, the charscter of the rocks
mekes fanlt lines inconsvicuous,.

The main Salt River Valley, as well as meny of the tributary valleys,
was probably formed by the filling of structural troughs after block-
faulting and tiltinz had nroduced the troushs and the high rock ridges
of the mountain ranges. Structural trends in this reglon are vredominantly
to the northirest, although there are numerous local excentions. One of
the notable excentions to the covmon trend is the 3alt River lountain
range, the long axis of vhich extends from the Gila River ﬂinA sastward
toward Temne. IJven in these mountains, hovever, the minor fractures
conform to the wredominant structural trend.

It is impossible to determine the detalled configuratlor of the
:drock floor that underlics the valley f£ill in this ea
it is extremel:r uneven.

e

sume, however, thav
natehes of solid rock abt various nloces in the
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points of hills or ranges that have been almost buried by alluviuwn. There
are doubtless mmerous localities in the area where the buried bedrock is
near the surface of the valley £ill, but it is believed thet none of these
buried ranges or hills in the main valley are cf sufficient extent or
continuity to constitute a codﬁi cly effective ground-water barrisr.

“he line of rock outerons that oxbends from ke hills northiiest of
tbhiest to the Salt River Mountains (UL. l), susgests the

istence of a scrics of ground-water barricrs. 4n almost comploetc:
barrior oxists botwoon two of thosc cuterons; ukgt is, betwozn Tomme DUUup
and the low hills dirceesly anorthwest, across tho Salt River.
the andesite that forms the crest of Tempe Butte avnears to be the
same kind of rock as that hich forws Bell Butte, apnro: -umﬁ‘" 2 niiles
southwest. This sugz bt a ground-water barrier 1 etisen those
o

zests tha ko)
buttes. Mowever, limited zeovhysical exvloration iL thi wocallty Tailed
to show any shallow hard-rock parrsisrs, &

oprenared by the 3alt River Valley atver Users! Association, From data
collected in 1945, shows no change in slone of the woter table through
this localitr.

Between Bell Butte and the Salt River Mountains, geophysical probing
indicated that a buried spur of hard rocks extends about half o nils
northeast from the S2lt River ilountains, Limited additional arobing failed
to encounter any shallow hard-rock barriers between this sHhur - and Bell
Butte. The ground-water contour mep does not indicate o change in slove
of the water table through this £07. :

Leu7 states ubau, at the time of his investization in 1904, the water
table sloved steesly to the est through the gzaw betrecn Bell uuutc and
Temps, as shom by a differencs in water level of 16 feet in half a mile.
Lec also noted #hat the wator table sloned steenly to the west betucen Bell
Butte and the Salt ?1rﬁr %ounuq,“s, as shown by a difference in water
level of 10 feot in a guarter of a milc. As a result of those obacrvations,
e concluded that: ;

It is covident, all things considered, that the underflow s¢

voluninous and cxtensive in the llosa 1 og1on does nob find froc

nassage to tho Phoenlx region past ¢gmpo

The disappearance of +he breal in the water-table gradient since Lee's
investigation does not in any way trealen his hynothesis. Dvu&ﬁrb ground=

4 a ground-rater contour mav

vater conditions in this ares may Dest be exnlained by suning the exist=
ence of a constricted vassaze rather than a continuous Jarrie‘.

o

Jetailed geologic siudy and further geovaysical work followed,
possibly, by some test drilling; would be needed to determine the oxact
character and distribution of the hard rocks in the Camelbaclk-Ta apago Parls-
Terme arca, and the effoct of these rocks ugon - the movement of ground water.

Podiments
Hderd-rock wedimonts, of the type deseribed
places along the mountain borders. “herever these pedinents are casily
disccrnible or of considerablc extont, they arc formed upon granitie rocks.
Apong the morce oxtonsive arcas are: (1) An arca betwocn tho Sen Tan ‘

Kj ?“yané/ oxist in various

v,

o

. i <t o

7 '
Loo, vV T, Uhdcrgrorn vaters of Salt River vallcoy, Ariz.!  U. S. Gool.
Survey Vatcr-Supply Pancr 136, pe 123, 1905,

Bryan, Kiri, Zrcsion and scdimentation in tho Papago Country, Ariz.:.

U. 8. Geol, Survey Bulli 730-3, »v. 52-85, 1922. :
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lMountains and the Gila River in T. 4 3., Rs. 7 and 8 Z.;. (2) along %
southuestern and western border of the hite Tank Mountains in Ts. 1

5) at the base of the hills northeast of lorristown in T. & I.,
S 7.5 and (4] along the southern base of the Usery and Orohai

Kountains in Ts. 1 and 2 N., Rs, 6, 7, and S Z. Another large granite
pediment area liescyetween the north end of the LicDowell Mountains and
Cave Creel Station?

Pre-Cambrisa rock
The pre-Cambrian rocks that border and underlie the Selt River Valley
region include sciists, gneisses, cuant

tzites, slaaus, shales, and granites.
Schists of various Xinds are a majer component of many of the mountain
ranges of the region. Some of the schists in the Fhoeniz, IleDor 11, and
Hieroglyvhic llountains are of probable sc dlrﬁﬁtary')liblh, X
likely that tnOb“ schists, together with associated quaritzites, slates,
and shalcs, are the oldest rocks in the region. Tho schists range in color
from very dark gray or vrown to light gray or buff. Lamination is usually
distinct and is greatly accentuated b weatnering. The schists of the
hoenix and IlcDowell mountains show a well-defined and fairly uniform
'l

g

L

o

northeast strike and a steen dip that, in general, iz only & Tew depzrees
from vertical In other mountains in this area a sinilar strilts trend
is common, but variations are numerous Altoratlon of the original mincral
<t
(=]

constituents of the schi
rmscovite, chlorite, and
milky c¢uartz are common.,
In the Salt RAiver Hountains and the Taite Tank Mountains, as well as

in numerous cther lecalities, the schists are clearly derived from

metemorphism of the bictite-granite that occurs in the same ranges.
These schiists would logically be considered as yvounser in age than the
schists of sedimentary origin, but both tymes may be assigned with
confidence to the wre-Cambrisn, The schists of igneous orirfin arc,
Bl 7 origin,

ori

3¢S has T“SF7bGu in the formation of sericito,
vidote. Jasver and woeds or small lenscs of

=

.4

(@)
ol

s

general, less thinly laninated than the schists of sedimentars
they cxhibit almost as much alteration. The schists of igncous
easily acquirc a cheracterisivic ¢ ¢ brown or black “Tdescrt varnish? on
their weathered surfaces.

‘here schist was exposed in oven cuts or mine workings, the rock
was observed to be hard and dense within a few feet belowr the surface.
Weathering accentuates the laminations, but this effoct apparently is
sunerficial. ‘The vgluu of the schists as aguifers in this region is
therefore cuestio

Gneissoes are widely distributed ca%ov'nout the region. They cccur as
an intermediate step in the metamorrhig: of the nro-Cambrisn granites and
frequently ade into igncous schists. Comparatively frosh and unaltored
biotite~granite, zacilssoid granitc with grain distortion that is noticoable
but not far advanced, and truc banded gnoiss occur in closc nroximity.
Thesc transitional zoncs arc numurous throush tTho PUQLOL and arc best
axvoscd in tho Salt River and "hite Tank l'ountains. ceouse of tho
reconnaissance naturc of the goologic worl, thosc transltmona¢ ZOnCS Werc

£

not diffcrentiatcd on the zoolegic map (pl. 1).

9

licDonald, H., R., oleott, H. N., and Bluh:, F. I., Geology and ground-
water resourcces of Para d;s Valloy, th{vouQ County, Ariz.: T. S. Gool.
Survey watcr-~sunnly papcr (in prevarction).
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The gneisses, like the granites, are imnervious xce;t There they. are
fractured, and they are therefors considered to be of little value in the
storame or transmission of "mater in the regioit.

Quartzites are of limited extent in the m@dﬂialﬂs off this region.
Smell exposures were noted in the IieDorell end rnoeﬂ?xfmblwta ns, where
they are associated with schists of sedi targest
exosure of Cuartzitc observed was in the | &1y L Ltaiﬁs (sec. 24,
T. 6 Wey Ru 2 7.).  Tui i i : ses that have

~

a votal width of apw 2 miles.

These ridges ere a oly out of a lover
arca of schists. DBedding tinet Jtt Giscerniblc.

The strike
rocl is i i
an zmorphous form and as snhe

The quartzitc, becausc of i
cffoctive medium for the cubtry and storage of but its
- 3

, 3
1 cd arca makos it of 1ittlce hvdrolosic imvoritancs in the HSalt iver

N

<

Slates and shales are reported to occur iu various localities in this
reglon==+ but tuey are far from cormon. The only slate cobserved during
the prs senb investi was on Black ilountain, directly south of Cave
Creek Station. Becavu the small area of exposurc of this rock, it may
be Q¢S£LF8TQGQ as a le aquifcer.

Three distinet f granitc have been obscrved in the Salt River
Valler region, altho re arc nuwacrous local veriztions. Onc of thoe
most videly distributed 08 is a medium-coarss te very coarsc-grained,
Light gray rock conmoscd CthfLV of orthoclasc feldshar with ninor
amounts of bictite mica and quartz., Foldspar crystals up to 2 inchoes in
diametor occur in tho ,oarscr—DLairod rock. In somc vleces this zraanitc
showrs numerous inclusions of & finc-greinced norvhyritic rock, The granito
wegthors readily into rounded boulders and Torms somo of tho mosh
cxtensive rock nediments of the nglOP. Granitc of this tywe is comaon
in tho thow“-l, Phocniz, and Hicroglyphic lbuntains. The surfoce of this
rock is darkencd by ucathoring, bdu the outerons arc not ncarly as dark as
thosc of somc of the other sranites.
second widely distributed tyre of granite is a medium Tine to
medium coarse-srained roek that contains rueh more bictite nica and guartsz
than the first tyne described. This sranite alse weathers readily, vut
the nineral components are generally not hishly altered. Tt is nrobably
the most 7idely-distributed of the three tyses. Large areas occur in the
Salt River llountains sowth of Phoos in the Usery and Crohai liountains
north and east of liesa, 3 an liountcins ecst of Chandler, and in
the southern nart of the : north of Buckeve. In
numerous localities this ~ rough transiti zones into
gronitve-g QBiSS ﬁ?f iLﬂﬁllw T%“se netoamor cffects ore
particulorly 1 { the comporatively
unaltered QlOultG @TgﬂLtO in the ¢ crades alnost

imrercenti iato banded gneiss Cxtrcllo s of the rangce,
into schis®.

b

b s e e

10/

lilson, #1dred D., Arizone non motollics: Tmiv. Ariz., Ariz. Bur. lincs
Bull., 182, p. 47, 1944,
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The third type of granite observed during this investigation is less
widely distributed than the other two., It is a coarse~grained rock
composed chiefly of pink feldspar, bictite mica, and quartz. This granite
generally shows extensive alteration of the mineral components. Chlorite
and epidote from the mica and sericite from the feldspar are the most
prominent alteration products. “leathering and alteration of the rock
constituents result in a distinctive reddish-pink outeron. This granite
occurs id numerous places but individual exnosures are comparatively suall
in area. The nost prominent exvosures ure in Camelsback iountain, north
of FPheoenix; in llount McDowell, at the junction of the Salt and Verde
Rivers; and in the eastern end of the San Tan lountains, east of Chandler.

