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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 described in this report (fig. 2), is immediately south 

of Tucson in southeastern Arizona. The San Xavier 
The tables in this report present a part of 

Indian Reservation is the second largest of three res-
the hydrologic and drill-hole data for the San Xavier 

ervations of the Papago Indian Tribe and includes 
Indian Reservation and vicinity, Pima County. Ariz. 

about 110 square miles; in addition, data from 180 
Most of the information was collected by the U. S. 

square miles surrounding the reservation are inc1ud-
Geological Survey during an investigation of the geol-

ed in the tables. In general, the reservation and its 
ogy and ground-water resources of the reservation 

immediate vicinity straddle a low part of the divide 
made for the Bureau of Indian Affairs as part of the 

between Santa Cruz and A vra Valleys and include parts 
general rehabilitation program for the Papago Indian 

of the Sierrita and Tucson Mountains. 
Tribe, The tables contain information from an area. 

larger than the San Xavier Indian Reservation because 
Sources of Information 

data from the reservation alone were insufficient to 

explain the principal features of its hydrology (fig. I), Most of the information in these tables was 

The tables and accompanying well-location collected and compiled by the Geological Survey be-

map (fig. 2) were compiled to provide a ready refer- tween 1954 and 1960; however, some data are as re-

ence to hydrologic information for the San Xavier cent as 1962. Older data were obtained from the 

area. The hydrologic information in the tables will Bureau of Indian Affairs at Sells and Phoenix, the 

be used in the preparation of geologic and hydrologic University of Arizona Agricultural Experiment Sta-

maps for the interpretative reports. The tables are tion, the Geological Survey in Tucson, and the pub-

issued separately to minimize the size of the inter- lishedand unpublished sources listed here. Much of 

pretative reports, which will include maps and texts the data in the Geological Survey files for the area 

showing and discussing geologic and hydrologic surrounding the reservation was collected by the 

relations. Survey as a part of the statewide ground-water pro-

gram in cooperation with the Arizona State Land 
Location and Extent of Area 

Department. 

The San Xavier area, which includes the The ground-water conditions in the San Xa-

San Xavier Indian Reservation and the adjacent areas vier Indian Reservation and adjacent areas have not 



2 

112° 

7 0 w 

, , 

36' 1 '>I I '- ~ :t l,.:~ ~-~ 36' V 0 CON I~ N 01 " 
I I I ,--, u 

'- "". I Kln'jlmon ~ ....... , F1o\litaff ~ > 
• 

H-IXQv,er mfndion I 
Reserv flon 320 , 

110 " 

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. 

been discussed in detail, although they have been de- Co" Inc. 

scribed in general in regional reports. Pertinent Map and section show locations and logs 

published and unpublished reports are listed below in of test wells across the Allison barrier, 

chronological order. Those followed by annotations which consists of shallow buried bedrock 

contain subsurface information incorporated in the where the Santa Cruz River is constricted 

tables in this report. between the San Xavier Missionand Sahua-

1912. Hinderlider, M. C., and Odom, V. P., Map rita Butte. (Report provided by Mr. Dan 

of the Allison barrier showing location of Clarke, Midvale Farms, Tucson.) 

test wells and stations for measurement of 1925. Bryan, Kirk, The Papago country, Arizona-

underflow velocities: The Tucson Farms a geographic, geologic, and hydrologic 
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Younger alluvium 
Flood-plain and channel deposits 

of the younger alluvium in the 
inner valley of the Santa Cruz 
River 

Older alluvium 
bwludes talus and channel de

posits of the younger alluvium 

8tftiJ 
Bedrock 

Includes channel deposits of 
the younger alluvium in the 
mountain areas 

" " " 

l l 

'" " " " 

" " " " 

" " 

EXPLANATION 

Contact 
Locally highly generalized 

• 
Well 

Domestic, stock, or unidenti-
fied supply. A, abandoned or 
destroyed; I, irrigation supply; 
M, manufacturing. commercial, 
or industrial supply; P, public or 
municipal supply; R, well with con
tinuous recorder; Z, part of destroyed 
infiltration-gallery system 

o 
Test hole 

Drilled for mining-exploration 
purposes. T, drilled for 
water. All test holes are un
used, abandoned, or destroyed 

N 

I 

o 4 MILES 

'----'-----'-----'----'-----', 
Figure 2. - Map of San Xavier Indi.an Reservation and adjacent areas showing areal distribution of bedrock and 

alluvium and location of wells. 



reconnaissance with a guide to desert 

wateringplacea: U. S. Geol. Survey Water

Supply Paper 499, 436 p. 

1937. Andrews, D. A., GrOlUld water in Avra-Altar 

Valley, Arizona: U. S. Geol. Survey Water

Supply Paper 79B-E, p. 163-lBO. 

1938. Smith, G. E. P., The physiography of Arizona 

valleys and the occurrence of grolUldwater: 

Univ. Arizona. Agr. Exp. sta. Tech. Bull. 

77, 91 p, 

Describes logs of wells near the San 

Xavier Mission; figure 3 shows a general

ized version of the section acroBs the Alli

son barrier made by Hinderlider and Odom 

(19(2), 

1939 U. S. Geological Survey, Water levels andar-

to tesian pressures in observation wells in the 

1955. United States, pt. 6, Southwestern States 

and Territory of Hawaii: U. S. Geol. Sur

vey water-Supply Papers. 

1940. Keesee, G. B., Report on the status of the San 

Xavier Indian irrigation project atthe close 

of the fiscal year 1940: U. S. Bur. Indian 

Affairs report (duplicated). 17 p. 

Summarizes construction, water-level, 

and pumpage data from 1915 to 1940. 

1943. Turner, S. F., and others. GrolUld-water re

sources of the Santa Cruz basin, Arizona: 

U. S. Geo!. Survey open-file report. 84 p. 

1947. Turner. S. F., and others, Further investi

gations of the grolUld-water resources of 

the Santa CrUZ basin, Arizona: U. S. Geol. 

Survey open-file report, 45 p. 

1952. Johnson. P. W., UpperSantaCruzbasin, Pima 
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and Santa Cruz Counties, in Ground water 

in the Gila River basin and adjacent areas. 

Arizona-a summary. by L. C. Halpenny 

and others: U. S. Geol. Survey open-file 

report. p. 101-115. 

1954. Barnes, J. 1., Nolan, M. J., Rupkey. R. H .• 

and Walker, J. C., Appendix, San Xavier 

Irrigation Project, San Xavier Indian Res

ervation, Arizona: U. S. Bur. IndianAffairs 

report (duplicated), 34 p. 

1956 Annual report on grolUld 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: Uniy. Arizona, Agr. 

Exp, Sta. Bull. 288, ll9 p. 

Contains many water-level meaSure

ments and a few logs for wells in the area 

adjacent tothe San Xavier Indian Reserva

tion; water-table 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

publishedmaster1s thesis, Arizona Unly .• 

Tucson. 55 p. 

Contains analyses of well-cutting sam

ples and interpretation of hydrologic con

ditions in the area immediately east of the 

San Xavier Indian Reservation. 

1959. Rillito Creek Hydrologic Research Committee 

of the University of Arizona and the U. S. 

Geological Survey. Capturing additional 

water inthe Tucson area: U. S. Geol. SUr

yey open-file report, 59 p. 
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1961. Schwalen, H. C" and Shaw, R. J. J Progress 

report on study of water in the Santa Cruz 

Valley, Arizona: Unlv. Arizona. Agr. Exp. 

sta. Rept. no, 205, 39 p. 

Supplements the 1957 report with 

water-level and pumpage data through the 

spring of 1961, 

1962. Heindl. L. A.. Ground-water shadows and 

buried topography, San Xavier Indian Res

ervation, Pima County, Arizona, in Geo

logical Survey research 1962: U. S, Geo!. 

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 in bed

rock and buried beneath the alluvium of the 

Santa Cruz Valley. 

Principal reports resulting from the present 

investigation of the Papago and Gila Bend Indian Res

ervations include the following: 

1961. Heindl, L. A., and Cosner, O. J., Hydrologic 

data and drillers
' 

logs, Papagolndian Res

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. 

1962. Heindl, L. A., Cosner, O. J., Page, H. G., 

Armstrong, C. 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 Armstrong, C. A., Geol

ogyand groWld-water conditions on the Gila 

Bend Indian Reservation, Maricopa Co.Wlty, 

Arizona: U. S. Geol. Survey Water-Supply 

Paper 1647-A, 48 p. 

1964. Heindl, L. A .. and McClymonds, N. E .. Young

er Precambrian formations and the Bolsa(?) 

Quartzite of Cambrian age, Papago Indian 

Reservation, Arizona, in Geological Sur

vey research 1964: U. S. Geol. Survey Prof. 

Paper 501-C, p. 43-49. 

Personnel 

The investigation was made under the super

visionofL. C. HalpennyandJ. W. Harshbarger, suc

cessive supervisors of the Arizona district office of 

the Geological Survey, GroWld 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 IndianAffairs, particular

ly Messrs. M. J. Nolan and B. J. Loucks, succes

sive chiefs of the Land Operations Branch, Papa go 

Indian Agency. The late Mr. L. G. McCray drilled 

several test holes on the reservation for the Bureau 

of IndianAffairs during the 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 a lesser 

extent, by the Heinrichs Geoexploration Co, Thanks 



are due these companies for permission to use in-

formation from their drill hole., and we are grateful 

for the cooperation and a •• ilt.nee ottheir represent-

ativeB in TUcson. These companies and Mr. G; V. 

Keller, U. S. 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 

ArizonaAgricultural Experiment SUltion for provid-

ing the altitude measurements for many wells in the 

tables. 

Accuracy of Locations and Altitudes 

Most of the locations shown on figure 2 are 

believed to be accurate to at least the nearest 10 acres; 

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-Ieveledj the others, usually 

followed by the suffix" D, •• were interpolated from 

topographic maps, and most are believed to be accu-

rate to within ± 5 feet. 

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

Some of the terms in the "Remarks" column 

need explanation because they are used here more 

specifically than is usual or because they are not in 

common use. 

The rocks in the area are divided into two 

broad categories-bedrock and alluvium. Bedrock, 

as used in this report, includes the black volcanic 

flows that cap Black Mountain and all older rocks. 

Bedrock also includes some sedimentary lUlitS that 

7 

underlie the older alluvium and are known only from 

drill-hole data: thus, their age and correlation are 

not certain, and part. of them may be younger than 

the volcanic flows capping Black M01.Ultain. However, 

all volcanic, sedimentary, metamorphosed, and in-

tru8ive rocks of the bedrock are older than the allu-

vium. In the "Remarks" column the term "bedrock" 

has been used in place of the various drillers' terms, 

which were interpreted by the senior authortobebed-

rock. Alluvium includes what commonly is called 

"valley fill"; in this report it is divided into older 

and younger alluvium. The older alluvium constitutes 

the bulk of the valley fill; the younger alluvium in-

eludes flood-plain deposits and the silt, sand, and 

gravel that noor the present channels. 

The water-bearing characteristics of the 

bedrock vary considerably. Locally, some of the sed-

imentary units are known to yield water to wells; in 

some places-particularly along the base of the ba-

jada (q. v.) on the north and east flanks of the Sierrita 

Mountains-part of the yield attributed to the older 

alluvium may come from these units. East of the 

Santa Cruz River these units locally yield consider-

able quantities of warm mineralized water. 

The buried sedimentary deposits probably 

are the most important water- bearing units of the bed-

rock, although nonsedimentary older rocks in mine 

workings have yielded considerable quantities ofwa-

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 water bearing be-

cause it is too fine grained or is above the water table. 
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Some drilled holes are listed as "dry" be- rain at many well sites is given in the" Remarks" 

cause they reportedly "donlt yield enough water to column. Some of the terms used to describe the ter-

make a well." This statement means only that the rain are defined here, and the general water-bearing 

yield of thehoie was notuptothe owner's or driller's characteristics are discussed. The terrain terms 

expectations. Some holes planned for irrigation pur- also are shown diagrammatically in figure 3. 

poses are reported dry because they yielded less than 
Bajada 

several hundred gallons of water per minutej others 

planned for stock purposes have not been equipped as The broad slope between the foothills and the 

wells because they yielded less than 5 gpm {gallons general valley floor is called the bajada. In the Santa 

per minute)-the amount set by the Bureau oiIndian Cruz Valley the bajadas sloping down from the Sierrita 

Affairs asa minimum necessary to maintain reason- and Santa Rita Mountains meet at the inner valley of 

ably carefree operation of their standard stock-well the Santa Cruz River. (See figure 3 and below.) The 

equipment. bajada on the north side of the Sierrita Mountains 

In many instances the topography provides slopes into the vaUeyflat of Avra Valley. Generally, 

valuable clues to the occurrence of ground water, and, the bajada is completely underlain by alluvium, but 10-

consequently, an abbreviated description of the ter- cally small nubbins of bedrock stand above its slopes. 

