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HYDROLOGIC AND DRILL-HOLE DATA, SAN XAVIER INDIAN RESERVATION AND VICINITY,
PIMA COUNTY, ARIZONA

By L. A, Heindl and Natalie D. White

Introduction

The tables in this report present a part of
the hydrologic and drill-hole data for the San Xavier
Indian Reservation and vicinity, Pima County, Ariz,
Most of the information was collected by the U. S,
Geological Survey during an investigation of the geol-
ogy and ground-water resources of the reservation
made for the Bureau of Indian Affairs as part of the
general rehabiiitation program for the Papago Indian
Tribe, The tables contain information from an area
larger thanthe San Xavier Indian Reservationbecause
data from the reservation alone were insufficient to
explainthe principal features of its hydrology (fig, 1},

The tables and accompanying well-location
map (fig. 2) were compiled to provide a ready refer-
ence to hydrologic information for the San Xavier
area, The hydrologic information in the tables will
be usedin the preparation of geologic and hydrologic
maps for the interpretative reports, The tables are
issued separately to minimize the size of the inter-
pretative reports, which will include maps and texts
showing and discussing geologic and hydrologic

relations.

Location and Extent of Area

The San Xavier area, which includes the

San Xavier Indian Reservation and theadjacentareas

describedinthis report (fig, 2), (s immediately south
of Tucson in southeastern Arizona. The San Xavier
Indian Reservationis the second largestof three res-
ervations of the Papago Indian Tribe and includes
about 110 square miles; in addition, data from 180
square miles surrounding the reservationare includ-
ed in the tables, In general, the reservation and its
immediate vicinity straddle a low part of the divide
hetween Santa Cruz and Avra Valleys andinclude parts

of the Sierrita and Tueson Mountains,

Sources of Information

Most of the information in these tables was
collected and compiled by the Geological Survey be-
tween 1954 and 1960; however, somedata are as re-
cent as 1962, Older data were obtained from the
Bureau of Indian Affairs at Sells and Phoenix, the
University of Arizona Agricultural Experiment Sta-
tion, the Geological Survey in Tucson, and the pub-
lishedand unpublished sources listed here, Much of
the data in the Geological Survey files for the arca
surrounding the reservation was collected by the
Survey as a part of the statewide ground-water pro-
gram in cooperation with the Arizona State Land
Department,

The ground-water conditions in the San Xa-

vier Indian Reservation and adjacent areas have not
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Figure 1, --Map of Arizona showing locations of the San Xavier, Papago, and
Gila Bend Indian Reservations. Data in tables are from only the San
Xavier Indian Reservation and the stippled area around it,

beendiscussed in detail, although they havebeen de-
scribed in general in regional reports. Pertinent
published and unpublished reports arelisted below in
chronclogical order, '_I‘hose followed by annotations
contain subsurface information incorporated in the
tables in this report,
1812, Hinderlider, M, C., and Odom, V. P,, Map
of the Allison barrier showing location of
test wells and stations for measurement of

underflow velocities; The Tucson Farms

Co., Inc,

Map and section show locations and logs
of test wells across the Allison barrier,
which consists of shallow buried hedrock
where the Santa Cruz River is constricted
betweenthe San Xavier Missionand Sahua-
rita Butte, (Report provided by Mr. Dan
Clarke, Midvale Farms, Tucson, )

1925, Bryan, Kirk, The Papago country, Arizona—

a geographic, geologic, and hydrologic
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|:] degtroyed; I, irrigation supply;
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the younger alluvium in the purposes. T, drilled for
mountainc areas water, All test holes are un-
used, abandoned, or destroyed

Q 1
L 1 1

Figure 2,--Map of S8an Xavier Indian Reservation and adjacent areas showing a.l‘-e istribution of bedrock and

alluvium and location of wells,




reconnaissance with a guide io desert
watering places; U, 8. Geol, Survey Water-
Supply Paper 499, 436 p.

1937. Andrews, D, A,, Ground water in Avra-Altar
Valley, Arizona: U, 5, Geol. Survey Water-
Supply Paper 796-E, p. 163-180,

1938, Smith, G. E. P,, Thephysiography of Arizona
valleys and the occurrence of groundwater:
Univ, Arizona, Agr. Exp, Sta, Tech, Bull,
77, 81 p.

Describes logs of wells near the San
Xavier Mission; figure 3 shows a general-
ized version of the section acrossthe Alli-
sonbarrier madeby Hinderlider and Odom
{i912).

1938 U. 5. Geological Survey, Water levels andar-

to tesian pressures inobservation wells inthe

1855, United States, pt, 6, Southwesiern States
and Territory of Hawali: U. S, Geol, Sur-
vey Water-Supply Papers,

1940, Keesee, G, B,, Reportonthe status of the San
Xavier Indian irrigation projectatthe cloge
of the figcal year 1940: U.S. Bur, Indian
Affairs report (duplicated), 17 p,

Summarizes consiruction, waterlevel,
and pumpage data from 1915 to 1940.

1943, Turner, S, F,, and others, Ground-water re-
sources of the Santa Cruz basin, Arizona:
U.S. Geol, Survey open-file report, 84 p,

1947, Turner, S, F., and others, Further investi-
gations of the ground-water resources of
the Santa Cruz basin, Arizona: U, S. Geol,
Survey open-file report, 45 p,

1952, Johnson, P W,, Upper Santa Cruz basin, Pima
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and Santa Cruz Counties, in Ground water
inthe Gila River basin and adjacentareas,
Arizona—a summary, by L. C, Halpenny
and others: U.S. Geol, Survey open-file
report, p. 101-115,

1954, Barnes, J. I,, Nolan, M. J., Rupkey, R. H.,
and Walker, J. C,, Appendix, San Xavier
Irrigation Project, San Xavier Indian Res-
ervation, Arizona: U, S, Bur, Indian Affairs
report (duplicated), 34 p.

1958 Annual report on ground water in Arizona:

to Arizona State Land Dept, Water Resources

1964. Reports,

1957, Schwalen, H. C., and Shaw, R, J., Water in
the Santa Cruz Valley: Univ. Arizona, Agr,
Exp, Sta, Bull. 288, 119 p,

Contains many water-level measure-
ments and a few logs for wells in the area
adjacent fothe San XavierIndian Reserva-
tion; watertable and decline-of-water-table
maps include eastern part of reservation,

1957, Kidwai, Z. V., The relationship of ground
water to alluvium in the Tucson area: un-
published master's thesis, Arizona Univ,,
Tucson, 55 p,

Contains analyses of well-cutting sam-
ples and interpretation of hydrologic con-
ditiong inthe area immediately eastof the
San Xavier Indian Reservation,

19569, Rillito Creek Hydrologic Research Committee
of the University of Arizone and the U, S,
Geological Survey, Capturing additional
water inthe Tucson area: U. 5. Geol. Sur-

vey open-file report, 59 p.
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1961, Schwalen, H, C,, and Shaw, R. J., Progress
reporton study of water in the Santa Cruz
Valley, Arizona: Univ, Arizona, Agr. Exp.
Sta, Rept. no, 205, 39 p,

Supplements the 1957 report with
water-level and pumpage data through the
spring of 1961,

1862, Heindl, L. A,, Ground-water shadows and
buried topography, SanXavier Indian Res-
ervation, Pima County, Arizona, in Geo-
logical Survey research 1862; U. S, Geol.
Survey Prof, Paper 450-C, p. 120-122,

A preliminary evaluation of the distri-
bution of ground-water availability and its
relation to the ridges and valleys cut inbed-
rockand buried beneath the alluvium of the
Santa Cruz Valley,

Principal reports resulting fromthe present
investigation of the Papago and Gila Bend Indian Res-
ervations include the following:

1961. Heindl, 1. A., and Cosner, Q. J., Hydrologic
data and driilers' loge, PapagoIndian Rea-
ervation, Arizona, with a section on chem-
ical quality of the water by L. R, Kister:
Arizona State Land Dept., Water Resources
Rept. 9, 116 p.

1982, Heindl, L. A., Cosner, O, J., Page, H, G,,
Armstrong, €, A,, and Kister, L. R,,
Summary of ground water on the Papago
Indian Reservation, Arizona: U.S. Geol.
Survey Hydrol, Inv, Atlas HA-55,

1963, Heindl, L, A., and Armsirong, C. A,, Geol-
ogyand ground-water conditions on the Gila

Bend Indian Reservation, Maricopa County,

Arizona: U, 8, Geol, Survey Water-Supply
Paper 1847-A, 48 p,

1964, Heindl, L, A,, and McClymonds, N, E,, Young-
er Precambrianformations and the Bolsa(?)
Quartzite of Cambrian age, Papago Indian
Reservation, Arizona, in Geological Sur-
vey research 1864 1, S, Geol, Survey Prof,

Paper 501-C, p. 43-49,
Personnel

The investigation was made under the super-
visionof L, C, HalpennyandJ. W, Harshbarger, suc-
cessive supervisors of the Arizona district office of
the Geological Survey, Ground Water Branch, L, A,
Heindl, project chief, collected much of the hydro-
logic data on the reservation and made the final com-~
pilations; Mrs. Natalie D. White made most of the
preliminary compilations. Some well records were

collected by O, J. Cosner and E, K, Morse,
Acknowledgments

The collection and compilation of well logs
were facilitated by the cooperation of many people
working with the Bureau of Indian Affairs, particular-
ly Messrs, M. J. Nolan and B. J. Loucks, succes-
sive chiefs of the Land Operations Branch, Papago
Indian Agency. The late Mr. L. G. McCray drilled
several test holes on the reservation for the Bureau
of Indian Affairs duringthe investigation and cooper-
ated in the collection of data from the holes,

Altitudes of the base of the alluvium (table 7)
were provided mainly by the American Smelting and
Refining Co,, the Banner Mining Co,, and, to alesser

extent, by the Heinrichs Geoexploration Co, Thanks



are due these companies for permission to use in-
formationfromtheir drill holes, and we are grateful
for the cooperation and assistance of their represent-
atives in Tucson, These companies and Mr, G, V,
Keller, U, 8, Geological Survey Theoretical Geophys-
ics Branch, Denver, Colo,, also provided some of the
logs and depth-to-water measurements,

Particular thanks are due the University of
Arizona Agricultural Experiment Station for provid-
ing the altitude measurements for many wells in the

tables,

Accuracy of Locations and Altitudes

Moat of the locations shown on figure 2 are
believedtobeaccurate to at least thenearest10acres;
wells that were surveyed during preparation of the
original topographic maps are, of course, more ac-
curatelylocated. Altitudes given in the tables to the
nearest foot were spirit-leveled; the others, usually
followed by the suffix *D,’’ were interpolated from
topographic maps, and most are believed tobe accu-

rate to within + 5 feef,

Definition and Hydrolégic Significance
of Terms Used in Tables 1 and 2

Some of the terms inthe ‘‘Remarks’’ column
need explanation because they are used here more
specifically than is usual or because they are not in
commaon use,

The rocks in the area are divided into two
broad categories—bedrock and alluvium, Bedrock,
ag used in this report, includes the black volcanic
flows that cap Black Mountain and aﬁ older rocks,

Bedrock also includes some sedimentary units that
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underlie the older alluvium and are known onlyfrom
drill-hole data; thus, their age and correlation are
not certain, and parts of them may be younger than
the voleanic flows capping Black Mountain. However,
all volcanic, sedimentzry, metamorphosed, and in-
trusive rocks of the bedrock are older than the allu-
vium. In the "Remarks’ column the term "bedrock”
hasbeen usedin place of the various drillers' termas,
which were interpretedbythe genior authortobebed-
rock. Alluvium includes what commonly is called
‘“‘ymlley {ill’’; in this report ii is divided into clder
and youngeralluvium, The older alluvium constitutes
the bulk of the valley £{1l; the younger alluvium in-
cludes flood-plain deposita and the silt, sand, and
gravel that floor the present channels,

The water-bearing characteristica of the
bedrock vary considerably. Locally, some of the sed-
imentary units are known to yield water to wells; in
gome places—-—p;articularly along the base of the ba-
jada (q,v.) on the north and east flanks of the Sierrita
Mountaing—part of the yield attributed to the older
alluvium may come from these units, FEast of the
Santa Cruz River these unita locally yield consider-
able quantities of warm mine-ralized water,

The buried sedimentary deposits probably
arethe most important water-bearing units of the bed-
rock, although nonsedimentary older rocks in mine
workingshave ylelded considerable quantities of wa-
ter. In general, however, the bedrock yields little
water compared to the older alluvium,

The older alluvium is the principal aquifer in
the area. The younger alluvium, exceptforthe chan-
nel deposits inthe foothills, is not waterbearing be-

cause it is toofine grained or is above the water table,



Some drilled holes are listed as ‘‘dry’’ be-
cause they reportedly 'don't yield enough water to
make a well.’" This statement means only that the
yield of the hole was not upto the owner!s ordrilier!s
expectations. Someholes planned for irrigation pur-
poses are reported drybecause they yielded less than
several hundred gallons of water per minute; others
plamned for stock purposes have not been equippedas
wells because they yielded less than 5 gpm (gallons
per minute)-~the amount set by the Bureau of Indian
Affairs asa minimum necessaryto maintain reason-
ably carefree operation of their standard stock-well
equipment,

In many instances the topography provides
valuable clues to the occurrence of ground water, and,

consequently, an abbreviated description of the ter-

rain at many well siteg is given in the ''Remarks"’
column, Some of the terms used to describe theter-
rain are defined here, and the general water-bearing
characteristics are discussed. The terrain terms

also are shown diagrammatically in figure 3,

Bajada

The broad slope between the foothills and the
general valley floor is called thebajada. Inthe Santa
Cruz Valley the bajadas sloping downfrom the Sierrita
and Santa Rita Mountains meet at the inner valley of
the Santa Cruz River. (See figure 3 and below,) The
bajada on the north side of the Sierrita Mountains
slopes into the valleyflat of Avra Valley, Generally,
the bajada is completely underlain by alluvium, butlo-

cally small nubbins of bedrock stand above its slopes,
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Foorthills
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Figure 3, --Sketches showing terms applied to topographic features and rock units in this report.



The yields of wella on the bajada depend
largely on the thickness of the saturated older allu-
vium, which ig determined by the configuration of the
buried bedrock, In general, where the saturated al-
luvium is less than about 50 feet thick, the ylelds may
be adequate for small community, domestic, and stock
purposes; where the saturated alluvium is thicker—
as muchag about 500feet— the ylelds maybe adequate
for irrigation and large industrial supplies, In the
valley along the Santa Cruz River, the alluvium gen-
erally is about 500 feet thick and yields from 400 to
2, 000 gpm to many wells, In Avra Valley, the allu-
vium thickens to the north and west, and poteniial
yields are high, although the maximwm productivity
of this pari of the aquifer has not been tested. Ina
broad zone between the Del Bac Hills and the Sierrita
Mountains andnear thefoothills alongthe eastside of
the Sierrita Mountains, the older alluvium, although
a8 much as 200feet thick, commonly is dry or nearly
so because it is above the water table. The yield of
the older alluvium aleodiffers with its texture., East
and southeast of the Tucson Municipal Airport, al-
though its saturated thickness is as great as 500 feet,
the alluvium does not yield large quantities of water

because it is fine grained,
Bedrock Barrier

A bedrock barrier 18 made up of bedrock, at
ornear the surface, thatacts as a partial or complete
barrier to the movement of ground water. Produc-
tivity of the aquifer near the barrier depends on the
thickness and permeability of the saturatedalluvium.
For example, above thebarrier where the Santa Cruz

River is constricted west of Sahuarita Butte, the satu-

9
rated alluvium, although only about 40 feet thick, is
highly productive because it is unusually permeable,
A short distance away, however, about 235 feet of
saturated alluvinm yields only moderate amounts of

water, and drawdowne are large,
Foothills

The foothills—low to moderate in altitude—
flank the main parts of the mountain ranges. In the
foothills, wells maybe either inbedrockorin alluvi-
um between the bedrock exposures, These wella ob-
tain water principally fromthe shallow alluvium, but
some water may be obtained from permeable bedrock,
The water levels in shallow wells in the foothills are

subject to seasonal fluctuations,
Inner Valley

The innervalleys— which are narrow, near-
1y flat, and gently to steeply walled— border the major
streams and their principal tributaries, The inner
valleys were cut into older rocks, usually the older
aliuvium of the valleyfill, andthénpartly refilled with
flood-plain and channel deposits, Suchflood-plainand
channel deposits constitute the younger alluvium of
this report. Along moststreamsthe inner valley sup-
ports luxurious vegetation compared with that of the
adjacent bajadas, and the boundaries are marked by
a sharp conirast in the density of plant growth. In
many areas the younger alluvium of the inner valley
yields large quantities of water i)ecause it is highly
permeable andis recharged seasonally by streamflow
and floodflow; its yields may be particularly spectac-
ular in contrastto the muchlower yields of the under-

lying, finer grained, older alluvium. Along the Santa
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Cruz River, however, the deposits of the inner valley,
except for the deposits in the present channels, are
not water bearing because they are above the water
table, Thepresent channels are cutthrough, or near-
1y through, the flood-plain depoeits and are indirect
contact with the older alluvium in many places {not
shown infigure 2), The high yield of the wells in the
inner valley of the Santa Cruz River comes from the
underlying older alluvium, which contains highly per-

meable buried channel deposits.

Valley Flat

The central parts of some intermontane val-
leys, such as Avra Valley, are called valley flats.
Commonly, valleyflats are broad and nearly flat and
merge upward almost imperceptibly into bajadas,
The older alluvium in Avra Valley is about 700 feet
thick inthe northwesternmost corner of the maparea
{fig, 2) and is reportedto yieldas much as 2,000 gpm,
in most areas the older alluvium beneath the valley
flats is capable of yielding sufficient water for irri-

gation.

Discharge Characteristics-—Tables 3 and 4

The discharge characteristics shown in ta-
bles 3 and 4 arelimitedtothe specific capacity ofin-
dividual wells and the coefficient of transmissibility
of small parts of the aquifer, As an indextothechar-
acteristics of the aquifer, the coefficient of transmis-
sibility 1s more reliable than the specific capacity
because it is obtained under more exacting conditions
and is not influenced as directly by the type and con-
dition of the well and its equipment, The coefficients

of storage obtained fromtests inthig area are omitted

from the table because their reliability and signifi-
cance are questionable,

The coefticient of tranasmissibility is defined
ag the rate of flow of water, at the prevailing water
temperature, in gallons per day, through a vertical
strip of the aquifer 1 foot wide extendingthe full satu-
rated height of the aquifer under ahydraulic gradient
of 160 percent (Ferris and others, 1862, p. 73). Thus,
it is an index of the ability of an aquifer to transmit
water to wells, Mathematical analysis of drawdown
and recovery data from controlled pumping tesis is
used to compute a numerical value for this coefficient,

The specific capacity of a wellis the relation
of yield to drawdown; that is, its yield in gallons per
minute perfootof drawdown of the water level meas-
ured within the well bore. It is a function not only of
the ability of the aquiferto transmit water to the well
but also of the constiruction of the well itself, Obvi~
ously, then, the rate at which a well will yield water
cannot be greater than the rate at which water is
tranamitted through the aquifer and will be less than
this amount because of frictional and other losses that
develop as the water enters the well, In general, as
the rate at which a wellis pumped increages, the spe-
cific capacity decreases. However, the specific ca-
pacity of a well also varies, even when the well is
pumped at essentially the same rate, mainly due to
changes in the thickness of saturated agquifer avail-
able to the well and to changes inthetype andamount
of head loss asthe water enters the well, The thick-
ness of saturated aquifer available to the well changes
ag a direct result of increased drawdown due to in-
creages in pumping rate; but, more significantly, the

thickness of saturated aquifer is reducedas the static



water level is lowered with time, Head losa, or well
loss, caused by turbulent flowas the water moves into
the well bore, varies directly asthe square of the en-
trance velocity. Thus, head loss ig affected by the
size and shape of the openings, the mineral incrusta-
tions of openings either inthe casingor inthe aquifer
material immediately around the casing, theaccumu-
lation of sand in the well, and the compaction of fine
materialaround the casing, Otherfactors remaining
congtant, particulariythelevel of the static waterta-
ble, the highest specific capacity for any given rate of
discharge is probably closest to the aquifer's ability

to transmit water,

Drillers! I,ogs—— Tables 5 and 6

The rock descriptions indrillers'logs differ,
partly because of the complex material penetrated
and partly because of the differences among the many
drillers in judgment and use of terminology. The
drillers' logs in tables 5 and 6 generally are quoted
fromthe available records, except for minor changes
in spelling and punctuation; in some instances, the
logshave been shortened by abbreviating descriptive
material and by combining successive similar de-
scriptions.

A geological interpretation is made of some
of the rock zones deseribed inthe drillers' logs; those
made by the senior author are bracketed. Somelogs
have no *'picka’’; these either are presumed tobe all
inthe older alluvium or do notlend themselves tobeing
interpreted at readily definable horizons., Bedrock
units ugually are notidentified by formational names,
The principal terms used in the geologicalinterpre-

tationa are described below,
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Flood-Plain Deposits

Flood-plaindeposits are the fine-grained—
generally sandy silt and finer— materials that under-
lie the floor of the flood plain, The flood-plain de-

posits are part of the younger alluvium,

Gravel Deposits

The term '‘gravel deposits,”’ as used in the
logs, refersspecificallyto units of the older alluvium
thatare composed only of sand and gravel; with minor
exceptions, a layer of sandand gravel isnot identified
as forming gravel deposits if its description suggests
it includes any clay or clayey material. Some of the
gravel deposits close to the surface may include an
unknown thickness of channel deposits of the younger
alluvium, The gravel deposits probably are the most

permeahle units in the older alluvium,

Older Alluvium

The older alluvium is composed of alternat-
ing zones of alluvial material thatrest onthehedrock
and underlie the flood-plain deposits where present,
Thebase of the older alluvium is indicatedinthe logs
wherever possible as a means of determining the
thickness of the alluvium, Sedimentary deposits be-
low the base of the older alluvium are interpretedto
be part of the bedrock, If the base of the older allu-
vium is not indicated, the well ia presumed tobottom
in older alluvium,

Depthg to Base of Older Alluvium
and to Water— Table 7

The data in this table form the basis for

maps showing the configurations of the buried bedrock
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topographyand the water table andthedistribution of
thicknesses of the saturated older alluviwm, A few
wells cutside the map area {fig. 2) are included be-
cause they provide data helpful inthe construction of

the geologic and hydrologic maps,

Chemical Quality of Ground Water— Table §

The following description of chemical con-
stituents and other properties is a sglight modification
of the section on chemical quality of water that was
prepared by L. R. Kister for the basic-data report
for the Papago Indian Reservation (He.indi and Cosner,

1961, p. 8-12),
Chemical Constituents

Pure water does not occur naturally, and the
chemical composition of natural water is variable.
Eventhe purest form of water—rainwater—contains
dissolved gases and small amounts of sodium, chlo-
ride, and sulfate ions. The presence of dissolved
gases, mainly carbondioxide, helps water to dissolve
mineral material from the rocks of the earth. The
source and significance ofthe various minerals offen
found in water are discussed in the following para-

graphs,

Silica (SiOg). --Silicon usually is found as
gilica in quartz or as silicates in feldspar and other
minerals. Most of the silica in ordinary water is
probably in the form of subcolloidal-sized particles
or undissociated molecules and does not affect the
ionic balance in a water sample. However, at high
pH the silica maybe present in the fonized state. Col-

loidal gilica 18 a good carrier of other material that

may precipitate from solution, Water high in silica
forme anexceedingly hard acale on porcelain fixtures,
boilers, or other surfaces with which it may come in

contact,

Iron {Fe),--Ironisavailable from practical-
ly all rocks, and ground water may contain several
parts per million, Upon exposure to air, the iron in
water may settle outas a precipitate of insoluble fer-
ric hydroxide as a result of oxidation, Excessive
amounts of iron cause an obhjectionable taste in water
and will stain porcelain fixtures and fabrics washed

in the water,

Caleium {Ca) and magnesium {Mg).--Hard-

ness of water is caused chiefly by caleium and mag-
nesium, Calcium is found in all ground water and
surface water andis commmonlythe major cationpres-
ent, It is present in silicate minerals, nonsilicate
minerals—asuch as gypsum, calcite, limestone, and
dolomite—andthe cementing material of many sedi-
mentary rocks. The weathering of these calcium-
bearing rocks yields calcium to water.