In the hills between Cave Creek Station and llew River, in the
vicinity of the Bulldog lMline (secs. 2 and 3, T. 1 1., R. 8 Z.), and in other
localities, there are suall ereas of wvink granite which, on first glance,
appears 10 be the same as thal just described. O0On close insnection,
rever, the rock looks like a gray bictite-granite that has been discolored
by hematite {iron oxide) stains. Diabase intrusions usually occur near
these areas, and thoe red discoloration may be due to the oxidation of iron-
bearing minerals, either in the diabasc or in the sranite itself.

The granitcs are not considered to be of valuc for the storage or
transmission of vator, boecause they are impormcable cxcent along fractures.

Tertiary, Crctaccous, and nre-Crotaceous (?) rocks.

Velcanic rocks

Under this heading are grouped partially-netamorphosed volcanic rock
that are vrobably older than COretaceous but younger than nre-Cambrian,
and volcanic rocks belonging definitely to the Tertiary and Cretaceous
periods. There is generally no certain nmethod of distinguishing hetween
Tertiary and Cretaceous lavas in this region. Therefore, these lavas will
be counsidered together.

The partially-metamorphosed pre-Cretaceous volcanic rocks are not as
extensive as the Tertiary and Cretaceous volcanic rocks of the region.

They are difficult to classify as to age. The two ranges of hills
extending northwest from the vicinity of Cave Cresk Dam constitute the
largest exposurses. Metamorvohism has been extensive in these rocks and

definite schistosity has devcloped in places. Altcration of the mineral
constituents has been cxbreme, but the goneral apopcarance of the rock
indicatcs that 1t was formerly onc of the basic lavas. Dnidote and jasner
arc abundant as altcration wroducts.

The age of thess lavas is problematical. They are in contact with
both schists and granites, hut the actual contacts are covered by soil or
7eathered debris, making it impossible to deterrine their stratigraphic
relation. Within broad limits, it should be safe to assume that they are
vounger then pre-Cambrian and older than Cretaceous. They may be related
‘to the diabase that occurs commonly as intrusive dikes in the pre-Cambrian
granites and schists.

These laves nre extramely hard and fine-grained, and they have
nractically no value for ground-waotef storage oxcent vherc ther are
faulted or broken by later intrusions. ‘

Tertiary and Cretoceous lavae flows and dilkcs, or rosidual cvidence
of their orescnce, occur in rmost of the mountain rangcs in tThe region.
Thosc leva flows arc widely varied in charceter, reonging from light-
colorcd ccidic rhyolites to dark-colorcd besic andesitcs znd basalts.
Although thoy have been heavily croded, some of the lavas still have a
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thickness of hundreds or even thousands of feet. Probably the largest
unbroken mass of volcanic rocks within the region is in the Superstition
Mountains, where more than 2,000 feet of successive layers of rhyolites,
dacites, audesites, volcanic ash, and tuffs are exnosed in the nrecipitous
bluffs at the western tip of the range. _

Hearly all the lavas in the region occur as flows, and along eroded
borders they generally exhibit well-defined Tlov structure. They are
frequently inclined at a consiueraole aLo_e due probauly to bhlock
faulting and tilting. 1In a very few nlaces the formations hove the
appearance of volcanwc necis. One of uhe most preminent of these is a
high, conical hill of buff~colored dacite in sec. 35,
approxinately a mile west of Hew River 5% &t*on. This |
surrounded at its base by deenly eroded vpre-Ceambrian
few other hills in the region that resenble olcc“‘c
numerous exposures of tuffs, agglomasrate, “olcanlc a
that viclent erupntive act*on ccecurred in the regioi.

"

The alternation of lava flous with volcanic ash and tuff and the

abundant joints and fault fractures nreduce 2 tvpical topogTranhy here
these rcclis cccur. Tlat or gently-sloning hilitons are terminated abruptly
by almost vertical bluffs. These sheer bluffs merge into steen talus
slopes that gradua1lv ”1att°n out into the valley fTloors.

In general, the Tertiary and Cretaceous volcanic rocks are innermneable,
excrbalong Faults or fracturs zones and, considered by themselves, are
of little value in the storase and transmission of ground wvater. Becsuse
of their wide distribution, however, they have had a arofound effect upon
the drainage and unon the formation of the orincipal ground-vater reservoirs

the region.

Sedimentary rocks
There is considerabls doubt as to the age of the older sedimentary

rocks in this resion. ILaclk of fossils and definite marker horizons makes
any age correlation extremely difficul®, and it is only by acalogy with
similar deposits in other regions that thc ase of these rocks may be
1nferred. The distinction between the Quaternary denosits and tho deposits
that are Tertiary or older can he only *entative until fossil evidence o

ble mediuwn of identification is found.

Sedimentary rocks of Tertiary age or older occur in three comnaratively
swall areas in this region. One of these is Llount Mclowell, near the
junction of the Salt and Verde Rivers. Red conglomerates and sandstones
Torm a prominent bilufld

al
come equally reli

oW

uf’f which is one of the ]'z?larJu in the Salt River

Valley. The sediments rest unon coarse-grained C granite that is

similar in apwearance to the granite in the aain mass of Camelback Mountain.
Two areas of older scd11entgry rocks occur on the vest end of

Camelback liountain and in the hills that extcnd from Papago Parl south to
Tempe Butte. These two arsas arve nrobably exvosures of g gl denosit,

but the surface continuity is broken by a covering of later sediments

between the two outerens. On Camelback lountain the sad*derts shotr a

rough but very defLMlEP aeaqwng thut strikes northeast and dips at an angle

of avpnroximately 200 I At the basge, this formation consists entirely of
large granite boulders cimbedded in finer debris of granitic material.

Upvard, the rock materials become finer -grained and include boulders of
volcanLc rock and schist. Beds of red santstone and fine-grained conglomerate
occur near the top of the formation. The materials in all the beds except
those at the basc show the rounding effect of stream action, but sufficient
angularity is preserved to indicste a nearby source. Cementation has
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Queen Creek
: recharge from Queen Creek to the ground-water reservoir was

in ve"*"ﬁgyed by the Federal Geclogical Survey in 1929-1941. 3Babecoek and
Cushing=*/ state:
The copguted average rate of iufiitration over the
wetted area for the different floods varied from 90.14 to
2.08 feet pe“ dazy and averaged 1.0 Teet ver day. The rate

of infiltration for the summer-type flash-Tloods vas less
and showed a wider range than those for the winter-tyve
floods. This is attributed to the fact that floods of the
sumrier tyne are of shorter duration and con the average
carry more silt than those of the winter tyne.
"4 comvarison of the rates cf iﬂfiltrat on over the

wetted area Detween the gagin curing f10ﬁqs ith
the rates deﬁermi‘ef from the seewn g~«ue(sureﬁbj te during
meéerate to low flows of v clear water is
instructive. The average floods over the eﬂtzr@
streteh vas only about on while the averay
Tor the clear water in the parts of thao sir et
during the secnage-runs iia four Teet a day.
smaller rate of infiltrati during the floods was duc ir
part te the large silt-le carried during the early stages
of the flocod, and in wnart the snrchq1na 01 tnﬂ ¢100¢»- tu
during large flows vpon silty rathor

arcas outside the channels

”In the secnage-meas a.emen%s it was noted that the rate

of infiltration progressively decreased in a downstream

directlan as the amterial in the channel~-bottom becane

progressivelyr finer, It was also observed that during

continuous flows of clear water after floods, the rate of

infiltration increased with time. For a 2.l-nile stretch

betueen the Urner Gaging-Station and the highway bridge it

as 6.18 feet a day on January 29, 6,53 feet a day on

January 30, and 6.82 feet a day on Janvary 5%, 1541, Oan

lareh 23, 1941, several days after a large flood, the rate

of infiltration for the same reach vas 5.98 feet a day, and

on llarch 25, 6.84 feet a day. In cach case the water was

clear at the Upner Garing-Station but became prosressively

muddier downstream, shoving that the clear vater had

sufficient velocity te transport the fine material, leaving

the coarser and more nermeable maberial.”

Babcock and Cushing also state that during the neriod from February 12,
1940, to March 13, 1941, about half cf the water that éentered a 19-mile
reach of the Queen Creelr channel was recharged to the ground-water
reservoir., The total amount of water recharged vas abhout 32,000 acre-feet.

Quesn Creck is the only stream in the region in which the ;“oand-
water recharge has bean studied. IHowever, inasmuc‘ as Queen Croek is

imilar to certain other strsams in the region, such as Cave Creek, and
the Ilassayamra, Ague Fria, and lev Rivers, it is believed that recharge
from these streams occurs in a similar manner, although no quantitative

}-x_,

Tho
1

13/
Babcock, H. Ii., and Cushing, B. li., Recharge to ground-water from
floods in a tynical desert wash, Pinal County, Ariz.: Am. Geophys.
Union Trans.,pp. 49-55, 1941,
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estimate can be made.

Gila Ryver “ ‘ o
The Gila Aiver is influent in the reach from Ashurst-Hayden Dam to

a noint a few miles upstream from Lavesn. The only stretch of the stream

between these two points that can nossibly contribute recharze to the Salt

River Valley lies upstream from Florence, where therc may be underflou

B

northiuestuard into the Queen Croe¥ area. Turner and o‘Herugkfstate that
the average annual recharze in the reach from Ashurst-Hayden Daw: to Sacaton
Dam was 15,000 acre-feet bebtween 1934 and 1944,

Hessavampa fdiver

Tiie Hassayampa River is influen!
nountainous area, 4 uiles noery of Morristowu, SOHL”?APQ to the
junction with the Gila River. +in This reacnh the Hasssyamna River
ontributes considerable recharge to the groun& atu¢ reservoir
.nods. Until more data are obtained, thes guanti of recharge from
cannot be detemmined,

£

t from ere it leaves the

and Hew Aivers
Both bh e surface fLOh and the underflow of the Agua Fria Rlver are
stored by Carl Pleasant : [ er is released into a concrete-~lined
canal, vhich delivers it te liaricopa County liunicipal Wlater Conservation
District ifmber 1, for irrvigaticn use. IFloods in the New River or in the
drainage area of the Agua Fria elaw Carl Elea“ant Dam contribute recharge
to the ground-water reservoir. nt over 10” from Carl Pleasant
Dam also contributes *echar‘e. Th recharge from these sbtreams
cannct be determired until more data are ob

Cave Creek and Paradise Vallev

The recharge from Cave Cregl and Paradise Valley has been discussed
by Melonald, “jolcott, and Blu b in a report on Paradise Valley. They
state that the safe vield of the ground-vater reservoir iu Paradise Valley
is about 6,700 acre-fest vper vear, and thai the major nars of this is
furnished av recharze from Cave Creesk. Cave “veek also contribut@d an
unknown emount of recharge
flood~control dam.