Valley 
riot 8qjada 

1 
(Avra ValleYJ-
----'-- --

MOllntain area 
(Northeast slopes oT 
Sierrita Mountains) 

roothllls roothills 
- ----"---- Bajada 

Bajada (rising 
10 Sonia Rita Mis) 

! 

roo/hills Valley 
Wash in ~ Inner 

_/ ,j~/~/// (Santo Cruz Riverj p 

Water table 't'l i 1/ / Bedrock /; <':1'// ~~__ ~ _~~~?' 
Olde;--4lJ/ // / / // ///// // ///I/;j///- ~-;;;;:;:::~':t;:::;~: 

AlluVIUm / / / Generalized profile /'romAvral/o//ey, Qcross northeasf//// Olderalluvwm 
I' / endof'SierrifaMounlains, to Santo Cruz Valley///////////,:///////// 

Inner I0lley 
(at Allison Barrier) 

Flood-plain deposlfs Bajada 

7/ / ____ .<:.,..:=~-/~~ / Water table Water tah~e/,~ 
. urave ueposils '1/ ///// 
In older alluvium j% I/,//; 

General east-west profile fhrough east end of' Del 8ac HI/Is 0; /// // 
shOWing hedrock harrier 

Not to scale 

Figure 3. - -Sketches showing terms applied to topographic features and rock units in this report. 



The yields of wells on the bajada depend 

largely on the thickness of the saturated older allu~ 

viuro.. which is determined by the configuration of the 

buried bedrock. In general, where the saturated al~ 

luvium is less than about 50 feet thick, the yields may 

be adequate for small community, domestic, and stock 

purposes; where the saturated alluvium is thicker

as much as about 500feet-the yields 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 potential 

yields are high, although the maximwn productivity 

of this part of the aquifer has not been tested. In a 

broad zone between the Del Bac Hills and the Sierrita 

M«;HUltains and near the foothills along the east side of 

the Sierrita Mountains, the older alluviwn, although 

as much as 200 feet thick, commonly is dry or nearly 

80 because it is above the water table. The yield of 

the older alluvium also differs 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 is made up of bedrock , at 

or near the surface, that acts as a partial or complete 

barrier to the movement of ground water. Produc

tivi ty of the aquifer near the barrier depends on the 

thickness and permeability of the saturated alluvium. 

For example. above the barrier 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 alluvium yields only moderate amounts of 

water, and drawdowns are large. 

Foothills 

The foothills-low to moderate in altitude

flank the main parts of the mountain ranges. In the 

foothills, wells may be either in bedrock or in aUuvi

urn between the bedrock exposures. These wells ob

tain water principally from the shallow alluvium, but 

some water maybe obtained from permeable bedrock. 

The water levels in shallow wells in the foothills are 

subject to seasonal fluctuations. 

Inner Valley 

The inner valleys- which are narrow. near

ly 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 

alluvium of the valley fill. and then partly refilled with 

flood-plain and channel deposits. Such flood-plain and 

channel deposits constitute the younger alluvium of 

this report. Along most streams the inner valley sup

ports luxurious vegetation compared with that of the 

adjacent bajadas, and the boundaries are marked by 

a sharp contrast in the density of plant growth. In 

many areas the younger alluvium of the inner valley 

yields large quantities of water because it is highly 

permeable and is recharged seasonally by streamflow 

andfloodflow; its yields may be particularly spectac

ular in contrast to the much lower yields of the under

lying. finer grained, older alluvium. Along the Santa 



10 

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. The present channels are cut through, or near~ 

1y through, the flood-plain deposits and are indirect 

contact with the older alluvium in many places (not 

shown in figure 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. valley flats are broad and nearly flat and 

merge upward almost imperceptibly into bajadas. 

The older alluvium in Avra Valley is about 700 feet 

thick in the northwesternmost corner of the map area 

(fig. 2) and is reported to yield as 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 are limited to the specific capacity of in

dividual wells and the coefficient of transnHssibility 

of small parts of the aquifer. As an indextothechar

acteristics ofthe aquifer, the coefficient of transmis

sibility is 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 from tests in this area are omitted 

from the table because their reliability and signifi

cance are questionable. 

The coefficient of transmissibUityis defined 

as 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 extending the full eatu

rated height of the aquifer under ahydraulic gradient 

of 100percent (Ferris and others, 1962, 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 tests is 

used to compute a numerical value for this coefficient. 

The specific capacity of a well is the relation 

of yield to drawdown; that is, its yield in gallons per 

minute per foot of drawdown of the waterlevelmeas

ured within the well bore. It is a function not only of 

the ability ofthe aquifer to transmit water to the well 

but also of the construction 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 

transmitted 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 well is pumped increases, 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 aquifer avail

able to the well and to changes in the type and amount 

of head loss as the water enters the well. The thick

ness of saturated aquifer available to the well changes 

as a direct result of increased drawdown due to in

creases in pumping rate; but, more significantly, the 

thickness of saturated aquifer is reduced as the static 



water level is lowered with time. Head 10s8, or well 

loss, caused by turbulent flow as the water moves into 

the well bore, varies directly as the square of the en-

trance velocity. Thus, head 108s is affected by the 

size and shape of the openings, the mineralincrusta-

tionsofopenings either inthe casing or inthe aquifer 

material immediately around the casing, the accumu-

lation of sand in the well, and the compaction of fine 

material around the casing. Other factors remaining 

constant, particularly the level of the static water ta-

ble, the highest specific capacity for any given rate of 

discharge is probably closest to the aquifer's ability 

to transmit water. 

Drillers' LogS-Tables 5 and 6 

The rock descriptions in drillers'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 

from the available records, except for minor changes 

in spelling and punctuation; in some instances, the 

logs have been shortened by abbreviating descriptive 

material and by combining successive similar de-

scriptions. 

Ageological interpretation is made of some 

of the rock zones described in the drillers'logs; those 

made by the senior author are bracketed. Some logs 

have no "picks"; these either are presumed to be all 

in the older alluvium or do not lend themselves to being 

interpreted at readily definable horizons. Bedrock 

units usually are not identified byformationalnames. 

The principal terms used in the geological interpre-

tations are described below. 
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Flood- Plain Deposits 

Flood-plaindepoaits are the fjne-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, refers specifically to units of the older alluvium 

that are composed only of sand and gravel; with minor 

exceptions, a layer of sand andgravelis not 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 

permeable units in the older alluvium. 

Older Alluvium 

The older alluvium is composed of alternat-

ing zones of alluvial material that rest on the bedrock 

and underlie the flood-plain deposits where present. 

Thebase of the older alluvium is indicated in the logs 

wherever possible as a means of determining the 

thickness of the alluvium. Sedimentary deposits ~e-

low the base of the older alluvium are interpreted to 

be part of the bedrock. If the base of the older a11u-

viumis not indicated, the well is presumed to bottom 

in older alluvium. 

Depths 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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topography and the water table and the distribution of 

thicknesses of the saturated older alluvium. A few 

wells outside 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 8 

The following description of chemical con

stituents and other properties is a slight modification 

of the section on chemical quality of water that was 

prepared by L. R. Kister for the basic-data report 

for the Papa go Indian Reservation (Heindl and Cosner, 

1961, p. 8-12). 

Chemical Constituents 

Pure water does not occur naturally. and the 

chemical composition of natural water is variable. 

Even the purest form afwater-rainwater-contains 

dissolved gases and small amounts of sodium, chlo

ride, and sulfate ions. The presence of dissolved 

gases, mainly carbon dioxide, helps water to dissolve 

mineral material from the rocks of the earth. The 

source and significance of the various minerals often 

found in water are discussed in the following para

graphs. 

Silica (Si02). --Silicon usually is fOlUld as 

silica 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 ionized state. Col

loidal silica is a good carrier of other material that 

may precipitate from solution. Water high in silica 

forms an exceedingly bard scale on porcelain fixtures, 

boilers, or other surfaces with which it may come in 

contact. 

Iron (Fe ). - ~ Iron is available from practical

ly all rocks, and gro\Uld water may contain several 

parts per million. Upon exposure to air, the iron in 

water may settle out as a precipitate of insoluble fer

ric hydroxide as a result of oxidation. Excessive 

amounts of iron cause an objectionable taste in water 

and will stain porcelain fixtures and fabrics washed 

in the water. 

Calcium (Ca) and magneSium (Mg). -- Hard

ness of water is caused chiefly by calcium and mag

nesium. Calcium is found in all ground water and 

surface water and is commonly the major cation pres

ent. It is present in silicate minerals, nonsilicate 

minerals-such as gypsum, calcite, limestone, and 

dolomite-and the 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 a typical constituent of some of the sili

cate minerals, such as olivine, pyroxene, and mica. 

Magnesium usually is present in water in smaller a

mounts than calcium, but once in solution magnesium 

does not precipitate as readily as calcium. The 801-

ubilityof calcium and magnesium is increased by the 

presence of carbon dioxide in the water. 

Sodium eNa) and potaSSium (K). - -All natural 

water contains sodium 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 minerals. If large a

motults of both are dissolved in the water. sodium nor

mally will be present in much greater quantities than 

potassium. Potassium usually is not present in large 

amotults in ground water. Sodium remains in solu

tion when leached from igneous rock minerals. where

as potassium tends to recombine with the products of 

weathering, especially the clay minerals. 

Bicarbonate (RCOS) and carbonate 

(C03). --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 calcareous material may contain as much 

as 500 ppm. 

Carbon is present in relatively few instances 

in natural water. Theoretically, carbonate may be 

present only in water with a pH of more than B.2. Some 

grotuld water contains carbonate. and some water that 

has been treated with lime also contains 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

tralize acid. 

Sulfate (S04). --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 
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formation of hard scale in boilers. The presence of 

calcium sulfate (gypsum) in irrigation water is desir

able because of the favorable reactions with the soil. 

In fact, gypsum is often added to the irrigation water 

or the soil to prevent formation of "black alkali" or 

to reclaim alkali lands. Magnesium salts of sulfate 

(epsom salts) are objectionable in public supplies be

cause of the laxative effect. 

Chloride (el). --Chloride is present in all 

natural water and is the most abundant 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 chlo

ride as the most abundant of all 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. 

but its solubility increases in the presence of carbon 

dioxide. Excessive concentrations of fluoride in 

drinking water are undesirable. Accordingto the Cal

ifornia state Water Pollution Control Board (1952), 

water containing less than O. 9 to 1. 0 ppm of fluoride 

will seldom cause mottled enamelintheteeth ofchil

dren, and concentrations of less than 3 or 4 ppm are 

not likely to cause endemic cumulative fluorosis and 

skeletal effects in adults. 

Nitrate (NOa).--Part of the nitrogen present 

in grotuld water and surface water is removed from 

rocks by weathering, and part is the product of decay 
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and oxidation of organic matter. Nitrate nitrogen is Other Properties 

the final oxidation product caused by the reaction of 
Dissolved Bolids.--The results reported as 

bacteria in the decay of plants and animals. The oc-
dissolved BaUds represent the total quantity of dis-

currence of nitrate in abundance in evaporite deposits 
solved mineral matter in the water. The terms j'dis-

is rare, However, it may form by the action of micro-
solved solids (D. S.)" and "residue on evaporation at 

organisms and collect in separate beds in arid re-
IBOOC" are used synonymously in describing the a-

gions. The nitrate deposits of Chile are outstanding 
mount of dissolved material in a unit volume of water. 

examples. The presence of large amounts of nitrate 
Ground water usually contains more dissolved solids 

in drinking water may be the cause of methemoglo-
than surface water. Part of the material reported as 

binemia in infants (blue babies), It is recommended 
dissolved solids in colored water is organic matter, 

that water containing more than 10 to 20 ppm of nl-
which is not shown in the analyses. 

trate, expressed as nitrogen, should not be used in 

infant feeding (Comly, 1945, p. 112-116), The pres- Hardness. - - Hardness, sometimes called the 

ence of nitrate also may be an indication of pollution soap-consuming property of water, is caused mainly 

by sewage or by organic decompositIon products. Or- by calcium and magnesium. Thehardness caused by 

dinarily, water does not contain more than a few parts the calcium and magnesium equivalent of the bicar-

per million of nitrate. bonate in water is called carbonate or temporary 

hardness. This may be removed by boiling. Other 

Boron (B). - - Boron occurs in igneous rocks salts of calcium and magnesium cause noncarbonate 

and also as borate in marine evaporite deposits. evap- or permanent hardness. Hardness is a particularly 

orite deposits in closed basins. and in evaporite de- troublesome property, and large sums of money are 

posits connected with volcanic activity. Marine evap- spent in softening water for domestic and industrial 

orite deposits contain chiefly magnesium borate, but use. 

boron in evaporite deposits in closed basins occurs 
Percent sodium. --The percent sodium in 

as calcium borate. Volcanic sublimates contain boron 
water is the ratio of sodium to the total cations, ex-

as boric acid and various borates. Boron is neces-
pressed as a percentage, with all ion concentrations 

sary for normal plant growth. but the amount required 
expressed in equivalents per million. Percent so-

is usually very small. Citrus shows definite injury 
dium is calculated as follows! 

when irrigated with water containing 1 ppm boron, and 

3 ppm boron in the irrigation water will kill the plant. 
+ 

Percent sodium = Na x 100 
Na+ + 0- + Ca++ + Mg++ 

On the other hand, alfalfa grows best when irrigated 

with water containing 1 to 2 ppm of boron, and date High concentrations of sodium in soil tend to 

palms seem to require about 5 ppm and will tolerate replace calcium and magnesium from the mineral and 

as much as 100 ppm. organic complexes, with the result that the physical 



properties of the soil are impaired and the soil be

('ames I'elatively 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 used as an index 

of the sodium (alkali) hazard of an irrigation water. 