Magnesium is abundant in the carbonate
rocks and is atypical constituent of some of the sili-
cate minerals, such as olivine, pyroxene, and mica.
Magnesium usually is present in water in smallera-
mounts than calcium, but once in solution magnesium
does notprecipitate as readily as calcium. Thesol-
ubility of caleium and magnesium is increased by the

presence of carbon dioxide in the water,

Sodium {Na} and potagsium (K),--All natural

water contains sodiurmn and potassium, which are de-

rived from the weathering of feldspar and evaporite



deposits or from '‘base-exchange’’ reactions between
basic ions in water and clay minerala, If large a-
mounts of both are dissolved in the water, sodium nor-
mally will be presentin much greater quantities than
potassium, Potassiumusually is notpresentinlarge
amounts in ground water, Sodium remains in solu~
tion whenleachedfromigneous rock minerals, where-
as potassium tends to recombine with the productsof

weathering, especially the clay minerals,

Bicarbonate (HCO3) and carbonate

{CO3). --Bicarbonate is the principal negative ion
{anion) present in most natural water, Waterthathas
come In contact with granitic rocks usually contains
less than 50 ppm {parts per million) bicarbonate,
whereas water that has come in contact with carbon-
ate rocks or calcareocus material may containas much
as 500 ppm,

Carbon is presentin relatively few instances
in natural water, Theoretically, carbonate may be
presentonlyin water with a pH of morethan8,2, Some
ground water contains carbonate, and some water that
has been ireated with lime also containsg carbonate.

Alkalinity in water is caused primarily by
the presence of bicarbonate and carbonate, although
some other anions may also cause alkalinity, The
property of alkalinity in water is its ability to neu-

iralize acid.

Sulfate (SO4). --The sulfate ion is produced
during the weathering process when sulfide materials
are oxidized, and it is also freed by the weathering
of minerals containing sulfate. Sulfate salts of cal-

cium and magnesium in boiler water will cause the

13

formation of hard scale in bollers, The presence of
calcium sulfate (gypsum)in irrigation water is desir-
able because of the favorahle reactions with the soil,
Infact, gypsum is ofien added to the irrigation water
or the soil to prevent formation of ‘*black alkali’’ or
to reclaim alkall lands, Magnesium salts of sulfate
{epsom salts)are objectionable inpublic supplies be-

cause of the laxative effect,

Chloride {Cl), --Chloride is present in all
natural water and isthe mostabundant of the halogen
group of elements. Sedimentary rocks, especially
evaporite deposits, are an important source of chlo-
ride, Sodium usually is associated with large con-

centrations of chloride in water,

Fluoride (F}, --Fluoride is second to chio-
ride as the mostabundant ofall the halogens and may
be present in rocks as a constituent of apatite, flu-
orite, mica, hornblende, and certain evaporite and
clay minerals. Fluoride is resistant to weathering,
butits solubility increases in the presence of carbon
dioxide, Excessive concenirations of fluoride in
drinking water are undesirable, Accordingtothe Cal-
ifornia State Water Pollution Control Board {1952},
water containing less than 0. 9 to 1. O ppin of fluoride
will seldom cause mofitled enamelintheteeth of chil-
dren, and concentrations of less than 3 or 4 ppm are
not likely to cause endemic cumulative fluorosis and

skeletal effects in adults,

Nitrate (NOg}.--Partofthe nitrogenpresent
in ground water and surface water is removed from

rocks by weathering, and part is the productof decay
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and oxidation of organic matter, Nitrate nitrogen is
the final oxidation product caused by the reaction of
bacteria in the decay of plants and animals, The oc~
currence of nitrate inabundance in evaporite deposits
israre, However, it mayformbythe actionof micro-
organisms and collect in separate beds in arid re-
gions, The nitrate deposits of Chile are outstanding
examples. The presence of large amounts of nitrate
in drinking water may be the cause of methemoglo-
binemia in infants (blue bables), It is recommended
that water containing more than 10 to 20 ppm of ni-
trate, expressed as nitrogen, should not be used in
infant feeding (Comly, 1345, p. 112-118), The pres-
ence of nitrate also may be an indication of pollution
by sewage or by organic decomposition products, Or-
dinarily, watér does not contain morethan afew parts

per million of nitrate.

Boron (B}),--Boron ocecurs in igneous rocks
andalscasborate in marine evaporite deposits, evap-
orite deposits in closed basins, and in evaporite de-
posits connected with voleanicactivity, Marine evap-
orite deposits contain chiefly magnesium horate, but
boron in evaporite deposits in closed basins occurs
aecalciumborate, Volecanic sublimates containboron
as boric acid and various borates, Boron is neces-
sary for normal plant growth, but the amount reguired
is usually very small, Citrus shows definite injury
when irrigated with water containing 1 pprn boron, and
3 ppmboron inthe irrigation water will kill the plant,
On the other hand, alfalfa grows begt when irrigated
with water containing 1 to 2 ppm of horon, and date
palms seem to require about 5 ppm and willtolerate

ag much as 100 ppm,

Other Properties

Dissolved solids,--The results reported as
digsolved solids represent the total quantity of dis-
golved mineral matter in the water, The terms *‘dis-
solved solida {D, 8.}’ and “'residue on evaporation at
180°C'"’ are used synonymously in describing the a-
mount of dissolved material in a unit volume of water,
Ground water usually contains more dissolved solids
than surface water, Part of the material reportedas
digsolved solids in colored water is organic matter,

which is not shown in the analyses.

Hardness.--Hardness, sometimes called the
soap-consuming property of water, is caused mainly
by caleium and magnesium, Thehardness caused by
the calcium and magnesium equivalent of the bicar-
bonate in water is called carbonate or temporary
hardness, This may be removed by boiling. Other
salts of calcitm and magnesium cause noncarhonate
or permanent hardness, Hardness is a particularly
troublesome property, and large sums of money are
spent in softening water for domestic and industrial

use,

Percent sodium, --The percent sodium in
water is the ratio of sodium to the total cations, ex-
pressed as a percentage, with all ion concentrations
expressed in equivalents per miilion, Percent so-

dium is calculated ag follows:

+
Na L x 100

Na* + KF + Catt + agtt

Percent sodium =

High concentrations of sodium in soil tend to
replace calcium and magnesium fromthe mineraland

organic complexes, with the result that the physical



properties of the soil are impaired and the soil be-

comes relatively impermeable,

Sodium-adsorption-ratio (SAR), -~-SAR is a

ratio for soil extracts and irrigation water used to
express the relative activity of sodium ions in ex-
change reactions with the soil, It is usedas an index
of the sodium (alkali) hazard of an irrigation water,

tiigh SAR values indicate high sodium hazards,

Specific conduetance. -- The specific conduc-

tance of wateris a measure of its capacity to conduct
an electric current, The conductance varies with the
concentration of the ions in solution and is a rough

measure of the mineral content of the water,

pH.-~-The hydrogen-ion concentration of wa-
ter usually is expressed in pHunits. The pH denotes
whether a water is basic or acidic. The pH of pure
water is 7. 0 and the pH of most natural water ranges
from about 6, 0 to slightly more than 8. 0. Water with
a pH less than 7,0 is acidic and tends tobe corrosive,
whereas water with a pH more than 7.0 is basic and

may deposit scale in pipes or boilers.
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Tape of woll
Castng diateror
Tvpe of flnizh
Type ol 1Tt
Surface altitude:

5 fect otherwise,

Do, dug welly e
Size of dug welly not shown,
OH, vpen hole; P, perforated, method unknown; P, perforated by Mills halfo,
B, bucket; O, eylinder; 8, submersible: 1,

threlled well,

Tavle T—="eoonds of weli, o varrer brdign everition, 'ima ©ounty, Arizond

turblne; B, clestrice; N, none: W, windm1l,
In feet above mean sen-level datum, rounded Lo aearest fool I leveled and aearest
souree of datad 1D, by iInterpolation from Geologieal Survey topographic maps or

benchmarks; L spirit leveling by Geelogieal Survey or Tureau of Mines.

Water-level depth: Meusured unless otherwlse indicnted; R, reported,

Water-level altitude:
this table.

d: Hepurted or estimated ylelds; measured yields, indicated hy (M), are rounded,

User A, abandoned or not completed; D, domoestic: [, irrigation; K, not used; 5, stock,

Log, well cuttings, and chemical analysis of water: X, on {ile at Arizona Bureat of Mines well-sample cot-

Yle

81

I nearest foot above mean sea-level datum, based on surface altitude glven in

tings lbrary Unlversity of Arizonn, Tucson, Arizona; ¥, driller’s log or water analysis in tables 5and 3.

CONSTHUCHION DATA

Casing record Flnizh
: Date
Well
nur:bcr of Total | oo Denth Depth Type
Location or Type com~ | depth am {feet) (feet) af
pletion | (feet) eter Type 1ft
name ! (inches)
(year) From | To From | To
T.i68, R 11 B, T
Sec. 35
NWINEINWY_ ___ .o | SX-R-B{ Dr {oocuecdoooooo [T [ [ ) AR U N
T. 158, R 13 &,
Sce, 16
NESNWINEY e oo Dy |acecnnd F:JoJ) I DU M 4 on
NEMNWISEL o ememeae Dr 1958 135 [ S PR IR N Fewmera]vmuan | S.E
Sec.] 21 '
NEMWINE:- 1 oo oo | omeee | ooee | wecuan ARPRORS PRORUUIN DU
NEMNWANEL - 2 e | caenes Dr 1958 131 B8 Fovmoaa|cucoa| B,E
SWINWANEY . - |ovaucon-| Dr 1958 | cocens [:J PR IO D . ceeen| 8,8
SENWINEL L. PRV Dr 1958 | ~mw---r 2 (SIS RPN - crmn-| B.E
SWLSEISES .. ___. merprrmonean] DI 1958 130 8 |ecomeolawonnd ccmmer | mememn || BB
See, 22 ledaecaeo feeaas (AN (R PP JEOUUHQUP M [ —— wlomm——— ——————
SEMNWINEY o wvoo) comooos o7 S P 36 Loeo USRI A DUURU R PSSR P
NEEWINES e | >7- S DR <371 R VRNV AURUVN SRR IR VN IR
NWiSWINEL B e 37 B
NWiSE JNE} Dr 1858 130 5,E
SWISEWNEL, 0 | ... D 1932 L I 0 44 |con= cetmmiameea| N
ereie
SEINWISWE e Dr 1950 1501 12 |acooos AR DN PRV SRV RS,
NELSWESWE - oo cicce]aaoa o2 N 101 [ I AR R (PRI S T,E
BEISWLSWE et Dy old p:Lo 1 W RV N N R SR ]
SWINWESER1_ o P T o [ I T RS DU DR S [P
WY WESERS e | Dr 1958 225 [N IREREER) SR LECTETE EECRRY ESPPR
SWASWES L arm Dro feaaoaos 45 [LZS PR, U R S PR
well
SWASWES Well £ N 19187 1 T [ PSP IRUPIUIVS) (VRO [ S I R

HYDROLOGIC DATA

SUPPLEMENTARY DATA

Water level
Bepth Date Chema
~urface bchc’pw meas- Fater- | yiag Well)| ical
altitude land ured level {gpm) Use | Log | cut- al:mly~ Remarks
urtace | {moy altitude tinps| sis of
el’l‘r_-ut) yr.} water
4
|
2,610D 461.4 10/53 2,149 | [, SO Y On bajuda,
2,4B0D wnanas| A |cusr| anocfueooo-| lnner valley; reported
abandoned in "bedrock”
at 30 feet.
2,485D JESRDEE VNS NP NI RUTO N o T (VU (N A Inner valley; reported in
“elay” at 135 feet.
2,495L 48,7 z/52 2,446 |cecnnn| A oo ccom oo lnner valley; at same loca-
tion as NEMNWINEL-2;
not shown on {iz. 2.
Z,498D | ceneean oo mrmremrw|enemrmw| D |euca| acon [emcme-| Inner valley; reported in
“bedrock” at 131 feet,
rmm e D |oo-- Inner valley.
[T > N Do.
2,525D 70.R 1/58 2,485 50 | D8 |nnee|wacn In foothills near inner val-
iey; well reporded on “bed-
rock” at 130 feet; drilled 150
{eetnorth of abandoned 60-
foot dug well not shown onfigy 2,
--------- mommmts fmm e mmee oo mmmme e mm s e een s e = em el ALL sEC, 22 wells are in inner
valley, cxcept as noted.
2,500D 30.8 9/39 2,469 | A liauv|ecend] ocw-o| Now occupled by privy,
36.7 1/58| 2,463
2,50¢D 34.3 9/30| 2,488 |cwecoc! A iuifoeood oo Destroyed.
35 1/53 2,464
2,505D a7 9/39 1 2,468 | I DS mem fmmcd eomee
2,505D |wrmacoo| cmmean | S . [PRRDES B o U [P Replaces abandoned duy
i well 30 feet sputhwent;
not ghown on fig. 2.
2,050 29.7 9/39 2,475 faoeann ] N ool Y Used as ebservation well 9739
35.4 17531 2,470 to 12/41 and 1/53 to 12/57,
______________ o mmmememfemenean e | W o4 ooin) oo | Inner valley; not cquipped;
to reploce well in
| NEASWESWL,
2,510D 60 97397 2,450 . _____ D Jececd o] w.---| Near low foothills ncar
inner vallev; net shown
. yoon fip. 2,
2,815 18,9 9/39 2,496 .. 0,8 |----1 —emad wo---j Near low foothills near
! inner valley; reported to
: have been duy when San
~ H Xavier Misslon was built.
2.807L 4.2 1/53 2,473 o D Not shown on fig, 2; replaced
! ; by well SWINWLSEL-2,
2,5071, 36.3 2/52 2,471 ceo..| D Y L I, In inner valley near foot-
hills; 1952 water-level
meagurement for nearby
H dug well now abandencd,
23,5131, 26,7 | 9381 Z,4B3 jo____. . W U UV Uscd as observation well
35.4 9/54 1 2,478 9/39 to 12/43; see wable 3,
2,511LL RANH 1312 2,401 oL A Y [eunad oo | Destroved tost well; not

sliowh separately on iz 2;
way be same as Farm well,



Sec, 23 :
SE,NE{NE, ... . [Py
NWISWINE] _
SWiISWINEL .

278 ‘ A aeas wana] -

2 - On bajada,

52 - Along valley on bajada,

49 2,481 . ___ A lemena JENPI I On bajado; used as garbage
2
2

2,477 pit.

2,488 550 A Y | cueaf cace—d Channel floor; destroyed;
net shown on fip, 2,

At bage of foothill,

Inner valley; sce table 3.
Reported all in alluvium,
Inner valley; water temper~
oture reported TASF: sce

table 3,
NWESWLSWYE _ | el |7 S D, o3-S (RIS NSPRIUUNUY RPN SR ORI I B %5000 28.7 9/38 2470 (oo A L. e ] Inner valley; used as obser-
3.1 5/56 2,453 vation well 9739 to 12/41.
SWESWISWE L. A3 ¢ 3G T RSN PUUO FNNRNVIRIEN USSR (SUVRUREE PRI PRSURUN USSR DU 2,502L [eeooo. 1941 . 1,800 f__f..... R SR Infiltration gallery is below
tion 11.2 10/45 2,488 850 channel,
gallery

BWINELSWY . ___

SEYNEISWE_ | el o S D TS R ISR NS IR U D B 2,5000 | 30
NESNWISWE - ___ 5X-10 Dr 1956 | 410 12 UG UENUEN S R R T,E 2,510 1 72,
7
4

SWENWISWS __________ SX-1: | Dr 1959 | 280 20 o 261 Pm) g0 220 T,E| 25100

Dr 1815 238 10 SRR USRI PRI BTV PRSI S One of first 3 irripation
wellg drilled in reserva-
tions; no other location

available; abandoned in 1923,

See. 25
SWASELSWS oo §X-12 | Dr 1958 | 385 20 0 365 Pm 60 360 | ... 2,550D | 45 R 6/59 2,505 | 1,000M| I ¥ | X feean. In inner valley; see table 3,

Sec. 26
SWENELNEY | oo a7 S 1T S SN PRV S USRS N B 2,540D | 22,4 8/38 2,808 | _.____ DS [acaeo — Y | Inner valley; used as obser-

23.7 2/52 2,518 vation well 9/35 to 12/41,

NWLNWINEL . __ S8X-Hosp,

Test 1 D 1954 1i5 D L - PO VSOOI DRI EUUNPUPNE DUV R 2,530D 320 12/54 2,488 10 A Y b S P Inner valliey at base of hill:

see iable 3.
SWEINWINES-1 .. .. 5X-
Hosp. 1 Dr 19317 100 16 ¥ lo¢ P 36 55 | T.E 2,530D | 22 R 7431 2,508 180 |B,1I Y Jeemifemanan Inner valley; not shown on
fig, 2.

SWINWINE-Z ..o 5X-Hoap.
Test 2 Dr 1955 243 10 0 240 P 167 240 |oo.-- 2,5250 23.6 12/54 2,501 40 D b 4 X lerrrnn Inner valley near foothills;
see table 3.
NWISWINWE_________. SX-1 Dr 19341 92 18 0 120 RS PSRN U T.E 2,502L | 14.3 1/53 | 2488|1000 |1 Y |-—--} Y |Inner valley; pilot hole,
{(PWA-1} {308) PWA-1, drilled to 308 feet;
plugged back to 92 feet:
gee table 3,

BWESWINWY L ao..| SX-1A Inner valley; see table 3,
SE}SWISWL. -1 3X-8
SEYSEISEY moccuneon Old $X-4

1556 400 16 0 378 P 45 370 |acoo- 2,528D 28.2 6/56 2,500 | 1,500M | I

1953 260 20 1] 250 P 45 208 | T,E 2,535D 29 R 1553 2,508 G600 o,

1915 362 12 PP N ISPV DR PRSI 2,540 11,0 1215 2,525 450 A e fmawww| ner valley; site of one of
16.8 1817 2,523 {irst 3 irrigation wella
17.5 1834 2,522% drilied on regervation;
“muolapais boulders”™ re-
perted at 342 feet: plugged
back to 339 feet after
water level dropped to

23 feet when “malapais
boulders” werce en-
countered,

vEy
o
5

SWENELINBY .. SX-8 Dr 1854 | 380 20 | fomene P 421 364 | T.E 2,5200 | 20 R &/54 2,490 | 950 1 Y X |evaroe|Inner valley,
Dr 1934 | 285 18 0 102 P 30 80 | T.E 2,5200 | 34.5 1/53 2,485 |1,200 1 b 'SR P P Tnner valley; sec tabie 3,

..... Inner valley; used as abser-

vation well 8/39 to 12/41.

...... In foothills near inner valley,
Do

Inner valley,

Do,
In foothills near inner valley,
____________ Inner valley: abandoned be-
cauae of low gpecific ca-
pacity; see table 3,
1] 17.0 | 1914 | 2,517 | 450 oS |__.__ SR R Inner valley; one of first 3
0 138 23.6 9/38 2,510 irrigation wells drilled on
28.1 2/52 2,508 reservation; abandoned as
irrigation well and con-
verted for domestic and
stock use; ohservation well
9/38 to 12/41; reported in
“malapals boulders® {rom
. : H 235t0 23¢9 feet; roported to
| | | |

¥icld about 400 gpm in
1915,
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Vable 1.—Records of wells, San Xavicr Indian Resetvation, Pima County, Arizona-~Continved

= {
CONSTRUCTION DATA H HYDROLOGIC DATA SUPPLEMENTARY DATA
Casing record E Hinish Water level
well Date Depth Depih b Chem-
. of Total |Diam-
Location number Type | com- | depth | eter (fect) {{cet) TYPC |gurfpee | DEPR Date | Water- | yyq14 Well | lcal Remarks
or pletion | {feet} |{inchea) of altitude Lelow meag- [ level | g,y |Use Log| cut- |analy-
Type 1t land ured [|altitude tings | sla of
name {year)
from| To From To surface {mo, [ water
{feet) yr.)
T. 158, R, 13 E.—Cont.
Sec. 34

NWANEINEY nr - PWA-4 O 1934 55 {7 PN [N ISP R, mmeee | 2,540D 1.2 5/34

SEZNWINEL | _| sx-s e P 2,550D 35,2 854 Inner valley; see table 3.

NBEISEINEY ... PWA-6 Ir 2,550D 24.1 5/34

NEANWISWE __________ ewsnwww | De 2,570, 58,6 2/52 Cn bajada.

See, 35
SWiNwiswE_. . 5x-2 or 1934~ 140- 18 0 140 Pm 30 62 | T,E 2,550 28,2 1/35| 2,522 | 1,500 | I | Y ! X | eeeeen Inner valley; see table 3; well
(PWA-2) 1854 238 30 127 35 R 6/52) 2,515 870 deepoened from 140 to 238
feet in 1954; used as obser-
vation well 5/34 to 1/35,
SELSWISW ... SX-7 Dr 1953 260 20 0 260 P 45 | 248 | T.E 2,560D 34 R 11/83| 2,526 800 | I | Y b S . Inner valley; gco table 3.
T.16 8., R. 11 E.
Sce, 13

SWASEINWY e e 5X-DT-3 | Dr 1954 540 8 0 21+ ) S S I B 3,175 | 4012 9/54| 2,774 | L5M j...| Y] X Y |Onbajada: yicld insufficient
{5- 1% gpm) to make a
stock well; see table 5.

Sec. 26

SEINWLSWE wewwnnsws SX-W-7 Dz b3 U (U [PVRPIOPEY PPV [FEVOYPUY PRU SUURUUUN S C,W 3,520D 3.9 10/53| 3,482 |ccouo_o B,S| cai] caad - e—e--| On bajada in foothill: dug in
shaliow alluvium above
granite,

BELSELSE -1 commm oo arccoce | DE | mmmmoe| cccco oo | comea| cmmem oo e bmcmmen] cmmem [ cmmeen 3,500D 15.9 10/53| 3,584 |oooooeo o 2= I S Along wagh in foothills: dug

-~ in shallow alluvium abave
gronite,

SELSEXSES-2 oo cmeeeee DEZ | commme| ccmmcme] e RNV [PUNURYES JUPRUISPIS STRVIEUI [N 3,605D 28 R 11/41] 3,577 |crcacae| B8] coc] caead cceat Along wagh {n foothills; dug
in shallow alluvium above
granite; about 100 feet
south of well 1 in SE}
SE3SELsec, 26; not shown
on fig. 2.