Salt River

The Salt River is an influent strecam from Granite Reef Dam downstrean
to a noint about & miles west of Phoenix and, there ?ore, surface flows in
this reach of channel infiltrate rapidly iato the sandy stream bed and
recharse the ground-vater reservoir. Such flows and recharge wrobably
occur only during years of excentionally heavy runoff, because of the

i
large storage capacity of the six reservoirs on the Sait and Verde Aivers.

14/

Murner, 3. Fl., and cthers, Ground~watnr resources of the Santa Cruz
esin, Ariz.: U. S, Geol. Survey {mim eographed), n. 60, 1945,

-

~
;_)

15/
YcDonald, H. R., Wolcott, . I., and Bluhm, F. I., Ground-wrater
resources of Paradise Valley, liaricopa County, Ariz.: U. S. Geol.

P . A
Survey watcr-supoly pajer (in preparvationl.
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Otner streams
The recharge from the smaller streams and drainage channels that enter
or originate in the region is not large comvared to the recharge from the
other sources. However, the total recharge from all of these smaller
streams may be substantial.

Underfliow

The underflow of major streams where they enter the region does not
constitute an imvorta ‘t source of recharze to the ground-water reservoir.
The uﬁderfipw of the Hassayampa River, for example, was computed in 1940
by baococ5+—/ as less than 0.5 cubic foot per second, or about 300 acre-
feet ver year, using data obtained by the Bureau of Reclamation, United -
States Department of the Interior. The determination of rermeability o
which the estimate is based was made about 5 miies northwest of Morristown,
by means of test-pumping a large well and measuring the water levels in
numerous observation wells installed in the narrow river channel.

The underflow of the Agua Fria River is intercevted by Carl Pleasant
Dam. The underflow of Lew River is probably less than that of the
Hassayampa River. Cave Creelk has little or no underflow through the Phoenix
Mouwntains. Oranite Reef Dam i ntercepts the underflow of the Salt River.
The underflgid?f Queen Creek, at the "hitlow damsite, was computed in 1944
as about O cubic feot per second or 440 acre-feet per year.

There is a possibility that some recharge is contributed to the
ground-water reservoir by underflow from the Gila River into the Queen
Creek area. Data are not yet available to determine whether or not this
occurs. The Gila River contributes underflow to the Salt River Valley
between the Sierra Estrella and Salt River lountains. Turner and other
state that, in 1940, this underflow was about 4,000 acre~-feet ver year.

The total underflow from the sources listed is less than 5,000 acre-
feet per year. The underflow of cother washes that enter the area is nos
known, but it is probable that the total underflow from all sources into
the Salt River Valley is little more than 5,000 acre-feet wver year.

Precipitation

A 1little recharge to the ground-water reservoir may occur directly
from precipitation, but in the desert areas the greater part of the
rainfall absorbed by the soil is probably lost by evaporation and
transpiratiozlg . Likewise, precipitation on cropwed land probably does
not contribute any apvreciable quantity of recharge, as the wator-~
holding capacity of the soil is high and the rainfall is largely used by
the cromns.

16/
“abcocu, H. M., Memorandum regarding underflow of the Hassayampa River
\manuscrlpt report in files of U. 3. Gecl. Survey) 1940.

17
Unpublished data in files of U. S. Geol. Survey.

18
Turner, S. F., and others, Ground-vater resources of the Santa Cruz
Basin, Ariz.: U, S. Geol. Survey (mimeographed), p. 42, 1943.

19/
ldem., pp, 53-61 . . )
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t Discharge :

Discharge of ground water from the Salt River Valley occurs both by
Punping and by natural means. Natural discharge includes ground water
that enters the streams and is discharged as surface flow; it also includes
underflow out of the valley and water discharged by evaporation and trans-
piration. Pumping in any part of the valley affects the ground-water
supply of the wvalley by increasing the amount evaporated and transpired
and reducing that discharged as surface flow and underflow. :

Pumping

Pumping by the Salt River Valley “iater Users' Association {Salt River
Project) first exceeded 100,000 acre-feet annually in 1922, Most of the
wells drilled prior to 1930 did not greatly exceed 300 or 400 feet in
depth but most of the wells drilled in recent years are deeper, ranzing
from 450 to 900 feet, and averaging about 650 feet in depth. The yield
and drawdown of wells differ greatly among individual wells and in
different parts of the valley. In 1946 more than 200 well-~discharge
measurements were made and the discharges ranged from 200 tc approximately
6,000 gallons a minute.

The Ground Vater Act of 1945, nassed by the Arizona Sbate Legislature,
required that all irrigation ang drainage wells with a capacity of 100
gallons a minute or more be registered with the State Land Cormissioner.
This act further required that well ownsrs or operators repert every year
the total amount of water produced from each of the wells registered. Up
to November 1946, 700 wells in the Salt River Valley had been registered
with the State Land Commissioner. Records were obtained by the Geological
SBurvey for 137 additional wells, making a total of 837 irrigation wells for
which data are available. Of this number, 638 wells were owned by
irrigation districts or other large users of ground water and 199 were
privately operated. Descriptions of typical wells are given in table 5.
The investment in wells and pumping equipment in this area is estimated
to be at least 10 million dollars., The locations of all the irrigation
wells are shown on plate 1. Plate 1 also shows the areas irrigated in
1946, divided into: (1) Lands irrigated primarily with surface water,
and (2) lands irrigated primarily with ground water. During 1946 a total
of approximately 257,000 acres was irrigated primarily with surface water
and 179,000 acres primarily with ground water. Table 3 shows the
estimated quantities of ground water fumped in the Salt River Valley
during the years 1933-1945, inclusive, and the quantities cof surface water
diverted at Granite Reef Dam. The total pumpage of ground water in 1945
was about 1,143,000 acre-feet,

Since 1920 the trend of the water table has been downward, although
monor rises of the water table have occurred during or following yvears
of high precipitation. In some areas the decline of the_ water table in
response to heavy pumping has necessitated changes in the adjustment or
"setting” of the pump bowls or speeding up the pump in order to continue
delivery of sufficient water for irrigation. These changes have often
resulted in overloading of the pump motors. Ikasurements of demand on
electrically-powered installations showed thas slightly more than half of
those visited during this investigation were overloaded. The maximum
overload was 37 percent and the average was about 16 percent. The
continued downward trend of the water table indicates that the annual safe
yield has been exceeded for several years and that, if pumping in the
future continues at the same rate as during the last 3 years, the depletion
of ground-water storage will become serious.

o
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Natural discharge

Surface filow
' The average annual discharge of surface water in the Gila River at

Gillespie D?m.was about 93,000 acre-feet for the period 1942-1945,

: s wa2l/  mee e TA s .
inclusivesxi - &ffluent seepage from the ground-water reservoir probably
furnished the greater part of this flow, and the remainder was derived
from floods.

Underfiow

" Underflow from the Salt River Valley nrobably occurs along the Gila
River channel at Gillespie Dam, and it may also occur heneath the lava
flows of the Gila Bend lountains,

Jakoskygi made an investigation to determine the distribution and
structural relations of the geologic formations at Gillespie Dam, and
their effect on the subsurface flow of water. Jakosky's investigation
established the fact that aguifers exist underneath the volecanic rock
on which the foundation of the dam rests, and that underflow escapes
beneath the dam through these aquifers. Jakosky apparently did not
estimate the quantity of wunderflow beneath the dam, and without additional
information this cannot be computed, However, the underflow is undoubtedly
stall compared with the surface flow at the dam.

Underflow may follow the old courses of the Gila Riyer through or
under the lava flovs of *he Gila Hend llountains. Ros discusses the
nrobability that the Gila River at one time continued its westerly course
from the Salt River Valley through the area now occupied by the lava
Tlows of the Gila Bend licuntains. He states:

"It is probable that when Gila River was dammed by the lava flow

at the Peoria dam site a large part of the waiter escaped westward

through the vass now utilized by the old road through the Gila

Bend HMountains. During this period the river did not make the

long swing to the south around these mountains as it does now and

as it did before the lava blocked it. Such a hynothesis seems to

offer the only vrobable explanation of the remarkable terraces

20 to 50 feet high and a quarter of a mile to 1 mile avart along

the wash that issues from the pass containing the old road on the

southwest side of the mountains, The present wash is entirely
inadequate to have cut such terraces.”
The Peoria damsite mentioned is now occunied by Gillespie Dam.

Although the total underflow out of the Salt River Valley is unknowm,

the amount may be substantial and should be thoroughly investigated.

Evaporation and transniration
The water used by vlants and evaporated from the land surface
constitutes the zreatest part of the discharge from the Salt River Valley.

et s e e b

20/

Parker, G. L., and others, Surface water supply of the United States,
Part 9, Colorade River Basin: U. 8. Geol. Survey ‘Jater-Supply Papers
959, b, 300, 194%; 979, n. 307, 1944; 1009, pe. 310, 1945; 1039 (in
preparation).
21/
Jakosky, J. J., Zxploration geonhvsics, Times Mirror Press, »p. 373-37
1840.