High SAR values indicate high sodium hazards. 

Specific conductance. - - The specific conduc

tance of water is a measure ofits 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. 

E.!::!. --The hydrogen-ion concentration of wa

ter usually is expressed in pH units. The pH denotes 

whether a water is basic 01' acidic. The pH of pure 

water is7. 0 and the pH of most natural water ranges 

from about6. 0 to slightly more than8. O. Water with 

apH lessthan7.0 is acidic and tendstobe corrosive, 

whereas water with a pH more than 7.0 is basic and 

may deposit scale in pipes or boilers. 
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Test 2 

SX-l 
(PWA-l) 

SX-1A 
SX-6 

OLd SX-4 

SX-8 
SX-5 

(PWA-5) 
Encinas 
well 

Old SX-3 

0,. 

0,. 

0,. 

0,. 

0,. 

0,. 

0,. 

0,. 

Dg 

0,. 

Dr, 
0,. 

0,. 

DIT 

"" 0,. 

0,. 

l!I"U 

1956 

1958 

1815 

." 
"II 

35 
410 

280 

35 

239 

1959 I 365 

2G 

1954 I 115 

1931 

1955 

1934 

1956 
1953 
1915 

1954 
1934 

1958 

1934 

1914 

100 

243 

92 
(308) 

400 
260 
362 

380 
265 

40 

151 

230 

239 

12 

10 

20 

'" 

20 

10 

16 

10 

18 

16 
20 
12 

20 
l6 

16 
12 

16 
12 

----·-1-----1------[------1 ----1---.-·1 ::::::1::::: :::::: :::::: ::::::1 :; 

o 

o 
17 

" 

261 

365 

100 

240 

92 

378 
260 

102 

17 
200 

100 
139 

Pm 

Pm 

P 

P 

P 
P 

P 
P 

P 

60 

60 

36 

167 

45 
45 

42 
30 

25 

T,E 

B 
T.E 

220 I T,E 

360 

55 

240 

370 
208 

354 
80 

l65 

B 

B 

T.E 

T.E 

T.E 

I 
T.E 
T.E 

S,E 

S.E 
B 

T.E 

B 
B 

B 

:i,5:iHl. 
:i,500L 
2,520L 

:i,500D 

2,500D 
2,510D 

2,510D 

:l,500D 

2,502L 

52.1 
35.6 
38.9 
4:i.9 
12R 

:30.8 
72.9 
75.6 
45 R 

28.7 
37.1 

11.2 

2,550D I 45 R 

2,540D 22.4 
23.7 

2,530D I 32.0 

2,530D 

2,525D 

2,502L 

2,528D 
2,535D 
2,540D 

2,520D 
2,520D 

2,519L 

2,525L 
2,525D 
2,525D 
2,527L 
2,539L 
2,530D 

2,534 L 

22R 

23.6 

14.3 

28.2 
29R 
11.0 
16.6 
17.5 

30 R 
34.5 

24.9 
33.4 

33.1 

14.3 
29.1 
39.3 
26R 

17.0 
23.5 
28.1 

2/':;,2 ' 
2/52 
9/39 
2/52 

12/42 

9/39 
5/56 
9/56 
7/59 

9/39 
5/56 
1941 

10/45 

6/59 

9/39 
2/52 

12/54 

7/31 

12/54 

1/53 

6/56 
1953 
1915 
1917 
1934 

S/54 
1/53 

9/39 
2/52 

2/52 

---6/34 
2/52 
2/52 

1914 
9/39 
2/5'/. 

2,476 1

1 

_____ --' A 
2,464 _______ 1' D,S 
;::~; ,_______ A 

_____ j On b'j'ct., 
_____ Along vulley on bajo.da. 
_____ On, bo.Jo.da; used as go.rbo.ge 

2,4881 550 A y 
Plt. 

Cho.nnel floor; destroyed; 
not shown on fig. 2. 2'4691 _______ 1 D,S 

2,437 500M I 
2,434 
2,465 540M y 

At base of foothill. 

x I Y J Inner vo.lley; see table 3. 
Reported all in alluvium. 

X _____ Inner valley; water temperN 
ature reported 74~F; see 
table 3. 

2,4711 _______ 1 A Inner vnlley; used as obser
vation well 9/39 to 12/41. 

Infiltration gallery is below 
cho.nnel. 

2,463 
1,800 

2,4891 850 

250 

2,50511,000M 

2,508 
2,516 

2,498 

2,508 

10 

150 

2,501 I 40 

2,488 11,000 

2,500 II,500M 
2,506 600 
2,529 450 
2,523 
2,522 

2,490 I 950 
2,485 ,1,200 

2,494 
2,486 

2,492 

2,498 
2,500 
2,514 I 400 

2,517 I 450 
2,510 
2,506 

A 

D,S 

A 

D,I 

D 

1 
1 
A 

y 

y 

y 

y 

y 

y 
y 
y 

y 
y 

x 

x 

x 

x 
X 

x 

One of first 3 irrigation 
wells drilled in reserva
tions; no other location 
o.v::Ll.lable; abandoned in 1923. 

In inner valley; see table 3. 

Y I Inner vnlley; used as obser
vation well 9/39 to 12/41. 

y 

Inner vnllcy at base of hill; 
sec table 3. 

Inner vo.lley; not shown on 
fig. 2. 

Inner vnlley ncar foothills; 
see tuble 3. 

Inner valley; pilot hole, 
PWA-l, drilled to 308 feet; 
plugged back to 92 feet: 
see table 3. 

Inner valley: sec table 3. 
00. 

Inner valley: site of one of 
first 3 irrigution wells 
drilled on reservation: 
'"malapo.is boulders· re
ported at 342 feet: plugged 
baek to 339 Ceet after 
water level dropped to 
23 feet when '"mnlo.p;nis 
boulders· were en
countered. 

Inner vo.lley. 
Inner vnlley; see table 3. 

N ______ ~M~_I Inner valley; used as obser-
vation well 9/39 to 12/41. 

D ______ In foothills n.:-o.r inner valley. 
),3 Do. 
I,I Inner v:llley. 
A Y 
),S Do. 
A In foothills near inner valley. 
A Y Inn.:-r valley; abo.ndoned be

cause of low specific eu
po.city; see t:lble 3. 

.,S 1 _____ 1 ____ 1 _____ .1 Inner v:llley: one of first 3 

irrigation wells drilled on 
reservation; abo.ndoned u.s 
irrigation well nnd con
verted for domestic nnd 
stock use; observation well 
9/39 to 12/41; reported in 
~mo.lapo.i" boulders~ from 
235to~39 feet; reported to 
yidd about 400 gpm in 
1915. 

~ 



Location 

T. 15 S., R. 13 E.-Cont. 
Sec. 34 

NW-!: NE{-NE{- ~ _______ ~_ 
SE-!:NW-!-t-.'E-!- _~ _______ _ 
NE-!-SE-!-NB-!- ~ ___ ~ ____ _ 
NE-!-NW-!:SW-!- _________ _ 

Sec. 35 

Well 
number 

" name 

PWA-4 
SX-9 

PWA-6 

SW-!-NW{SW-!--~ ________ I SX~2 

(PWA-2) 

SE-!-SW~BW-!- __ ~ __ ~_~_~I SX-7 

T. 16 S., R. 11 E. 
Sec. 13 

SW-!-SE-!-NW-!- _________ ~I SX-OT-3 

Sec. 26 
SE-!-NW-!-SW-!- _______ ~ __ I SX-W-7 

SE-!-SEi·SE-!--1 ________ _ 

SE1;SE-!-SE-!:-2 ~ ~ __ ~_~~_ 

T.l6 5., R. 12 E. 
Sec. 3 

NE-!-SE~-SW-!: __ ~~ __ ~ _ _I SX-DT-2 

Sec. 24 

r--
i ,-

!Type 

0,. 

Dc 
0,. 
0,. 

0,. 

0,. 

0,. 

Dg 

Dg 

Dg 

'" 

NE-!-SE-!-NE~ _____ ~ ___ _ISX-DT-1AI Dr 

Sec. 26 
NW-!-NW~-NW{ ________ _1 Old SX-7 0,. 

SW-!-NW-!-SE-!- ____ -ISX-DT-1 0,. 

SW{SW-!-SE-!- __________ 1 _________ 1 Dr 

Sec. 29 
NW~SW{SW_!_ _________ _I $X-W-9 Dg 

SE-!-NE-!-SEL _________ J SX-W-6 Dg 

M 
o 

Tobl ... l._Ruurd,; o[II-'fll", S~11 Xavier Indian !{fSfWaUOI1, I' .'~'"~c~'"~"~<Y~.~A~';~"~"~"-_._:C='~"<~;"~"~.d~ ______ ~----________________ _ 
r--

""to 
of 

com
pletion 
(year) 

1934 
1954 
1934 

1934-
1954 

1953 

1954 

Tobl 
depth 
(feet) 

55 
3<0 
100 

140-
238 

260 

540 

CONSTIWCTION DATA 

Ca,;inr:: record 

Typ. 

Diam- ~Pth 
cter (feet) 

lUnches) I 

From I To 

6 
20 

18 

20 

, 

o 

o 

o 

o 

340 p 

1401 Pm 

2501 P 

540 , _____ _ 

l<'ini,;h 

Depth I Type 
(feet) of 

W< 
From I To 

---,,-1-;;0-

30 
90 

45 

c,w 

62 I T,E 
127 

248 I T,E 

Surface 
altitude 

2,5400 
2,5500 
2,5500 
2,570L 

2,550 

2,5600 

3,1750 

1941 I ______ ~I ______ I~~ ____ I __ ~ __ I_~ ____ L ______ I-----I C,W 3,5200 

"" 

"" 

1938 

1954 

1952 

1941 

405 lO-inch 
OH 

3,5000 

3,505D 

2,9100 

300 10 o 201 ______ L ______ I ____ ~I_~ ____ I 3,0250 

750 16-1/4 1------1-----1------ 1------1 ~ ____ I------I 3,3000 

2" 10 o 101 OH 10 253 3,310D 

210 2 o 210 3,330D 

1------- ------1------' -----. ------ .------

i ------- ------1------1 -----1------ 1------ 1 -----I c, w 

C,w 3,550D 

3.460D 

HYDROLOGIC OATA 

Water level 

o.pth 
Lelow ,=, 

surface 
(fect) 

19.2 
35.2 
24.1 
59.5 

28.2 
35R 

34 R 

401.2 

37.9 

15.9 

2BR 

287.5 

""t. I Watcr
mc(l.S~ level 
ured n.ltitude 
(mo.! 
yr.) 

5/34 
8/54 
6/34 
2/52 

1/35 
6/52 

11/53 

9/>4 

10/53 

10/53 

11/41 

10/54 

2,515 

2,510 

2,522 
2,515 

2,526 

2,774 

3,482 

3,584 

3,577 

2,622 

Yield 
(gpm) 

750 

1,500 
670 

900 

1.5M 

SUPPLEMENTARY OATA 

Chem

W.ll I i.ol 
Use 1 Logi cut- analy

twgs sis of 
water 

y 
y 
y 

x 

Remarks 

Inner valley; see table 3. 
A 
1 
A 
S ______ , On bajadn.. 

y x 

y x 

y x y 

Inner va.l.ley; see uble 3; well 
deepened from 140 to 238 
feet in 1954: used as obser
vation well 5/34 to 1/35. 

Inner valley; sec table 3. 

On baiadn; yield insufficient 
{5-1} gpm) to make a 
stock well; see tnhle 5. 

D,S I ___ 1-----1 ______ 1 On bajad:.t in foothill; dug in 
shallow alluvium nbove 
granite. 

D,sl ___ I ~ ___ ~ ______ 1 Along wash in foothills; dug 
in shallow alluvium above 
granite. 