T.16 5., B. 12 E.
Sec. 3
NELSELSWY oo SH-DI-2 1§ Dr 1954 405 | corvmm cerrne| e 10-imch! vevinn] cmice jecieun 2,810D | 28T.5 10/54] 2,622 1| M| ¥ X | comeee On bajada; reposted in bed-
OH rock at 175 feet; yleld in-
sufficient (1 gpm) to make
stock well.
Sec. 24

NEYSEINEY _vvoniens $X-DT-1A| Dr 1954 300 10 [ 20] o b nen] cmn [ e 3,025D | 2881 8/54) 2,737 |amceeun Al Y| X |....._|Onbajada; reported in
bedrock at 210 feet;
yield insulficient to make
stock well.

Sec. 26
NWINWINWY o Old 5X-7 | Dr 1938 T50 4 6-1f4 | mva] mevin | wvmern | encco] conec |aceon 8,300D | wcro o | e 2] A | Y jaacad cacaee On bajada; reported in
. bedrock at 185 feet; water
oceurring at 00 feet was
lost below 700 feet.

SWAINWLSEY o eeee S5¥-DT-1 Dr 1954 250 10 [+} 1w OH 10 | 253 |oooooo 3,310D Dry oo oo Nl Y x ¥ | On bajada; reported in
bedrock at 155 feet.

SWESWLSEL L. Dr 1952 21¢ 4 [ b 51+] [ ISR [N I 3,330D | 182.9 7/54| 3,147 |oo___ Al vl o, On bajada; center of 3 holes
drilled for mining cxplora-
tion within 100 feet of cach
other; reported in bedrock
at about 150 feet.

Sec, 29

WA SWASWh s SX-W-9 ) 'c 0 (VOO NUCRR U SUUNIUDR [SRPPR DUV P cw 3,550D 14.3 1053 3,536 |.oroes D,S5| oo f___] Y | Along wash in [oothills; dug
in shallow alluviun: above
granite,

SEYNENSE) ... SX-W-6 Dy bE: 7 U SN [N USRI [FUSIEY RS U I c,w 3,460D 39.9 10/53| 3,420 {_______ o<1 [ I R On bajada near foothills; dug
in shallow alluviun: above
aranite.




| .
T.168., R, 13 E,
Bec, 1
NEL NWINES « o] s Dy 1935 21 2,5700 26,2 | 10/38] 2,841 . - FON Y P Inner valley,
NELISWINEL ___________ AW-4 Dy 1940 97 2,555D Dry 1940 | e 7% ' T In channel; poart of destroyed
infiltration-gallery aysterm,
NWISEINEL __._ AW-3 Dr 1840 a1 Dry Al Y Do,
SELSEINEL. | oAaw-s Dr 1540 ¢ Dry Al ¥ Da.
SESNWLNWS IS DE levccons a7 25,7 Al aen Inner valley.
NE;NELSEI-1 _. AW-2 Dr 19490 100 3.1 Al Y| ocaas|ermna In channel: part of destroyed
infiltration-gallery system;
gece table 3.
NEINELSES-2 (.. __ | AW-E Dr 1940 100 BT T N b2 SRR IV R, 2,581 5.2 2f42 | L. _ 1,200 Al Y| cecacfmmmne Do.
SE;NELSEY e e AW-1 Dr 1940 105 T I R P 0 98 | oo [-25-1: 3 R S DU 1,200M | A| ¥ | omonfemenn Do,
Sec. 2
SEINWINWE- 1. aueoo oo Old No. 1 { Dr 1914 143 10 0 143 P e e e 2,555D MR | B/14 | 2,5411 700 Al ¥|eromn veree| Inner valley; reported to
P break suction after 3 hours
pumping; replaced by SX-3;
not shown on fif, 2,
SEZNWINWE-2___.____ SX-3 or 1934 232 11 e | 232 || aees T, B 2,556 27.7 | 10/42 | 2,528 | s0C b4 ' A Inper vallcy.
33.8 1/53 | 2,522
EWLSESNWY ___________ 5X-4 T 1934 180 18 6 180 |l |eooo . T,E 2,570L 37.2 | 10/42 | 2,533 | 460 3 " IO Do,
42.5 1/53 | 2,527
Sec, 3
NEINE{NEY PWA-8 5 2,585D 28.1 &/34 - Y P
NWiNWisED SX-DW- 1 8 2,610L 84.3 2752 ren| cmmmm | mvema| O bajada.
Sec. 14
NEINEYNEZ o mrrrree | ;vmmrm e e Dr 1938 136 00 P SR AN AN F C,W 56130 26 R | 1f38 B8 Y| uuima|eunan Inner valley.
59,8 2/5% | 2,553

1z
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Toble 2, —Hevords of selected wells adpec et 19 Senr Navier [dran Reserpation, ifime {ounty, Arezond

Fapre of wells b, Jdug well; e, deflled well,

Ciwsing dliemietor: Size of dug wells oot shown,

Type ol lnlshy O, opes hule) 12, peeforated, method unknowns P, peclocadod by Mills knlfe,

Type of Liftz B, bucket; €, eylinder; 8, submeesible; "1, turbloe; (3, diest: 1, olectrio; G, pisolloeg NG,
malural gas; N, none; W, windmill,

Surface altltude: In feet above mean sea-leavel datum, rounded to neaeest oot il leveled and neurest
5 leet otherwlse, Source of duta; 3pleil-level altitudes from Sehwalen und Shuw {1957 unles.
toltowed by 1 D, interpolation from Geelogical Survey topographle mups or benchmarks,

Water-level depth: Measured unless otherwise indicated; R, reported; many wuter-level dopthy are
from Schwalen nnd Shaw (1857},

Woater=level uhtltude: Co nenrest Tuot ahove rooan Sea=leavel datum, based on gurefaos wltitude given in this
tuble,

7ivld: Heported or catlmuted ylelds; meusured ylelds, indicated by (M), are rounded,

User A, abandoned or not completeds 0, domestic; 1, irrigation; In, Industrial; M, mining prospect; O,
chacevatlon well; N, not used; PS, public supply: 8, steck,

Lom, well cutlings, und chemleal anutysis of water: X, water anulysis on file, U.S. Geological Survey,
Tueson, and well cuttings on file at Arlzona Burcau of Mines, University of Arizona, Tucsen, Arizonu;
Y, driller’s log in table 6,

CONSTRUCTION DATA HYDROLOGIC DATA SUPPLEMENTARY DATA
waging record Finigh Water level
Well Date ] Chem-
Depth Depth Depth Date . . w
be of Total . Type . Water . ell | ical
Loeation fumber Type com- | depth Dinm {fect} {feet) of Surface | welow | meas- level Yield | 4o {Log | guti- lanaly- Remarks
or ety | EteT Type . altitude 1land ured {gpm) i
name pletion ce (inches) lift P ( ! altitude tings (sis of
{ycar) From| To From | To surace e | water
(feet) yr.) !
T
T. 155, R 1L E I
See, 5 | !
SWisWiswl - Dr 1953 712 20 [s} 712 | Pm 240 2,370 308.6 ! 1/54 © 2,061 | 3,000 1 |20 N R See table 4,
SEJSEiSWL —— Dr 1953 @ 728 20 ¢ 728 Pm 240 2,365 304.1 8/54 2,061 | B,000] I ORI IS S——
SWASWISE-2 el Dr 1943 | 500 || e o e ———— 2,362 306.3 | 9/54 2,058 o] S {emembomenbooao-d Reported *last 50 fect in
] | whitish [{material} containing
' : bontonite,”
See. 11 i
SELSEINES ccunacaan [ommmmann Dr 1953 : 588 20 [H 585 Pm 330 2,388 345.5 | 9/54 2,042 | 2000 I L' J I T See table 4,
See, 12 ; :
NEISWISEL-1_______ Owner’s| Dr 1942 ! 550 B | ] P PR 2,416 362R | 6/42 2,054 Luoeo_[In | fecaiiacan-d
na,l :
NELSWISEL-2 [ Dr | 1942 550 |imciice] cmmcad o OH | i e e | 2,415D oo ———— JRUAO I A Y fo---leo-eo.]Thirty feet south of well 1;
neot shown on fig, 2,
SEISWISEL - _.__. Owner's| Dr ; 1944 502 12 R 2,420 363,7 | 10/48 2,056 [oovaos 5 b SN POV (Y
no. 2
See, 17
NWINEINES coccomme [amameaee Dr 1954 369 | J 2,389 304.8 | 9/54 2,084 [______| DI |coccbacoobomoos 4Deepened to 700 foet {n 1954,
To0 20 :
T.155., R. 12 E, ‘ !
See.l ! [
NEINEISW] oo [emoces Dr 2,684 | 108.6 ' 6/53 2,475 [PV U FOUPIR N
SEINEISWE. Dr 2,575D |  60.3 | 3/40 2,515 ORI SOOI SV IS
NEISWESW. . or 2,570D 137.6 | 9/54 2,432 ——
Bee, 2 .
SWINEINEL Dr 2,550 89,3 ; 1/54 2,461 | _____. [ DRV IS IS
SEISELSEL _ Dr 2,568 103.1 9/54 2,465 [ mmme frmne faeee facwand]
Sec. 4 !
SWISWENES coooomon [amcaon ~-| Dr 1817 | 481 6-174 | ]l fceeas R P 2,455 400R | 2717 2,085 2c|1n Y |aweeloeo--JWater-bearing grovel re-
P ported ot 410 to 450 feet;
well partly filled In 1848,
See, § ; 3 ;
SEINEISE) -o_-_ R P Dr . 1938 435 g JEUSTRPRNS DR [ [, 2,407 358R | 3/40 2,048 Lo VDR R IV
: ' 360.7 | 154 © 2,045
| I
Sec, 11 i { :
NWINWINWE o - Dr [N SR P, [ DO S e | 2,507 1843 | 1/54 . 2,323 | ______ [ DUEEDR VU S
. 177,56 | 954 2,329
Sec. 17 i | . ;
NWINWINWL |l nr 1937 450 6 RS N [ e e 2,459 4024 | 1/54 | =087 | R




T. 158, R. 13 K.
See. 1
SWISWINEY (o aeaaos br
KW ASWENWE e cm Dr
Sec, 2 .
KEFNWINWE~2 oo s5-10 1] or
NWANELS WA . s3-234 D
NEINWISW._ 53-3 Dr
NELSWISWY e PR s =% T4
Scc. 3
SWISEAINEL oeero--|Owner's Dr
no, 2,
See. 4
NELSELSEL oo [T B 13
Bee, 10
SWISWISWY o] ccean Dg,Dr
SWiSELSWY ioeoo_n Dr
NWLNWISES Dr
SWISWISEL-2 wunrar svunannnnn| Dr
Bee, 11
NESNW IS WY - e e e e Dr
Scc, 14
SEISWISWE Dr
Sec. 15
SELSEINE) -~ Dr
SWINELSWE oo Dr
NWiINWISEL_ i Dr
NWISWISEL Loeenos -1 pr
swi;sw%sr:l - Dr
SWiSELSEL Dr
Sec. 20
NWESELISWE-1 (o oo Dr
Sce, 21
NEINEISWS cccr oo cmameereen| D
SWISESWE-1 ] oo Dr
T.158., R. 14 E.
See. 2
NWAINBLSES oo Deep teat2/|  pr
Sec. 3
NWINWINEL ___.._] well 8%/[ Dr
N Well 2 2/ Dr
---------- Dr
el 1 Dr
NWEINWAINWE o Dr
Sec. 7
SELSEINE}-1 ). Dr
SEISEINE-2 oL o

See tootnotes ut en

of tuhle,

1549
1951

1831

las7
1957
1956
1956

1966

aio
118
196

210

5l
161
141
366

281

465

240
252
263
350

200
133

168

120

116

2,460

848

750
820
1,150

868

440
444

z0

16

20

12
16
16
16
18

12

10
10

142

a 52
0 170
o 350
0 200
0 g4y
0 820
] 864

b s =

’__.._-_

120

34

P 0
P 70
Pm | &6
Pm | 70
P 87
P 280
P 280
P 240
P 240
P a0
> B4

...... Y] 2,4901)
______ T 2,470
............ 2,431

138

440
440

2,455D

2,470D
2,462
2,463
2,465D

2,460

T,E

T.E 2,4900

2,476

2,480D
2,470D
2,480D
2,485D

2,509

2,529

—mnmoe | 2,600D

671
70,4

LI
60,7
LU
T60R
2R
40.7
58.3
72.8

57.7

42R
56.4

58.0

51.5

67.2

190 R

1841
147 R

187 R

84R
B4R

afnl
/54
o8
11/54
fal
z/40
3/55
6/61

1/52

2752

2/52

4457

12/586
12/56

11756

2/66
9/58

2,424
2,405

2,%:10

2,457

2,452

450
800

1,000

200

PS
PS

PS

odd

PS

Seo tuble 4,
Do,

Do,
Do.
Water-level records since
1931,

See table 4,

Da,

Sce table 4, Log is for 188-
foot well adjacaent to thia
site,

Deepened from 164 to 240
feet in 1947: sec table 4,

Sce table 4,

Do,

A hundred feet west of aban-
doned, 100-foot well ghown
on topographic map, Re-
ported all in allyvium,

Reported in "rock” at depth
of 130 fect.

Reported In “rock” ot depth
of 116 feet,

Only partial set of cuttings
(01,000 feet) on file; size
analysis on file, 0~1,000fect.

Size analysis on file.
Do,

Partial set of cuttings {0—1,115

feet) on file; gize analvsis
on file, 0—1,115 feet.

See table 4,
Wot shown scparately on fig. 2,

se¢e table 4,

B
&
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Table Z—Records of sclected wells adjacent te Nan Xavier Indian Reservation, Pima County, Anizonre— Continued

I CONSTRUCTION DATA -r HYDROLOGIC DATA SUPPLEMENTARY DATA
Casing record Finish Water level
Well Date Chem -
number of Total Dopth Depth Type | Surface | Depth Date Water- | v; Well | 4oa1
Yield @
Location or TYP¢ | com- |depth | Diam- (feut) (foet} of altitude | below |meas- | level (‘;:m) Use |Log| cut- [,noqy. Remarks
name pletion | {feet) | eter Type it Jand ured  |ultitude tings {51y of
(year) {inches) From | To From! To surface | {mo./ water
{feet) yr.)
T.158., R. 14 2—Coat, r
Sec. 18
SWiNELSWY .| TMA-13/ Dr 1941 1571 N O ENEPIPIIVY (S [SSOpY EUNVIE OISO T.B 2,561 79,6 /53 | 2,481 750 I |20 TR S, Sec table 4.
SWINWISWE_L _|™™™a-23/ Dr 1941 320 16 Lecmooo|-onod P 80 304 | T,E 2,551 B4R /41 [2,487 (1200 N Y | bl_o___. Use discontinued because well
73.3 /52 12,478 was contaminated, reportedly
by oil from nearby tank; sec
table 4,
NEINELSE] cmeeeemen TMA-33/ Dr 1941 a62 S SO P 90 245 | T,G 2,570 74R 144 | 2,495 200 | 1 fooofeoood |-~ |Well reported to be in “tight
78.5 /53 | 2,491 125 clay® and in “tighter forma-
tion” than wells TMA=-1 and
2; scec table 4,
NE}SE4SE)comamcuaan TMA~43/ Dr 1841 250 14 fmrmmn] oo e P 90 06 |- 4 2,577 78R J4a | 2,498 300 | I feoofemmefoaeas See table 4.
82,6 /53 | 2,494 110
See, 19
NEMNEWNWE v TMA-53/| Dr 1943 <211 N PRORUOURPS NSUSTRSRENY [RVRROUE EDUPUURRURVIN) PUUVIIVIS PRRORRINY SOOI 2,573 78.0 /48 | 2,495 630 | I feeofemmec|emmean Do.
83,9 /53 | 2,490
96,3 /63 ] 2,477
SWISWLSWY sc-7i | pr 1954 350 16 0 350 Pm 114 338 | T,E 2,565 54.3 5/55 12,511 } 1,200] PS | Y Do,
NWiNWiISEL TMA-103{ Dr 1957 402 12 0 111 R RN U PV AV 2,584 8OR 757 [wemmaan 500 1 e Da.
Sea, 29
SEISEINWY acvnumuoe Hughes-4| DT |wemewcus 450 12 0 450 P 150 190 T,E 2,615D| 98R 2/61 | 2,517 400 I Y ecnccfemnann Gamma-ray log on file; sce
350 410 table 4.
Sec, 30
SEISEINES wmacnamcs Hughes-2 | Dr 1955 504 14 Q 501 P 75 480 N 2,602 82,9 755 | 2,510 [cacunw A Y Joooodoo o Reported all in clay; gamma-
ray log available; did net
yield enough water to make
a well.
Sec, 31
NWINWINWY e sc-10l] pr oo .l 550 18 s} 550 2,580D [  T73.4 3/61 | 2,507 Lo PS | Y
SELWASWE e sc-6Lf Dr 1954 | 350 16 [ 350 2,585D | 62.4 5/55 | 2,523 ] 2000 | PS | Y Sce table 4.
Sec. 35 \
NWESWISWE o mcmc] cccmcnn L Dr 1940 830 [ PO JEONUUENS: P U Oy c,G 3,253 756 R 7407| 2,497 10 P 2,8 Lo loooo X |Chief zquifer reported
754.8 1/62 | 2,488 between 756 and 833 feet,
T.168., R. 11 E,
Sec, 8
SWLSWISWE L s Dr 1946 754 [ >4 754 P 690 754 W 2,506 681.5 5/52 | 2,224 | _____. s Y [coeao e
. 676.2 1/52 | 2,230
681.3 1/59 | 2,225
683.8 1/61 | g,222
T, 1685, R, 12 E.
Sec. 25
SWEISWINEY oo ASARCO | Dr 1958 }1,401 4 o 40 |mmcmmme| ccmm | mmmm e N 3,195 | cmmmmnfmescmcmofemmcme e b M 'SR [ w--{Gamma-ray log on {{le at
X-204 U,8.G.5., Tucson,
Sec. 33
SEINWIESEY cme e | e o Dr 1960 301 8 0 20 |ecmecod e memeee N 3,560D] 231.0 9/60 | 3,329 <l N Lo adool Yiclded 30 gpm 8-hour pericd
from “decomposed granite;®
ylcld inadequate to make a
well.
T.165, R.I8E. j .
Scc, 34 N
1 BN
NWINEZNEZ~l oonun ASARCO | Dr 1956 720 8 o 540 Prn 220 500 1.8 2,835D| 220R 1156 {2,818 | <460 | In Y B Water temperature, 80°F.;
Lab well 243.8 12/59 | 2,611 see table 4,
232.3 1/60 | 2,608




T. 165, R, 13K,
See, 34—Cunt.

NWINEINE]

See, 35

-2

NEINEINES canmmmaoa

SWISWINE} oo

NWENWINWY

Scc. 36
NWINEINE}

NEISWINEL

NE4SEINEY —rmemmmmnne

T. 165, R, 14 E,

Sec. T
SEINE{NWY

See. 17
SWiSWINWL
SE{NEISEL

Sce, 20
NEJSEINE]

SWINWINWY
NEISEINWS
See. 31
NEINWISW]
SE{SELSES -

Scc. 32
SELSE{SWi-

T.178., R.1ZE,

Bee, 1
NEI{NE{NWE

Sec, 12
SEISWINWL

T.178, R. I3 E,

Scc. 8
—HWINE]

SWISWISE}

[eee Loeanotes al ond of

ASARCO
Mission-5

ASARCO
Misslon-7
ASARCO
Mission-6

Pima-3

Pima-1

Pima-2

sc-51/

sc-3 Y

sc-z 1/

sc-11/
sc-g L/
sc-4 Y

T

Dr

Dr

Dr

Dr

1959

1955

1855
1962

1955

1954

1954

1954

1954

1854

1854

300

300
900

300

360

350

540

380

350

20

20

20

21

21

21

16

16

18

16

[=]

Pm

Pm

Pm
FPm

Pm

85

120
160

155

90

438

348

335

525

385

335

1954

253

b70

1,300

20

13te o

253

253

T,E

B

T.B

T,E

T,E

T,E
T,E

TE

T,E

T.D

6w

2,830D

2,720D

2,7650

2,775D

2,790D

2,683

2,665D

2,667

2,596

2,642

2,6750

2,701
2,630D

2,683

2,670D

2,673

2,672

3,317

3,4500

3,180D

3,150D

221,0

128R
139.1
139

146,23
155,¢
178.7

202.3

65.R
72.7
68R
5.3
B0R
64 R
6.8

44R

78.0
108,1

128.4
1286,8
STR
65.3
ilz,3
113.7

65R

40.8
72.3

50.4
74.9
8.8

23CR

185.2

23CR
170R

1/60

3/57
5/60
afs2

/55
1/60
4/60

3/60

3/55
7/58
1/55
/56
z/62
2/55
7/66

8/54

10/ 54
11/54

/54
5/55
9/54
5/55

/54
5/55

/53
81

/51

/48
/53
/56

8/54

9/54

2,608

2,592
2,581
2,626
2,818
2,610
2,596

3,588

2,588
2,580
2,597
2,500
2,585
2,603
2,580

2,552

2,564
2,587

2,573
2,574
2,563
2,565
2,571
3,569

2,605

2,632
2,601

2,622
2,597
2,530

3,087

3,315

2,950
3,010

1,800

3,000

2,300

1,400
1,200
1,200
1,300
1,350
1,700
1,250

1,000M|

2,000M]

2500

1,200M]
1,500M]

2,000M

1,200M]

700

2,000

15

In

PS5

PS5

=

L

Water temperatere, §88°F;
well {8 about 350 feet rorth
cast of well 1; gee toble 4,

Water temperature s 89°F;
gce table 4,

Sce table 4,

Water temperature i3 90°F;
gsec toble 4,

Zee toble 4,

Do,

Partial log; alluvium, 0—185;
residual conglomerate, 185—
200; metamorphosed arkose,
200—570; in Pima pit; not
shown on fig. 2.

Started in Cretaceous(?) rocks
at surface: hit seep at 135 feet:
hit water ot 900 that rosc to
120 feet, See table 4.