28/

Ross, C. P., The lower Gila region, Ariz.: U, S. Geol. Survey ‘ater-
Supply Paper 498, p. 71, 1923.
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Of this, the amount used by commercial crops is beneficjal, but the amount
used by the natural river-vottom growth represents an absolute waste of
water,

The use of water by phreatophytes (salt cedar and other natural river-
bottom vegetation) in the Salt River Valley has never been determined.
The following estimate of the amount of water used by this type of vegetation
in the Salt River Valley is based upcon areas and densities of growth
estimated from aerial photograshs, and upon rates of water use by salt cedars
in Safford Valley, along the upner Gila River. The aerial photographs used
were made in 1941 for the “arlcopa County Board of Supervisors. The total
area occupied by phreatophytes along the Salt River from Granite Reef Danm
to its confluence with the Gila River, and along the Gila River from this
point to Gillesypie Dam, was estimated from the vhotogranhs to be about
18,9500 acres. A4bout 13,500 acres of this was estimated to have a density
of growth of 100 percent (maxirmm density). The remaining 5,000 acres
was estimated to have a density of growbth of 50 percent, which would be
equivalent to 2,500 acres at 100 nercent. The amount of water used by these
plants was estimated to be about 8 acre-feet wer vear vper acre of 100 percent
density, on the basis of the Safford exuerimen 3su~f¢£3. From these data,
River Valley by this type of

1

\D

the total amount of water used within the Salt Ri
plant was estimated to be about 130,000 acre-feet in 1941, Since 1941 the
area of grouth has increased reatly

The awmount of water used by “Hreatooh rtes along the Gila River from
Sacaton Dam to the gaging station near Laveen was estimated by Turner and
others22/ %o be about 100,000 to 150,000 ecre~feet in 1940. The area
occupied by phreatcphytes in the 13 miles betveen the gaging station near
Laveen and the confluence of the Gila and Salt Rivers was not estimated,
but it is known to be large

Detailed fielid surveys aLd recent aerial ohotographs would be
necessary for closer estimatbtes of the total amount of water used by
phreatophytes in the valleys of the 3alt and Gila Rivers in the region.
However, on the basis of available data, it is estimated that the water
used by phreatophytes in this region is not less than 200,000 acre-~feet and
may be as much ag 350,000 acre-feet mer vear.

Fluctuastions of the water table

Measurements of deéeptk to and fluctuations of the water table are of
primary importance in the’study of ground-water resources. The alluvial
£ill of the Salt River Valley is a natural underground reservoir. The
water levels in wells show the extent of depletion and replenishment of
this natural reservoir

Meost of the available data regarding water-level fluctuations have
been obtained by wersonnel of tvhe irrigation districts and are confined
for the most part within the project boundaries., Some of the districts,

23
Turner, S, F,, and others, Water resources of Safford and Duncan-Virden
Valleys, Ariz., and IN. Mex.: U. S, Geol. Survey (mimeographed),
vp. 7-10, 1941.

24/
Unpublished data in files of U. S. Geol. Survey.

&5-]/
Turner, S. ¥,, and others, Ground-water resources of the Santa Cruz
Basin, Ariz.: U. S. Geol. Survey {mimeogravhed), n. 68, 1943.
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notably that of the Swlt River Valley Vater Users' Associgtion, have kept
good records for meny years. These records were relied uponr to furnish
nost of the history of water-level fluctuations in the Salt River Valley
prior to about 1939. Since that time most districts have-obtained records,
but there has not been a coordinated and integrated program. During the
present investigation, measurements of water levels have becen made preriod-~
ically in wells that were carefully selected with regard to depth, type

of well, location within the valley, and length of previous record. These
periodic measurements should be continued. Short-period records of water-
level fluctuations have 1little value in the determination of changes in
storage because of the large seasonal fluctuabions resulting from heavy
pumping.

The average ground-water level in the Salt River Project, as indicated
by measurements made by the Salt River Valley ‘Jater Usecrs' Association,
showed an almost continuous rise until about 1920, when pumping and
natural discharge became greater than the recharge and the water level
began to decline. This downward trend has continued to the present (1946).
Although conclusive data are not available, a similar downward trend orobably
exists in the remainder of the Salt River Valley with the oxception of
parts of the Rooscvelt and the Buckeyc irrigation districts.

In the large area occupied by the Salt River Valley, many different
local factors affect the fluctuations of the water table. Therefore, the
valley has been arbitrarily divided into vortions that arc discusscd
individually.

Queen Creck erda and Roosevelt ‘mter Conservation District

The water table in the Queen Creelr area and in the Roosevelt ‘Jater
Conservation District has declined steadily since 1930, the first year
for which records are available. The average decline during the veriod
1930-1946, inclusive, was about 30 feebt, although the maximum was 50 feet.
The depth to water in rmost of the area was between 90 and 150 feet in
1945. The graph of well 101 {(fig. 1), which is about 3 miles from the
nearest irrigation well, shows a decline of the water level of about
7 feet since 13540.

Deer Valley
Development of ground water in Decr Valley for irrigation was startcd

about 1940 and has grown' steadily. The first watcr-level measurcments
available werec those made about 1940, and these showed an average depth

to water of about 100 feet. The graph of well 2551 (fig. 2) shows that
the water level has declined 35 feet since 1942, or about 7 feet a ycar.
This well is about a mile from the nearest irrigation well and probably
shows only the general effects of pumping in Deer Valley,

Agua Fria and New River area

In 1930 the water table in the area near the junction of the Agua Fria
with the Gila River and for about 2 miles to the north was less than 10
feet below the surface. The depth to water was increasingly greater to
the north, and near the junction of the Agua Fria and New Rivers it was
about 30 feet. Farther north, in the vicinity of Marinctte, it was
slightly morc than 70 feet. In 1945 the depth to water remained less than
10 feet in the area ncar the junction of the Agua Fria and Gila Rivers
but farther north, near the junction of thc Agua Fria and New Rivers, the
depth to watcr had declinsd to about 65 fect, and near Marinette it was
115 feet.
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 ‘Typical fluctuations of the water level in the s7ea since 1930 are
shorn in figure 2 (well 285%, 13 miles northeast of Marinette). The water
level in this well has declimed 35 feet in 17 years.

Litéhfield Park-Beardsley area

In 1930 the depth to water in the Litenhfield Park area was about 50
or 60 feet and by 1945 this had inereased to about 90 feet. The graph
of well 3487 (fig. 3}, located 2 miles west of Litchfield Park, shovws
typical fluctuations of the water table in this area. The trend of the
water table has been downward since 1953, except for a rise during the
wet winter of 1940-1941, The water table dzclined from 75 feot below the
surface in 1930 %o 103 feet in 1946, A% well 3686 the first measurement . :
available was made in 1938, at which time the depth to the water table
was about 180 fogt (fig. 3). Although this well is more than a mile
from the nearcst irrigation well, the gencral decline in the water level
shows the effcet of heavy pumping. The offest of the recharge during
the wet winter o) 1940-1941 did not becoms cvident in this well until
almost a yecar later, and then the water level continued to rise for about
a year before reguming the downward trend.

Salt River Project

Tn 1913 the watcr table wds less than 10 fceot below the land surface
in approximatcly 12 pereent of the arca occupicd by the Salt River Project,
according to data furnished by the Salt River Valley Water Uscrs'
Association. In about 67 perecnt of the project area the water tablc was
from 10 to 50 fget below the land surface and in abeut 21 percent of the
arca the dopth was from 50 to 150 foct (nl. 2}, The wator tablc in 1945
was less than 10 feet below the land surface in only 0.2 percent of the
area, from 10 to 50 feet in about 55 percent ef the area, and from 50 to
150 feet in about 45 percent of the area (pl. 3). The depth to water was
still less than 150 feet in the Salt River Project area. Similar data
for the various parts of the Salt River Valley are shoull for the years 1930
and 1945 in table 2. For the Salt River Project these data are shown
for the years 1¢13, 1920, 1930, 1940, and 1945.

In general, the water table in the Salt River Project rose from 1913
to 1920 and then started the decline that has continued to the present
time.

The graph of well 1106 (fig. 1), about 2 miles east of lMesa, indicates
that the water table fluctuates in response to pumping and to recharge from
mrater used for irrigation. The water level in this well rose about 30 feet
during 1941 because of reduced pumping and inereased recharge. Then the
water level declined and, in 1945, it reached a point about 2 feet below
the orevious low water level of 1940. The graph of well 1456 (fig. 1),

& miles south of Tempe, indicates the same general type of fluectuation
but there is less pumping and more recharge from water used for irrigatiocn
than in the vicinity of well 1106,

The water lovel rose almost 25 feot during 1841 and 1942 in well 1603
f{fiz. 1) at Scottsdale, which is in an area of moderatcly heavy pumping.
1t has shown a net decline of about 16 feet since 1935, lell 5051 (fig. 2)
is in an arca of hcavy pumping near Tolleson and thc graph shows a declinc
in water level of almost %1 Tect since 1930. This arca receives a large
amount of recharge from watcr used for irrigation toc the north and east,
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: Roosevelt Irrigation District
: A part of the Roosevelt Irrigation District occupies the area where
the valley £ill narrows between the “Thite Tank Mountains on the north and
the Buckeye Fills on the south. This constriction forces a part of the
underflow in the valley to the surfzce in the low areas along the Gila
River., In both 1930 and 1945 no apprecisvle part of the Roosevelt
Irrigation District had a depth to water of less than 10 feet. The area
in whiech the weter table was 50 to 150 feet balow the surface decreased
from about 66 percent in 1930 to 57 perccent in 1945 {sece table 2). The
gravh of well 4051 (fig. 3), 1 mile southwest of Porryville, shows tho
effect of wet and dry cycles with no definite long-time *trend. The granh
of well 4711 {fig. 3}, about 2 miles north of lassayampa, also shous
minor fluctuations but has a general upward trend, which amounted to about
10 feet during the wmeriod 1938-1945, inclusive.

Buckeye Irrigstion District

The guantity of water sumped for irrigation and drainage in the
Buckeye Irrigation District is small when compared with the quantity of
surface water diverted. & part of the district lies in the area wherc
the valley fill narrows between the “hite Tank Mountains on the north and
the Buckeye Hills on the south. This constrietion forces a part of the
underflow to the surface in the low arcas along the Gila River.

Table 2 shows that in 1930 the water tabls was less than 10 feet below
the surface in approximatoly 57 percent of the arca within the district
{including the flood plain of the Gila River), and that by 1945 this arca
had decrecascd to about 44 nercent. Tho remaindor of the arca in both 1930
and 1945 had 2 doonth to wvater of 10 to 50 feet. Available rccords of
water-lovel measurcronts in this arca wore insufficient for the preparation
of gratzhs.

Safe vield of the ground-water reservoir

Perhans the mest vitsl concern of farmers in the Sait River Valley
is the determination of the quantity of water that cen be pumped annually
from the ground-water reserveir without denleting the sunply available
for continued ecoromical pumping. The downward trend of the water levels
during the last several years indicates that, under existing conditions,
the anmual safe yield has been exceeded. The safe yield is affected by
many factors that canuot be evaluated with existing data and, therefore,
no estimate of the annual safe yield is given in this report. fThe average
annual recharge from all sources must be determined. The total discharge,
including both surface flow and underflow leaving the valley and the
quantity of water used by salt cedars and other river-bottom growth, must
be measured. The quantities of soluble salts entering and leaving the
valley must be known. Consideration must be given to the necessity of
bringing these quantities more necarly into balance, as discussed in the
ensuing seetion on quality of water. The relation of this "salt balancce”
to the anmual safe yield of the ground-vater reservoir must be considered.
In this connection, the possibility of vreventing some of the salt inflow
to the upper Salt River should be thoroughly investigated.