D,S I __ ~I ____ ~ ______ 1 Along wnsh in foothills; dug 

N y x 

in shallow alluvium above 
granite; about 100 feet 
south of well 1 in SE~ 
SE-!:SE:!-sec. 25; not shown 
on fig. 2. 

On bajada; reported in bed
rock at 175 feet; yield in
auUicient (l gpm) to make 
stock well. 

288.1 8/541 2,7371 _______ 1 AI Y x On bajada; reported in 
bedrock at 210 feet; 

"'y 

182.9 

14.3 

39.9 

2 A Y , ___ ~ 

N I y x 

7/541 3,147 A I y 

10/53 3,535 D,S 

10/53 3.4201 _______ 1 D.S, ___ , ___ _ 

yield insufficient to make 
stock well. 

On bajada; reported in 
bedrock at 185 feet; wnter 
occurring at 500 feet was 
lost below 700 feet. 

y I On bnj:l.dn; reported in 
bedrock nt 155 fect. 

On bnjada; center of 3 holes 
drilled for n:ining explorn
tion within 100 feet of each 
other; reported in bedrock 
at nbout 150 feet. 

Y I Along: wash in foothills; dug 
I 1I1 sh.allow n.lluviun, above 
; p>anlte. 

_ _____ 1' On baJ.':l.OO near foothills; dug 
111 shallow allUVium above 
Irl"amtl.'. 



T. 16 S., R. 13 E. 
S<:'e. 1 
NEtNWtNE~ __________ ~ 
NE~SW*NE~ ___________ AW-4 

NW~SE~NE~ ___________ AW-3 
SE~SE~-NEL___________ AW-5 
SE~ NW~ NW!: ___ ~_ ~~ _~~_ 
NE!:NE~SE!:-1 _________ AW-2 

NE;\-NE{SE;\--2 _________ 1 AW-6 
SE~NE~SE!: ___ ~ __ ~_____ AW-l 

Sec. 2 
SE~!\'"W~NW{-1 _________ 1 Old No.1 

SE{NW{NW{-2 _________ 1 SX-3 

SW;\-SE~-NW{ ___________ 1 SX-4 

SC'e. 3 
NE{NEi-NE{ ___________ 1 PWA-8 
NW~NW~SEL __________ $X-DW-l 

Sec. 14 
NE~NE{NE{ __________ _ 

Dg 
De 

0.. 
De 
Dg 
0.. 

De 
0.. 

De 

De 

De 

0.. 
0.. 

De 

1935 
1940 

1940 
1940 

1940 

1940 
1940 

1914 

1934 

1934 

1934 

1938 

31 
97 

81 
90 
27 

100 

100 
105 

1'3 

232 

180 

102 

136 

12 

12 
12 

10 

18 

18 

143 

232 

180 

OH 

p 
p 

p 

c,w 

70 " 

T,E 

T,E 

c,w 

6 1. _____ 1 _____ 1 _____ 1 ________ 1 _____ 1 C.W 

2,570D 
2,555D 

2,555 
2,556L 

2,561 
2,561 

2,555D 

2,556L 

2,570L 

2,565D 
2,61OL 

2.613L 

29.2 10/391 2,541 
Dry 1940 

A 
AI Y 

Dry 19~0 

Dry 1840 
AI Y 
A Y 
A 

Inner valley. 
In channel; part of destroyed 

infiltration- gallery system. 

Do. 
Do. 

Inner valley. 25.7 9/391 2,529 
3.1 2/42 2,5531 1,300 A' Y In chunnel; part of destroyed 

infiltration-gallery system; 
sec table 3. 

5.2 

14 R 

27.7 
33.8 
37.2 
42.5 

28.1 
84.3 

26R 
59.8 

2/42 

6/14 

10/42 
1/53 

10/42 
1/53 

6/34 

2,541 

2,528 
2.522 
2.533 
2.527 

2/52 I 2,526 

1/38 
2/52 

2,587 
2,553 

1,200 I A I Y 
1,200M A Y 

Do. 
Do. 

700 

800 

4SO 

A Y I _____ I~ ____ I Inner valley; reported to 

break suction after 3 hours 
pumping; replaced by $X-3; 
not shown on fig. 2. 

Y 1 _____ 1 _____ 1 Inner valley. 

y 1 _____ 1 ____ .1 Do. 

A, Y 
S On bajadn. 

s Y 1 _____ I _____ llnner valley. 

~ 



Tobl .. 2,-llr,,'r.t, ,'I ,!'!,',I,',llI'dh udl'" ,:1//" \<111 \uiJl,'r Indwn j{,.,,'rvulwn, j'lmu (~unly, I\n:onu 

I',I"' ni' 1>,'11: I).:, Jug ""Il; I)", cidll,'J ""'II. 
(,,,,un).: dl.ll\wkl', ::;l~l' "I' llllf~ w~'ll" not "Itowli. 

W:dr·,'-I,·v<·1 hili Iud,·' '1'" '''';''-L'''1. r",,1, ;')><JV" I("'u.,, ,-;",.-l(:av,') datum, b:;J.s«d 011 ClIJrf~(", ,,!utude giY",n in Ihb 
tab)", 

TY)Jl' "I' (lIli>,h: llll, v)J<'1I h"k; I~, )Jc·,'fllrulc'd, mdh"ci unknown; 1'111, "l·d",."I",) by ",1,IL'j kllll .. ·• 1;,'ld: )h'!HJ[·t .. ci '''' cCltlm"tC'd ylddc;; ITWU,;ur'(·r.I yidr.l,., indi<:at<:d by (M), arc rour":i<:cJ, 
TY)Jc' III 11I'1: n, LnlC'kd; C, ,'ylind~'l': S, "ubml"'s(bk: '1', tUrbl",'; I), cii"~'_'I; I':, ,,[,.,'tn<'; (;, ).:"""Iil"'; r">;C, 

nUlLa'"l ga,,;:\, 'H.Jn,·; W, windmill. 
S\ll'i'o.cc' ,,-IUttI<.l<': In f",d <lb"v,· Ill<.''.ln ",·..:I-leaYe) datum, r()ull<.kd t" near~'l'!l [out if It'Y''\l'd ",nc! nt',q'est 

"[c'd ",tllt'rw!:>.'. S"ut'c,' ,)( cial,l; ;;plril-Ic'Y,'l altitud~'" f,'urn SdlWall'n unci Sln.!w (l~):,7) un:"~,1 

I',.Jllll\\'<'J by D: D, illterpol<ltion from Geological SU"VL'Y topup;r:;J.phk mup" or bt'nchmark'" 
W:ltl>r-it'vl'l d<,'pth: Ml·af;I.II'"d I.Inl""", othL'rwi:,;<., indk:lll'd; R, n'port('d; m>lny wutl'r-)ey(') deptnlJ ~r(' 

frDm Sehw:lk·n [lnd Show (1957), 

lis,,: A, abandoned or nut cornpldl'ci; D, dotnc"tic; I, irdl(ati0n; ln, industrbl; :-'T, m:r.ing prosp<;et; 0, 
"bHe~V;J.tJ(m w"ll; N, not u(;cci; PS, public '"upply; S, >;tf)ck. 

number 
Location 

Well I 
or Type 

nnme 

T, ISS., R.ll E 
s;c:-5---
SW~SW~Sw~- _____ ~ __ 
SE{'SE~-SW{ ________ _ 
SW:\'SW {SE -2 _______ _ 

Sec. 11 
SE~-SE*NE* ________ _ 

Sec, 12 
NE*SW*SE*-L ______ IOwner's 

no.1 
NE{SW*SE*~2 

SE*SW*SE~- _________ ! Owne>r's 

Sec. 17 
NW*NE*NE{ _______ _ 

T. 15S., R. 12 F., 
Sec,l 
~"E*NE{SW! _______ _ 
SE*NE{SW{ ________ _ 
NE~-SW ~SW~' ________ _ 

Sec. 2 
SW ~'NE~NE~---- _____ _ 
SE*SE*SE~- ________ _ 

Se>c. 4 
SW~-SW~-NE~ 

Sec.6 
SE~NE~SE~- ________ _ 

Sec. 11 

no. 2 

NW~NW~N\V!- _______ 1 _______ _ 

Sec. 17 
NW;NW; !"W;. _______ _ 

0, 
0, 
0, 

0, 

0, 

0' 

0, 

0, 

D, 
0, 
D, 

0, 
0, 

D, 

D, 

0, 

n, 

Lor:, well cuttings, ;J.nd <;hl'mical an;J.)y:,i:; or water: X, wat':!' nnalyst" on file, t.:.S. Geological Survey, 
Tuc,.;,m, and well cUltinl(f; on fill' at Arizuna Burcau of Minel'!, Univ~'nlity of Arizona, Tuc"r.m, Arizon~; 
Y, drilkr'c; log in tuble 5. 

CONSTRUCTION DATA 

C:;J.>ling record Finish 

I D"to of Tot" I I Dopth 
<.:om- depth Oinm- (fcet) 

pletion 
(leet) eter 

(inches) 
(year) 1 Froml To 

Typo 

Depth 
(feet) 

Typo 
cf 

1 I lift 
From 1 To i 

1953 712 
1953 728 
1943 500 

1953 

1942 

1942 

1944 

1

1954 

588 

550 

;;0 

502 

369 
700 

1- -i932--I--i39--
i-------- 215 

1===:: ===!--zoo --

11917 I 451 

1936 435 

i 1937 450 

20 
20 

20 

8 

12 

20 

8 

6-1/4 

\ , 

o 
o 

712 Pm 
728 Pm 

240 1

1697 
I T,NG 1 

240 662 I T,NG 
-----1------- ____________ ~ ____ _ 

1 585 1 Pm 330 I 585 i T,NG 1 

! , 

----l--- P -------1----- f T,E 

----- ----- OR -------, ----~ -----

----- ----- P ___ ~ ___ I _____ T,G,E 

I 

! 

----- r------I-------
' 
-----l' T,E 

-----1-------1------- ----- ---------- ---~-~- ------- ~--~- -----
~---- -------1------- -----j-----

i ::::: I:::::::! ____________ , ____ _ 

------! -------1----- _____ _ 
, 

------- ----- ------ i -------, ---- ______ _ 
I 

------ ~ -------1----- ~ ____ _ 

Sl.Irlo.ce 
altitude 

2,370 
2,355 
2,362 

2,388 

2,416 

2,4150 

2,420 

2,389 

2,584 
2,5750 
2,5700 

2,550 
2,568 

2,455 

2.407 

2,507 

2,459 

HYDROLOGIC DATA SUPPLEMENTARY DATA 

I I Water level J 

I I 

chom-I 
Depth D<lte Wo.ter- We1l lenl 
below meas~ level 1 (YlCl~ Use Log cut- nnaly- Remarks 
lo.nd ,ured/ oltitude gpm ings "ds of 

surface> mo, 1 water 
(!e>"t) I yr.) 

308.6 1/54 
304.1 9/54 
306.3 9/54 

345.5 i 9/54 
I 

2,061 
2,061 
2,056 

3,000 
3,000 , 

2,042 I 2,0001 I 

362R 1 '/42 2,054 r------ 1n I:;; i;;;;;;~;: : 
I 304,8 9/54 2,084 ~ ______ I D,I 

108.6 6/53 2,475 ------ w ___ 

60.3 3/40 2,515 ------ ----
137.6 9/54 2,432 ----_. ----
89.3 1/54 2,461 ------ -~--

103.1 9/54 2,465 

400R 2/17 2,055 20 In 

, 

Y l----l-----1'OO <>b10 4, ____ t _____ Reported ~last 50 feet JJl 

I whitish [matt'rinlj containing I bontcnrto,-

Y i---- r-----~Se>e> table 4, 

, , 
----r~--- ~-----

Y l---1----
I 

Y ---- r----- i 

, I 

Thirty feet south of weIll; 
not shown on fig, 2. 

I i 
~ ___ :... _____ -lDeepent'd to 700 feet in 1954. 

. ---- r-~--.--- ~----

---- ~-------- ----
Y l-~-- ~-____ l\\'att'r-bearing gravel re-

, porte>d at 410 to 450 feet; 
I w"U po.rtly filled in 1948, 

358R 3/40 2,049 C------I----I---- f---- f------I 
1/54 360.7 2,046 

184,3 1/54 

2,323 [------I---TT---177.5 9/54 2,329 

402.4 1/54 2,057 ------ ---- ---- ----l------i 



T. 15 S., R. 13 Ii:. 
Sl'C, 1 

sw~SV't~;-';E~ --------1----------
r.;\\"iS1,',{NW~-------- ___ .' ____ _ 

Sec. 2 

D,
Dc 

l\E~::-<W~NW~-2 ___ '. 55-102:..11 Dt' 

NW~NE{.SW~--------I 55-23!J~ Dc 
NE~NW~SW~-------- 55-3 1 Dr 
NE~SW~·Sw:l: ________ ." ____ " ___ ~,0r 

Sec. 3 

1949 
Hl51 

1931 

250 
:>00 

182 

3<0 
110 
105 

SW{-SE~NEt ________ IOwncr'l:l Dr 1 _______ -1 142 

no. 2. 