Well sealed; reported to be a

dependable but weak well,

4z



Table 2.—Records of selected wells adjacent to Sunt Xuvier tndivn Reservation, Pima Coxnty, Arizona—Continuved

9z

CONSTRUCTION DATA

HYDROLOGIC DATA

SUPPLEMENTARY PATA

Casing record Wuter level Chem-
Date Depth Depth | Date  |Water- Woll! ical
Location of | Total | piame (feot) Surface | poiow |mens- | level cut-janaly- Remnarks
cotT depth | etexr Type altitude | land ured [altitude tings | sis of
PICUON | (feet) Ninches) surface | {ma./ water
{year} From |To {feet) yr.)
T.178,R.I13E,
Sec, 8—Cont,
Near center=lommnnau N 19327 268 Levmonn [ammnea [FCPRPES RV EVEPY QPR SPU R PRI [ESSTRISTN UV LT . ------D:?f 201'-";;—“;;%“1 133:1:;""2'10_
urden, : red elay,
283; not shown on fig, 2,
Mear center-2. o] 19327 143 haccus fuccmcn focecfumcamcc | aranee hecmms [nemame] cmewnew P SRRV UG SROOOUP INPPPN PRI SN RPN S D;-grrldmle:ﬂz;t;nl lzg:lovarilo_
on, : red clay,
143; not shown on fig, 2.
Sec, 10
—NWLISEL caeemeae] 19577 | 1,150 8 o 450 {rmrnamn 2,950D| 305.6 2/581 2,644 e f mmmen
32l 2/50| 2,638 ISR SR
Sec, 11
SWISWISES covam 1§57 445 bR PR N 2,840 1678 10/57| 2,692 aummy| =weeadReported all in alluvium; see
table 4.
Sec, 17
SEISEINWI vuuww e ] 18329 353 8 loceeea A dm———— 3,221 200R 4782 % o e e Seep at 200 feet: no water below
213R fan 200 {eet; produces about T¢
211,83 5/601 2,014 gpd.
See, 18
NEINEISE] cccmmccccdecccrnnne] DT jreanees 4 220 - J RO RS S, 3,283 168R YL B— cmemn| mamaa J{ Reported bottomed on rock,
158.0 3/80} 3,125 goes dry after pumping 4
hours,
Sec, 20
SWANEINES cusu e decmacarn] D |emeccnad 920 | cmcoes e UV i S, 3,200D( 305R? | wemn=ad 2,8857 anmau] wuee-JSmall aeep encountered ot 420
foet; bailed dry when cleancd;
driller attributes water te
surface runcif,
SWISEINES caeoacae - 1887 456 6-5/8 |auiuaun R V—— 3,200D] mrwemmnn | mam—a Y [<-m-r| wuwn=-=4Reported dry,
NWANELSEdremiamunnd] 18527 B10 | cumsm fommme g ——— 3,200D] cumciean | coamm - Y wam— .
Sec, 21
SEINEINEZ cvcccmccadormarcrmn| DP  |ameeemad 0 | cmrnn [em———— i ——— 3,060D| cvrmmnanm wmswmad mm———— - ———— Hit “rock” at bottom.,
NELSWISWE oo —— ammeaneed 465 Bor B mcnc|amandrnrnaan 3,147 422.7 Tota) depth 452,85 feet, measurcd
423.9% January 1850; reported reli-
426,5 able weak well.
SWISWASWE e e cmwnia " 19327 508 | ciccme [cmmcamn|am—— ——m— 3,175D| 4S0R Hit water in *granite” at 500
feet; water rose about 50 feet;
well wont dry about 1552,
Sec. 22
SWANEINWY com | rmmrmmnun| DP |amawsead 3z0 S P R A 2,903 287.1 1471 mmemend R Reported to have hit “rock™ at
305.3 2/54 R 240 feet; deeped to 935 feet in
320.9 2/56 e 1557; in erevice frowm 330=335
and at 355 feet,
SWASWINWE rorecmans 1931 410 | =58 |ccoeees RV A 3,047 310R | 1131 PR SV
352.4 2/53 [Py
370.% 2/s8 PR [
SWINWISEdumimamman P PRV B » * S FR 3o ;S VRN S O P 2,832 22,4 1/47 wmmus] memead
239.3 2753 wemmn]| wumned
2536 3/s7 R —
Sec, 23
SEISWINWI v vcume e 1857 325 - J SN Sy IR 2,808 222.3 3/57| 2,876 immun]| wmaed
Sec, 24
EWISWANES c e e mmmnen 1948 254 20 furoccmn et e m———— 2,739 68,9 1/82| 2,672
74,3 /56| 2,663
Sec, 25
SE{SEINEL rnemmnnany 1982 500 ] 0 305 2,750D 35R 8/62| 2,715 PR .
L4 [v] 500 T SR L oL T Y TSruviot QuvusrpN R ammen] vmmmad
Sec, 28
NEISWISWE o coaaaaa o 1957 320 6 lemwauan RS P L, b81 196,1 2/58 | 2,880 | emeaeis] D heni|iaman wmnn]




T. 1785, R 1313, Cunt. ; |
See, 27 I
WWISWINWE e e Dr 1950 a82 6 limoon] mmmeee| come | cmeeim|rmae fomeen 3,030 325.5 | 5/50 |2,7i0 e
332.8 | 2/58 |3,702 R
348.2 | 3/57 2,687 —_—
Sec, 28
—NWENWE cmimaama]e e Dr 1842 487 [:J SO VUL SIS RSP, U TR 3,150D 420R | Bf42 |- bred Y aene foeee Fell struck water at 425430 und
445-452 feoet; well dry in Jan-
uary 1350,
T, 1785, R, 14 E.
sec. b
SEISELSWE commmumm]ocacccwnn—] Dr 1951 360 20 ¢ 350 b= 100 300 T,B 2,707 103,86 /53 12,601 fr+12 N 1 S FUSROVINS EVUR
Sec. §
SELSWASEL Lo USRS PRSPPI Dr 1914 307 16 [H 307 | cmaen} cmmmmdecan B 2,660 44,3 /31 [2,648
87,7 /53 |2,622
72.9 /55 |2,817
See, 7
s SEISEL -1 Cmmmeem fevaccmae Dr Jevacocas| 905 e | 2,705 25.3 /31 12,880 |auo_—- N,
——SEiSEL2 oo e e ] 5 S 733 lecrmrae| 2,705 36,5 f47 Not shown scparately on fig, 2,
82.7 /55
Sac, 18
SWASEINES oo cmcccfommmmcen J Dr 1958 1,220 See table 4.
NWINEISWS tac e famama e ADE,Dr| e 124 Water-level recorda sinee 1939,

1/ City of Tucson well; 5C, Sonta Cruz River well ficld; 85, South side well fleld,
y Tucson Gas, Electric Light, and Power Co. wells,
3/ Tueson Munieipal Adrport well.
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Toble 3.—Discharge characteristics of weils on the San Xavier Indian Reservation, Pima County, Arizona

[Depth to water: R, reported, Type of Test: @, quantity of water discharge, Test supervialon: UfA, Univeraity of Arizonn; USGS, U5, Geological Survey; USIS, 1.5, Indlan Service.]

L

CONSTRUCTION DATA

STATIC WATER-LEVEL DATA

PUMPING-TEST DATA

Specific )
Coefficient | Duration
Well Total |Diom- Depth to water capacity
rumber Date | depth |eter of below land Date Date Draw-~ | Dig~ (gallona of trangmia-| of test Type Test
Location or drilled{of well| casing surface mensured tegted down |charge per minute sibility {gal- | (drawdown; of test super- Remarks
name tteet) |(inches} (feet) (mo. fyr.) (mo. fyr.) | (Teet) | (gpm) per foot of lens per day only} rislon
drawdown) | PeT foot) (hours)
T. 15 5., R. 13E.
Sec,

SWiSWISEL-1..| Farm well| . 45 [ 35.4 9/54 9/54 L T T . 200,000 48 iConstant USGS[Coefticient of transmisatbility from Farm
well when used as obgervation well during
pumping of 5X-5.

Sec, 23
NE;NWLIsSWL.. SX-10 1656 | 410 10 75,6 9/56 4/56 3 100
5 150
12 300
« 22 500

9/56 28 500

SWiNWisSWL._| sx-11 1959 | 280 20 45 R 7/58 i/s0 |l 175 540 Broke suction intermittently with bowls
aet at 220 feet; cascading water preciuded
measurement of water levels during test.

Sec. 25 .
SWiSELSWE.... S5X-12 1959 | 385 20 45 R 6/59 1/60 | 192 | 1,000 5 —erdo ~--- | USIS
' 235 | 1,100 4 I NN
Scc. 28
NWINWINEL. | SX-Hosp | 1954 115 10 32.0 12/54 12/54 83 35 £ Bailing .- [ USGS[Bailed dry in 15 minutea at 35 gpro;
Test 1 asteady yield at 10 gpm,
SWINWINEL-3 |SX%-Hosp.2| 1955| 243 10 23.6 12/54 12/54 2 40 <i Bailing ... TISGS|Average of 3 tests totaling about 4 hours.
Nwiswinwd___| sx-1 1934 92 18 7.5 47134 4/34 42 | 1,000 23 Step draw- usIs
(PWA-1) 22 700 32 down.  [oo____.
13 500 38
14 R 8/52 8/52 36 600 16 Spot meagurements.
14,3 1/353 4/53 12 600 50 Constant @ | USGS|Test made before dry lcing.
5/53 12 600 50 ueudo ooon | USGS|Test made after dry icing.
SWiSWINWL__. | SX-1A 1956 | 400 16 28.2 B/56 6/58 3 500 1687 Step draw- VSIS [Well reperted to have nearly fully
5 700 140 down. pwwswee | Pecovered in 10 minutes.
25 | 1,000 40
35 | 1,200 34
57 1,500 26
SELSWiSWi._..| sX-6 1953 260 20 28R 11/53 11f53 | 135 800 4 Production
Sec., 27
SWINEINEL ...] SX-8 1954| 380 20 30R 8754 8/54 120 | 1,900 16 Step draw- USIS [Water level reported to be 52 fect 5
100 | 1,700 17 down. i e—- | minutes after completion of togt,
76 | 1,300 17 —
81 | 1,000 16
43 700 16 -—

9/54 b PO . 400,000 48 USGS|Cocificient of transmisaibility from
well SX-8 when used ag observation
well during pumping of SX-5.

NWINWINE}_..| SX-5 1934 285 18 21 R /35 {35 51 | 1,000 20

{PWA-5) 8/38 51 | 1,100 21
490 | 1,000 25
38 350 24
25 700 28
35 R 6/52 6/52 iz | 1,000 83 Spot mensurcments,
36.4 4/53 4/53 8 | 3,000 110 Congtant @ Test made before dry icing,
, 5/53 0 | 1,000 160 eedo Test made after dry icing.
a5 /54 8/54 45 | 1,200 25 100,000 48 aeadO nn
SWiNWINEL .. _i{Encinas {._.___ 40 103 35 8/54 9/54 b N (PUUURIY PRV 250,000 48 PR . . Coefficient of tranamissibility {rom
dug well dug well when used as observation
well during pumping of SX-5.

NE{NWiSE} .. |Old SX-3 [ 230 | 1§-12 W0R /33 R 5/33 69 850 SU S (VORI U Unlnown usIs?

Sec, 34
SEANWINEL ._.| Sx-9 1854 | 340 20 35,2 8/54 8/54 | 130 750 [ 30 Step draw- USES [Water level reported to be 41 fect 5
71 850 9 down, |eacooa. minutes after completion of test.,
3z 400 i2




Sec. 35
SWENWISWY

SEZSWISWE __._

T. 16 8., R. 13 E.

See, T
NE;NE4SE}-1_.
SEXNELSEL .o

Sce, 2
SELNWENWE __-

SWLSEINWY ___

3X-2
(PWA-2)

SK-7

AW-2
AW-1

5X-3

5X-4

1934

1853

1840
1840

1934

1934

40

260

100
105

232

i8¢

20

12
12

18

18

34 R

5f34

6/52

5/53
11/53

5752
4/53

8/34

6/52
4753

8/34

6/52
4/53
5/53
8/34

6/52
4753
5/53

12
2l
27
22
23
74
13
111

38
20

b8
39
22
16
28
28
37
24
15
27
26
28

850
1,300
1,800
700
500
450
700
800
800

1,300
1,200

800
700
400
650
500
450
so0
700
500
450
350
400

106
103

35
50

18
18
18
40
18
18
24
30
33
17
13
14

50,000

Step draw-
down

Constant @

[ERUPNY -, R

Step drow-
down

down

Const;z-nt Q
JEGY- T, RS,
Sten draw-

el wa

Spot measurements,

USGS| Test made before dry leing.

Test made after dry leing,

Spot measuremenis.
Teat made before dry icing,
Tegt made affer dry icing.

Spot measurements,

Test made before dry icing.

Test made after dry leing with 200
pounds of dry ice.
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Toble 4.—Ischarge chavacieristics of seiected wells adjucent to the Sen Xuwier Indian Rescrvation, (uma County, Arizond

114

[Depth to water: R, rcported. Cocfficient of transmissibility: E, cstimated. Type of teat: Q, quantity of water diacharged. Test supervision by drillers, except as indicated;
Remarks: All wells are in Santa Cruz Valley, except s specified)

USGS, U.S, Geological Survey.

CONSTRUCTION DATA {STATIC WATER-LEVEL DATA

PUMPING-TEST DATA
Specific Cuoefficient "
Well Tetal | Diam- | Depth to water . capucity of transmis-] Duration
number | pate [depth | eter of below land Date Date Draw- | Dig-~ (g:llons sibility {gal- of test Type Test
Location T well| casin gurface measured teated down |charge (drawdown super- Remorks
or drilled {of we 14 ¢ ’,, ) (mo./yr | licet) | (gom} per minute | lons per day of test vision
nume {feet) | (inches) {fcet) mo./yr, mo./yr. Ll {122} per foot of | per foot of pcriod;
drawdown) | drawdown) {hours
T.158, R. 11 E.
Sec, &
SWISWiSWi__ 1953 | 12 20 308.6 1/54 |ewacacoood] 40 | 3,000 k£ T RPN U U DI In Avra Valley,
SEISEISWE oo 1953 | 728 20 304.1 -7 :2 N — 40 | 3,000 kT RIS DI RN PII Do,
Sec, 11
SEISEINESY o olmrceinc | e JS 30 - S PR 345.2 9/54 /54 85 | 2,700 3 S P remr| mmccmme | ommaa— R In Avra Valley; coefficient of storage
foB? 73 | 2,000 28 130,000 240 IConstant Q |Univ,of| calculated to be about 0.1.
Ari-
T.15S, R, 23 E. zona,
Seg. 1
SWiSWINEL. . 1943 | 250 12 B7R 8749 | ma 25| 450 i8
NWiSWINWE . wanu— 300 16 b g S U I 8 800 100
Sec, 2
NEINWiNWi-2.] §5-101/ ] 1831 | 132 20 G1R 5751 5/51 36 ] 1,100 30
NEINELSW)oooo| SS-23L/ | . ] 310 |ucmineon T5R 11/54  |ocmmmoae] 16 | 8o0c 50
2/60 18 : 1,100 62
NEANWISWE b —mmmnd 118 15 52R 5/50 fmauew — 32| 600 19
Sec, 3
SWASEINEL o evcmmin | o rmudd 142 16 58.5 1752 |ocancmoan] 20 | 1,000 50 |oceooo e | cmemm e | mmmmmmmme | mm—ee
Sec. 10
NWEINWISEL cmaficamaucan | neencd] 141 T R DUV 6/46 36| 600 1T emcmmrmcccce | emmemmmm | mmmm e oe | mmam
52,0 3/52 7/51 34| 430 13 rocrmmramnes | ccccmim e rmrmreee | w—————
60.2 F 2T T 40 | 400 10 | | e mmmrme e | e
Seec, 11
NEINWiSWE oo fe oo N [O—— 281 16 58,0 /53 5/51 40 ] 300 T | cvcmccmssces | mcmmcmmee] ccssanen [ .
Sec, 15
SELSEANEL «oo |omrnuenn 240 8 39,5 7/52 6/48 70| 650 - T N F [
5147 7 750 F' S PN PURRERUIVINS R S
SWISWISES cowelmmacmcae | cem ] 200 16 I3TR s/47 5/77 83 | 500 ]
SWASELSE] mvoofom o | e 133 1 5 PO [ I 40 | 500 12
T.158, R, 4 E_
Sec. 7
SEJSEINEL-L e 440 10 84R 110 | 220 2
SEISEINEZ -2 e fommnnd] 444 10 B4R a6 150 2
Sec, 18
SWINESSWE. . .| T™MA-12/ | 1941 | 250 |___ooo_ 79,6 /53 /62 25] 750 30
SWINWASWL.._ | TMa-22/ [ 1841 | 320 16 B4R /41 f44 38 [ 1,200 32
NEJNEISEL .| TMA-32/ | 1941 s62 14 T4R 144 /44 56 | 200 4
NE4SEISEL oo | MiA-42/ | 1041 250 14 kt:3: 144 /44 120 | 300 3
82.6 /53 f62 18 | 110 [
Sec, 18
NWINWINE} .__| TMA-102] 1957 | 402 1z 80R 157 /57 54 | 500 - - 11 |Step draws|------
dowrn,
NEANEINWY .| TMA-52/ | 1943 | 310 | ... __ 18,0 /48 f487 0 630 g [
SWisSWisWwi ___| sc-711/ 1954 | 350 18 STR 9/54 9/54 40 | 1,200 30 g
Sec, 29
SEISEINW} —...| Hughes—4 | ~co-- 450 12 98R 2/81 2/61 102 | 400 L T 102
See. 31
SEANWISWE....| sc-6Y | 1954| 350 18 BIR 10/54 10/54 40 | 2,200 55 | ccmcmceammn b T I P
T.1685., R. 13 E,
Scc. 34
NWINEINEL-1 | ASARCO | 19561 720 8 232.3 1/60 12/56 10| 460 46 150,000E 2 |Step drow-| oo Almost total recovery in 15 minstes,
Lab, welll down,
NWINEINEL-2 | ASARCO | 1959 | s00 20 221.0 1/60 1/60 51 | 1,800 35 |emmcmaoeo o 24 |Censtant Q: USGS
Miaagion-
5




Bee, 35
SwiswiNml oo oL _.. 1952
NE{NRINW§ __ |[ASARCO 1960
Minsion-
7
NWINW{NWE__ [ASARCO 1860
Misgion-
]
Sec, 35
NWINEINE] .. |Pima-3 1955
NEISWINEL . [Pima-1 1955
1962
NELSEINEL ___ |Pima-2 1955
T.16 5., R, 14 E.
Sce, T
SEINEINWE.__ | sc.-s5Y | 1954
Sec, 17
SwisWiNwg .| sc-3l | 1954
SEANEISEL .- | sc-2lf | 1854
See, 20
NELSEINES .| sc-1lf | 194
SWiNWANWE - | sc-sl/ | 1o
NEiSEINWE... | sc=lf 1954
See, 31
NEINWISWE . [Cwner's [oeoooo
na, 37
Sec, 32
SEISEINWE oo o ee o [
T.178,, R.12 B,
Sce, 12
SELSWENWY o |acceceeae 1854
T.,175.,R.13E,
See, 11
BWESWESEL o |evevecoo e 1957
T.i1T8, R 4B
Sec, 18
SWESEINES oo |ocamcnn- 1958

300
504

300
300
800

300

550

540

380

350

253

1,300

445

1,220

15

16

15

20

20-1§

MR

178,17

dUz%

65 R

2.7

68 R

75.3
80 R

64 R
6,9

42,7

78,0

iiz,1

'126.9

65.3

113.7

65 R

135.2

167.6

104 R

1/t
4/

3/ 6o

3/55
1/ 58
1/ 56
7756
2/62

2/58
7/ 56

2/55

10/ 54

11/354

/53

fa8

9/ 54

10/57

2/58

B -3 = o7 ta
—~aldE
@@ U

Hoodn

[

—
ot
L3

7/ 56

8/54

8/ 54

10/ 54

8/54

9/ 54

10/ 54

71
31
250
27
33

109
30

50

80

20

15

33

20

20

22

42

80

840
3,000

4,300

1,000

2,300

240

1,200

1,500

2,000

1,200

2,000

15

350

2,200

20
38

5

48
40

15
43

80

50

lo¢

60

80

loc

<1

21

24

14

11

Balling

[OS— ————— e

Test in 1962 after well was deep-
encd to 900 feet,

Teated after 9 hours of develop-
ment,

Speeific capacity based on data
eollected during 14 hours of
develepment,

Specific capoeity bascd on data
callected during 14 hours of
development,

Tested after 8 hours of develop-
ment,

Speciflic capaciiy based on data
collected during 11 hours of
development,

Speeific capacity based on data
collected during 30 hours of
development.

1/City of Tucson well; SC, Santa Cruz River weoll fleld: 53, South side well fleld.

2/Tueson Municipal Alrport well,

le
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Table 5.—Selected driliers’ logs of weills and test holes on the San Xavier Indian Reservation

Drillers’ logs are quoted except for minor changes in spelling and
punctuation; in some instances the logs have been shortened by
abbreviating descriptive material and combining successive almi-

Altitudes are about at ground level and are spirit leveled unless
followed by D; D, interpolated from fopographic maps,

Comments within bracketa {[ ]} are by L. A, Heindl.

lar zones.
Well location, altitude, and rock description Th:;l::;a 4 gzsg‘ Well locetion, altitude, and rock deacription Thié::f)ss 3:2 31
T. 135, R 13 E, ec, 25
Sec. 22 ISESWE
SWANWISEL-2 ,550 feet D?
2,507 feet ell SX-12
S0l L et ] 3s 88|[Fop sl . hicaiacauamma—aaad] 50 50
{Flood-plain deposits, (—38} [Flood-plain deposita, 050}
Sandy, mixed with clay cvvvercror e e e e ] 10 48 2 52
Light colored elay - oo 62 iio 32 84
White caliche-1like material.__ 10 120 7 91
Yellow eXay oo oo 75 185 6 a7
{Base of older alluvium]
Rock, malpais{?)--- - - -~ -] 30 225 i3 110
{Rock identified as porphyritic andesite] 112 222
2 224
TOTAL DEPTH ____ e ] 2256 11 235
130 365
SWiswisEL-2
2,511 feet {Base of older alluvium is presumed at below
depth of 365 feet.] '
[Condensed log of well E shown on map and .
section of Hendertider and Odom, 1912, TOTAL DEPTH e 3685
{See p. B)}
Dark soil, sand and clay. 20 20(Sec. 26
SANA o vnrmmr e 10 30 NWINWINEL
Clay and sandy elay - e wvererrrerrer—rrre e 2] 392,530 feet D
[Floed-plain deposits, 0-39] Well 5X-Hosp, Test 1
Sand and gravel ] 48
[Gravel deposits, 39—48] [Base of older ft clay, white_ i aamea] 25 25
alluvium] nd and water - - - o 1 26
Sandy 7ed €]y v omoc oo e ] 134 182{Red clay - oo 29 55
Red clay, a litile sand at 65 feet_.___. 10 65
TOTAL DEPTH .o i cre e e e 182 [[White clay, trace sand at 85 feet 20 85
ite clay, with trace of Band. .. imemer e 10 95
Sec. 23 aliche, cemented . oo 10 105
SWINEISWE TatuB(?) oo e irmrmm e mm ] 10 115
2,500 feet D [Base of older alluvium presumed to be slightly
below depth of 115 feet,}
Cement pitu . eceveere crrrrrcm e cm e 10 10 .
[Dug through flood-plain deposits?] TOTAL DEPTH cocavmmnmrmmommmmm oo 115
Sand, gravel, and boulders. oo oo 28 38llaWiNWiINE]-1
[Gravel deposits, 10—-38] 2,530 feet D
Cemented gravel and bouldera . ____________] 18 54iiWell SX-Hosp. 1
[Base of older alluvium] A
BedroeK o o o o o e e e— et et e —— o 4 s58]|Black soll_____________ 14 14
Black sandy sofl - ___ 6 20
TOTAL DEPTH _ ot et ] 58||Brown sandy soil 13 33
[Flood-plain deposits, 0—33]
SwiNwiswi Fine sand, some coarse water gravel —...________ 9 42
2,510 feet D [Gravel deposita, 3342}
Well SX-11 Fine clay or fine silt - o _____ | 58 100
TOP SO o et 12 12l TOTAL DEPTH . T "o
[Flood-plain depositg 0—12] i
Sand and gravel cceeverceccececacreaaacmcae——ead 3 15 2W5-§15¢‘;’}NE;-2
\ eet D
Sandy gravel and boulders - .. cuo oo ciiaiaauas 4 45 [:14] Well SX-Hosp, 2
[Gravel deposits, 12—60] '
Broken Clay.-ceemere cvrmemcmre e umumamr— e 52 112{iRlack surface 804} oo oo oo oo oo eeeea ) 20 20
Sand and gravel -] 4 118{| [Flood-plain deposiis, 0—20]
" [Gravel deposits, 112-116] Rock, sand, and gravel; little water . __________ 5 25
Sandy elay - oo ——mmmeeeed 40 158{ [Gravel deposits 20-25)
Yellow clay and gravel oo uccicecaulomccarran-d 64 220/iRed clay, B0ft o e crasaccaaemeeaneaii 20 45
Yeliow clay and conglomerate________.________._] 32 252|[Very soft, possible water 5 50
Red clay—stieky. oo oo 22 280[[A Lttte sand — o e 10 60
TOTAL DEPTH .o e eecmccccraccmeneeanenad 280) [Gravel deposits, 5060}