QUALITY OF "IATER

Chemical character of the ground water
More than 500 analyses of ground water Trom the Salt Fiver Valley
were used in the nreparation of this report. Some of these analyses
were obtained from the Salt River Valley Vater Users' Association. The
Geological Survey collected and analyzed asbout 150 samples from all parts
of the region between 19240 and 1948,
Plate 4 was prepared from all the available analyses, and
shows the concentration of dissolved solids in ground waters in most of
o .
v

the area. Ground waters of the area differ considerably in ¢

In the eastern and northern parts of the area the ground waters g
contain less than 1,000 parts per million GP dissclved solids
shows that most ground waters containing more than 3,000 vart
of dissolved solids are found in the following locaiities: (
Chandler, (£} along the southern edge of the Salt River Mbuptains,

(3) west of Laveen, (4) along the Salt River betwcen Phoenix and ths
confluence of the Salt and Gila Rivers, and (5) along the Gila River

from its confluence with the Salt River to Gillespie Dam.

Analyses for typical ground waters in the area are shown in table 6.
These analyses show that the less highly-mineralized waters usually
conbain mainly calciwn, magnesium, chloride, and bicarbonate. The more
highly-mineralized waters generally contain mostly sodium and chloride,
and the most highly-mineralized waters contain large amounts of calcium
and sulfate in addition. Abnormally high wvroportions of some of the
minor constituents are present in certain waters of the arca. In most
of the ground waters of the United States nitrate is ovresent in very
small quantitics, generally less than 1 part per million., In ground
waters of 'the Salt River Valley, nitratc concentrations of 50 to 100 parts
poer million are common. In many vlaces in the arcg fluoride is vresent
in quantities grcater than 1.5 parts per milliong®/ . Boratc was found in
some of the waters of the arca, and the highest concentration of borate
found was 40 varts mor million in well 1457 (table 6). No other comparably
high coneentrations cf borate were found, bul a few samples from wells
in the castern part of the area contained as much as 4.0 parts per million.
Less than 1 part vwer million ¢f borate was found in most samdles.

Chemical ‘charagter of surface watsrs

Many analyses are available for the waters of the S21t and Verde
Rivers in the area. A few analyses are available for the Gila River at
the Ashurst-dayden Dan»mZ and meny more are available for this river near
its confluence with the Salt River and at Gillesnie Dam. Only a few
analyses for the other sireams are available.

“later of the Salt River a few miles unstream from its confluence
with the Verde River is of mederste to moderately high conccntration, usually
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containing mostly sodium and chloride.  Vater of the Verde River is usually

lower in concentration than that of the Salt River, containing mostly
calcium and bicarbonate. In the 12 months ending September 30, 1945,

the minimum concentration of dissclved solids in the combined flow of the
Salt and Verde Rivers at Granite Reef Dam was 226 parts per million, and
the maximum was 601 parts per miilion. From the small amount of data
available, waters of the Gila River entering the area at Ashursi-Hayden
Dam seem to have about the same average concentration of dissclved solids
as the waters of the Salt River a few milss upstrear: from its confluence

with the Verde River. However, the Gila River waters contain nrovortionately

more calcium and sulfate and less sodium and chloride +haﬁ do the waters of
the Salt River. It is probable that surface runoff in the other stream
entering the area is of rather lov :

mineral content, although L't‘le is

knovn of the chemical character ¢f these waters.
Surface flows in the Salt and Gila Rivers ncar t%eir confluence are

derived mestly from sespage of highly-mineralized ground waitcrs. These
- J 6 B
seepage vaters contain nostly sodium and chloride bhut also have high

concentrations of calecium, magnesiug, and gulfate. During necarly all of
the 12 months ending Septcmbpr 30, la45, the concentration of dissolved
solids in the water of the Gila River at Gillesnie Dam varied less than
10 percent\from.an averaze concentration of about 4,000 parts per million.
Tor a short period during August 1945, flood waters reached the dam and
diluted the normal dr“lﬂ&gn waters considerably. ¥Flood waters in this
region are generally Jow in dissolved matter. However, mixing of flood
waters witl more high 1v-n1npia7100q levw-flow waters in storags reservoirs
a Rchu~ ic“d to m &1*v the extremes in

of unco olled flows in these streams.
egenta ‘ve analyses of surface waters in
the area. The aporoxi g ntraticn of the mized Salt and
Verde River water s diverted into the ua Canal at Granite Reef Dam
during the 12 months ending Sentember 30, 1945, is shown by analysis 1,
and the ggroV;rata average concentration of these vaters diverted into

C : the pericd is hovn ay aAaL;51s 2.

on the Salt, Verde, and Gila
corncentration thait are t&g
Table 7 contains

4,0 &

Q
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the South Canal at this point during

The approximate average compesition of water leaving the Salt River Valley
as surface flow in bthe Gila River at Gillesnie Dam during the same peried
is showm by analysis 3.

Relation of aualivy of water to use

Irrigetion
e Salt Aiver Valley large quantities of wvater are used for
. 4 large part of this water is obtained from surface sources,
vy from T t and Verde Rivers. Tlater ,ram these streams at

In th
irrigation
,
e

,’:f W

.,

orincipal he Sal
Granite Reef Dam is generally Texcellent to good’ 28/ for irrigation use,
but at times the wabter diverted at Granite Reef Dam may be sufficiently

high in sodium percentage to be classified as “good to injurious™.
Drainage waters that rebturn to the river channels within the area

are diverted and reused for irrigetion in the western narts of the Salt

River Valley, or in the Gila Bend area south of Gillespie Dam, These

2
VJilcox, L. V., and lgistad, C. C,, Internretation of analyses of
irrigation waters and the relative tolerance of plant crops: U. S.
Devt. Agr., Bur, Plant Industry, Soil and Agr. Research Administration;
Riverside, Calif. LlWGOﬂrannAd, 5 »v., lay 1943.
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waters are usually within the "injurious to unsatisfactory™ classification,
but occasionally flood flows dilute the drainage waters and improve their
quality.

Ground waters in the eastern and northern parts of the Salt River
Valley are generally "excellent to good” for irrigation, but plate 4
shows that the ground waters are highly mineralized in a large part of the
Salt Rver Valley. These highly-mineralized waters would generally be
clasged as "injurious to unsatisfactory™ for irrigation.

Domestic use

The public water supply for FPhoenix is obtained from a system of wells
and an infiltration gallery alceng the Verde River. “latcr from this
system is hard but does not contain an excessive amount of dissclved
matter. Additionel wabter is obtained from wolls near Scobtisdale. “fater from
these wells is hard and rather highly minsralized., The public water
supplices of smaller tovms and private domestic sunplies in rural arcas are
generally obtained from wells. In many places these waters are oxcossively
hard and may contain sufficicut amounts of sodium and chloride or other
substances to have an unpleasant tastc. Ground water in mueh of the area
may contain sufficient fluoride to cause vermanent mottling of the tooth
g¢namel when drunk continuously by small children.

Industrial use

Because of the growth of the city of Phoenix and the expansion of
local industries, an increasing amount of water is used industrially in
the area. An important and rapidly increasing use of water is for the
air-conditioning o¢f buildings. ‘Vater that is available to wells in the
vicinity of Fhoenix is of satisfactory quality for cooling; however, this
vater is not chemically suited for many industrial requirements without
softening or other treatment.

Relation of gquality of water to recharge and source of dissolved

soclids in ground water

In the irrigated vporticn of the Salt River Valley the principal
sources of ground-water recharge are those associated with irrigation.
Irrigation water applied is partially evancrated and transpired. The
dissolved matter originally contained in this part of the water is left
behind in the soil and later is carried down to the ground-water reservoir
by the infiltration of excess irrigation water, and the effect of this
type of recharge is shown in the rather high mineralization of ground
waters in most of the irrigated parts of the area. In the zones of high
dissolved-solids concentration near Chandler and in the western »art of
the area the mineralization is caused partiy by dovnmward seepage of
irrigation water that has become highly-mineralized in this wvay. It is
likely that in these areas the movement of ground waiter is slow, and
the pumning and re-pumping of zround water for irrigation has caused the
accumulation of highly-mineralized water. Alsc, it is possible that
mineral matter may be contributed to the ground water in the area near
Chandler from soluble devosits laid dovm under local playa conditions
when the valley fill vas being Tormed. The extent to which upward leakage
of artesian wator may contribute mineral matiter to the £ill is not knowm,

Vaters of low mineral content arec added to the ground-water reservoir
by flood flous in the streams cof the arca and, perhaps in a few places,
directly by rainfall., The ground water in the GQueen Creek area is re-
charged mainly by flood flows. ‘/aters in this part of the area, as shown
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by plate 4, are of comparatively low mineral content. Thev tend normally
to move westward, but ground-water movements in the entire area are
influenced considerably by pumping. Recharge from flcod flows in washes
also reaches the Salt River Valley along the north side of the area, The
amount of this rechargs is atnarenulj small because most of the areas with
Uat@; of low mineral content along the north side of the 8Salt River Valley
all. An exception occurs in the vicinity of the Agua Fria and New

e Shis
Rivers. In this locality recharge from these streams causes consideralile
dilution of the ground water. Ihe effect of this recharge is sufficient

<t

o cause wide differences in the concentration of ground water in closely-
ced wells west of Tolleson. Farther south, near the Gila River, however,

the effect of this recharge is no longer apparent, nrobably because nost

of the diluted wrater is removed by mpumuing before it reaches this area.

The only locality within the Salt River Valley where recharge from
deep-seated inflow is definitely known to cccur is east of ilesa. Several
wells in this locality yield hot water with a somowhat higher dissolved-
solids content than that of water of norma mperature from surrounding
wells. The amount of recharge from this infiow camot be cleosely estimated
but it probably is rather large because the temperature and the guality
of water are affected in an area of at least 5 sguare miles (vl. 4). The
warmest water in this area comes from a well at the Buckhorn resort 7 miles
east of llesa, and has a temperature of 118° 7.

4]
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Sources of dissolved matter in surface waters entering the area
Surface waters of the upner Salt aid Gila Rivers are often rather
highly mineralized. Some of the sources of the dissolved mattsr in these
streams have been located by wrevious investigators. hayaen““ has
summarized the available information regarding salt inflows that reach the
Salt River upstresm from Roosevelt Dam. The quantity of salt entering
the stream in a 20-nile reach of the river, in the vicinity of Carrizo
Creek, is stated in Favden's renort to be ebout 315,000 tons annually.
This amount is derived from salt springe and from lcacb ing of salt denosits
the area, both along Carrizo Creek and along the Salt River downstrean
from the mouth of the cresk.
The sources of dissolved matter in Gila River waters are not localized.
Much dissolved matter is added to the stream by salt spring inflows
artesian leakage, and drainage from irrigated lands sast of Coolidge Dam,
and additional dissclved matter is hrought in west of the dem by springs
and by infiowr from tributwry streams.