Sec. 4 
NEtSEtSE~ _________ I _________ _ 

Dc 

Sec. 10 
SW:}swtsw t ________ 1 ______ --- -Iog,or 
SWtSE-!:SWt _+______ __________ Dr 
:NW;\:NW{SEt________ __________ Dr 
swtswtSEi-2 __ "___ __________ Dr 

Sec. 11 

2<0 

61 
161 
141 
366 

NE~·NW_!:SWt ______ •• , __ •• ___ .". Dr 1 ________ 1 281 

Sec. 14 
SE-!:SwtSW;} ________ 1 _________ _ 

Sec, 15 
SEtSEiNEi ____________ • _____ _ 

SWiI\'Etswt • _____________ • __ _ 
Nw-}~wisE4:--__ -__________ • __ 
!',:WtSW-!:SE{- _. _______________ _ 

;:1;~};;; ======== ========== I 
Sec. 20 
NWtSE~SW{--l ______ 1 _________ _ 

S~'c. 21 
l\'"E~l\'"E~·SW~ ______ _ 

SW~-SE~-SW*-l ______ 1 __________ 1 

T. 155 .• R. 14 E. 
Sec. 2 
NwiNEiSE~ ________ Ineep teOltY 

Sec. 3 
:\W~:\W~=--E~ ______ j Wcll 3 Y 
SW{:\W*=--E{ _______ Well 2 ~ 
:-;W{SW{:\Et ________________ _ 
SW~NE~·NW~ _______ Nell 1 

:-;W~NW{NW~- _______ 1 ________ _ 

Sec. 7 

;~i~~!~~f=; ====j =========. 
S"" fC)c)tnot"" ::J.t en f)f tllhk. 

Dr 1 ______ _ 

Dc 

Dc 
Dc 
Dc 
Dc 
Dc 

Dc 

Dc 

Dc 

1961 
1952 
1862 

1954 

465 

240 

252 
263 
350 
200 
133 

168 

130 

110 

Dc 1957?1 2,460 

Dc I 1957 
Dr , 1957 
Dr : 1956 
Dr : 1956 

Dr I 1956 

D, I ...... . 0, ______ _ 

8" 
730 
820 

1,150 

868 

440 
44< 

12 

" 
20 

16 
16 

16 

16 

14 

" 

2;,0 

P 120 

142 P 34 

300 

138 

'1".1'; 
'1".1'; 

T,E 

T,E 

-____ , __ ~ ___ L_:~ __ I_~::_ J ~:~ 

16 1 _______ L _____ 1 ______ 1 _______ 1 ____ ~J T,E 

20 

12 
16 
16 
16 
18 

12 

16 

16 

20 

<0 
10 

o 

P 

"I P 
170 Pm 
350 Pm 
200 P 

848 P 

o 1 820 P 
P 

8SH P 

P 
P 

70 
50 
70 
37 

280 

280 
240 

240 

90 
84 

240 

242 
170 
345 
200 

8:j5 

805 
760 

858 

440 
440 

T,E 

T,E 

T,NG 

T,E 

T,E 

2,4:)01) 
2,47,> 

2,4:>1 

2,430 

2,439 

2,4550 

2,4700 
2,462 
2,463 
2,4650 

2,460 

2,4900 

(;71( 

70.·j 

L 1 H 

60.7 
;,0.3 
n-, I{ 
,,2 Tl: 
:lO.7 
58.3 
72.8 

57.7 

31R 

60.2 
42R 
56.4 

58.0 

2,476 43 R 
39.6 

2,4800 
2,4700 50R 
2,4800 76R 
2,4850 52.3 

2,537 

2,509 

2,529 

2,620n 

2,600D 

77.2 

51.5 

67.2 

190R 

184R 
147R 

187 R 

84R 
84ft 

:J!~!) 

/ r,4 

':,/;'\ 
/;'4 
/~~ 

11/,,4 
. ;',1 
2/40 
2/55 
6/61 

1/52 

/54 
12/48 

2/57 

/53 

6/46 
2/52 

11/52 
2/62 
1/52 

9/54 

2/52 

2/52 

4/57 

12/56 
12/56 

11/56 

3/56 
9/58 

2,42:) 
2,40:, 

2, 'j ,0 

2,399 
2,372 
2,357 

4501 I>S I y 
800 P5 

1,100 

800 
600 

PS 

PS 
PS 
o 

y 1------1.----

Se(' table 4. 
Do. 

1)0, 

Do. 
Do. 

Wutor-level records since 
1931. 

2,3811 1,000 y L _____ I.. ____ ISee tll.ble 4. 

2,403 
2,423 
2,409 

400 
400 

N 

A 

y x 

y 1------1·---
Y 

y Do. 

2,402 3001 PS 1 y 1.. _____ I. ____ lsec -roble 4. Log is for 198-

2,433 
2,436 

2,420 
2,404 
2,433 

650 
750 

650 

500 
500 

Y ... _____ > ____ _ 

y ,------1-----

Y 1------1-----
Y 
y 

2,46ol ___ ~ __ 1 D,S 

2,457 , _____ _ 

2,462, _____ _ 

2,473, _____ _ 

2,413, _____ _ 

220 
150 

D ' ____ 1 ______ > ____ _ 

x 

x 

Y 1 X 

PS , ____ , _____ _ 

PS 

foot well ndja.cnent to this 
site. 

Deepened from 164 to 240 
feet in 1947; se(' ta.ble 4. 

See ta.bIe 4. 
Do. 

A hundred feet west of aban
doned, 100-foot well shown 
on topogr:..pbk =p. Re
ported nil in ll.Uuvium. 

Reported in "rockH ut depth 
of 130 f('('t. 

Reported in "rock" nt depth 
of 116 foct. 

Only pnrti:>.1 set of cuttings 
(0-1,000 feot) on file; siz<;> 
ana.lysis on filC', o-l,OOOfeet. 

5iz(' analysis on file. 
Do, 

Pll.rtia.J. set of ('uttings (0-1,115 
feet) on file-; siz~' annlysis 
on file-, 0-1,115 f('e-t. 

S('(' t:..ble 4. 
Not shown sC'p[\rat<:'l~' "n fig. 2, 

»<.'<.' t:l.bl(' 4. 

~ 



Tobie 2.-Record., of sclarrd uldl., adJacenllo San XOVlrr Indwn I\cscrvalum, I'mlo County. i\rwma-Con!inu<>d 
------,----,------ ----- 1 -

Location 

Woll 
number 

00 

=mo 

T"," 

T. 15 S •. R. 14 E--C'ont. 
Sec. 18 
SW*NE~-SWt _________ 1 TMA-1~1 Do 
sw~·NW_kSwi--------- TMA-2~ Dr 

NE*NE{SEi _________ 1 TMA-3~1 Dr 

NE~SEtSE{·----------1 TMA-4~ Do 

Sec. 19 
NE{.'VE-!;Nw{ _________ 1 TMA-5~1 Dr 

SW:}SW~SW~ ---------1 SC-7]) I Dr 
NW{NW~SE:l: _________ trMA-10~ Dr 

Date 
of 

com
pletion 
(year) 

1941 
1941 

1941 

1941 

1943 

1954 
1957 

Total 
depth 
(feet) 

250 
320 

362 

250 

310 

350 
402 

Sec, 29 ~y 
SE-!:SE{NW{ _________ Fughes-41 Dr 1 ________ 1 450 

Sec. 30 
SE{SE{NE:!: __________ IHughes-21 Dr 

Sec. 31 I' 
NWtNWtNW~ -------- SC-10])1 Do SE{;Nw{sw± __________ SC- 6]) Dr 

T. 165 •• R. 10 E. 
Sec. yy 

NWtSWtSW{ 

T. 16 S. R. 11 E. 
Sec. 8 

swtSW{SW{- ________ _ 

T. 16 S •• R. 12 E. 
Sec. 25 
SW~SWtNEt _________ 1 ASARCO 

X-204 

Sec. 33 SEtNWtSE:} _________ 1 ________ _ 

T. 165., R. 13 E. 
Sec. 34 
NW~·NEtNE~-l _______ 1 ASARCO 

Lab well 

Do 

Do 

Do 

Do 

Do 

1955 

1954 

1940 

1946 

1958 

1960 

1956 

50< 

550 
350 

830 

754 

1,401 

301 

720 

CONSTRUCTION DATA 

Ca:.oIing n'cord 

Diam" 
eter 

(inches) 

16 

14 

14 

16 
12 

12 

14 

16 
16 

Depth 
(.feet) 

From 

o 
o 

o 

o 

o 
o 

o 

o 

To 

350 
360 

450 

501 

550 
350 

754 

40 

Type 

P 

P 

P 

Pm 

P 

P 

Pm 

P 

Finish 

Depth 
(feet) 

From I To 

80 304 

90 345 

Typ(' 
of 
lift 

T,E 
T,E 

T,G 

90 306 , _____ _ 

114 

150 
350 

75 

110 

690 

338 

190 
410 

480 

335 

754 

T,E 

T,E 

N 

T,E 

e,G 

e,w 

N 

20 1 ______ ... ______ 1 _____ _ 
N 

8 540 Pm 220 500 T,E 

Surfac" 
altitude 

2,561 
2,551 

2,570 

2,577 

2,573 

2,565 
2,584 

2,6150 

2,602 

2,5800 
2,5850 

3,253 

2,906 

3,195 

3,5600 

2,8350 

HY DROLOGIC DATA 

Water level 

Depth Date W,,-ter
level 
ltitud" 

below meas-
lund ured 

surface (mo./ 
(feet) yr.) 

79.6 
64R 
73.3 

74R 
78.5 

78R 
82.6 

78.0 
83.1:1 
96.3 
54.3 
SOR 

98R 

82.9 

/53 12,481 
/41 2,487 
/52 2,478 

/44 12,496 
/53 2,491 

/" 
/53 

/48 
/53 
/63 

5/55 
/57 

2,499 
2,494 

2,495 
2,490 
2,477 
2,511 

2/51 12,517 

/55 I 2,519 

Yield 
(;:pm) 

750 
1.200 

200 
lZ5 

300 
110 

630 

1,200 
500 

400 

SUPPLEME~TARY DATA 

Well 
Chern-' 
!cal 

Usc ILogl ~ut-lanalY_ 
hngs sis of 

water 

Remarks 

Y 1_~ ___ I~ _____ lsee table 4. 

N Y 1 _____ '- _____ IUse discontinued bccallse well 

PS Y 
1 Y 

y , __ w __ , 

was contaminated, reportedly 
by oil from nearby tank; sec 
table 4. 

__ ~ __ IWell reported to be in "tight 
clay~ and in "tighter forma.
tion~ than wells T~1A-l and 
2; sec table 4. 

_____ ,sec table 4, 

Do. 

00. 
00. 

Gamma-ray log on file; sec 
table 4. 

A I Y 1 _____ L _____ IRcpOMed all in clay; gamma-

ray log available; did not 
yield enough water to make 
0. well. 

73.4 
62.4 

3/61 1,,507 > ______ 1 PS 1 Y 1-----1------
5/55 2,523 1 2,000 PS Y __________ -ISee table 4. 

756R 
764.8 

681.5 
676.2 
681.3 
683.8 

231.0 

:::::ilH 
2~3.9 

232.3 

/ 401 1 2,497 
1/62 2,488 

5/52 
1/53 
1/59 
1/61 

9/60 

1l/5G 
12/Sfl 
1/60 

2,224 
2,230 
2,225 
2,222 

3,329 

2,615 
2,611 
2,603 

10 1 D,S , ____ , ____ _ x 1 Chic! aquifer report('d 
between 756 and 833 feet. 

s 

M 

<1 N 

<460 " 

y 1 ___ _ 

Y 1 ____ J ______ IGamma-ray log on rile "-t 

y 

U.S.G.S., Tucson. 

Yielded 30 gpm 8-hour period 
from "decomposed granite;" 
yield inadequate to m::lk(' 0. 

well. 

x 1 ______ IWatc·r tcmpCr:1tLlre, 90°F.; 
SCt' table 4. 