33

Table 5.—~Selected drillers’ logs of wells and test holes on the San Xavier Indian Reservation —Continved
Well location, altitude, and rock description lh(lf:lg;)eas g:g:;‘ Well location, altitude, and rock description T}?}Zti;ass ﬁzzthz
T. 155, R, LIE, SEjswisw!
Sec. 26 Continued 2,535 feet D
Red elay oo oo a 65 J\Well 5X-8
Trace of sand - oo 0 70
Calivhe, very soft oo ____] b T8 I BLacK ClaY - o oo oo e oo e oo - 23 23
Roed clay 53 80 [Flood-plain deposits, 0-23]
Little sand oo oo oo o] 5 BS l{Sand oo oo 49 72
Sand, a little peagravel . _______________] 5 80 [Gravel deposits, 23-72]
[Gravel deposits, BG—850] Yellow clay and gravel _________________________ 1488 260
White clay, soft_____._ e mmmm e mmm e ] 10 100
Red clay, soft, with some sand coooo oo oo .. 15 115 TOTAL DEPTH oo e e e 260
Caliche, clay soft 20 135
Clay with trace of 8and e cmmccacacaeccnann] 25 160 (|SEiSELSE}
Sand - 5 165 |2 540 feet D
Sand and gravel oo eeonaaaa 10 175 ||well old 5X-4
[Gravel deposits, 160—175]
Sand and a little clay o weeo oo e 5 L8O (S 0fL o o o e e e e 20 20
Sand and gravel, 2-foot bed of clay at 196 feet_____ | 20 200 {|Blue clay, struck water - ______________________ 3 23
[Gravel deposits, 180-200) [Flood-plain deposits, ¢-23]
Clay, a little gravel, 3-foot bed of sand at 208 feet. i 38 238 | Gravel, boulders, water raised to 16 fegt ... .._ 17 40
Gravel, very havd drilling - __________{ 4 242 | Dirty gravel and boulders ____.__________________ 8 48
Fine to medium sand, very clean - __________] 1 243 [Gravel deposits, 23-48]
[Gravel deposits, 238-243] Clay and sand ____________________ ... 7 55
Yellow €lay- e oo oo s 40 95
TOTAL DEPTH womeeim e mmmmememe i 243 | Gravel and boulders, water raised to 11 feet _.____ 10 105
) [Gravel deposits, 95-105]
NWESWINWL Red CLaY - o oo oo e 17 122
2,502 feet Caliche o] 16 138
Well §¥-1 (PWA-1} Dark sand and clay 6 144
Red Clay oo ] 26 170
Sandy loam, top S0l wucevueciuwnuucoasuanuan ] 9 % fcaliche —ccoceee.. 5 175
5ilt and fine sand - oo ____] 4 13 | Red clay and sand 20 195
[Flood-plain deposits, 0-13] Red clay and gravel ___________________________._ 60 255
Clean sand, gravels, and large boulders - ______. .| 16 28 HDark clay and gravel - ____ o _______. 10 265
[Gravel deposits, 13-29} Red clay and gravel 15 280
Yellow clay with fine sand and gravel - .- ___| 91 120 ¥ cemented gravel - o] 5 285
Buif clay with coarse sand and gravel ____________ 9 129 { Clay, gravel, and boulders ______________________| 20 305
Streak of buff clay with boulders and gravel, CaHeNe - me oo 10 315
harder - L] 2 131 |} Mfalpais boulders 23 338
Formation darker, color reddish, no gravel.__ 19 160 | Red €1y oo oo oo oo oo 4 342
Light-buff clay with gravel and sand 65 215 {Malpais boulders, water dropped to 23 feet, well
Water-bearing gravel . _________ .| 2 281 plugged up to 339 feet __ o awaaen 20 362
[Gravel deposits, 215-217]
Light-buff clay with coarse sand and gravel __..._/] 13 230 [Bottom 47 feet interpreted as talus; base of
Light~buff c¢lay with fine sand, getting harder, a other alluvium presumed at slightly below
change Coming ~mommmom ] 6 238 depth of 362 feet]
Gravel and rock packed in yellow clay .o ___ E 4 240
Gravel and rocks packed in yellow clay, possibly TOTAL DEPTH - e e e e e e e e 362
some water since 236 feet ____________________ 25 265
Gravel and rocks packed in yellow clay - _.___. 17 282 {gec, 27
Hard-packed boulders and decomposed porphyry .. 8 290 | swiNE{NEL
Hard rocks, decomposed porphyry, and gravel {less 2,520 feet D
rounded); yellow clay from rotten porphyry; Well 8X-8
evidently much water .o _______. 5 295
Rocks and gravel conglomerate filled with clay Black €lay o oo e i 7 7
and caliche; prebably moderately water bearing; Fine $and - cm oo oo e ] 15 42
siush shows 256 percent sand . _________ 13 308 [Flood-plain deposits, ¢—43)
Sand and gravel up to three-fourths of an inch-.._ | 6 48
[Gravel deposits, 42—48]
TOTAL DEPTH ] 308 || vellow clay and gravel —— o __.._] ig 67
Sand, yellow clay - oo oo 100 167
SWiSWENWY Sand, gravel, and yellow clay .- ... .._| 208 376
2,528 feet Yellow €lay oo oo ] 4 380
Well SX-1A
TOTAL DEPTH __ o min_ 380
Soil ._____ 10 10
Fine sand 15 25 || NWINWINEL
[Flood-plain deposits, 0—25] 2,520 feet D
Sand and gravel, water at 35 feet - ______] 45 70 {| Weli 5X-5
[Gravel deposits, 25—70}
Sand, red clay o e anicvararun e mnaa ] 25 95 §Top S0il oo 28 28
Clay, little sticky oo i nnuvannnavunnannona] 15 110 {Flood-plain deposits, 0—28]
Clay and gravel, COATSe —nunavunmomnmamnansaneneee ] 20 130 ¥ Good gravel - oo . 24 52
Clay, very little gravel wua oo aao o] 35 185 |Gravel deposits, 28—52]
Hed clay and gravel, hard ______________________|] 78 240 B Sandy Clay oo oo oo e e 50 108
Red clay, very little gravel, somse stieky _________] 93 338 } Red clay and conglomerate - .o oo oooooooo_. 163 265
Cemented boulders, very hard L ____________ 62 400
[Buried talus deposit {?}, 338—400]
TOTAL DEPTH oo oo 267
TOTAL DEPTH oo v amnrim e 4G0
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Toble 5.—Selected dritlers’ logs of wells and test holes on the San Xavier Indian Reservation—Continusd

: Thicknesas| Depth [Thickness | Depth .
tion, . k d P P
Well location, altitude, and rock description (feet) ttoet) Well loeation, altitude, and rock description {feet) tHeet)
T.168,, R, I3 E, NESEINE}
Sec, 2T7—Continued 2,560 feet D
SE{SEiNW} Well PWA-6
2,525 feet D
Well PWA-3 s S e i 2 2
Black sticky clay {large boulder or ohstruction 13
Black top 801lo oo r o ceemeecian e oo cm o e e 3 3 feet to 15 feet) oo emmeeaaaad 13 15
Black 8Heky ey oo ee e eoemeam e o meae] 7 10 [Gray sandy clay, 50 percent sand {water at 32 feet) 25 40
Gray-colored sandy clay; water seep at 22 -foot Gray sandy elay. - oo e ac e E 8 48
1OVl e o e e e et ———— 24 34 [Flood -plain deponits, 0—48]
e - 2 38 [ Water-bearing sand with §-inch gravels —.._______ 4 52
[Flood-plain deposits, 036} [Gravel depesits, 48-52]
Clean volcanic sand and gravel, good water Yellow sand clay, 30 percent coarse sand ---o--.-J 48 100
material e e m—————— o 5 41
TOTAL DEPTH oo 1
[Gravel deposits, 3641} DEPTH 00
Buff ¢lay with quartz sand. -« ccoeoemeeaa i0 51 See, 35
Coarse quartz sand, water-bearing - ______ 3 5¢  jiswinwisw}
{Gravel deposits, 61-54] 2,550 feet
Buff clay with sand ... 46 { 100 Hdwell 8X-2 (PWA-2)
Butf ciay with sand, water 51 151
Surface soil,sandy loam clay, ete. o mocemmao ] 20 20
TOTAL DEPFH __ e reemccm e me 151 [Plood-plain deposits, 020}
Yelow sandy clay, struck water at 26 feet-aaoo._. 6 28
L L f E
;‘ié’:‘:’éstﬁ"[; Sand, boulders, and gravel .ooooooooooo________ ] 28 54
well ledes 3 [Gravel depoaiis, 2654}
ell old 5X Streak of light-brown clay with imbedded boulders
00} e e e e e e e e e e —————— 21 21 and gravel . 1 55
Flood-plaln d , Sand, gravel, and boulders __merrecnoocceeaoo 11 1]
ol 1333 D vel, otx aﬂ: water ot 28 feet 7| a8 | [Gravel deposits, 55-66] ]
S ¥ and gr 1 il ruck water at 28 188 ——ooerorooy 22 Yellow aandy clay, not water-hearing. < coooemo-._] 20 88
C’;mu gravel, e clay 40 53 Yellow eandy €18y - ccc e - 4 80
BY —rmowwm oo mmmmoae a Coarse gravel and a few rocks, water-bearing.___] 5 86
Clay and fine gravel oo oo e e 15 | 105 {Gravel deposits, 80-95]
gr;‘:;r‘:i:pa;gn:;n:ater raised 2 feet g ::; Yellow semipacked sand and gravel in formation
""""""""""""""" 1 i
[Gravel deposits, 105-118] with streaks of clay, some water 45 40
Clay and gravel ..ooovcccaccomaoas 12 130 TOTAL DEPTH. ..o cvmmmcccmcmim e ] 140
Clay, sand, and gravel - 40 170
Dirty gravel o mema—ccmememee e 8 175 JSEiswiswi
{Gravel deposits, 170-175} 2,580 feet D
Hard clay and boalders - oo oommaas s o] 55 | 230 QWell 8X-7
TOTAL DEPTR. e ] 230 Blackolay. oo ] 12 i2
Bandy elay acaeaaa o m s g 18
Sec, 34
NWINEINES fFlood-plain deposits, 0-13) a3 a1
2,546 feetD 001 g e e T
’ [Gravel deposits, 13—81]
Well PWA-4 Yellow clay and gravel. . oo wooeoocmaooamaa o 57 118
TOP BOU - —eevmmmmmmmmmmsmmm s m mm e mm ] 3 3 |{Brown sandy clay and gravel - oneeoaooood a2 210
Black Sticky Cl8Y. .. —ceamreoonancmm e 12 15 {Bed sandy clay and gravel__ - 50 260
Brown sandy clay, geep of water about 22 feet - .._ 8 23 TOT 28
|Flood-plain deposits, 0—23] Al DEPTH-------- - TTTTTTTTTTTTTTTTT 0
Yellow sandy clay, coarse graing --eeuwuacecore-nod 1z 35 |iT,188,, R, 11 E,
Red sandy shale {water gone)}; at 1 p.m, seep Sec, 13
reappeared at 50 feet, enough to mix the swiseinwi
material; the red formation is medium hard; at 3,175 feet D
3 p.m, a red materfal with quartz sand (possibly Well SX-DT-3
a baked shale}; water seeping if v o ccmamacaaun i8 53
At 4:30 p,m, a dark-brown rock, probably quartz Granite wash 410 410
fallen fyom above (from nearby hillg in olden Loose sand and gravel, water bailed at 5 gpm ____J 20 430
HIDEAT) cccmmrccmwmcccmccmcccaassas =] 2 55 H#Granite wash with v¥ ......................... 70 500
Hole abandoned as not promising [Base of older alluviumi{?}]
[Broken granite, lost f0me Water __ e . creaeae 20 520
[Possitile ancient falus below depth of 53 feet,] Caliche conglomerate, bailed at l-i- EPI o] 20 540
TOTAL DEPTH. .. .. e o TOTAL DEPTH--o-m_- e 540
SE{NW}NE} T.188, R, 12 &,
2,550 feet D - See, 3
Well 8X-9 NESELSW
2,810 feet D
Black elay.cccene e o ————] 4 2 §Well SX-DT-2
Y [ mm————————
ellow sandy clay 281 22 |yottey till, granitic gravel - oeeeeeemoeaes S 80 80
{Flood -plaln deposite, 0—22}
8aBd o oo oo e 21 43 ]Oranite WeBh oo ocooooaaan [ E—— 85 175
T e = e TTTTTTTEEEEess {Basge of older alluvium]
[Gravel deposits, 2243 Red rock, medtum hard - 35 | 210
Yellow sandy clay and gravel up to three-fourths Hard rock, red, smatl (i gpm) flow of water at
Of A 4008 <o oo oo oceee 49 | 02 B0 8t omrme e oo e mm e m e e 05 | 305
Red sandy clay and gravel up to 1 inch 168 2843 Hard red rock 20 325
Hard conglomerate. . —-cemeasmnnnzoomn- D 80 ;34 HAurd red rock getting harder - oo ooooooaal wrmd 80 405
_[Compare with log of NWINEINE} seec, 34 o B Po
rphyritic andeaits of the Belmet Fanglom-
drilled about 1/8-mile to NE.] erate of Miocene{?) age below 175 feet, |
| TOTAL DEPTH- oo ocooe oo oo mommean ] (B4 TOTAL DEPTHunuesmmmeccmmmmmm o mmmmm j 405+
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Table 5.~—Selected drillers’ logs of wells and test holes on the San Xavier Indion Reservation —Confinued

35

Well location, altiiude, and rock description Tt;i{.zl;?)ess la.zl:gl Well location, altitude, and rock descripticn Tt;}gl;?,ess E.z];gl
T. 16 8., R. 12 E,~—Continued T. 168, R. 13 E,
See, 24 Sec, 1
NEISEINES NE]SWiNEL
3,025 feet D 2,555 feet D
Well 8X-DT-14A Well AW-4
Alluvinm,white, sand, and gravel . _____..___.___ 180 150 ||Sand and gravel .o om o 28 28
Alluvium, silty, SOt e oo 10 170 [Recent channel depozits and gravel deposits
Yellow-brown alluviem with fragments of arkose, of older alluvium, 0-28}
feldspar, and quart@. - —oco oo e 10 180 JClay e ] 28 56
Gray alluvium, fine sand to fine gravel ____.______ 30 31a JiSand and gravel - i mm e 4 60
[Basze of older alluvium] [Gravel deposits, 56-60]
Crushed arkose{ ) o .. oo a - 10 g2¢ ||Bard elay oo oo ] 37 97
Crushed arkose _ __ . __ ... 10 230
Arkose, with some guartzite, also some pyrite, . TOTAL DEPTH o eeee 97
magnetite o e aae- 0 300 T
NEINELSEL-1
[Altered Cretaceous{?} arkose below 210 feet] 2,558 feet
TOTAL DEPTH « e oo agg || Well AW-2
Sec, 26 Sand and gravel .o ] 30 30
NWINWINWE [Recent channel deposits and gravel deposits
3,300 feet D of older alluvium, 0—30]
well old 85X -7 ClAY - v immmcmmm e m ] 345 65
Red clay boulders —cocommimcmaccm e mmme e 4 4 || Gravel, water-bearing ] 22 ¥
AN m m m e e e 61 G5 [Gravel deposits, 85—87]
Conglomerate — . e oo i5 80 J|Clay — e o 13 100
Brown igneous roek - oo oo 70 15¢ .
Conglomerate showing some white quartz TOTAL DEPTH oot e e 100
boulders - oo g 35 1856
[Base of older aliuvium] NE;{NE{SEL-2
Red igneous rock o c-cuwceoocaccommmrmna 40 225 || 2,561 feet
Green copper-stained rock 20 245 | Well AW-6
Blue 1gneous rock —-mmwecw oo 15 260
Green igneous rock showing some limestone - .._._ 60 azg {{Sand and pravel - _ o ______ 30 30
Red igneous rock — .. oo e o a . 30 350 [Recent channel deposits and gravel deposits
3lack igneous rock mixed with valeanic ash 50 400 of older alluvium, 0—30]
Green copper-stained rock 30 430 Jl Clay - 35 65
Red igneous TOCK oo coa oo oocm o oo mce e 100 530 J| Sand and gravel, water-bearing - . -_._.__ 20 85
Green copper-stained rock, white quartz, with [Gravel deposits, 65-85]
Tittle Water oo oo m e 40 570 [ Clay - e mmm—mm o 15 100
Blue rock formation - oo a0 800
Broken rock crevasse, 2 gpm water production --- 50 850 TOTAL DEPTH - 100
Broken igneous crevasse 50 700
Green ignecus Toek —ccacacccoccceooo- 20 720 || SEiNE{SEL
Lime quartz formation - oo e 30 750 |1 2,561 feet
Dry and abandoned Well AW-1
TOTAL DEPTE oo cmtct et e e 750 || Sand and gravel - ..o u i 18 i&
Gravel and boulders .. u oo memamaaoaoo 12 30
SWiNWiSEL {Recent channel deposits and gravel deposits
3,310 feet D of clder alluvium, ¢—30]
Well SX-DT-1 ClBY e et 43 73
Gravel, water-bearing 25 98
Granite fill OF WaSH «c oo oo oo —mee e 100 100 [Gravel deposits, 73—98]
Granite wash and red €lay - oomeooooau. 585 155 || Heavy clay - oo oo 7 105
[Base of older alluvium]
Rotten blue granite, shear or crush .voo oo oomues 65 220 TOTAL DEPTH oo oo 105
Red clay with granite wash o ou .. 30 250
Sec, 2
TOTAL DEPTH oo 250 || SEANWINWE
2,558 feet
SWiswiseEl Well §X-3
3,330 feet D
Windblown sand - .o . 2 2
ATEVIUML o o o e e 148 148 || Light sandy top soilo - o 4 6
[Base of older alluvium] Black clay {lake mud) - oo 10 18
Decomposed bedrack, brown metamorphosed Dark sandy clay, water at 23 feet ... _______ 7 23
material, arkose or limestone . __________ ... g 187 [Fleod-plain deposits, (—23]
Gray-green siliceous material, brown and wet .... 4 161 || Coarse sand and gravel to one-half inch diame-
Cored; gray, fractured, vuggy, calcite -veined, ter, Water .o oo 1 24
hematite-rich andesite ..o oo --a. H 168 [Gravel deposits, 23-24]
Brown volcanie, with caleite stringers, fluorite .. 14 182 || Yellow sandy clay and gravel to 1-inch diame-
Same gray-green volcanic rock, much fresher = 4 28
and less weathered .. . ___L..._ 24 210 |f Stream racks, ccbblestones, and boulders filled
with gravel, occasional narrow streak of clay
[Volcanic lava flows below 157 feet] but whole can be classed as water bearing---.. 19 47
Stream rocks and gravel - _.____ 2 49
TOTAL DEP TH oot e 4] 210 |} Streak of whitish clay -« oo omeme e mmammas 2 51
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Toble 5.--Selected drillers’ logs of wells and test holes on the San Xavier Indian Reservalion-—Contlnued

Well location, altitude, and rock description Th%;:::tt;as %iittl; Well location, altitude, and rock description Th:;::;:te;ss ?;%tt?
T. 168, R, 13E, Buif sandy clay, water shut off venereccacccnanoo 6 76
Sec. 2—Continued Buff 8andy €lay « - cuemeceaeceemmcmarnaana 20 96
Coarse packed sand and fine gravel, some clay,
Cobblestones, gravel, and coarse sand .. ____._.. 10 51 water at 96 feet oo v oo ca e e 38 135
|Gravel deposits, 28-61] Sandy clay, buff colored .emmmmvamnecencaaaacon- 5 140
Soft brown 3andy €lay wo. oo mmmnemmcmsanaaanan 10 71 || Hard sandstone, water under it ac_ceccccnaccraa. 3 143
Brown clay {decomposed granite) hard sireaks Light-buff sandy clay, medium hard woeecacamu-an T 150
with water seep, no gravel mameccccccncaoooono.. 21 92 || Same, but lighter, more clay {n mixture ceeea.a.. 29 110
Yellow clay material, some water seeping in ...... 16 108 || Cemented material, gravel and aand eeveoaeoooo i0 180
Buff clay with variable amounts of sand and occa-
slonal small racks e cuo i namcmameeccmacaaae 15 123 TOTAL DEPTHeveceeevemmmcmnmmmmmarmmcanma 180
Buff clay with fine sand, packed ~cocuooua o ___ 3 126
Strata of sand, gravel, and small rocks up to 1 inch Sec, 3
in diameter with clay, probably water bearing; NE{NEINE}
formation is hard, has conaolidated streaks; 2,665 feet D
sandstone gravel conglomerate emucemcavocuano- 3 126 )1 Well PWA-U
Buif-0olored ARNAY ClAY wnecvavemascmamemcanean-s 12 141
Sandatone conglomerate o .. cecmmesssssuccmmunn= H 142 (| Red sandy top 80l —vcecicmnananaa PP - 4 4
Rotten conglomerate {clay gravel) probably decom- [Flood-plain deposits, ¢—4]
posed 8andBLONe wevrccnnrccer e am e ————— L 143 || Comented formation, caliche and sand; water at
Small ateata of gravel to §-inch in diameter, evi- 34 feot nmunn [ —— e 30 34
dently water bearing e o cpmansnesvanconsunanan 2 145 || Bouldera and sand, Wator-bearing su-w-cecemnees 4 38
Variations of foregoing formations without well-de- Botlders and sand, wator-bearing .-ae-ecnaaaaas 1 45
fined strata; clay gravel and occasional l-inch [Graval deposits, 34-45]
rock noted; water coming in to maintain level ... 10 155 | Sand, boulders, and clay streaks, moderately
Strata of 3-inch gravel and coarse sand, water- water-bearing, partly cementodececaaanaaennn - 13 1]
bearINg e dce i iicecmmemmemmmemenmaaan 2 157 {l Light-brown ¢lay-veorucurmecnummcennsamnanmamnnn 16 4
Rotten formatlon with -inch quartz gravel «..o...- 3 160 || Light-brown olay, aend, and rooks to 2 Inches
Mixed rotien sione, sand, gravel, and few cobble- {n diameter, posaibly amall water-bearing
stones, none thick enough to identify strata, 1% of A VS 16 90
probably water DEaTiNg meavvmcacm o e mcacan 7 187 || Light-brown clay with some gravel and sand ..... 12 102
Rotten caving material, }-inch gravel, and coarse
sand, SOMe Clay wuocmcnoccnremecmwe kb 8 175 TOTAL DEPTH cmicmcrermmsetcaaaan 102
Hard strata; 1-inch rocks, gravel, and coarse sand,
water bearing .o . 1 178 Sec‘, 14
Rotten conglomerate —n-nrnnwavescccccac e mranas 9 185 NE"NE*NE%
Streak of coarser gravels and rockS -me_eovaoo___ 1 186 2,613 feet
Clay, sand, and gravel ... cveenaauas 20 206 |{Loose fine 88N m oo e cmememmc s mmm—an 5 5
Gravel, sand, and 2-inch roeks wao ool 2 208 || Light clay and fine sand i0 15
Formation resembling rotten sandatone 8 216 || Rock, clay, and sand - verremeemmamm= 2 17
Rotten brecciated sandstone, water bearing in the [Flood-plain deposits, 0—17)
seams and small brecciated streaks . ..__._.. 4 220 || Light-yellow clay and sand auu o ocmccmrcmmnna 17 34
Red sandy clay with quartz sand and some ¥-inch Gravel, first water found 34
gravel, not water bearing - .. L ____ 12 232 | Sandy clay, water cut off 38
Water-bearing gravel and sand; water still
TOTAL DEPTH _ oo meccaeme 232 3d feet ie e i cnrammm—m—m—m———— 2 40
Quicksand with a few gravels 3 43
SWiSEINWE Hard-packed sand, gravel, and clay, very little
2,570 feet WELEE o mm—mrcmc——mmmemmammm—m——mmmmm e § 49
Well SX-4 Water-bearing coarse sand; water up to 2841 feet. . 3 52
Light sandy €lay v cucuicuea i ccccmmmmma e man— 4 68
Buff clay with quartz sand and gravel; water came Coarse water-bearing sand --cocc-aa-- 1 BT
in hole at 31 feet __ . 31 31 {|Clay and coarse aand, scanty water ... & 63
[Fiood-plain deposits, 0—31) Hard 8andy €layeeucmeecrcmccaaamacan= 5 68
Sand, gravel, and rocks, water-bearing .- _______ 9 40 [ Soft sandy clay, water cut off o _._..- 5 73
Sand, gravel, and rocks, water-bearing; sand is Coarse sand, water-bearing - ... ... 7 ag
dark Drown o cceemnean 3 43 [[Light-yellow sandy ¢lay -aeoaaramaa-comoocoaoao 20 100
Sand, gravel, and rocks, water-bearing, somewhat Mixed material; sand, clay, and gravel; water up
APty - m e e ammmmmmmmmmon 11 54 10 27 feetamammmaaiia i e ———— [ 108
Strata of medium river sand - oo aauiaaoo o 2 58 J| Yellow sandy clay, thin water atrata aeeeoaaoanon 23 129
[Gravel deposits, 31-58] Heavy clay with imbedded rocks wrwe-cecacmacans 2 131
Gray sandy clay, water cut off - _L..__ 2 58 [|Light sandy clay, water-hearing streaks; water
Coarse sand, gravel, and rocks, water-bearing_____ 4 62 UP 10 26 f8BY e ie i edda i mmmem—a— e 5 136
Gravel, cobblestones, and houlders, water-bearing - 9 71
[Gravel deposits, 58-71] TOTAL DEPTH o mmmmmcaaiaas 136




Toble 6.—Selected drillers’ togs of wells in areas adfacent to San Xavier Indian Pescrvation

Orillers’ logs are quoted except for minor changes in spelling and
punctuation; in some instances the logs have been shortened by
abbreviating descriptive material and combining successive gim-

ilar zones.