Discharxe of dissolved salts from the Salt River Vallev
Ir acortnlation of sotuble mattser within the regicn, in either the
soil or the ground-water reservoir, is to be prevented, the soluble matter

removed from the -e@’ 1 by drainaua mst annroximgtely equal the scluble
matter entering the £ all sources, The vrincinal means by vhich
dissclved soclids are dlscnar;ud from the region is in the water draining

out as surface flow in the G¢l River at Gillespie Dgm. In addition, an
unkneorm but nrobably much I i dissolved sclids is removed
from the region by underf .

The oa1t Verde, and Gila Rivers are the three main sources of the
soluble matter entering the region. Minor amcunts are hrought in by other
streams and by inflov Trom ddex 3
It is not nossible to determine accurately the total amount of soluble

}.S
p)

ﬂayden, T, 4., Salt investigations on Upper Salt River: Izanuscript
report for Salt River Valley Yater 1 s' Association, 4 ppe, 5 nl., 1940,
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matter that is annually brought into the basin, Fairly completec data are
available for computing the inflow of dissolved matiter in the Salt and
Verde Rivers and the outfiow of dissolved matter in the Gila River at
Gillespie Dams These data wers obtained from the files of the'Salt River
Valley Jater Users' iAssociation. The ameunts of soluble matter brought
in by the waters of the Gila River and obther streams cannot be computed
because few chemical analyses for these waters are available.

The available dasa are not adequate for determination of the balance
between salt inflov and outflow. However, there are ample indications
that soluble salts are accummlating in parts of the Salt River Valley.

From water analyses an discharge records it is estimated that, in the

12 months ending September 30, 1045, about 60G,000 tons of dissolved solids
entercd the valley in the surface flow of the Salt and Verde Rivers. The
amount contributed by the Gila River during the period cannot be computed
from the available data, but it was undoubtedly largc. In the same period
about 460,000 tons was removed from the valley in the surface flow of the
Gila River past Gillespie Dam. Some additiornal soluble matier is removed
from the valley by underflov. The amount thus removed is unknowm, and
although it probably is comparatively smail it is significant and furthor
studies must be made beforc the total quantity of soluble matter leaving
the valley can be closcly determined.

From thesc figurcs, it is apparent that the amount of dissclved mattor
remeved from the valley in the surface flow of the Gila River past Gillespic
Dam during the period was at least 140,000 tons less than the amount of
dissolved matter brought into the valley by the Salt and Verde Rivers alons.
This 140,000 tons of soluble matter must havc been left in the valley.

In addition, an amount equal te the soluble matter contributed by the Gila
River and all other sources was left in the valley during the period, cxcept -
for an unknowm but probably minor amount removed by underflov.

liany wells in the valley have been sampled several times since abou
1937. The analyses of these samples show the changes that are taking siace
in the quality of ground water in the area. ‘Mhere the ground waters are of
moderate mineral content, as in the eastern part of the Salt River Project,
the concentrations have decreased slightly in some places but have increased
slightly in others in the 10 years of record. These changes probably have
resulted from the movement of ground water through the area. TFurther
sampling and continued records of numpgge in the area are needed to show
the influence pumoing may have upon these ground-vater movements and the
resulting changes in the quality of the water.

Soluble salts are probably sccumilating in at least two of the areas
shown by plate 4 to be underlain by water with more than 3,000 parts ver
million of dissolved solids. In 1946 nany wells in the area southwest of
Chandler yielided water that iras more highly mireralized than that yielded
in 1941, That salt is accummlating in the western end of the Sait River
Valley is indicated by records of analyses for some of the wells of the
Roosevelt Irrigation District near Buckeye. Jater from some of the wells
in this area has doubled in the concentration of dissolved solids since
1937, and a few of the wells have been abandoned becsusc of the increase
in mineral content. This area has gome of the most highly-mincralized
ground waters of the Salt River Valley {sec pl. 4). \

If the present trend continues, the increase in mineral content of
ground water in the vicinity of Buckejwill eventually force a reduction
in the amount of water numped for irrigation as more of the water becomes
too highly mineralized to be used. This reduction in pumpage would increase
the flow of dissolved solids oubt of the area at Gillesnie Dam, as the water
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table would rise and more ground water would move into the river channel,
This would tend to bring salt outflow and inflow more nearly into balance.
It may be possible to bring the ouiflow amd inflow of dissolved salts
in the valley more nearly into balance by reducing the salt inflow. It
has been shown that a total of about 315,000 tons of salts enters the salt
River annually east of Roosevelt Dam. It might be feasiblc to prevent some
of this salt inflow. However, ewven if 2ll or a substantial nart of this
salt inflow could be stopped it is unlikely that a satisfactory "salt
balance” could be maintained with an annual outflow of di ssolved salts
less than the 450,000 tons that left the arca in the 12 months ended
September 30, 1945. Further increascs in pumping in the arca will reduce
the quantities of water passing Gillesvie Dam and hence will tend +o
reduce the total amount of scluble salts annually removed from the area.
The large amount of water transnired by the dense growbths of salt

cedar and other river-bottom vesetation inereases the “onceetza:ion of

dissolved solids in the river-boittom area because the dissolved switer in

the water is left behind when the water is transpired., IT th‘" waste of
a

is v
water could be stopred the ground water in this part of the valley wou
be of better quality. Seepage of this more dilute water into the
channels would increase the quantity and improve the quality of the waters
of the Salt and Gile Rivers in the area where these strcams arc effiuent.

SULIARY AND CONCLUSIONS

The arca included in this investigation is gencrally known as the
Salt River Velley. It lics orincipally in Maricopa County, although a part
along the south and cast margins lies in Pinal County. The arca is a part
of the bread, flat plain that occupics a large nortion of southern Arizona.

Ground water occurs in the gravel and sand denosits in the unconsolid-
ated ssdiments in the Salt River Valley. These sediments were derived from
the broken, mountainous country %o the north and east and from the isolated
ranges within the valley borders. The sand and gravel deposits are the
source of water for most of the wells in the area. The beds are discontin-
uvous but intercomnected, as in any given locality the water in practically
all wells stands at a definitec level that forms a comparatively uniform
surfacte. .

Hater rocharged to the aguifers in the v egl is derived from four
main sources, listcd in ordgr of importance: (z Irrigation and canal
scepage, (2) stream flow, (3) undor: flov of major strcams that enter the
rogion, and (4, rainf avl. The total recharge to the ground-water reservoir
cannot be cstimaled bocausc sufficient data arc not available.

Discharge of ground water in the Salt River Valley occurs both by
pumping and by natural mcans. Natural discharge includes ground watcr that
entecrs the streams and is discharged as surface flow; it also includes
underflow out of the valley, and water discharged by evaporation and
transniratiou. Pumping in any part of the valley affects the ground-water
supply of the valley by increasing the auount evaporated and transnpired
and reducing that ﬂ;so:ﬁ“ced as surface Tiov and underflow,

Aecords were obtained f a total of 837 irrigation wells in the
Salt River Valley during un;s 1nvestigatjon, and the investment in wells
and pumping eguinment iz estimated to he at least 10 million dollars. In
1946 approximately 257,000 acres vas irrigated primarily with surface water
znd 179,000 acres ﬂera*ily with ground water. The total pumpage of ground
viater in 1945 was about 1,143,000 acrec feet. The average annual discharge
of surface water in the Gila River at Gille espie Dam was about 93,000 acre-
feet during the poriod 1942-1945, inclusive. Effluent seepage from the
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ground-water reservoir probably furnished the greater part of this flow.
The quantity of underflow out of the Salt River Valley is unimown, but the
amount may be significant and should be thoroughly investigated. The water
used by plants and the water evaporated from the land surface constitutes
the greatest part of the discharge from the Salt River Valley. Of this,
the amount used by commercial crops is beneficial, but the amount used b
natural river-bcttom growth represents an absolute waste of water. The
guantity of water used by salt cedar and other natural river-bottom
vegetavion in the Salt River Valley has not been determined, but it is
estimated to be not less than 200,000 acre-feet and may be as nuch as
350,000 acre-feet ner year.

The alluvial fill of the Salt River Valley is a natural underground
reservoir, HMeasurcments of water levels in wells show the cxtent of
depletion and replenishment of this reserveir. The average water level in
the Salt River Project showed an almost continuous rise until aboutb 1920,
largely as a result of irrigation. Since 1920 the trend of the water table
has been downward, although during or foliowing vears of high precipitation
minor rises of the water ftable have occurred. In *he Queen Creck area and
in the Roosevelt Yater Conscrvation District the water table has declined
an average of about 30 feet since 193C, Development of ground watcr for
irrigation in Deer Valley started about 1940, and reasurements indicato
that the water level has declined about 35 fect since 1242, The water level
in the Agua Fria and New River arcas has declined an average of about
39 feet sinec 1930. In the Litehfield Park~Beardsley arca the watcr level
has deelined an average of abeut 30 feet since 193C. Parts of tho Roosovelt
and Buckeye irrigation districts lic in the narrows botween the Vhite Tank
Mountains on the north and the Buckeye Hills on the south. This constriction
forces a part of the underflow to the surface in the low areas along the
Gila River. In yarts of these districts the water levels have risen about
10 fect since 1938, :

The anmial safe yield of the ground-water reservoir in the Salt River
Valley cannot be estimated with existing data, but the downward trend of
the water levels during the last several years indicates that, under
existing conditions, the annual safe yield has boen cxceeded.

“he more dilute ground watcrs, which arc in the north and cast varts
of the Salt River Valley, contain mainly calcium and bicarbonate. The morc
highly-mineralized waters, which are in the central and western varts of
the valley, contain mostly sodium and chloride. ‘laters of the Salt River
at Granite Recf Dam and of the Gila River at Ashurst-Hayden Dam have
moderate concentrations of dissolved solids and contain mostly sodium and |
chloride. Surface waters of streams entering the valley are usually ‘
"excellent to good" for irrigetion. The more highly-mineral ized ground |
waters and the low-flow waters of the Gila River below its junction with
the Galt River arc generally “injurious to unsatisfactory’. The hig
mineralization of ground waters in some narts of the area nrobably is due
te recharge by irrigation water and to leaching of salts from playa deposits
in the wvalley fill.