To 16 S., R. 1:; E. 
Se'e. 34--c'unt. 
N\V~:\E!~E~ ·2.--------1 ASARCO 

!\ilil:lsion-5 

SC'e, 35 
r-:E~NE~NE~ __________ _ 

SW~SW~NE:l- -------1----------1 
NE:l-NEkNW ~ __________ _ 

ASARCO 

,', 

D' 

D' 

D' 

!\"\V~-NW:l-NW~ 
Mlssion-7 

_____ 1 ASARCO 1 Dr 

Mission-6 

Sec. 36 
NW:l-NE~-NE:l- __________ 1 Pima-3 

NEtSW~NEt __________ .1 Pima-l 

mtsE:\-NE{ ___________ 1 Pimn-2 

T. 16 S., R. 14 E. 
Sec. 7 

SE:\-:-m:\-NW{ ________ ~ __ I 

Sec. 17 
SWi'SW~-NW~ 
SE~-NE~SE{- _________ _ 

Sec. 20 
NE:l-SE:l-NE~ ___________ 1 

SW:\-NW~NW~- _____ ~ ___ _ 

NE:l-SE~-Nw:l-

Sec, 31 
NEkNW{SW:\-

SE:l:SE:l:SE{-

Sec. 32 

---_. 

SC-5Y 

SC-3 Y 
SC-2 Y 

SCot Y 

SC-8 Y 
SC-4 Y 

Owner's 
no,37 

SE{SE:\-SW:l: ___________ 1----------1 

T.17S .. R. 12E. 
Sec. 1 

NE:l:NE{Nwt 

Sec. 12 

---_. 

SE~SW~NW~' ______ ~ ___ _ 

T.17S .. R.13E. 
Sec. 8 
----t3W~NE{ _________ _ 

Dc 

Dc 

Dc 

Dc 

Dc 
Dc 

Dc 

Dc 

Dc 

Dc 

Dc 

Dc 

Dc 

Dc 

Dc 

SW~SW~SE~ -------f--------- i Dc 

S,,,· [<lnt',Ole,; nl em] 01 lblc. 

19~)9 

1957 

19G2 

1960 

1960 

1955 

1955 
1962 

1955 

1954 

1954 
1954 

1954 

1954 

1954 

1914 

1954 

1954 

GUO 

181 

300 

504 

500 

300 

300 
900 

300 

550 

360 
350 

540 

380 

350 

462 

253 

20 

8 

12 

20 

20 

21 

21 

21 

16 

16 
16 

16 

16 

16 

16 

20 

______ , ______ • Pm 

Pm 230 ! 485 

Pm 

P 

-- -- --1-----+------,-----

o 

o 

550 

360 
350 

540 

380 

350 

272 

253 

Pm 

Pm 
Pm 

Pm 

Pm 

Pm 

P 

85 

120 
160 

155 

90 

ISO 

55 

438 

348 
335 

525 

365 

335 

253 

T,E 

C,E 

T,E 

T,E 

T,E 

T,E 

T,E 

T,E 

T,E 

T,E 

T,E 

T,E 

T,E 

T,E 

T,D 

T,D 

2,8300 

2.7200 

2,765D 

2,7750 

2,7900 

2,663 

2,6650 

2,667 

2,596 

2,642 
2,6750 

2,701 

2,6300 

2,683 

2,6700 

2,673 

2,672 

570 113 to ~ 1 ______ I ______ J. _____ L ______ .I _____ I _______ 1 3.317 

1,300 N 3,4500 

280 w 3,l80D 

____ ~_ , _____ ,C,G,W 3,lnoo 

221,0 

128 R 
139.1 
139 
146.3 
155.0 
178.7 

202.3 

65.R 
72.7 
68R 
75.3 
80R 
64R 
76.9 

44R 

78.0 
108.1 

128,4 
126,9 
67R 
65.3 

112.3 
113.7 

65R 

40.8 
72.3 

50.4 
74.9 
81.8 

230R 

135.2 

230R 
170R 

1/60 

3/57 
5/60 
3/52 
/55 

1/60 
4/60 

3/60 

3/55 
7/56 
1/55 
7/56 
2/62 
2/55 
7/56 

2,609 I 1,800 

2,592 
2,581 
2,626 
2,619 
2,610 
2,596 

2.588 

840 

3,000 

2,300 

'" 
_____ • X 

Diy 

In 1. ____ 1 X 

WD.ter temperature, 88Q F: 
well is about 350 feet r:orth 
east of well 1; see table 4. 

Water tempcrature b 89 Q F; 
SC'C table 4, 

SCC' table 4. 

In 1 _____ 1 _____ 1 _____ 1 Water tcmperaturc is eOoF: 

see tablC' 4. 

2,598 1,400 lin I-----I-----I-----Is'o'(' tD.ble 4. 
2,590 1,200 
2,597 1,200 In _____ _____ _____ DO. 

2,590 1,300 
2,585 1,350 
2,603 1,700 lIn 1 _____ 1 _____ 1 _____ 1 Do. 

2,590 1,250 

8/54 I 2,552 I I,OOOMI PS I y 00. 

10/54 
11/54 

2, 564
1

2,OOOMIPS 
2,567 250M N 

y 
y 

00. 
Do. 

/54 
5/55 
9/54 
5/55 

/54 
5/55 

2,573 
2,574 
2.563 
2,565 
2.571 
2.569 

l,200Mlps y Do. 

/53 

/31 
/51 

2,605 

2,632 
2,601 

1,500 

700 

/4812,6221 2,000 
/53 2,597 
/56 2,590 

8/54 I 3,087 

y DO. 

y DO. 

Do. 

y 

Do, 

,AI----J __ ~ __ I-----I Partiallog; alluvium, 0-185; 
residual eonglomcro.te, 185-
200; metD.morphosed ;l.rkose, 
200-570; in Pima. pit; not 
shown on fig. 2, 

9/54 I 3,315 151M I ____ ..J ____ .1 _____ 1 Started in Creto."cOUlJ(?) rocks 
at surfae{'; hit :;{'ep o.t 135 fect; 
hit watcr at 900 that rose to 
120 feet. SCC' table 4. 

11/41 

/" 
2,950 i-------1 A L ____ .... ____ .... ____ _ 

_::O~O 1 ____ '1"-1----- _____ , ____ _ We'll se'o.h'd; reported to be :;l. 

d<:>pendo.blc but w{'ak well. 

" . 



" ~ 

__________ r ___ ,-_________ Tgbto: 2.-H((Qrd~ of srkn<'d u'dls IId'~(\'nllo SlIn ,\III'ltr 'ndlllll Reservallon, !'UIll! ("ollnl),. /1rl~Qnll_CGl'lI;nu .. d 

LoclI,tion number Type w,n I 

T.175 .. R.13E. 
Sec. S--Cont. 
Near center-I. _____ _ 

Ncn.r center-2. _____ _ 

Sec. 10 
-NW~SEt _______ _ 

Sec. 11 swiSWiSEt ______ • __ 

Sec. 17 
SE~SE:l_NW:l_ _____ _ 

Sec. 18 
NEiNEtSEi ___ • ____ • 

Sec. 20 SWiNEiNEi ________ _ 

0' -, 

SWiSEiNEi __________ 1 ________ _ 

NW~NEisEi---------- ________ _ 

Sec. 21 
SEiNEiNE~ __________ 1 ________ _ 
NE~SWisw~--- _______________ _ 

D, 

0, 

0, 

0, 

0, 

0, 

0, 

0, 
0, 

0, 
Or 

swiswiswi __________ I _________ 1 Ol" 

Sec. 22 
SWiNEtNWi _________ 1 _________ 1 Or 

SwjswlNW! _________ 1 _________ 1 
0, 

swtNWtSEi __________ I _________ 1 Or 

Sec. 23 SEiswiNW 1 __________ --------- 0, 

Sec. 24 SWtSWiNEi _________ ---------- 0, 

Sec. 25 
SEtSEtNEt ---------~ --------- 0, 

Sec:. 26 
NEtsWtSWi __________ --------- D, 

I D,to or Toto.! 
com- depth 

plCtiOD (feet) 
(year) 

19321 263 

19321 143 

I 19S7? 11,150 

I 1957 I '" 
19321 353 

220 

920 

1937 J 456 

:;;;;:: 
610 

60 
465 

19321 5,. 

I-------~ 320 I 

11931 410 I 

1--------1 370 

1957 325 

1948 25. 

1962 500 

1957 320 

CONSTRUCTION DATA HYDROLOGIC DATA Sl;PPLEMENTARY DATA 

Casing ~cord. Finish 

Dopth 

Type l 
Depth 

Diam~ (foot) (feet) 
etcr 

(inches) 
From To 1 From I To 

Typo I I of Surfne!) 
lift altitude 

• N 2,950D 

Water level 

Depth 
below 
Innd 

surface 
(feet) 

305.6 
312.1 

O,to Iw",,-
meo.s- level 
ured altitude 
(mo.! 
yr.) 

Yield 
(gpm) 

Well 
lJae ILog I cut-

tings 

2/58 2,644 1 _______ 1 M I y 1-----
2/60 

2,638 ___________ 

Chern,.'" 
u,muy
sis of 
water 

Re:nrarka 

Dry hole; parUllllog: over
burden, 0-210; I:'ed c:lllY, 21()-
263; not shown on fig. 2. 

DI"Y hole; ptl.rtillllog: over
burden. 1>-140; I:'ed ClllY, 14()-
143; not shown on fig. 2. 

12 ___ :J~:: ------- ------ t-----
------ ----- T,' 2,8400 167.6 W/57 2,692 350 1 PS ~ ___ I _____ I _____ ~Reported all in alluvium; SN' 

c 

_______ 1 ____ .. ______ 1 ______ .. _____ I C,W 

N 

6-5/8 ------- ---r----- ------ t----- N ---- ------- ------ ----- N 

-.-- ------- ------ --.-- N 
6 or 8 ---- ------- ------ ----- C,E 

C 

• I _______ I ____ J _______ I _____ wl ______ 1 ~ _____ I 

H/.I------_I ____ J _______ I _____ J ____ --1 ____ --1 
L ______ L ___ L _____ I _____ J _____ -I _____ J 

------- -.-- ------~ ------ ------ ------

20 ------- ---- ------- ------ -----~ ------

16 0 305 Pm 35 495 
14 

to.ble 4. 

200R 4/32 ____ MM. 

t 
----- Seep at 200 feet~ no watel:' below 

213R /47 200 reet; pl"oduces about 70 
211.3 5/60 3,014 <I IIPd. 

l6aR 3/47 Reported bottomed on rock.. 
158.0 3/60 3,125 <l goes dry after pumping 4 

3,221 

3,283 

hoUl's. 

3,200D 305R? I ______ l 2,895?1 _______ 1 M I y 1 _____ 1 _____ ~Small seep oncountered at 420 

3.2000I--------I------j -------1-______ 1 M Y 3,2000 ._______ ______ _______ _______ M 
Y 

:::::°1--,;;:;- --;i';l ::::::: M <, o 1 ____ 1 _____ 

423.9 2/53 2,723 
426.5 3/57 _______ -Nr-y-I::::: 3,175DI 460R 2/47 _. _____ 

2,993[ 267.1 1/47 o I y \~ __ ~_ 
305.3 2/54 2,688 

------~ ---320.9 2/59 ------- ---
3,047 3l0R 11/31 ------- ° f: Y -----352.4 2/53 2,695 

------~ -~------ -----
370.5 2/58 2,677'" 

~______ ___ _~_ ~_w __ 

2,932 227.4 1/47 __ • __ ._ D Y _____ 

239.3 2/53 2,693 -----.- -------- -----
253.6 3/57 2,679 -----.- -------- ---.-

2.898 222.3 3/ 57 1 
2,676 1 _______ 1 D !- ___ I~ ____ I _____ 

2,739 66.9 
1/

52
1 ~::~; l_l~:~~~:, __ ~_1 74.3 /56 

2,750D 35R 

feet: bo.:Ued dry when eleo.nad; 
drIDor attributes water to 
sul'faee runoff. 

Reported dry. 
Do. 

Hit "rock" at bottom. 
Total depth 452.5 feet, mellsurcd 
Janua.ry 1950; l'eported l'eli
able weak well. 

Hit wilter in "granite" Ilt 500 
feet; wiltor rooe about 50 fact; 
well wont dry about 1952. 

Reported to have hit -roc\{'- at 
240 feet; deeped to 355 feet in 
1957; in el'evice from 331>-335 
IUld at 355 feet. 

300 500 -.----- ------------- ----- - --.----- __ ~!~:~ _::~::_I ==:=:::1::::1 Y 1-----
------- ---- ------- ------- ------ ------ :":.GlH 19G.1 2/58 I 2,68[', I ______ ~I D 1---_1 _____ 1 __ ._. 