Altitudes are about at ground ievel and are spirit leveled unless
Iollowed by T); D, interpolated from topographic maps,

Comments within brackets {[

1) are by L. A, Heindl,

. . . Thickness | Depth ) L Thickness| Depth
Well location, altitude, and rock description (feet) {feat) Well location, altitude, and rock description (feet) ({feet)
T,158, R, IL E, T.158, R, 12 E,
Sec. o Sec, 4
SWiswisws SWiSWiNEZ
2,370 feet 2,455 feet
Clay, boulders —_-.___ e ——— e ———————— 40 40 [|[Yellow clay LOBIM oo w oot ccwmmmmmm e e 10 0
Fine sand - oo e 60 100 [(Slightly varied gritty clay, occaslonal gravels.____| 400 410
Sand and boulders - _.---_ 200 300 HWater-bearing gravel and sand ..o oau Lo 41 451
Streaks of shale and houlders - 45 345
Sand, probably water sand ._.. 155 500 TOTAL DEPTH i ieceeme 4 451
Hard sand . oo a i imme cmmmmmmeimeo oo 118 6148
Coearse gravel - 79 §97 {|T.158S,, R, L3 E.
Hard SanG w e oo e e mmm e — e m e 15 712 [1Sec, 1
SWisSWiNE]
TOTAL DEPTH v cmmmme e 712 {2,490 feet D
Sec. 11 743 1 SRR 4 4
SELSELNE} Caliche --o--_ 22 26
2,189 feet Sandy red clay 18 44
Caliche and boulders oo oo oooaeaaoooo] 21 85
1 1 Uy SRS USRI 10 10 iSandy clay, water at 6 feet ________ . _______.] 8 73
Sandy elay - oo 96 106 [Sand .o oo e o] ig 92
Clay with atreaks of sand e cooem oo 29 135 ||Red clay and gravel - . ____________] 128 210
Sticky elay - wuw oo e e mimma 47 182 [iTard red clay and gravel - oo eoocoocmmoaaeeeas f 40 250
Sandy ¢lay oo omm e mmcdmmm oo 16 198 [Base of older alluyvium presumed to be helow
Soft sandy shale _... 53 251 depth of 250 feet, although it may be at 210
Hard elay c oo e oot e 8 259 feet, at the top of the "hard red clay.”]
Sandy lay ---e e m e — - 8 265
Clayey gravel . _—_._._ 75 340 FTOTAL DEPTH oo imiamemcceme 250
Hard clay _«eoooumemmaoae 6 346
Sand, gravel, water - 2% 373 {Sec, 2
5andy Clay —cmoommccmmme e emem e cmmm e 9 382 | NEJNWINWE-2
Sand, coarse gravel, watero oo oo oomeeo—o 26 408 | 2,431 feet
Conglomerate - _——-—.____ 24 432 || City of Tucson 55-10
Clayey gravel, water . 43 475
Sandy €lay «.ooo---un 1q 485 [Black sofl-adobe .o e 15 15
Rocky conglomerate .wu . 10 495 [Clay. oo g 25
Muddy sand, gravel, and water.. . _______ 3 493 [Flood-plain deposiis, 0—25]
Hard rocky conglomerate 23 521 j|Sand and gravel o ae e 15 40
Muddy gravel, water - . oo e aeeaaa 11 532 [Gravel deposits, 25—40]
Rocky conglomerate - on oo e 56 588 lYellow clay, sand and gravel - ococaeooooo_ooo_uo 24 G
Clay, sand, and gravel-— - . ..-- -- 21 85
TOTAL DEPTH - e 588 [|Porous cemented sand and gravel_. - 4 83
Sand, gravel and elay - cc e m e 83 182
Sec, 12
NE{SW{SE;-2 TOTAL DEPTH - eie 132
2,415 feet D s
Sec, 3
T S e LT Dk ST e 2 2 Freayy
Hard red clay and sand o .ao oo oaaooommamoao—oo] 28 30 2i§3§£§4
Sandy clay, hard-soft streaks, cemented -.uu_._--~ 60 90 !
Brown hard clay and 8and - oo ccamucocucmmooo-na 5¢ 140
Hard yelloW Cl2Y o aac oo oo mmmammemm 30 170 [ Black sofl oo us i h e 18 i8
Yellow clay, hard with soft streaks o _w.aoo oo 190 360 ||Pack sand. oo oo oo 6 24
Clay with Uttle sand oo 120 480 [Flood-plain deposits, 0—24]
Andesite seams of red, yellow and whitish clay Gravel and sand — _ C _acam oo 22 48
or ash oo oma 70 550 [Gravel deposits, 24-46]
|Andesite reportedly identified by E, D, Wilson, Clay and gravel.owa oo 92 138
Director, Arizona Bureau of Mines| Red elay - o mm e cdmcm e 4 142
TOTAL DEPTH - o e v mmmme o 550 | TOTAL DEPTH oo 143
SE1SWiSE} Sec. 4
2,420 feet NEisEisEi
2,455 feet D
Sandy red clay . oo daeoo oo ] 5
Hard red clay - oo miccaccammcc—cmmmae o 215 220 (IBrown caliche and sanda . ___om oo 50 50
Sandy brown clay, cavey 24 244 || Yellow conglomerate - mame oo ocewceaocccccmcanees 95 145
Hard brown clay-gravel 34 278 {Base of older alluvium]
Brown clay-cemented gravel . ______ 82 360
Sandy brown clay, cavey - oo e aa 27 387
Cemented sand and boulders, porous, hard _______ 115 502
TOTAL DEPTH - cne e cmmicccmmmmaem | 502
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Table 6. —Selected drillers’ logs of wells in areas adjacent 4o Sen Xavier Indian Reservation —Conllnued

Well location, altitude, and rock description Thz;::te)ss i(jfi}::t]; Well location, altitude, and rock desecription Th%;:;mﬂssa 8223‘
r.158, R, 13 E, Sec. 14
Sec, 4—Continued SEiSWiswi
2,490 feet D
Quartzite conglomerate_ . .o wirvrrcocrurnranenn 65 210
[This rock is further identified as “conglomerate BOIl mt it mmmm e m e m——————————m 4 4
(that} outcrops {sic) about 1,000 feet northeast [ o0y =) 46 50
of this test hole.” This outcrep is 'i["ertiary Cai [Gravel deposits, 4—50]
Mountain Rhyolite of Brown ({1933}, However, Clay, gravel i 130 180
binocular examination of 1 set of well cuttings Yellow clay, gravel - oo oe oo 40 220
from depth of 210 feet suggests rack may be Gravel and elay - v oo oo oo emem e mme 8 225
Helmet{?) Fanglomerate of Miocene(?} age| Yellow clay and gravel - oo —oe-ooaemm- 202 430
TOTAL DEPTH - oo 210 [Base of older alluvium]
Red €lay - oume e oo m 28 458
Sec, 10 Hard rock « o u e oo oot 7 485
SWisW{swi
2,470 feet D TOTAL DEPTH -t mtam e s 485
Soil o 31 31 |ISec, i5
Clay and sand 34 [ISELSEINEL
[Flood-plain deposits, (—34] 2,476 feet
Sand and gravel - oo oo 15 49 {Composite of logs of original and deepened
[Gravel deposits, 34-49] holes)
Hard cemented sand, gravel, cl8y - coaoomooooooooo ] 58
[Base of older alluvium] Black elay - ouoemmommmmm e 12 ]
Habrd 100K« o wm e o mmam oo 3 61 Y1Sandy sofl oo e 10 22
[Flood-plain deposita, 0—-22]
TOTAL DEPTH cccacicrmmcrccwmummcmcmccccen 61 ||Boulders and gravel u-memcccccccc e 28 a0
[Gravel deposits, 22—50] .
SWSE}SWi Clay, sandy clay, some gravel - ___ .. ceuou-- 111 161
2,462 feet Red ClAY - emsmmmmm e e ccdcdcmcem o 3 164
[Bottom of original hole]
Soil (Pit) - - m e e e et e e o 31 31 |[Soft clay conglomerate o o uoo i wwammm—a- 63 227
[Flood-plain deposits, —31] Hard pan oo - 1 228
Coarse sand and gravele . ..o oo 11 42 [[Very goft—water . uaaaoaa- _— 4 232
Large gravel and houlders 2% 44 Hard yellow conglomerate oo oooooooooo 8 240
[Gravel deposits, 31—44}]
Clay cemented gravel --.._ 53% 98 TOTAL DEPTH e e m e 240
White hard cemented gravel 2 Loo
Broken-cemented boulders oo ___.___. 3 103 || SWANESWE
Fine sand - o o o] 2 105 {2,480 feet D
[Base of older atluviem]
Hard TocK - oo oo oo o] 56 £61 | Black soii_ 1 &
Sandy soil . 14 20
TOTAL DEPTH o e e i61 Sandy elay_ o oo 10 ao
[Flood-plain deposits, 0-30]
SWiSW4SEL-2 Dry sand and gravel - e 20 50
2,465 feet D [Gravel deposits, 30-50]
Soft clay conglomerate oo z25 Ta
Top 801l oo 8 8 [iiSeft sandy clay-water_ 13 g0
[Flood plain deposits, 08} Soft clay conglomerate .o oo oocuooauo. 20 110
Red clay, shale oo m o 28 36 || Ssandy clay conglomerate .o . . __sueveine-- 40 150
Muddy sand, water 14 50 || Sandy conglomerate _____ - 20 170
Red conglomerate and water __ 105 155 || Soft sticky ¢lay - oo cvurimmmmmeee e 50 220
Hard yellow conglomerate - wo o oa e o] 211 366 )| Sandy clay conglomerate oo .o moeo oo 20 240
[Base of older alluvium presumed to be below Gray clay conglomerate. - - 6 246
depth of 366 feet, although it may be at 155, Yellow clay oot ao o mmmmmmemmmman 6 252
at the top of the *hard yellow conglomerate,”] ———
TOTAL DEPTH. cve v mc oo ememeeee et 252
TOTAL DEPTH oo e ] 368 NWiNwISE
Sec, 11 2,470 feet D
TEINwLgwl
SR W e NS 7 7
i [Flood-plain deposits, 0—7]
COUERE - o oo 15 is Sandy red €18y -voocccrovovmeememmm e 18 25
Sand and gravel - oo caaeemnrmm e 20 45
Yellow clay - ____ J— - 3 18 ;
[Gravel deposits, 25—485]
Coarse sand, gravel and boulders-dry - 13 31 d ol d and water 10 55
[Gravel deposits, 18—31] Red clay, sand and Water..--co-oooooooooooeoeee
Sand, clay, boulders—water. .o euaaocuuaaonama-n 3 37 ganriy red CIta}’;'l;"]'d """""""""""""" 123 ;ég
Clay, sand and gravel _.__ - 40 77 ard cemenited BOWIETS e crororomomomenen e
Red clay, gravel and sand - 48 126 TOTAL DEPTH- o oo oo eoeoeoeoeeoeeeeeeeeemwam 263
Caliehe o o o 5 130
Sand shell .. 4 134 || NWLSWLSEL
Red clay, gravel, packed sand 8 142 (| 2,480 feet D
Clay, gravel, little water . _ucuo o mmianaoo & E48
Loose dirty 88Nnd_ . ccuewe e inaimmram—aas 5 158 (B0t oo m e iamuaas 15 15
[Gravel deposits, 148—153] [Flood-plain deposits, 0-15]
Clay, gravel and packed gand ..uu-caeemucrnaaa-- 45 188 || Dry sand and gravel o _uuicisiiuessmmeeaoa 30 45
[Gravel deposits, 15—45]
TOTAL DEPTH cacuciucicnesnmmmmmremmmeee e 198 ||Sandy clay and gravel.u.ieaecocecucemwasamamar- 35 70
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‘Well location, altitude, and rock description Thz?::;ss 322:;1 Well location, altitude, and reck description Thgj:sss (?:Ett)h
T. 158, R, 13 E, SWINWisSWE
Scc. I —Continued 2,651 feet
Tucson Municipal Airport-2
Muddy sand—water. oo ] io 80
Sandy clay with gravel—water .. 70 150 }| Tough compact ealiche _________________________| 50 50
Cla Y ot e 45 195 || Hard sandy elay . _ o] 10 40
Sandy clay with gravel-—water—. 20 215 Sandy clay to stiff caliche_ _ 0 130
L U g S 5 220 || Caliche and elay . _ o oo 20 150
Sandy clay with gravel—water .. __________] 30 250 ||Hard caliche __ oo 10 160
Clay e 20 270 (| Loose dirty sand____ ___ i 10 170
Sandy clay with gravel—water .. 25 285 {Gravel deposits, 160—-170]
Sand and gravel*—water .. oo oo L3 305 [|Hard tight elay o e oo ] 40 210
[Gravel deposits, 295-3058} Tight sandy clay____ 10 220
Sandy clay—possible water_ ... 15 320 6 228
Clay e 30 350 3 22§
3 232
TOTAL DEPTH oo e ] 350 2 234
4 238
T. 158, R, 14 E, 4 242
Sec, 3
swinginwy 2/ 18 250
{(Schwalen and Shaw, 1957, p. 110 report location in 30 2580
NWisWi sec, 3,) 8 258
2,620 feet D § 304
16 30
Buff clay with sand layers_ ... crcucrccmcccccacaco 115 115 _— S
Clay sand and gravel . __ . o_______ 20 135 TOTAL DEPTH .. .o 320
Clay with sand layers__ oo cvucvcooran 130 265
Sand, gravel and elay __ . _________.._.. 20 285 | Sec, 19
Clay with sand layers_______ .. _ueceuuron 10 205 (| NWiNWiINEL
Sand, gravel and clay __ 50 345 [ 2,584 feet
Clay with sand layers. oo 20 365 [ Tucson Municipal Airport-10
Sand, gravel and elay _ .o uin- 40 405
Clay with sand layers__ 30 435§ Top soil ___.__ e 12 12
Sand, gravel and clay ._ 10 445 {|Red caliche o iicaeeo g 20
Clay and sand__ e 20 45 Redelay -] 5 25
Sand, clay and gravel _ 10 475 §| White caliche. e 10 35
Clay and 8anf. - - oo cewmoo e 40 525 || Sandy red Clayu o v o oo c s oo oo oo 5 40
Clay and fine sand, very sticky _____._ 40 565 White caliche. L oo m e o 8 48
[Schwalen and Shaw, 1957, p. 22, report well * *** Red elay oot e e 21 68
encountered material, which has been tentatively Red sand, clay, water at Tb feet—________________| 36 105
identified as Pantanc formation, at a depth of Fine sand, red. __ . o] 140 245
550 feet ") Red silty elay o v oo 35 280
Clay and sand in layers _____.__.errucrmcemmoooan] 50 815 || Red sticky Clay o o m s oo oo 70 350
Clay and sand. oo iuvr e mmmma e ] 60 B75 || Red silty clay .o o emim oo ] 52 402
Sand and €lay - e — e o 20 885
Clay and sand___ 20 1i5 TOTAL DEPTH o errimen 402
Sandand clay o e e e e e 30 145
Clay and sand__ . o ermnd 10 755 | SWESWiswi
Sand, little clay o oo~ 10 652,565 feet
Mostly elay, some fine sand 350 1,115 [f City of Tueson SC-7 ,
[Schwalen and Shaw, 1857, photograph 10 and p, 22,
report *A sample of the formation at 810 feet Caliche _ L i ibv v mme bt e 15 15
cut off by the casing shoe ***(shows the} dip of Sand | e 17 32
the beds **+"] {Gravel deposits, 15-32]
Log unavailable o __ . ._.] 35 1,150 Brown sandy clay—water at 57 feet _____________ i 82 114
Sand and gravel . ______._______________ 24 138
TOTAL DEPTH. e cwrvrrrm e e e = ] 1,150 |i Yellow sandy clay. 18 156
Brown sandy clay 194 350
Sec. 18
SWiNBiswl TOTAL DEPTH oo .o oo | 350
2,561 feet
Tucson Aunicipal Airport-1 Sec, 29
1 ——
Lo0Se caliCthe . - oo oo o e e e 3 3 SE3SEzNW3z
Caliche and boulders . _ o\ 18 al 2,615 feet D
Loose gravel .. . e ap 50 Hughes-4
[Gravel deposits, 21-50]
Caliche oo e e cemamee e 20 70 glag___l """""""""""""""""""""" iﬁ gg
{.oose gravel, water _____ e m et 6 6 Sa.ndy c}ay “'t-i;"-i(—" g
(Gravel deposits, 70-76] Sandy ciay wiln racks 3 90
Brown Sandy Clay - - oo oo eeaan 94 100 anG, Smiﬂé Bravel . . e 5 85
Brown sticky elay - oo oo _____.. 16 ] g Idravle eposdlts,dgi}—ﬂﬁ] 1 30 125
Brown sandy ¢lay - oo oo oo . 25 142 Sandy CdaY. Sanl ang gravel o ouaven oo
Clay, little gravel ... ... ... - w8 220 anc; Bl Igld‘ave VIORRTTArT TR A LR 25 150
Sticky elay ..-ooooo.-- ' 10 230 Saildﬂg'zvefl;(:sil ::;me clay] 16 160
Sticky clay, little sand . ... __ 20 280 Sand, small gravel - oo, 20 180
TOTAL DEPTH. - . e 250 [Gravel deposits, 160-180]

See footnotes at end of table
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Table 6.—Selecied drillers® logs of wells in areas adjacent to San Xovier Indian Reservation —Continved