Previous investigators report that a total of 315,000 tons of salts
reaches the Salt River anmually in the streteh upsiream from Roosevelt
Dame. The S2lt and Vorde Rivers carried about 600,000 tons of soluble salts
inte the valley in the 12 months cnding Senterber 30, 1945, and larse
additional amounts of soluble matter cntercd the valley in the surface flow
of the Gila River. Ia this veriod 460,000 tons was carried from the
valley in surface flow vast CGillespie Jan, and soms soluble salts were

nti

removed from the valley by underflow. The auantity ronoved by underflow
v s N Y
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probably was comparatively small. These figures indicate that soluble
salts are accumulating in the valley. The concentration of dissolved
matter in most of the ground water at the west end of the valley has
increased greatly since 1937, and some of the water has become too highly
mineralized to be used for irrigation.

The quality of water in the Salt and Gila Rivers, in the area where
they are effluent, probably would be improved by removal of the river-
bottom growth. '
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Table 2. Arca underlain by water table at different depths, by districts, 1913-19h5 Salt River Vallev
(Expres«ed as percentage of total area w1th1n each dlstrict)

pp— e °
i g; farms, :iQueen Creek i
: Marionette iarea and : :iRoosevelt

iBuckeye §€ Farms,:Chandler  !iRocsevelt |iWater Cons.. . 8alt Rive
District Irr Dist, MCMWCD a/ Helghts cIrr. Dist. :ibist. i Salt River Project jValley a1

............................................................. batedtviakivensresiiniisaianise

B S P 0 SR SO BPI O e v s e

................................

Year e‘lQEO 19145Z

........................... fepes

11930 ¢ 1¢

..........................

Depth- tc water
table (feet)

%1350 §195§.§193Qm;*9“5 1913 1920 11930 1940 lQME

‘,

7
fo

o
noi
-
©

W
=

a3 w5 feg g

i i : i i N .

3/ Combined areas of Goodyear Farms, Marionette Farms, and Marieopa County Municipal Water Conservation District.
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Table 3. QJuantity of surface water diverted at Granite Reef Dam and
quantity of water pumped from wells, 1833-1945, Salt River Valley,
Pinal and Maricopa Counties, Arizona

{acTe-feet)

..........

. ... Y933 0 1934 i 1835 (. 1936
Yater pumped | E i : ;
from wells  1572,000: 711,000] 554,0001 68k 0n0;
Haber divers 1T b o R :
ted at ! §
Granite Reef ! H i o H : H
Dam - 10%%,700: €41,84011,043,00011,073,300i1,277,900 1,067,800
“Borssntage Iy o L S SR R S D a2 Lo
ratio, water
pumped %o :
water diverted ; : : ; : :
at Granite : § ; : : § :

Reef Dam P 611 ¢ 845 0 B3l i 637 1 52,0 | g4.8 [ 95.0

e 19M0 Do 1oy oo o 1943 L oW o o1gls ¢
Yater pumped : : h ; : :
from wells 193,000 L4k,000:1,00l,00011,10%,00011,017,000 1,143,0000
Hater divers | o oo obeHEI I Sl SR L :
ted at ' :
Granite Reef § ; : : : g
Dam 603,800 1,249,400 1,104,800 91,4001 991,100i 997.900. .
Percentage f : ; i : § 5
ratio, water | : : § : i
pumped to ; ; : : : :
water diverted:
at Granite | : § : : § :

Reef Dam 1156.1 ¢ 35.5 | 90.& | 1l2.5 { 102.6 | 1145 §




Logs of typical wells in Salt River Valley,
Maricopa County, arizona

Table U,

’klcknpqs Degtn : Th ickness Depth

(feet) {feet) . . ...ifeet)

Driller'e 1o of well 1 : Driller's logz of well 29
Poceevelt Water Conservation Districti Jovsevelt Water Conservabion District,
owner. NWiSWl ses, 23, T. 1 W, . owner, IWHWL sec. 35, T. 1 1 .,

R. 5 Z. ; { R, 6 B, i
Topsoil = - = = = - - = g i & | Sandy clay — — - = ~ - 7 7
Caliche clay - -~ - - - 64 72 faliche and clay - - = 1§ | 26
Tight gravel and boule : 0lay = = = = = = - ~ - 6 | 32
A7 - = = = - - m o gy 156 Caliche clay - - - - -  §2 8l
ILoose sand and gravel - 32 188 Sand, gravel and boul-
Saliche -~ - - = = - = =~ 13 201 ders -~ - = - - - - -~ g g2
Loose sand and gravel - 18 219 Caliche shell - ~ - - g 101
Caliche ~ -~ = = « = = = § 2ok Jement « - ~ - - - — - 7 108
Loose sand and gravel - U 228 Sand and gravel - - - i 112
Cement =« - - - = = =« o 4 232 Caliche and gravel - - 3 115
Loose sand and gravel -~ 6 238 Sand and gravel - - - 3 118
Alternate loose strata Cement, caliche, and
and cemented loose gravel - = - = — « - 7 128
gravel T T ¥ 256 Sand and gravel - - - 4
Cement = = = « « ~ = - 23 275 Clay and gravel - - - 2
Very loose gravel — - - 73 352 Sand and gravel - - - 4
Very hard cemented Clay, gravel and boul-
gravel - « -~ - -« - -« . 12 364 ders = = = = - - - - 20
Caliche = = = = = = = = 131 lgs Sand and gravel - - -
Very hard cemented ; Clay, gravel and boul-
gravel - « = = = ~ ~ = 11 506 ders - = = = = - « -
Caliche »~ = = - = = =« 6§ | 51D Sand and gravel - - - 178

]
i

Clay and boulders

Very coarse gravel mixed
Sand and gravel - - -

with hard streaks - - 183 . bR

ONNAO O AT ~I Vo] A
[
O
Q

Loose sand and gravel - 9 | 7ol lay and gravel - - - 198
Gravel and cemented § Coarse sand ~ - = - = 1 208
streakks ~ - - - - -~ 10 { 714 | Sand and gravel - - - 217
Very hard cemented : ! Hard clay = = = = - - 220
gravel - - -~ = - — -~ ~ 12/ © 726 | Sand and gravel - - - . 206
Gravel and cemented : Clay = = = = ~ = = == 15 | 2
streaks - -~ - - -~ - - 35 | 761 | Coarse sand - - - - - 11 i 252
Cemented sand and ; fClay - = = = = = o - 5 i 257
gravel = - ~ - - - - 23 | 724 | Coarse sand ~ - - - - 11 | 26%
Gravel with clay g i 0lay = = = = = = ==« 22 | 290
streaks - - - - -~ - 6 | 7950 | Ooarse sand and gravel 22 fo312
Hard clay - = = ~ = ~ = 20 | 810 | Clay - - = = ~ = = = - 2 i 314

TCTAL D¥PTH - - - - - - ! 810 | Coarse sand and some H
f poclay - - - w18 332

| TOTAL IEPTH

waagbuie g




Table 4,

GEV}

Drilleris log of té'el1

\

3337

Roosevelt Irrigation E:str?cv,

QG
115
125%

owner, NELEBL sec. 10, T. 1 n.,
R, 1%,
Soil = = = = = = = - - 3
faliche -~ = - - « - 18
Sand - - - - - - « ~« 11
Csarse gravel, boulders

and some sand - - - - 3]
Packsa id and small

gravel - - - - - = - 3C
Hard wacksand or

sandstone -~ ~ = - - - 19
Cemented gravel - - - 15
River silt - - - -« - =« 10
Soft sandstone - - - - 12

3

Cemented sandstone = = 4
Caliche and gravel - - 12

Hard sandstone - - - - 5
Sand and gravel - - - 7
Sand rock - =~ -~ - -« - L4

Gosd sand, gravel and

boulders 26
Hard sandstone - - -~ - 15
TOTAL DEPTH

— e e e G e

- e i

137
141
153
158
165
169

195
210
210

Arizona~Cont.

Thickness

Logs of typical wells in Salt River Valley,

Maricopa Count",
”h;ckness Denqu §
(¢ee+)

Depth

‘ . .o (feet)  (feet)
Driller's log of well 3685
lHaricopa County Municipal Water Con-
servation District No. 1, owner,

WELSEZ sec. &, T. 4
Hard red clay - - -
Caliche - - =
Sandy red clay - - - -
Caliche -
Brown clay - =~ = = = -
Gravel and clay - - ~ -
Sandy drown clay
0lay and ealiche -~ - -
Gravel and calighe - -
faliche = = ~ = = = = «
Brown sandy clay - - -
Gravel and caliche -~ -
Sandy brown clay - - -
faliche and gravel
Hard brown clay - — - -
Cemented gravel ~ - - ~
Brown clay and gravel -
Gemented gravel - - - -
Hard cemented sand,
gravel = - - - - -~ - o«
Sandy brown clay - - -
Conglomerate -~ - - - -
Sandy brown clay,
cemented streaks
7074l DEPTH - - - - - -

- e am e .

{
¥
t

t
H

i
}
}

¥., R. 1 W,

12

5
13

5
19

2
62
18

i
14
30
14
50
12
10
10
15

9

18
2

Lo
36

12
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W~

{ Liscation

Records of typical wells in Salt River Valley,

Pinal and Maricoma Counties, arizona
. (811 wells are drilled.) =

! Townshin

and

! Range

_ do,

irg

i

4 }ﬂ

W

"

1d

) i ‘i

W

-

.

R,

E.

TL3N, R

2
o
~
e $

=
fie

(2

el

i

‘eplewl
o B.SEgSY;
.EQEW%¥W%?§?37

B.SElmd

¥, melmid
BUBISEL sec,
B, Swiswl

BiEL

5 EENE%SE% sec.

L B.SWLSWE sec.

ESW%SW%'SGC.

U EQNW%NE% sec,

"H‘E£SWéﬁEém§??n

WBLWL sec.

ﬂW%NW%‘sec,

3 B XWATWS sec.

gec., < :
15 School
237, W,

s€ec.

sec,

sec,

sec.