1'.17 S., H. 1:; 1:.:. C"nt. 
St'c. :!7 
:-JW~5Wll\W~ ~~_~ ____ I_~~~~~_~~~ I Dr 

S('c. 28 
-l\,"\V~·}lW~ __ ~_~ __ ~_I~~_~~~_~_~-I Dr 

T. 17 S., R. 14 E. 
·~';ec. 5 
SE~SE~SW-l: __ ~_~ ___ ~ I~ __ ~ ___ ~_~~I Dr 

Sec. 6 
SEiSW{-SE;} ~_~ ___ ~ __ ~I~~ __ ~ _____ j Dr 

S"'t:. 7 

=;~t;~t:; -~~~~~~~-~ I:::::::::: 
Sec. 18 

Dr 
Dr 

SWiSEtNE~ __ ~_~~_~~I ___ ~ ______ J Or 

:WiNE:}SW i ____ ~ ____ I_~ _____ ~ __ _log,D 

1%0 

I 1942 

1951 

1914 

1958 

I 4ti~ 

I 467 

360 

307 

905 
733 

,220 

124 

20 

16 

20 16 

360 p 100 300 r,E 

307 T,E 

~-----i -----I---~---

3,0% 

3.150D 

2,707 

2,690 

2.705 
2,705 

:325.3 
3,12.8 
348.2 

420 R 

103.6 

44.31 
67.7 
72.9 

25.3 
36,S 
63,7 

160~ 11'~~~ l--~~~I ~~~~--J ~:~~Ol __ ::~ __ ~ -:~~~~~-~ ~~~~~~ ___ ~_ ~ __ ~ ____ ~_~_ ~_____ _~~_ N 2, 7100 5~.5 

68.3 
84.5 

Y City of Tucson well; SC, So.nt:l Cruz River well Ucld; 55, South side well field. 
y Tucson Gns, Electric Light, and Power Co. wells. 
2.J Tucson MunicipnJ. Airport well. 

5/50 
2/ ,,3 
3/ ~7 

2. 7J 0 
2.702 
2,687 

1---- y 

6/42 --~~~~ ,~-~-~~ .. -~-, y 

/53 

/31 
/53 
/55 

/31 
/47 
/55 

2,603 

2,646 
2,622 
2.617 

2.680 
2,668 
2,641 

--:~:~-r~0-6 
10/39 2,654 

5/52 2,642 
3/62 2,625 

700 I I 

__ ~ ___ , I 

--~--- ,----, y 

2,200 I I y 

______ 1 0 

____ [W(:l1 struck ":J.ter at 425-430 :J.nd 
445--452 feet; well dry in Jo.n
uary 19,'i0. 

Not shown >1cparately on fig. 2. 

____ ,Sec table 4. 

____ ,Watcr-lcvcl rccords since 1939. 

~ 



Table 3._Dischargc characteristics ofwdls Mlhe San Xavier Indian Reservation, Pima County, Arizona 

[Depth to water; R, reported.. Type of Test: Q. qUlllltity of water discharge. Test supervision: U/A, University of Arizona; USCS, U.S, Geological Survey; USIS, U.S, Indinn Service.) 

Location 

T. 15 S •• R. 13E. 
Sec. i2 

Well 
number 

0" 
=mo 

CONSTRUCTION DATA 1 STATIC WATER-LEVEL DATA 

Date depth cter of 
Tot'" I Dirun-

drillOd! of well casing 
(feet) (inchel;l) 

Depth to water 
below lnnd 

surface 
(feet) 

Dato 
measured 
(mo./yr.) 

SW~SWi~-I_-I Farm well, _____ _ 45 35.4 9/54 

Sec. 23 
NEtNWiSWi __ 

sW!NW;swi ___ I 

Sec. 25 

SX-I0 

SX-11 

SWiSE;Swi ___ -' SX-12 

Sec. 26 
NW;NWiNEi ___ 1 SX-Hosp 

Teat 1 
SWiNWiNEi-3 _ SX-Hosp.2 
NWisw~NWi___ $X-I 

(PWA-l) 

SW~SW;NW-L __ .1 SX-IA 

~swiSWi ___ .I SX-6 

Sec. 27 
SWiNEiNE:\-.. __ .1 SX-8 

NWiNWiNE~ ___ ! SX-5 
(PWA-5) 

SWiNWi~ ___ IEncinas 
dug well 

NEiNW;SQ ___ IOld SX-3 

Sec. 34 
SEiNWiNEi ___ I SX-9 

1956 410 

1959 280 

19591 365 

1954 

1955 
1934 

1956 

1953 

"54 

1934 

115 

243 
92 

400 

260 

380 

265 

40 

230 

19541 340 

10 

20 

20 

10 

10 
18 

16 

20 

20 

18 

108 

16-12 

20 

75.6 

45R 

45R 

3~0 

23.6 
7_5 

14R 
14.3 

28.2 

29R 

30R 

21 R 

35R 
36.4 

35 
35 

20 R 

35.2 

9/56 

7/59 

6/59 

12/54 

12/54 
4/34 

6/52 
1/53 

6/56 

11/53 

8/54 

/35 

6/52 
4/53 

9/54 
9/54 

/33R 

8/54 

Dato 
tested 

(mo./yr.) 

9/54 

9/56 

9/56 
1/60 

1/60 

12/54 

12/54 
4/34 

6/52 
4/53 
5/53 
6/56 

11/53 

8/54 

9/54 

/35 
8/38 

6/52 
4/53 
5/53 
9/54 
9/54 

5/33 

8/54 

Draw
down 
(feet) 

3 

5 
12 
22 
28 

175 

Specific 
capacity 

Di,- I (gallons 
charge per minute 
(gpm) per foot of 

100 
150 
300 
SOO 
500 
"0 

drawdown) 

33 
30 
OS 
23 
18 
3-1/2 

192 11,000 
235 1,100 

5 
4 

83 

72 
42 
22 
13 
36 
12 
12 

3 
5 

25 
35 
57 

135 

120 
100 

76 
61 
43 

1 

51 
51 
40 
38 
25 
12 , 
10 
48 

" 
130 
71 
32 

35 

40 
1,000 

700 
500 
600 
600 
600 
500 
700 

1,000 
1.200 
1.500 

600 

1,900 
1,700 
1,300 
l,OQ() 

700 

1,000 
1.100 
1,000 

850 
700 

1,000 
1,000 
1,000 
1.200 

850 

750 
850 
400 

<1 

<.l 
23 
32 
39 
16 
50 
50 

167 
140 
40 
34 
26 

4 

16 
17 
17 
16 
16 

20 
21 
25 
24 
28 
83 

110 
100 

26 

10 

6 
9 

12 

PUMPING-TEST DATA 

Coefficient 
of transmis
sibility (gnl
lons per day 

per foot) 

200,000 

40,000 

soO 

400,000 

100,000 
250.000 

D.lration 
uf test 

(drawdown 
only) 

(hours) 

48 

4 

25 

Typo 
of test 

IConstnnt Q 

IStep draw
down. 

Constant Q ___ do ____ _ 

___ do ~ __ _ 

1/4 !Balling __ _ 

4 IBailing __ _ 
48 step draw

down. 

24 ICOnBtnnt Q 24 ~_~do ___ _ 

6-3/4 Step draw-
down. 

48 IProduction 

30 

48 

24 
24 
48 
48 

30 

Step draw
down. 

Constnnt Q 

Step draw
down. 

Constnnt Q ___ do ___ _ 
___ do • __ ~ 
___ do ___ _ 

Unknown 

St ... p draw
down. 

Test 
super
ivision 

Remnrks 

USGSICoefficient of transmissibility from Fnrm 
well when used as observation well during 
pumping of SX- 5. 

USGS 

USGS 
USGSIBroke sllction intermittently with bowlS 

USIS 

set at 220 feet; cascading water precluded 
mellBurement of water levels during test. 

USGSIBuiled dry in 15 minutes at 35 gpm; 
steady yield at 10 gpm. 

USGS Average of 3 tests totnling about 4 hours. 
USIS 

U / A ISpot measurements. 
USGS Test made before dry icing. 
USGS Test made niter dry icing. 
US!S Well reported to have nearly fully 

recovered in 10 minutes. 

USIS 

USIS IWater level reported to be 52 feet 5 
minutes after completion of test. 

USGSICocC!icient of tl"nnsmissibility from 
well SX-8 when used as observation 
well during pumping of SX- 5. 

USIS 
USIS 

U / A Spot measurements. 
USGS Test mnde before dry icing. 
USGS Test made after dry icing. 
USGS 
USGS Coefficient of transmisaibility from 

dug well when used as observation 
well during pumping of SX-5. 

USIS? 

tlSIS IWnt ... r level report('d to b ... 41 fe('t 5 
minutes :lft .... r compktion of tcut. 

:;: 



" o 



,Tohl" 4.-Il,UnQrllf ,haraclCrl~tl(S or _,duted ~'dl., aJI'" c~l Ie Iht \Q~ X~vur Indian Re.'Ullallon, 1'lma ('oW!(Y, I\mond 

" o 

[Depth to water: R. reported. COl'fficicnt of tl'"llnsmissibility: E, estimated. Type of test: Q. quantity of water diBcharg.:-d. Tt!Bt superviSion by drill~·rB. except as indicated; 
USGS, U. S, Geological Survey. Rcrnnrks: All weill> are in Snnt(l Cruz Vn.llt·y, except as Bpecifiedl 

Location 

T.15S .. R.ll E. 
Sec, 5 
swtswiswi ___ _ 
SEisE~SWi ___ _ 

Sec. 11 
SEiSEiNEi ___ _ 

T.1SS .. R.13E. 
Sec. 1 
swisWiNEt ___ _ 
NWisw:!:NW:!: __ _ 

Woll 
nwnber 

00 

llllmc 

Sec. 2 
NEiNWiNWi-2 _I 55-lOY 
NEtNEtSWt____ SS-23Y 

NEtNWiSWi 

Sec. 3 
SW:}SEiNEi ___ _ 

Sec, 10 
NWiNWisEi __ _ 

Sec. 11 
NEil'lWiswi __ _ 

Sec. 15 
SEiSEtNEi ___ -1-_______ _ 

SWiswiSE:} ___ _ 
SW:!:SEtSE:!: ___ _ 

T.1SS .• R.14E. 
Sec. 7 
SEiSEiNEi-·l __ 
SEiSEiNEi-2 ._ 

Sec. 18 
SWtNE:lSWi~ __ ~1 TMA-1'Y 
swtNWiswt ____ TMA-2Y 
NEiNEiSEi ~ __ ~ TMA-3Y 
NEtSEiSEt ___ ~ TMA~4Y 

Scc. 19 
NWtNWtNEt ___ I TMA-10~ 
NEiNEiNWi ~~_ TMA-5Y 
swiswtswt _~_ SC-7 Y 

Sec. 29 
SEtSEtNWt _~ __ I Hugbcs-4 

Scc.31 
SEtNWtswt ___ -I sc-sY 

T.1SS •. R.l3E, 
Sec. 34 
NWtNEtNEt-l _I ASARCO 

Lab, weI 
NW~-NE;}NEt-2 _ ASARCO 

Mission
S 

CONSTRUCTION DATA\STATIC WATER-LEVEL DAT/\ 

Total 1 Dum
Datc I depth eter of 

drillcd of wcll casing 
(feet) (inches) 

1953 
1953 

1949 

1931 

1941 
1941 
1941 
1941 

1957 

1943 
1954 

1954 

1956 

1959 

712 
728 

588 

250 
300 

182 
310 

118 

142 

141 

281 

240 

200 
133 

440 
444 

2SO 
320 
362 
250 

402 

310 
350 

4SO 

350 

720 

SOO 

20 
20 

12 
16 

20 

16 

16 

14 

16 

8 

16 
18 

10 
10 

16 
14 
14 

12 

16 

12 

16 

8 

20 

Dcpth to water 
below land 

surface 
(fcet) 

308,6 
304.1 

345.2 

67R 
79R 

6lR 
75R 

52R 

58.5 

52.0 
SO.2 

58.0 

Date 
measured 
(mo./yr.) 

1/54 
9/54 

9/54 

8/49 

5/51 
11/54 

5/51 

1/52 

3/52 
/54 

/53 

Date 
tested 

(mo,/yr.) 

/54 
/58? 

5/51 
I-_-----~--I 

2/60 

6/46 
7/51 

5/51 

39,61 7/52 6/46 
5/47 

37R 5/47 5/77 

84R 
84R 

79,6 
64R 
74R 
78R 
82.6 

SOR 

78.0 
57R 

98R 

53R 

232.3 

221.0 

3/56 
9/58 

/53 
/41 
/44 
/44 
/53 

/57 

/48 
9/54. 