Well location, sltitude, and rock description IIT"‘:::::SM 3223’ Well location, altitude, and rock description %::::585 gzl; :.[;
T. 16 8., R, 14 E. T, 16 5,, R, 12 E.
Sec. 29—Continued c, 25
wiswinet 2/
15 195 |B,198 feet
10 205 [IASARCO X-204
40 245
a0 275 HAMuVIOM _ . L memmemcicmsime e m 200 200
10 285 asalt (Black Mountain-type}o_..____ 223 423
is 295 [“San Xavier” conglomerate beds—upper beds ____. 352 175
i2 307 agalt porphyry, "furkey-irack andesite”_ _....___ 432 1,207
8 316 J"San Xavier”conglomerate beds—lower beds_...__ 195 1,402
10 325
15 340 TOTAL DEPTH e e 1,402
5 345
10 355 |IT. 168, R, 13 E,
25 380 [Sec. 34
5 385 ]EW%NE%NE%ﬂ 3
20 405 {2,835 feet D
5 410 (ASARCO lab well
5 415
10 425 |[Valley gravels____ e 500 500
20 446 [Base of older aliuvium{?}]
5 450 {"San Xavier™ conglomerate beds(?}. o —o_.____ 220 720
[Helmet{? } Fanglomerate of Miocene(?} age]
450
TOTAL DEPTH o rrraeaan 720
Sec, 30
SEISEINE e 25
2,602 feet INEINEL
Hughes-2 2,720 feet D
Reported all In €18y v oo ccem e 504 504 HTop eoil, sandy ______ 3 3
A, 15 18
TOTAL DEPTH ... oo 504 dy clay ... 112 130
d and gravel_ .. 5 135
Sec, 31 [Gravel deposits(?), 130—135]
NWINWINWE TtRed sundy S 8y o meea oo cmme—aas 45 181
2,580 feet D
City of Tucson SC-10 TOTAL DEPTH _.eiio i mmcvvrmemamm e 181
Soil a 4 [[T. 165, R 14 E,
White caliche._- 1] 34 {Sec. 7
Red ClaY v er oo cccmmmmmemmmnm 39 73 [SEiNE{NWE
Sandy brown clay—water af B0 feel _amuoeeaaaaoo-—- 41 114 |i2,596 feet
Red sticky clay oo ccrmrrmrsvamm———— s 8 122 [iCity of Tucsen SC-5
Cemented gravel._______________ —ereremrrmrm———— 61 173
[Gravel deposits(?), 122-173] 1By e v reccnccemmadtmie———mererrmam———— 12 12
Red clay and gravel . i cmmm e 32 205 dy clay o ceeec el 32 44
HRed clay and fine sand, loose. 10 215 dy clay and large rock. . _. - ranns 136 180
Sticky red elay- - - oo mmie e aa—am 285 510 l[Clay—very littlesand.__________.__._ 20 200
[Possible kase of older alluvium] Brown sandy clay and }-inch gravel __ 75 275
Red clay-sand and gravel oo oo oo oo mmmmaiviomnoa 40 550 {Sandy clay-some gravel .. 45 320
ISand, gravel and clay...._ 60 380
TOTAL DEPTH .o 850 Large gravel and €lay au o romccam oo 60 440
SEINWISWE [Base of older aBuvium(?}]
2,585 feet D EClay-little sand__ oo cvime e 80 550
City of Tucson SC-6
TOTAL DEPTH __ o rrvemeaammc———n= 550
Caliche e ctemcccam— e m e —— 4 4
AN s imme e ———— - 14 18 [Sec. 17
Brown sandy clay.______._oorus . 22 40 [SE}NE}sE}
Red sandy clay _.. ——— 7 47 §2,675 feet b
Brown sandy el8y o oo ommccmmaoa o o m— —— 31 78 RCity of Tucson 5C-2
Sand R 4 82
Brown aandy clay oo o rcc——— PR 42 126 [[Caliche and gravel .. _.__.__ e em—mmmue—eean 5 5
Tight aand and gravel — 16 142 [Clay.__.- e mmmmEm— e —rermr=m==m— == o= 15 20
Loose gand, gravel, boulders, oo oo amaan 22 164 [{Caliche _._ . - 15 35
[Gravel deposits, 142-164] ﬁg:;ldy CIBY sttt cmm e —em————wm———mm 15 50
Brown sandy clay and gravel . ________________anea- 186 350 d and gravek-little clay ____. rmmammm———————— 10 60
{Gravel deposits, 50-60]
TOTAL DEPTH ______________ eemrmmmmamm—————— 350 AC1aY. e rrrremermmemmmm—mm—emm————— 40 100
(Very sandy clay _ - 155 255
T.16 5,, R, 11 E, dand gravel .- o frememmmu— oo 15 270
Sec, 8 {Gravel deposits, 255-270)
swiswiswi Y ClAY. - rememccceecmmmamasmmacc—mmanm = 80 350
2,908 feet
TOTAEL DEPTH o reemeemiiimrrmeem 350
Cemented 8and .o crcccccr e 590 820
Sand, gravel and water B0 50
Sandy elay . oecoeeo e mem ] 4 754
TOTAL DEPTH ; 754
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Well location, altitude,and rock description Thickness | Depth I well localion, altitude, and rock description | Thickness | Depth
{feet) (feet) {feet} {(feet)
T, 165, K. 14 E, See, 31
See. 17—Continued SE%S\V%SE%
SWIsSWINwE 2,673 feet
2,632 fect
City of Tucson SC-3 Surface 808l e 22 22
[Flood-plain deposits, 022}
Caliehe o o e e e e e 20 20 || Boulders and gravel, dry - . o oo 23 45
Sandy clay and gravel . ___ oo ___._.__. 30 50 {Gravel deposits, 22-45]
Sandy e Y - e 1¢ §0 | Gravel and clay _ e 12 57
Sandy gravel-little elay 15 75 i| Clay, sandy clay, sand _ oo 66 123
Jandy ¢lay and grave) e 45 120 || Water-worn gravel in clay o oo oo 3 126
Sand, gravel and elay . . .o mc o cem e 30 150 [Gravel deposits(?), 123—126]
Sand and gravel o ___ e 14 186 || Clay mrcoom oo e m e 4% 173
[Gravel deposits, 150—165] Water-worn gravel in elay_ - oo~ 2 175
Sand and gravel, Hitle elay oo 20 185 [Gravel deposits{?), 173—175]
Sandy clay and gravel_..___ 15 200 [{ Clay - v cmm s o m e 41 215
Sandy clay-little gravel 2h 225 || Clean gravel and sand_ _ - oo oooan 19 235
Sandy clay____________ 50 275 [Gravel deposits, 216—-235]
Clay—very little sand . oo . ._.__ e 85 360 [ Clay o eccmmm s mmmmmm e m i m i mm e m 5 310
Sand, gravel, dirty___ o 6 316
TOTAL BEPTH . o o o o o e e e e 360 [Gravel deposits, 310-316]
Sandand clay. _ __ o -a-o 14 330
Soe, 20 Coarse sand and gravel __ 11 341
NEISELNE] [Gravel deposits, 330—341}
2,701 feet [04 Vp, 20 361
City of Tucson SC-1 Coarse sand and gravel ___._______.___._._ RN 2 363
{Gravel deposits, 361-363]
Sand and gravel-little clay __ _ 45 45 {| Sandy red elay - 9 374
Clay and gravel _______.___ _ - 35 g0 || Coarse sand and gravel __________________._____ 12 388
Sandy clay and gravel ____ . eemeooao 25 105 [Gravel depesits, 374-3886]
Sandy clay and caliche . _____________.____ I a0 135 || Sandy elay oo 13 399
Sandy clay 45 180 || Gravel - 4 403
Sand and Srave) L e et 25 205 [Gravel deposits, 399—403}
[Gravel deposits, 180—205] Y o oo oo e 58 462
Sandy clay and gravel 18 224
Sandy eldy_ . __ 280 500 TOTAL DEPTH . ___ oo 462
[Kidwai, 1957, p. 40,suggests that the base of the
older alluvium is at the tap of “sticky clay™ at T. 175, R 13 E
depth of 500 feet] See, 10
Sticky clay and little sand _ .-« e e mpecm e 30 530 NW;SEL
Sticky clay and little gravel - e 10 540 || Approx. 2,950 feet D
TOTAL DEPTH ___ e 540 | Valley fill oo e 430 430
[Base of older alluvium(?)]
SWENWINWE Conglomerate 470 900
2,630 feet D Hard TOCK e oo e e 250 | 1,150
City of Tucsen SC-8
Sand. . 10 10 TOTAL DEPTH ______ e e ——————— 1,150
Sand and gravel a8 15
[Gravel deposits(?), 6—15] See, 20
gangx clg«v-; ...................................... ;g gg SWINELNEL
an an AVEL o o e e e e mm e e m e mmiam i
[Gravel ﬁepostts(?), 35—70] 3,200 feet D
a
Ei;’ﬁ’aﬁﬁ ;{;{,;{' - ;g lgg Sand, top so0il, and elay --===------==--omavaooo 19 10
[Gravel deposits(?), 80—100] Cemented congiomerate —-- - 215 225
Sandy €1aY. oo e 10 110 || Boulders and conglomerate —=======-=amamassuan 70 295
Sand and gravel ___ e 20 130 || Hard-rock ledges, boulders ---------w-soomanan 40 335
{Gravel deposits(?) 110-130] Conglomerate, gravel, sand, hard-rock shells--- 150 485
23“33’ CEY and gravel oo 1;2 égg Granite [boulders{?}]---~~--=r=mmmmmmmammamn o 5 490
andy elay oo oo i
Sand)and glavel little clay - 20 355 Re[ff_:k(ifficl?_‘fl_ll_'i‘:l_u_njflii] ___________________ 5 485
Sand and gravel o mmm————- 10 365
[Gravel deposits(?), 355—365] Blug shale -------oooooommoooo e oo oo oo 20 G158
3andY LAY - -] i5 380 Brown gouge and stresks of re_d shale----nu-mmom 7 6822
- [Na entry; according to notes in the Geological
TOTAL DEPTH - - o oo 380 Survey files, mining geologists have inter-
_________________ preted cuttings below 500 feet as follows:
TEYSELNWL
2,683 feet Andfe;li;sc};nr};l;);ry (;—[elslggtslz‘znlglotmerate
s g i of M ne(?) age), - ce
City of Tucson SC-4 Arkose {Helmet(? ) Fanglomerate of
Sand, gravel, little caliche .. .. . ____..___] 20 20 Miocene(?) age), 500-920 feet] 398 920
Sand, gravel, little clay ____ 20 40
SENAY CIAY - o e e a ] 25 65 TOTAL DEPTH--~-~-m-==mmmmmmmmeemee - 920
Sand, gravel, little elay _ - oo 25 90
Sandy clay and gravel __ 14 100
Sandy clay__________. 45 145 Lepinml
Sandy Clay and gravel. 10 155 || SWaSEsNE:
Sandy clay, less gravel _ 10 i6g || 3., 200 feet D
[Noemtry] oo . 15 180
Sand and gravel o .o e 180 225 [ Sand, gravel, and boulders --~---==~~--cu-ro-—n 235 235
{Gravel deposits, 180-225) Sand, shale 65 300
Sandy €l8Y oo m e 40 265 |l Sand, blue lme---~=-~-m~==mm e mmm e 25 az5
Sand and gravel 25 290 (| Brown sandy clay -~=«-—n====cmmmmmsmn oo 15 240
sﬁ[nfj}“gfalyc_’f‘f‘ffti_2_6_5___2_9_0_] ________________________ 60 350 Hard granite [cemented conglomerate(?)]------~~ 20 360
350

TOTAL DEPTH__ e e
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Table 6,—Selected dritlers' logs of wells in areas adyucent to San Xavier Indian Reservation ~—Continved

Well location, altitude, and rock description T?;E};BBSS ?f{:a]:tt}; Well location, allitude, and rock description Thiféﬁf 5 gzgg’
T, 178, R, 13 E. Gravelly clay conglomerate ..o ____..___ 15 95
Sec, 20—Continued Soft yellow clay conglomerate - 30 126
Gravelly conglomerate oo ooooooooa L i3 149
Sand and elaY - o oo d e i e e emmmmmeemamn g 370 {fSoft sandy clay conglomerate - owo oo 100 249
Hard granite [cemented conglomerate{?)] ... .__.____ 50 420 {[Sand and gravel-—water 45 285
Sand and brown shale - o= £0 430 {[Soft silty sand ..o un. 55 346
Sand, gray-._ . _.._._ — 10 440 {[Sand and gravel ...u.cnaa---- 10 350
Sand ___. e e e e HG 45¢ {[Soft sandy conglomerate 10 360
[Base of older alluvium] Yellow clay conglomerate, carries gravel ._.__._ 10 370
Broken formation - oo aoaa- [ 456
— TOTAL DEPTH e ie e et e 370
TOTAL DEPTH v m 456
Sec, 25

NWiINELlSEL SE4SE{NEL
3,200 feet D 2,780 feet D
Sandy 8011 - - oo oo i cicomccaoeo 3 3 {Sand and gravel, dry -_. 35 35
Hard rock, brown sandy clay _— ki 10 [|Sand and gravel, water e oo 2 37
Yellow sandy ¢lay - oo oo o 73 83 [Gravel deposits, 0—37)
Boulders and clay .. o o 1% 104 28 85
Yellow sandy clay - - 176 280 a5 100
Boulders and ¢lay - - -« oo oL 40 320 HGravel o e 5 105

[Base of older alluvium{ 7)] [Gravel deposits, 100—108]

Cemented boulders and gravel . oo oo 80 38¢ |{Clay 45 150
Cemented boulders .. _._____. - 70 454 j|Conglomerate 60 210
Conglomerate ... - 57 507 {|Clay 25 235
Cemented boulders - o oo csanaaannn 15 522 {|Conglomerate 15 250
Conglomerate _ ..o e 88 610 |Clay 25 275
Muddy sand and gravel _ oo o. 15 280
[Material on bailing dump derived from con- [Gravel deposits, 275—200]
glomerate with fragments of Cretaceous{?} 15 305
arkose, volecanic rocks, and granite; conglom- 65 370
eraie presumed to be Helmet Fanglomerate of 40 410
Miocene(?)} age] a0 500
TOTAL DEPTH- - e mmmemmeemeee e
500
Sec, 21
SWisWiswi See, 27
1,175 feet D NWISWINW]
3,035 feet
3oil, cemented outwash of clay, sand and gravel _____ 350 3560

[Base of older alluvium(?}] NO F@COTA o r e e e e 2 2
Cemented material with reck and boulders up to 8-inch Sandy conglomerate 43 45

diameter. Had to case because boulders break loose_ Lin 460 |{Brown sandy clay ----- - 0 115
Limey sandstone or shale—poroug, could carry Sandy brown conglomerate - ool 115 330

water {driller thinks this formaticn stands on Sand and gravel—wafer .. ..o 5 335

edge). Hit water at bottom of this station .________ 40 500 f| Very sandy conglomerate - 19 345
Granite of syenite; went into it far enough to make Sand and gravel—water. - ool i 40 385

sure it was solid T0CK — - oo oo 8 508 [|Rocky clay conglomerate oo ocwmoeeo 5 390

Cemented clay conglomerate - 15 405

TOTAL DEPTH e 50y {|Brown clay conglomerate - - oo oo oL 20 425

Sand and gravel—water- ..o ______.__ 10 435
Sec, 22 Hard gray clay conglomerate o oo o 27 462
SWESWINWL
3,047 feet TOTAL DEPTH oo Ccrcemeem 462
Brown clay, gravel and sand - cooomeoooooooo_. 55 55 {|Sec. 28 .
Clay, sand, and gravel _________________________. 132 187 . NWiNWy

[Base of older alluvium] Approx. 3,150 feet D
White tale and blue litme rock. .o oo oo 93 280
REd £ALE o o oo e e e e 5 2a5{|Red elay oo 3 3
White tale and blue limMestone - - - o e 15 300 Sandy gravelly conglomerate - - 362 365
YeIoW 1316 o o o o oo o e 7 307 NC 2Og e - 60 425
Red €818 - e e e e e e 15 357 [{L.oose sand and gravel—water_.___._____ - 5 430
White tale and blue limestone 28 350 Hard cemented conglomerate__ - 15 445
Red tale and blue limestone ..o oo oo mmm o 12 362 Sand and gravel—water .o 7 452
White tale and blue limestone 8 370 Hard quartz and Himestone - weeaomemomoooooooao 10 462
Red quartz with little red tale - ________ 40 410 j|¥ellow elay oo 4 466

[Base of older alluvium{?}]

TOTAL DEPTH- o o oo 41q ]| Hard blue-white limestone (bedroek) - ._ L 467
SW%NW% SEL TOTAL DEPTH o 467
2,932 feet
Red clay and gravel ... eevmeoru e 2 2
Soft sandy yellow clay conglomerate-- - oo a. o= 18 30
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Well location, altitude,and rock description T":;:_‘;e)" ?;"et:)‘ Well location, altitude,and rock description Thi&:g;“ o
T. 178, R, 14 E, Soft brown clay ... 8 480
Sec. 7 Lomt Hard hrown clay - 23 a03
SEisEi-1 % Rock-orders to quit 2 805
2,705 feet
TOTAL .DEPTH oo e 205
3oil-silt and sand —___.__. 3 3
Gravel and boulders 40 43 [ sec, 18
{Gravel deposits, 3—43] SWiSE{NE}
Clay and gravel - oo 20 63 2,710 feet
Clay with gendy streaks ... 85 148
Sand and gravel - oo iaemcmammaaaal] 5 153 80 80
[Gravel deposits, 148—153) 60 140
Clay, sandand gravel . _______ . _______.] 120 273 15 315
Sand and gravel, loose —. . o muoooooooo] 17 290 25 240
[Gravel depoasits, 273—-290] 20 260
Clay and gravel - e o] 107 397 45 306
Gravel, sand and boulders oo oo onoeooooo_] 16 413 26 332
[{Gravel deposits, 337—i3] 93 430
Mostly clay, some sand and gravel 54 467 15 445
Clay, sand and gravel 48 515 9 456
Sand and gravel —.________ 5 520 62 518
Tough and hard clay ______ 20 540 a1 549
Clay and gravel, hard 4 544 32 581
[Base of older alluvium{?)i 72 653
Hard brown lay- o oo mmao 21 465 22 675
Clay, tough, soft and hard ____________ 75 641 sl 706
Hard brown clay, tight ____ 23 664 g4 800
Soft clay-sand mixed .. . _________..____| ] 669 139 930
Toughredelay - - o] 54 723 t52 1,082
Soft clay-brown sand streaks—water seepage - _____._.] 18 741 32 1,114
Clay o i To8 62 1,176
Hard clay shale -] 8 B04 31 1,207
Soft elay.cuioimaeeao 8 812 13 1,220
Hard brown clay shale _.__ 18 830
Tough clay {gravel mixed) ... . _] 42 872 1,220

Brown, W. H., 1939, Tucscn Mountains, an Arizona basin-range type: Geol, Soc. America Bull,,

2/ Considerably condensed from Schwalen and Shaw, 1957, p, 62 and 111-113,

3/ Formation identifications by mining company geologists.

v, B0, no, 5, p. 72%-731.
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Toble 7.—Altitudes of base of older alluyium and water fevels in wells and drilf holes in and mear the Son Xavier Indicn Reservotion, Pima Counly, Arizona

Land-surface or collar altitudes: Spirit-leveled, unleas followed by D;

D, interpolated from topegraphic maps,
Altitudes of base of older alluylum: Altitudes preceded by a ¢Indicate
that base of older alluvium is below the altitude of the bottom of the

hole, which is

shown,

Source of information and remarks: Data, except as indlcated, are
from open-files of the Geological Survey, Ground-Water Branch,

Pucaon, Arizona; other sources~——ASARCO, American Smelting and
Refining Co,; Banner, Banner Mining Co,; HGC, Heinricha Geoex-
ploration Co,; S8 1857, Schwalen and Shaw {1857, TG, G. V.
Keller, Geological Survey Theoretical Geophysles Branch, Geo-
logical Survey open-fite data supplements information from other
gourees wherever possible, T-6 and T-§ indicate drillers’ log is
in table 5 or 8, reapectively.

Land-surface| Attituge of | Water level Sg:::l:f Land-surface] Altitude of | Water level iSz;:rce of
- Orma-
Location or collar base of older tion and Location or collar (bage of older tion and
attitude alluvium  jAltitude] Date remarks altitude alluvium {Altitude (Date remarks
T, 158, R, 11 E Bec, i3
Sec, 2 NwisEINE} 2,548 <2,418 2,476 53 |55, 1957
NWHNWINWE 2,330 <1,985 2,040 | 8/54 swinwiswi 2,510 D 2,258 2,465 | 7/59
Sec, B Bec, 14
awiswiswi 2,370 <1,658* | 2,081 1/54]T-8 RwiNeiNw] 2,470 <2,20% 2,415 /52 |s8, 1857
SE{SE{SW} 2,385 <1,637 2,081%| 9/54 sgﬁsw;sw} 2,490 D 2,080 {ooo—ooloea.d IT-6
sWisWisEL-4 2,362 <1,862% | 2,056 | 9/54 —- SWESES 2,505  feeeceoooooo. 2,448 | 7/52 84,1957
——BE{SEL 2,520 <2,302 2,458 | /52| Do,
Sec, 9
NE{NEISE} 2,373 <2,068 2,088 1/51 Sec, 15
SEiSE{NE} 2,476 <2,238 2,436 | 2/52(T-6
See. 11 seinwinwi 2,477 fecoeoooaool 2,419 | 2/52
SESE{NE} 2,388 <1,800 2,042 | 9/54 {T-8 swiswiswi 2,480 <2,368% | 2,438 {52 B8, 1957
SE{SE{SE{ 2,409 <1,930 2,053 | 5/54 SEiswiswi 2,490  foowoeeeoo. 2,448 ] 2/52
seiseiswi 24800 fovioemaooo. 2,43 | 1/53
See, 12 NwiswisE} 2,480 D <2,130  livueenn- S IT-6
NE}sSwisE} -2 2,415D 1,935 oo fo___ T-6
SE{SWisE} 2,420 <1,918 2,066 [10/48 |T-8 Sec, 18
NE{NWINE} 2,460 D
Sec. 17 NE{NWSELT 24850
NWINELNE} 2,389 <1,889 2,084 | 8/54
SE1SEiSWE 2,426 Loooo.o... 2,108 | 9/54 Sec, 17
SE4SWISEL 2,520 fecmomcmcaoa- 2,458 | 2/52
Sec, 32
SWISE{SEY 2,628 <2,139 2,201 ) 1/53 Sec, 20 . )
NwisEiswh1 2,537 < 2,369 2,460 | 9f54
Sec. 35
NWiNE{NWE 2,610 D <2,148 2,149 J10/53 Sec, 21
NEINWINES-2 2,405 D 2,388 -eooomodio- .
T, 15 S,,R. 12E, NE{NELSW 2,508 2,379 2,457 } 2f52
See, 1 swiseiswi-1 2,528 2,413 2,462 | 2fs52
NEiNE‘}SW% 2,584 Fuiiecwusno—- 2,475 | 6/53 swisEisEL 2,526 D 2,385 2,455 | 1/58
NEiswiswi 2,570 D 2,635 2,432 | 8/54
Sec, 22
Sec. 2 SWiSE{NE}-2 2,606 D 22,315 fam----—- ————a
SWINEINE} 2,550 2,461 1/64 SWiNWiSE§-2 2,507 2,312 2,471 | 2/52|T-5
SELSEISEL 2,588 2,485 | 9f584 Swiswise}-1 2,513 2,468 2,478 | 8f/54
swiswisEd-2 2,511 2,463 | iiuuenc boaee Do.
Sec, 4
SW{SWiNE} 2,458 <2,004 2,055] 2/17 Sec, 23
SEANEINE: EI:TT: N D 2,476 | 262
Sec. § NWiswiNEy 2,500  Jemcmeweane- 2,464 § 2/B2
SE{NE{SE} 2,407 <1,972 2,046 154 swiswingl 2,620 2,480 2,477 | 2f52
sSWiNEiswi 2,500 D 2,448 |oeocaan L-———| Do.
See, 11 NEiNWisWi 4,510 D «2,100 2,437 | 6/56
NWiNwiNwi 2,507 [icccocceaasn 2,323] 1/54
Sec, 25
Sec, 17 swiseiswi 2,550 D <2,185 2,805 | 6/58] Do,
NWiNwWiINwE 2,459 2,009 2,067 | 1/54
Sec, 28
T.158,,R. 13E SWiNEINEL 2,540 D <2,514 2,518 | 2f52
See, 1 NwWiNwiNE} 2,530 D <2,415 2,408 [12/54] Do,
swiswiNe} 2,490 D <2,240 b} T-6 swinwingi-z 2,526 D 2,282 2,501 {12/54] Do,
Nwiswinwi 2,415 <2,115 2,405| [54(S8S, 1957 Nwiswinwi 2,502 <2,184 2,488 | 1753
SwiswiNwi 2,528 D £2,128 4,500 | 6/56; Do,
Sec, 2 SEiswiswh 2,535 D <z,275¢ | 2,505 | /53 Do
NE{swiswi 2,430 D <2,325 | 2,372} 2/55 SEisElsE} 2,540 CBAT8 [ociciie femen- Da.
Sec. 3 See, 27
SWiSELSES 2,450 D <2,220 foooooo fo- . SWINEINEL 2,620 D <2,140 2,450 | 8/s54] Do,
NwiNwiNED 2,520 b <2,255 2,485 | 1/53
Sec, 4 SWINWINE} 2,518 £3,4719 2,488 | 2/52
SWiNEisw} 2,488 |- 2,401 | [51{88,1867 setuwinwl 2,526 |icemcemmmrn- 2,492 | 2/59
NE{SE{SE} 2,455 D 2,310 ... . SEiSEINWL 2,525 D 22,31 |occenn | Do,
NEiNEISWE 2,527 |ocmecicomons 2,498 | 2/52
Sec. 10 NEiswiswi 2,530 fecccocmmacan 2,500 | 2/s52
swiswiswi 2,470 D 2,412 Joeceooloaoo T-6
swiss}swi 2,462 2,367 foeoootono- T -6 Eea, 34
swiswisEl-2 2,485D €2,008 2,408 2/57) T-8 NWiNEiNEL 2,640 D <€2,485¢ |oeirar{eanan Do,
SE{NWENE} 2,550 D <2,210 2,515 | 8f54
Sex. 12 NE{Nwiswi 2,570 |ececoeooian 2,510 | 2f59
-NEiNE} 2,621 lococeoooa-- 2,4521 [53188,1967