19

i Uwner

23: Pearlstein

igley Ward

25 Charley Weaks | - 1

155 T mg

e e earesie b s
¥
£ i -

15.G. R, Finch
29:iBen Taylor

24 iTixin

g&28131?:W:U:§:

‘265 -

s, n

32 Patnam o

&/ Measuring point was vsually top of casing, top

curd,
b/ T, turbine;

n
™y

W, wind; ¥, hand; 0, Diesel.

eylinder; E, electric motor;

Gardiner = i1

. B Wateon P - i1

31iC, H. Semon {

Stannards

i Dateialtitude  Depth 'Diam-
| com-:above fof ieter
iple-isea leveliwell | of
tted i(feet) i (feet) iwell

810 20

- H -

12 Ralvh Ealliday | 1,30%.3 . - . 6

gm
3
o

!t
A
]

o

:{

koo o6

1
e
-
S
Lo
oY
A

6

| . 6
BTN

é 4

I
S
Fi
0 :
Tl
ing
i

-ooLeho o bo- -

1925 1,258, 2

§‘7w4§13243r9“5‘ . i 3
- 229k 0 g1 o4

of pump-base, or top of well

G, gasoline or natural gas:




Well records obtained by ¥. I. Bluhm and J. P, Mooseau, Jr.
I Water level i ;
Wo, ! Depthi—+Date of | Pump ! Use
{ below  measure-{ and; of
{ measur- iment power water
: 1ng p01nt Ponfioef Remarks

| (feet) a, : R :

BT T Tt ses 1es

B BT E R i D0u e e

‘U»g 30 i :
W1iogegl LY - T N S
: Cang. 27,1 : ‘
”ﬁsgmjpﬁnﬁuungmlaﬁs_mmgﬁglgmwagmm"mwu:wwm”mmmmﬂwmmmmwwwu‘»wm
% faug, 29, : :
101§ 168.5 P 1946 g6 s -
L1061 108.5 ‘.Kug ﬁg;P"mmw S T

P fang, 29, : :
205 145.6 1 1946 7,8 I

9
/ mar
5

e ~\ :OCt 1 ’ o |
9260 90,5 i LOUE i B B D e

I S o C YU I B - S B
iMar. :
G145
.A}.‘)r : H

10;5‘mmm§,1m, B D
iMa
"(1)-1‘-6
‘Aug 1,
1946 ¢
: éuct 1‘: ’
m}%ﬁmé“méﬁ;%mumijiﬁﬁémH‘éuQﬁmw

Dt

e

o)
™
o)

f—t

N2

Hel

O
=to

O

.

i
ChE
i

IR0 o s T ST
=

e ole:
<

1

i

i

‘e

!_l
g
\J1
(O
[Ne)
e 3
xR O
,L)
o
ko
|

t=

o

itn
!

15010 284 3 do, i Nomeimy i ..
’ “let. 28, : i

iQ 10u6 T E §b,? ;_Jﬁﬁémf _hot mineral baths,

-/ pr : :
SIS LR 5 -
J* J.V ?R :

: TS e
(1906 78.5 P A9M6 i Weme (N i -

e/ I, 1rr1&at1nn4 §, stock; D, domestic; P, public supply; N, none.
G/ See table 6 for analysis of water from this well.
e/ Water level reported.
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Vo, 5 Locatlon { Cuner Date! altitude | Depth Diam—
i Township E i {  com-i above iof L eter
i and P ¢ i ple-isea leveliwell | of

! Range ! Section ; ted | (feet) i(feet)i well

&
eoséi‘:i;,ﬁlmﬁﬁwzﬂﬁxémxﬁéﬂw%”§§9:W53§ 1,1%6.86 1.~ . 6.

21%: 1,25,,R, 3 8.  IEk agg:.m;éﬂiéxm

201 7.1 8,,R. 2%, SBEdcec. § o Cheatus | - 11,0356 | - o -

2W1: T2 W, R 2E WwSwhsec, 8 isinger i - 1allhg i g

2452 do, | SWiSW: sec. 13ileomard ! - 11U 6 i L9 i 6
ehge: o, % SWE heon: ; | ?

2591, 1.3 TR, 2B SEISPY sec. 2hiChristopher | - 1,557 <l

2801 T.L W.,R 1 E.. NEHBL sec. 30 - b o W10 D16
L R e e - (VT8 T Boswell o ‘ : g
3 VR LB, MWANBE sec. 9 fCo. i - 11,172 i 18 .

................

. Boswell

cdo. ... NEISWS sec. 80, = =
‘”43:131.;.?;““§§ﬁ§§i.§?95 g de Fram s -

{in)

-2286: 1.1 S, R, 3 B.. VRN sec. 36W, R Collieri - . i - g

?oosevelt 3 : : i
rr, Dist, i, 13€9§EJQE$L§“EH%5EM 20

21 W ,R. 1B, NE%SE%SEC.

do. | SWIIWE sec. 27 s RV WU.4 : =~ § G726 i - § -
S I MM SR LA SRS S
.1 ¥R, 1 W, NB3SE} sec. 9 iFerms ¢ 1925 9226 1218 | 26
§~ooschl* : ; ; :
0. . | FBZ¥BZ sec. 10 Irr. Dist, - | 1939° 987.0 210 | 20

.2 W, B 1 W, SBABL sec, eMLFNMmmnHN‘ - i -...i18 20

1920i1,080  i280 | 26

odo, I SEMMEsec, 12:  do, i . P iony Coop

1938 1,339 1500 20

3686 T.L W.,R, 1 W, ! NEISBL sec. £ iM.C.M.W.0.D.



v}

.} Water level ;
Wo.: Depth | Date of i Pump ; Use

{ below | measure-! andiof |

{ measur~ ment i power water:

i ing point i b/i¢f i Remarks

i (feet) afi

L L L S L1 1T TC DTV IRPS SUPUTTIN - —vnner
H / o H H H
: = H . H : H
: 3 H H H
e ks . -
v
.

-—

i Discharge 2,700 gallons a mimte.

PR AR L ek AT i Ly

sr
o

gallons a minute,
i Bee lag, o .

. Ynused irrigation well,

| Discharge 1,550 zallons a mimute,

. Discharge 1,000 gallons a mimute,

for town of Marinette,
3,600 gallons a minute,

0 gallons a mimite,

. .Dischurge 1,180 gallons a minute,

. Irrigation test well. See log.
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Yo.

{ Location

{ Township

and

§ Range

39571
Vi
Toor: m.2!

Viss
. Tomy ¢
5L

df"
oo | 1,

d/

A
Tnea!

4761 | 7

af

T-B N- ’Ro

curbd.

Y/

<
L4 y

T, turbine; €, cylinder;
wind; H,

by :

Section

2 W.: NWied

Egng

| sigsw

hand; G, Dies

| NEpmE

{ Cwner

22!
Lo

S 80,
{Roosevelt

L2 -

"313 Go.

17 Blalte

el.

C.M,%W.C.D.
HMQQLMNMwa‘WW;m
. 16:Irr. Dist, ©

W'?§53§é§éiﬁmwwwnmmwm
‘BF?Ifr:‘Di$?a,” o

com-

ple~

ted

-

1929

o~

Date

Altitud

above
¢ea lev
(feet)

. 903.9

-

e iDepth | Diam-
iof 7 ieter
eliwell §of
:(feet) well
i {in,)

Measuring point was usually top of casing, top of pump base, or top of well

%, electric motor; G, gasoline or natural gas;



No.

¢/ I,

(feet) af:

%aue* level
Debth ‘Daste of
below Emeasure~
measur-
ing poin

,/ Dec. 29,
216 1qh6

ks.5
5.1

irrigation; §,

ted.

3
St

Pump
and
DOWEYr

LY

it

i None !

stock; D,
_d/ See table 6 for analysis of
¢/ Water level repor

Use

of

water
.E/

N :

L3

Remarks

Irrigation test
;. Discharge 1,820
Ew?i§§§%§§?“?z5§9‘
‘@MP}§§E§Xé§m§¢J§9

- Unuged domestic

well,
gallons a minute,

gallons a minute,

Lallons a minute, .

well,

L used Qonee 1c

well

gty e g

domeetic; P, public sunply; N, none.
water frem this well,




e
e,

. Date of |
. collection :

al: Mar.ly,1946:
¢ Mar,20,1940.
B/ July 2,19kb:
©Let. ;8.1qu;

.................

..........

do.

. Apr. 2,19L6:
. July2i,iglko:
b/ Let.1b,1945:
of nct. 2,19451
o of. liay 1r,19465
al/! Jan.lb,1gu6:
Jan.17,1946: 3
b Junel&,l9ﬂ6;
a/ Feb, 7,196 1
© May 1b,19L46:
b/l May 19,19L6: ;
af/ Feb: 7,19up;
. A4pr.29,19u46:

..............

. Specific

cenduct-

Poanee .
(Kx10~

" cium é ne

(Mg

‘Sodivm

J (uarK/

e 6. Analyses of water samples from typical wells in the 3alt River Valley.

Pinal and Faricopa
Numbers corvespeond to
rrs per million exe: ipt specific ce
: Cal- Mag*

th'}.u.LeS, PTJ.?Q"la
nurders .LI" table

bcna*f
[ {Ca) ! gium 'pota\ ium. {HCo, )

vémy"fc °nt, Sﬁd&uﬂx.ummMmmmmmmwmmmmwmu e .
;bissolved Teotal ‘Per-"
solids - hard-  reent

Jness %sc~
Las CaCb dlum

H

Ba 0 16

113 66

25 1y
Lo ; 23
gug i €7

EE e

B4 1 22

; +37 : “r

316 . 120
194 - B3
86 ¢ 3w
9 : 33
K3 21

20 g,
§ 137 © B5

268 [ 1Lo
32128

SEL IS SN

a/ Analyzcd by Geeclogical Survey.

b/ Analyzed by Salt River Vall
¢/ Centains YU parts per millien of

ey ”dter Users?

horate (BG

Asssocigtion,

2}

i
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Table 7. Analyses of water samples from surface sources in the
Salt River Valley, Maricopa County, arizona

Analyses by Salt River Valley Yater Users' association.
(Parts per million except specific conductance and percent sodium),

1 2 3
Dec. 4, 11, 18,iMay 7, 14, 21,1
Date of collection P29, 104k ¢ 28, 1945  iMar, 14, 1945
Calcium (Ca) 46 Py L 268
Hagnesium (Mg} . 1 ‘ 13 i 118
Sodium (Na) ] 105 o - 1040
Potassium (K) ) : .
Bicarbonate (HCO%) 202 L 163 3
Sulfate (SCh) 51 : Ll © 783
Chloride (C1) 5 150 L 209 [ 1610
Nitrate (M) 1 g 1 L 17
Dissolved solids: é é %
Sum - ppm § 475 : 529 i ug2yr
~ tons/acre-foot | .65 : .72 § 5.47
Total hardness as CaC3 | 202 L 164 . 1150
Specific_conductance é { é
(¥x10225 2570.) g 90.6 ; 103 [ 661
Perceni s>d.iam : g% ; 65 ; 66

1. 4drizors Cunal ab Granite Reef Dam.
2. SBouir Lownal at Grauite Reef Dam,
3. Gila River at Gillespie Dam (average composition),
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DEPARTMENT OF INTERIOR
GEOLOGICAL SURVEY
, 1946 ‘ ;
PLATE |. MAP OF SALT RIVER VALLEY,AREA,' ARIZONA _
: SHOWING GEOLOGY, LOGATIONS OF WELLS ®

USED FOR ' IRRIGATION  AND  WATER LEVEL
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