See footnote at

end of table,
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Land-surface] Altitude of Water level [ Source of [.and-surface [ Altitude of Water level |Source of
Location or collar [base of alder hffurma' Location ar collar [base of older Informa-
altitude alluvium  HAltitude | Date | tion and altitude allyvium |Altitude | Date | tion and
remarks remarks
T,158.,R. SWiSWiSEL 3,042 2,901 JASARCO
i3 E,.—Cont, SE45WiSEL 3,036 2,871 Do,
See, 4%
SWinwiswa 2,550 <32,312% 2,515 /82[T-5 Sec, 14
NWiSWINEL 3,042 2,004 | foo-. Da,
T,.155,R, 14 E, SWisEisw} 3,136 3,008 Da.
See, d SESWisEL 3,104 3,023 Do,
SWINEINWE 2,620 D IV K (A LI PR U 55,1957; || swisEisEL 3,093 3,027 Do.
T-6 SELSE;SE: 3,086 2,971 Do.
Seq, & Sec, 15
NWINWINEL 2,555 <32,104 2,456 | [54[88,1857 sWiNwisEL 3,146 3,007 |oceomoofamas Do,
SEi{SEiSEL 3,168 2,9M || Do,
Sec, B
SE{SELSWSE 2,525 | oo l. 2,454 /53| Do. Sec, 22
SWINELSEL 3,263 E I T DU IO Do,
Seq, 7
NEiNwiswi 2,531 <32,251 2,463 /541 Do, Sec, 23
NEINEINEZ-1 3,101 3,075
Sec, 9 NE4NEINES-2 3,107 3,033
—-SWisSWi E2:H : T 2,501 [ /53] Do, NWINEINEL-1 3,111 3,103
NWiNEINE;-2 3,118 3,068
Sea, 17 SWINEINEL 3,132 3,117
NEINWINES 2,601 .. 2,196 /52l Do, SEINELINEL 3,124 3,008
NEiINEIsWE 2,582 ool 2,500 /52| Do, NELINWINEL 3,127 3,087
NWiNwiNEL-L 3,145 3,044
Sec, 18 NWINWINEL-2 3,135 3,083
SE{NWINEL 2,558 |ooooooioo 2,484 | /53| Do, SEiNWiINEL 3,145 3,081
SWINESWY 2,561 | . _.___._ 2,484 /53] Do, NEiSWiNEi-1 3,172 78 -1 P RO Da,
SWiNWIsWE 2,551 <2,231 2,478 | /52| Do, NwlswiNELl-2 3,187 3,128
NEINEISEL 2,570 faceomomonaon 2,492 /52| Do, NEISEINEL 3,130 2,991
NEISELSEL 2,577 oL 2,495 | /42| Do, NWISEINEZ 3,140 F: 7% 211 S PR Do,
NWiSWINW} 3,196 3,002
Sec. 19 : SWiINEISWE 3,232 3,106
NWiINWINE} 2,584 <2,182 VU IO T-6 NEINELSEL-1 3,153 3,026
SWisWiswi 2,565 <2,213 2,511 . 3/ A5[T-6 NEINE{SEL-2 3,187 3,030
SE{NWISE$ 3,188 3,059
Sec. 29
SEISEINWL 2,613 D <2,165 2517+) 2/61|T-6 Sas, 24
NE$SEINEL-1 3,025 D 3,815 2,737 | 3/54[T-5
Sec, 30 NELSEiNEL-2 3,051 2,806 |_.ooooon- JASARCO
SEisEiNEL 2,862 <2,008 2,619 {55|T -6 NWINWiNWL 3,094 2,884 Do,
SWINWINWE-] 3,103 2,978 Do,
Sez, 31 sSWiNwiNnwi -4 3,116 2,981 Do.
NWINWENWE 2,580 D 2,070% | 2,507={ 3/61{T-6 SEANWANWE 3,093 2,956 Do,
sZiviviswl 2,585 D <2,235* 2,523 | s5/55/T-8 SWISWINWL 3,140 3,033 Do,
SE{SWiNwi 3,125 2,915 Do,
T.165,R,10E; NEISEINWE 3,101 3,015 Do,
Sec, 33 SEENWISWi 3,155 3,015 b aean Da,
NWEWISWS 3,253 <2,423*% 2,488+ 1/62 SEfNWISEL 3,122 2,977 Jocmccad cenna Do,
T.168, R, 11E] Sec, 25
Sec. 8 SWESWINEL 3,195 2,895 | fo_o_. ASARCO;
SWiswiswi 2,906 <2,152 2,230 | 1/53|T-6 T-6
NEINEINWE 3,184 2,999 |- JASARCO
Sec, 13 SEiSwinwi 3,241 < 1121 T O Do.
SWiISEINWE 3,175 D 2,6752 | 2,774 | 9/54|T-5 SElswiswi 3,276 3,086 Do,
NWISEISWE 3,256 3,046 Do,
Sec, 26 SELSEi{SWi 3,251 3,037 Do.
SEINWISWE 3,520 D oo 3,482 |10f353 SWiNE}SES 3,183 2,088
SE}SESE:-1 3,600 D §oooooon 3,584 |10f53 SWiNWLISEL 3,220 3,024
NWiSWISEL 3,226 3,011~
Sec, 34 SWiSWISEL 3,236 3,037 | |- Do,
NWEINWINES 3,800D | ___ 3,570 {10/53 SE1SWiSEL-1 3,224 3,041
SE{SWiSE;-2 3,218 3,028
T,165,R,12E NEISEiSEL-1 3,181 2,970%
Fec, 3 NE4SE{SEL-2 3,181 2,988%
NE{SEiswi 2,810 D 2,735 2,622 |10/ 54|T-5 NWISELSES 3,198 2,987
SWISEISEL 3,194 2,988
See, 10 SE{SELSE} 3,185 2,995+
XEINWINEL 2,938 2,768 [ ASARCO
Sec, 28
See. 11 NELINEINE} 3,214 3,083 Do,
NWISEINWE 2,949 2,812 | oo oo Do, NWINWINE} 3,245 3,190 Do,
SELSWINE} 3,271 3,154 Do.
Sec, 13 NWINWINWE 3,200 D 3,115 [T-5
SE{SWiswWi 3,079 2,044 swisEinw: 3,314 3,234 | ... lASARCO
SE{SWiswi 3,002 2,919% NElswiswi 3,358 3,228 |ococeeodooana Do,
SWISESWE 3,061 2,912+ SWiNWISEL 3,310 D 3,155 [Dryat f.....
SEiSEiSWE 3,054 2,912+ 3,080

Sex: footnote at end table,
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Table 7.—Al0tudes of base af older alfuriue and woter levels in wells and drill hales in and near the San Xavier Indim Reservation, Pima County, Arizona—Contiaved

Tand-surface] Altitude of Water level |Source of [Land-surfacej Altitude of Water level |Source of
Location or collar Jbase of older in'forma— Location or coliar base of older informa -
altitude alluyiam Altitude| Date [ tion and altitude alluvium Altitude | Date | ton and
remarks remarks
T.168,R, 12 &, NWISEINE-L 3,135D 2,810 ASARCO
Sec, 26—Cont. NW1SE{NEL-2 3,125 D 2,810 Do.
NWiSWiISEL 3,334 3,180 NWiNEiNW} 3,166 D 2,841 Do,
SWiSWiSEL 3,330 D 3,180 NEINEISE} 3,140 2,920 Da,
NE{SE}SE} 3,205 3,120 NWiINELSEL-1 3,140 D 2,811% Do,
SE{sEisEL 3,304 3,108 NWiNEisEL-2 3,150 D 3,001 Do,
SBiNELSEL 3,135 D 2,909 Do,
See, 29 NEINWISES 1,160 D 2,045 Do.
NWiSWisSwi 3,850 D | 3,536 {10/53 SWINWESES 3,180 D 2,962 Do,
SEINELSE] 3,450 D |oeceoaaaao 3,420 |10/53 SEINWiSE} 3,175 D 2,450 Do.
SELSWESE; 3,180 D 2,963 Do,
See, 31 NESE{SEY 3,100 D 2,048 Do,
SEINEINF} 3,600 D |occaoomcmann] 3,580 [10f53
Sec. 32
Scc. 32 SWESWiNWE 3,105 D 2,863 o _{-_.-. Do,
NWINWiISWi 3,7T45D |ccceccaaaaoo] 3,723 110/53 NWiNnwiswi 3,120 D FJ%: Y 5 U P Do.
Sec, 35 See, 33
NEINEINEL 3,310 3,108 |oooaoooboooo Banner NwWiNwiNwi 2,980 D 2,640 |ooocoofemaa- Banner
SE{NEINE} 3,520 3013 oo l__.. Do, WEINE{SW) 2,980 D 2,629 |- Do.
NWINEINWE 3,403 3,372 Do, swinwiswi 3,030 0 2,734 oo o Do,
NWINWINWL 3,395 3,322 Do SWISWiISEL 2,990 B 2,582 | j__ - Do,
NEISEINWY 3,375 D 3,277 Da
Swiswiswi 3,443 3,433 Lo._o_ofo--. Da, Sec, 34
NWENEINEL-1 2,835 B 2,335 2,603 | 1/60|ASARCO;
Sec, 36 . T-6
NEINELINES 3,198 2,996 Do, NWiINE{NE-2 2,830 D £2,330* 2,608 | 1/60|ASARCO,
SWINEINES 3,229 3,020 Do,
SEINEINEL 3,211 3,027 Do, Sec, 35
NWINWINEL 3,221 3,036 Do, NEINE{NEL 2,720 D foeomccmaee- 2,581 | 5/60
SWiINWINE$ 3,242 3,036 Do, SWiSWiNEL 2,765 D |ovocmomooaon 2,610 | 1/60
SEANWINES 3,238 3,032 Do, NELNE{NW] 2,775 D €2,2717 2,686 | 4/60; Do,
NEINEiNWE 3,245 3,050 oo fo-- Do, NWINWINWE 2,780 D <2,2907 2,588 | 3/60] Do,
SELNEFNWE-1 3,248 3,070%  Jecwwnan faennn Do,
SEINEFNWE-2 3,251 3,054 Do, Sac, 36
NEFNWINWE 3,268 3,083 Do. NWINEINEL 2,663 <2,363 2,590 | 7/56
SEINWINWL 3,275 3,115 Do.
SETSWiNwWi 3,271 3,102 Do, T.16 S.,R,14E.
NEINWiSWE 3,207 3,124 Do Bec, 5 |
SEINWISWE 3,307 3,167 o,
SEISWISEL 2,671 £2,4171* 2,560 /53(58,1957
T.165,R, 13 E,
Sec, 2 Sec, &
SEINWINWL 2,556 <2,324 2,522 | [38|T-5 NELNEINEL 2,612 <2,409% 2,542 /53] Do,
SWISETNW) 2,570 <2,380 2,527 | 1/53|T-5 SWisEisws 2,608 |ecoooooooooo 2,552 /54 De,
See, 3 Sec. T
NWINWiSEL 2,610 2,454 2,526 | 2/ 62 SEINEINWE 2,596 2,156% 2,553 /55|58, 1957 T-6
Nwiswised 2,606  |ewoooooooo- 2,660 /53|58, 1957
Sec, 14
NEINEINE} 2,613 «2,477 2,553 | 2/52|T-5 Sec, 17
SEINELSEL 2,675 D 2,325 2,567 [11/54{T-8
Sec, 19
NWINWINWE 2,996 bR T3 N I S, ASARCO |[Sec, 18
SWisSELNWE 3,007 2,856 |occcoao]oconn Do. NWiSE{NWE 21 T PR 2,564 153188, 1957
See, 20 See, 20
SEINE{SWE 2,914 2,753 |ecoceo]ewnan Do, NE}SE{NE{ 2,701 2,201 2,574 | 5/55188, 1957; T-6
SWINWINWE 2,630 D «2,250 2,565 | 5f55/T-8
Sec, 28
SEiswinwi 2,923 2,638 |oooifeeae- Do, Sec. 30
SWiSWiSE% 2,665D | couuienon- 2,593 |11/50
Sec, 28
SWiSWiNEL 2,989 2,736 feoceooo)ooo- Do, Sec. 31
NEjswiswi 3,056 2,771 SEiSBINWL 26700 [oocecaeaanan 2,610 |-oooo
swiswiswi 2,670 D <2,436 2,630 |oeo-.
Bec, 30 SF}SEISEL 2,673 «<2,211 2,601 /5188, 1957; T-6
swiswiNnwi 3,148 2,047
NE{swiswi 3,167 2,048
SWiswiswi 3,191 2,871
NE{SEiswi 3,141 3,006 Sec, 32
NEiswised 3,105 2,873 SEISEINWE 2,673 15%58,1957
SEASELSWE 2,872 /54| Do,
See, 31
SEINEINEL 3,100 D 2,863 Do. T.178,R.12E,
NE{NWINE} 3,130 D 2,812 Do, Sec, 1
NWiNWINEL 3,145D 2,035 Do, NEINEINWE 3,317 . 2,747« 3,08T+§ 8/54
SEENWINE} 3,135D 2,931 Do, NWINEINWE 3,338 2,8387 3,046% [ HGC
NESWINEL 3,145 D Y1 S R A Do, NENWINWE 3,345 3,282 Banner
NwiswiNgd 3,185D 3,086 |oocoooojacee- Do, SEiNWiNwE 3,345 3,282% Do,
NEi{SEi{NEL 3,120 D F-3: 1 IR IR Do. .

See footnote at

end of table.
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Table 7.—Altitedes of base of alder alluviwn and water levels in wells and deill koles in and near the San Xavier Indian Reservalion, Pima County, Arizena—Continued

Land-surface| Altitude of Water level suurce of Land -surface] Altitude of Water level |Source of
Location or collar |base of older m.forma- Location or ¢ollar  [base of older iqforma-
altitude alluvium  [Altitude|Date | tion and altitude alluvium | Altitude | Date | tion and
remarks remarks
T'i?}f'-’b%ﬁt. SEiNWiswi-2 3,111 2,115 2,815 | 3/60 B;r(l}nér;
N 2
Ség:%é{v%mvé 3450 D oo 3,315¢] 9/54 SE{NE;SE} 3,145 D 2,55 |oeoninofooen Banner
T.178,R,13 E, Sec, 10 :
See, 1 NWISES 2,850 D 2,5207 Lo - . T-6
SE4SEiNE: 26800 | _.e.__. 2,628 [-..._
NWiNEiSWi 2,734 <2,428 2,625 | /53[55,1857 |[Sec, 12
swiseiswi 2,743 <2,432 2,633 /53l Do, SWiSELNEL 2,709 <2,389 2,629 /53lss, 1957
Seg, 4 [Sec, 13
SE{NEiNW} 2,020 D 2,596 |oo_aofeo__ Banner NEilswiNE] 2,728 leoeoo_—- 2,640 /53| Do.
SELNWINWE 3,050 D 2,715 2,711 .. Do. SEINEINWE 2,733 «<2,623 2,639 /53| Do.
NEiNEISWS 3,020 D 2,707 Lo oofeoe.. Do, SELsElsSEY 2,721 <2,546 2,653 | /53f Do.
Nwiswiswi 3,085 D 2,731 2,793 [L.___ Do,
SWESWESWE 3,100 D b 2 S I I Do. Sec, 16
SE3SE{SET 2,990 D 2,516 | cai]emeoo Da. swinwinwy 3,150 D 2,854 2,848 | 3/60|Banner;
HGC
Sec. 5 SWiswiswi 3,165 b 2,873 }_ ____________ Banner
NWiNEINE} 3,080 b 2,840 | |aa. Do, SELNWiISEL 3,070 D 2,044 Lo [---- Do,
NWiNWINEL 3,105 D 2,855 2,665 |..___ Da,
NWINEINWE1 3,125 D P R: 2 T I ASARCO |Sec, 17
NWiNEiNwE-2 3,145 D 2,950 |- le.___ Do, SWiINEINEL 3,188 | ... 2,930 | 3/B0O|HGC
SEINE;NW} 3,145 D 2,042 | __l|ee__. Do, SWiNWINEL 3,206 |oooomooaee 2,985 | 3/60( Do.
NEINWINWE 3,145 D 2,040 oo |eoooo Do, SWisWiNE} 3,220 D 2,027 Lo _|____ Banner
NEISWiNwi-1 3,155 D 2,067 |oaefemoos Da. SEiSEINWE 3,291 Lo 3,010 | 5/60|HGC
NEiSWiNwi-2 3,190 D 2,978 |ooeeeoioo . Dao.
SEIswiNwi 3,175 D 3,007 foooeoi|omon- Do, Sec, 18
NEi{SE;NW} 3,150 D 2,956 |omeeooo|oooo- Do, SELINEINE} 3,280 D focmam e 3,138 f__._
SWisEiNWE 3,155 D 2,958% |- )oo.__ Do, SWISEINEL 3,300 3,185 | 3/60|HGC
NE{NEISW3 3,150 D 2,032 |ooeoo]eooo- Do, swinwiswi 3,402 3,360 | 3/60] Do,
SWiNEisSWi 3,170 D 2,072 eceecc[eooe- Do, NEiNElsEL 3,283 3,063%2 3,125 { 3/60] Do.
NEinwiswi 3,185 D 3,000 | |- Dao.
SE{NWiSWE 3,195 D 3,006% | _..l|-oo-- Do, Sec, 20
NE5WiSWi 3,200 D 3,025 |ooooooo)oeooo Do, SWINEINEL 3,200 D 2,7107* 2,780 [o____ T-8
SE{SWiSWE 3,195 D 3,020% |-l Do, SWiSEINE} 3,200 D 2,7507* | Dry at |- Do.
SWiSE{SWE 3,180 D 2,980 ...l Da. 2,750
NWiNELSE} 3,105 D 2,790 |ooaaa|eooo- Banner, NWiNESELD 3,200 D 2,8807 Dryat [-o--- Do,
NWiSWiSE: 3,155 D 2,941 o a.u|oooo- ASARCO 2,590
Sec, 21
Sec, § SEINELNE} 3,060 D 3,000% Loveoo__focooo
NEINEINEZ 3,165D 3,006 IR P Do. NEiswiNwi 3,147 .- 2,723 | 2/53
NWiINEiINE} 3,185 D 3,068 | _____.|e___ Do, swiswiswi 3,175 D 2,825%7 Loooooifeca-a HGC; T-6
SWiNEINEL 3,195 D 3,023 |oocai]eoooo Do,
SELNWINEL 3,205 D k713 S R U Do, Sec, 22
NwiswiNEL 3,230 D 3,068 | . io.___ Do, SWiINEINWE 2,803 £2,673 2,588%| 2/54(ss, 1957
swiswingl 3,235 D D313 S I I Do, SwWiswinwi 3,047 2,860 2,685 | 2/53|T-6
SEISWINEL 3,220 D 3,070 focencea]oooos Do, SWiNWISEL 2,932 2,562 2,693%[ /53(ss, 1857;
SWiSEINEL 3,210 D 3,030 |oeoeoo|oooos Do, HGC; T-6
SE%]SE%II\TE%I 3,205 D 3,027 |e.__oolo___ Do, e, 23
st | abasn | ahar [TT[TI) pe [iswawwr | oesss | casw |2t | s/ruce
Sec, 24
Sec, 7 SWiswiswi 2,777 |eweooooooC 2,678%| /63|ss, 1957
SWiNEINEL 3,260 D 3,048 3,138%[_____ Banner
NELSWISEY 3,300 D 3,008 |eeo_ooo|e-o-- Do, Sec, 25
SELSELNE} 2,750 €2,250 [oooooifeene- T-6
Sec, 8
NEINWEINEL 3,145 D 2,853 |oeooieofoooo- Do, Sec, 27 .
NELINELiNwL 3,200 D 2,063 ... looo__ Dao. NWISWeNWy 3,035 <2,573 2,702 /53{58, 1957
SE{SEiNW} 3,180 D Jooooo_o__. 3,000 |_____ Sec, 28
SE4SWiSWi 3,250 D foomooiaoooo- 3,100 [ 3/60|HGC —Nwinwi 3,150 D 2,6840% | _______|...__ HGC; T-8
SWiISWiSE: 3,180 D |comcooeooo 2,050 % Do,
T.178,,R.14E,
Sec. 9 Sec, 6
SWINWENWE 3,095 doooooommoas 2,816 | 3/60]Banner; SWINWINWL 2,682 2,614 | [53]ss, 1957
TG SWiSWESWi 2,891 2,622 | /53] Do.
NEiSWiNWE 3,089 2,733 2,810 | 3/60|Banner; { SELSELSE} 2,692 2,610 | /53| Do,
HGC
SEINELSWE 3,080 D 2,702 Jocoooo|emaee Bamner fiSec. 7
SEINWiISWE-1 3,111 2,775 2,749% ____ JJ—SE%SE% 2,905 2,16172% | oo 8§, 1957; T-6

*Corollary data—not plotted on contour maps but used to supplement or substantiate control data; some datz are from wells outside the San

Xavier area.



Table 8, —Analyses of ground water, San Xavier Iadian Reservation, Pima County, Arizona

fAnalyses in parts per miliion, except as indicated]

8F

Dissolved solidy Hardneas as CaCOg Sodium - Specific
Tearm | Mag- Po- Bicar-|C8¥- Fluo-l Ni- Per- adgorp- conduct~
Location Well | Date of {Depth [pera-|Siliea | Iron Cniciumnp:gm Soddumftas- |y oo, ) bon- [SulfntelChloride ride |tratel BOTOR| pooy o Tons sent |y o mnee  |op
number follection] (feet) | ture |{Si0s)| (Fe}| (Ca) Mg) (Na) |[aium (ECOg) ate | (S04 Cl) F) [NOg (B) per per Coleium, Di‘i‘:;; 8O- | tig (micro-
{°F} (K} (CO3) acre- " ldium mhos at
million | oo e magreaiure |, (SAR) 259C)
T.35S.,R. 11 E,
Sec, 35
NWANEINWE oweenu-] SX-R-6 10/28/53 461+ | ... 58 |eaend 26 12 46 217 0 13 14 0.6] 3.8|o.oo. 261 0,38 114 o | 4t 1.9 403
9/18/ 5] < cueen Bli 40 |-nnnd 26 12 27 17| 0 8.2 10 6| 5.6|ieanen 216 .28 114 ¢ M 1.1 336
F.155.. R 13 E,
Sec, 22
SWISEINEY-1cnvaacdinme s 9/8/39 | 44 |ooo|oann-d 0 62 12 48 236 | o 85 31 ] eceera| 344 AT 204 10 | 34 1.5 580
See, 23 '
NE{NWISWE cucuu—] 5X-10 | 5/23/58) 410 75| 3t .02 46 14 57 213( 0 94 14 10| 1.8 omBf anl .30 192 0| 42 1.3 560 | 7,5
See, 26 I
SWANEINES - oooeoo.] 9/8/40 | 28 154 42 63 36| 0 [ 404 16 830 1,13 557 306 | 20 1.2 1,230
NWISWINWL . 6/18/34] 82 a7 T} 53 came| 204 0 45 14 360 49 122 0| 49 35 N R
T.316S., R. 11 E,
Sce, 13
SWiSEINWE (... X-DT-3| 9/18/54] 540 [._._.| 55 ./ 44 20 49 184 © 18 82 .6 5.6l.._..| 388 .50 192 33| 36 1.8 614
T.168., R. 12 E.
c. 28
SWINWISEL . ae.na isx-DT-l 9/17/ 54 250 Té| 34 |-on-d 44 20 48 234 1] 40 40 1,0 WBaannn] 340 A6 182 o] 34 1.4 555
Sec, 289
NWisSWiswi . oaenas ] SX-W-9% 10/27/83 14+ 89| 82 [... 92 28 88 496 o 22 47 1.4 45 |ecnno|  B29 1 344 o 38 2.1 987
9/18/ 54 T4 51 |onme 122 39 711 394 o 48 40 8162 |uwucn | 788 1.04 465 142 | 25 1.4 1,210