2/61 

10/54 

1/60 

1/60 

/62 
/44 
/44 
/44 
/62 

/57 

/48? 
9/54 

2/61 

10/54 

12/56 

1/60 

Draw
down 
(feet) 

Sp~'cJfic 

Dis-I capacity 
charge (gallons 
(gpm) per minute 

per foot of 
drawdown) 

40 13,000 
40 3,000 

"1 2,700 
73 2,000 

25 
8 

4SO 
SOO 

36 I 1,100 

16 I SOO 
18 11,100 
32 600 

20 I 1,000 

" 34 
40 

40 

70 

" 
53 
40 

600 
430 
400 

300 

650 
750 

SOO 
SO, 

110 I 220 
86 150 

25 750 
38 1,200 
56 200 

129 300 
18 110 

54 I 500 

70 I 630 
4.0 11,200 

102 400 

40 I 2,200 

10 460 

51 1,800 

75 
75 

32 
28 

18 
100 

30 
SO 
62 
19 

SO 

17 
13 
10 

7 

11 

12 

2 
2 

30 
32 

4 
3 
5 

9 

9 
30 

4 

55 

4S 

35 

PUMPING-TEST [)ATA 

CO<;'fficient I 
of tran>lmi", _ Duration 
sibllity (gal-! of test 
Ian!" per day i<drawdown 
per foot of ' period) 
drawdown) I (hours) 

"" """"" """"" I "" """""""" 

130,000 240 

============ i -------10"---------_-_-1 ____ ~ ____ _ 
"""""""""""" I """""""""" 

Typo 
of tel:lt 

Test 
super
vision 

Remarks 

• _____ ,1n Avra Valley. 

Do. 

------IIn Avra Valley; coefficient of storage 
Constant Q IUniv,of calculated to be about 0.1. 

Ari
.~. 

;::_:;:--~-:: :::;;:_;;-: ;--;;:~;-l :::-:_ 

11 

9 

102 

12 

lSO,OODE 

I """---"""""" I 24 

Step draw~ 
down, 

___ do ____ .... __ ~ __ ~ 

Step draw
down. 

Const:lnt Q I USGS 

Almost total reC'ov<;'ry in 15 min.ltes. 



s,," I 1 sw~·sw~Nl'~L ____ " ______ 

'''"I 
soo 

" 1 
,",C'." 1 '/,," I·········J NE~NE~NW! __ ASARCO 1960 ,,04 2~ 171;1.7 '1/1,() _________ 

Mi",,,ion-
7 

NW:}NW~-NW:} -- IASARCO I 1960 I 500 1 

" 1 

"0'> 'j I :;/ GO f········j - -.' 
Mil:HllOfl-

6 

S~·c. 36 
NW:}NE:}NE~' Pimn.-3 1955 300 " 65 R 3/55 3/55 

72.7 7/56 7/56 
NE~SW~·NE:} __ " Pimo.-l 1955 300 " 68 R 1/55 1/55 

75.3 7/56 7/56 
1962 900 80R a/sa 2/62 

NE~SE~NE~ ---lPima-z 1955 300 " 54R 2/55 2/55 
76.g 7/56 7/56 

T.l6 S. R,14 E. 
SC'c. 7 

SC-5Y SE-l:NE-l:NW:l: ___ 1954 550 16 42.7 2/55 8/54 

Sec. 17 
SC-3Y swksw1NW~' 1954 360 16 78.0 10/54 9154 

SE{NE~SEk --- I SC-2Y 19541 250 I 161 112.11 11/54 I 10/54 I 

Sec, 20 
SC-IY NE{·SE-l:NE~· ___ 1954 540 16 '126.9 5/55 8/54 

SWkNW-l:NW~' __ SC-8Y 1954 380 16 65.3 5/55 9/54 

NEtSE-l:NW-l: ___ I SC-4Y 19541 350 I 161 113.7 1 5/55 10/54 

Sec. 31 
1 ...... 1 ...... 1 ........ 1 65 R/ /53 I ...... J NEtNW~·SW:l: _. Owner's 

no. 37 

Sec, 32 
SE~·SE_l:NWt ___ ········-1-····-1 253 I "I 50.41 /48 1 ......... 1 

T.17S. R.l2E, 
Sec. 12 

SE_l:SW{NW-l: --- 1 __ -------1 195411.300 I 'I 135,21 9/54 1 .......... 1 
T.17S.,R.13E. 
SC'c.11 

SW;J:SW-l:SEt ___ 1 _________ 1 1957
1 

4451 121 167.61 10/57 1 ......... 1 
T.17S. R.14E, 
Sec. 18 

SWkSE{'NE-l: ___ 1-----____ 1 19551 1,220 I 20-16 I 104 RI 2/58 I ••.•••••• j 
l/City of Tucson well; SC, Santa Cruz River well field; S5. South sid~' well field. 
yTucson Municipal Airport well. 

--I -
421 1140 
H!J :;,(JOO ;: I:::::::::::: 1······"··I::::::::::r:::: 

6[) 12,300 I 38 1 ............ 1 24 I········· 

" 1,400 20 ------------ 24 

" 1,200 " --"--------- ----------- -----_. 
250 1,200 ------------ 24 ----------------_. 

27 I,JUO 48 ------------ ---------- -----------
33 1,350 40 ------------ ---------- ----------- ------f,,'(:Bt in 1962 after \\-~·ll W(lS deep-

ened to 900 fect. 
109 1,700 lS ---"-------- 24 -----------------. 

30 1.250 43 ------------ ---------- -----------------

50 1,000 " ------------ 21 ----------------- Tested after 9 hours of develop-
ment, 

25 2,JOO 80 ------------ ---------- ------ Specific ca.pa.city basC'd on data 
collected during 14 hours of 
developmC'nt. 

80 240 3 ------------ ---------- ------ Specific capacity based on data 
collccted during 14 hours of 
devC'lopment, 

20 1,200 60 ------------ 14 ---------- Tested after 9 hours of devclop-
ment. 

15 1,500 100 ------------ 11 ---------- Specific capacity based on data 
collected during 11 hours of 
development. 

33 2,000 60 ------------ ---------- ------ Specific capacity ba.sed on da.ta. 
collected during 30 hours of 
development. 

20 /1,200 I 60 \ ____________ I- _________ , __________ ... ______ 

20 12,000 I 100 1 ............ 1 .......... 1 .......... 1" ..... 

22 lSI <1 I ........... -1-········ -1 Boiling 

42 350 , 1-··········-1-········-1-········-1"····· 

80 12,200 1 
27 1 ____________ 1 __________ , __________ ... ______ 

~ 



32 
T .. M@ 5.-Selected drillers' lOBS of wells and test holes on the San Xavier Indian Rest1i1ation 

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 simi
lar zones, 

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

Comments within brackets C( p are by L. A. Heindl. 

Well location. altitude, and rock description Tb.i4kneul Depth 
(feet) (teet) Well location, altitude, and rock description 

Thickness I Depth 
(feet) {teet} 

T. 15 S., R. 13 E. 
Sec. 22 
Sw~W·~'mt-2 
2,507 feet 

Soil _________________________________________ _ 

(Flood-plain deposits, 0-38) 
Sandy, mixed with clay ________________________ _ 
Light colored clay ____________________________ _ 
White caliche-like materiaL ___________________ _ 
Yellow clay __________________________________ _ 

(Base of older alluvium) 
Rock, rualpai5(?) ______________________________ _ 

{Rock identified as porphyritic andesite1 

TOTAL DEPTH ____________________________ _ 

SWlsw~Et-2 
2,511 feet 

38 

10 
62 
10 
75 

30 

ec.25 
~E~t 

,550 reet D? 
ell SX-12 

S8 op soil _____________________________________ _ 

(Flood-plain deposits, 0-501 48 and ________________________________ -- ______ _ 
110 lay ______________________________ - - - - - _____ _ 
120 emented conglomerate _______________________ _ 
195 nd and gravel ______________________________ _ 

[Gravel deposits, 91-97] 225 ndy clay ___________________________________ _ 
lay _________________________________________ _ 

I----+----j;~emented sand _______________________________ _ 
225 lay _________________________________________ _ 

ard clay, gravel and boulders (conglomerate) ___ _ 

[Base of older alluvium is presumed at below 
depth of 365 feet.] 

50 50 

2 52 
32 84 

7 91 
6 97 

13 110 
112 222 

2 224 
11 235 

130 365 

I Condensed log of well E shown on map and 
section of Henderlider and Odom. 1912. 
(See p. 5» 

TOTAL DEPTH _____________ h _______________ 1 365 

Dark soil. sand and clay _______________________ _ 
Sand ________________________________________ _ 
Clay and sandy clay ___________________________ _ 

[Flood-plain deposits, 0-39) 

20 
10 

9 

9 

20~C' 26 
30 :lNW~! 
39 ,530 feet D 

ell SX-Hosp. Test 1 
48 Sand and gravel ______________________________ _ 

(Gravel deposits, 39--48) [Base of older tft clay, white _______________________________ _ 
alluvium1 nd and water _______________________________ _ 

Sandy red clay ________________________________ 134 182 ed clay_ .. ___________________________________ _ 

f-------1f-----jRed clay, a little sand at 65 feeL _______________ _ 
TOTAL DEPTH______________________________ 182 hite clay, trace sand at 85 feet _______________ _ 

Sec. 23 
SW-!NE~! 
2,500 feet D 

>0 10 

White clay, with trace of sand __________________ _ 
Caliche, cemented __ -:. _________________________ _ 
TaluB{?) _____________________________________ _ 

(Base of older alluvium presumed to be slightly 
below depth of 115 feet.) Cement pit ___________________________________ _ 

[Dug through flood-plain deposits?] TOTAL DEPTlI -----------------------------
Sand, gravel, and boulders______________________ 28 38 SWtNW;NEt-l 

(Gravel deposits, 10-38) 2,530 feet D 
Cemented gravel and boulders....__________________ 16 54 Well SX-Hosp. 1 

(Base of older alluviwn1 
Bedrock _ _ _ _ _ __ _____ __ __ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ ___ _ _ _ 4 58 Black soll_ - - ---------- -- -- - - -- - - - ---------- - --

TOTAL DEPTH ____________________________ _ 

sw-lNWlsw! 
2,510 feet D 
Well SX-11 

Top 50il _____________________________________ _ 

(Flood-plain deposits.. 0-12] Sand and gravel ______________________________ _ 

Sandy gravel and boulders _____________________ _ 

(Gravel deposits, 12-60) Broken clay __________________________________ _ 
Sand and gravel ______________________________ _ 

[Gravel deposits, 112-116) Sandy clay ___________________________________ _ 
Yellow clay and graveL _______________________ _ 
Yellow clay and conglomerate __________________ _ 
Red clay-sticky ______________________________ _ 

TOTAL DEPTlI ____________________________ _ 

1-----+--....JIBlack sandy soil ______________________________ _ 

12 

3 
45 

52 
4 

40 
64 
32 
22 

58 Brown sandy soll ____________________________ _ 

(Flood-plain deposits, 0-33] 
Fine sand, some coarse water gravel ___________ _ 

[Gravel deposits, 33-42) 
Fine clay or fine silt __________________________ _ 

12 TOTAL DEPTH ____________________________ _ 

15 SWiNWtNE-l-2 
60 2,525 feet D 

Well SX-Hosp. 2 

112 Blsck surface soil ___________________________ ~ 

116 [Flood-plain deposits, 0-20J 
Rock, sand, and gravel; little water _____________ _ 

156 [Gravel deposits 20-25) 
220 Red clay, solt __________________________________ '" 
252 Very solt, possible water ______________________ _ 
280 A little sand _________________________________ _ 

280 [Gravel deposits, 50-60) 

25 

29 
10 
20 
10 
10 
10 

14 
6 

13 

• 
58 

20 

5 

20 
5 

10 

25 
26 
55 
65 
85 
95 

105 
115 

~115 

14 
20 
33 

42 

100 

100 

20 

25 

45 
50 
60 



Tobie 5,-Selecled drillers' logs ofLNlls alld lest holes onlhe San Xavier Indian Reservatioll -Collllllued 

Well location, altitude, and rock description 

1'.1;IS., R. 13K 
Sl'<.'. :H.i Continued 
Hl'd <.'la,\' _____________________________________ _ 
Tt'a<.'l' of sand ________________________________ _ 
t'alkhe, vcry suft ____________________________ _ 
Hl'd clay _______________________________ • _____ _ 
L HUe sand _____________ . _____________________ _ 
Sand, a little pea gravel _______________________ _ 

[Gravel deposits, 80--901 
White clay. soft _______________________________ _ 

Red cluy, soft, with some sand _________________ _ 
('aliche, clay soft _____________________________ _ 
Clay with trace of sand ________________________ _ 
Sand ________________________________________ _ 

Sand and gravel ______________________________ _ 

[Gravel deposits, 160-175J 
Sand and a Httll' c1ay __________________________ _ 

Sand and gravel, 2-foot bed of clay at 196 feet ____ _ 
[Gravel deposits, la0-200) 

Clay, a little gt'avel, 3-foot bed of sand at 208 feet_ 
GravC'l, very hard drilling _____________________ _ 
Fine to medium sand, very clean _______________ _ 

[Gravel deposits, 238-243] 

TOTAL DEPTH ____________________________ _ 

nTW~S\V!NWt 
2,502 feet 
Well SX-l (PWA-I) 

Sand~'loam, top soil __________________________ _ 
Silt and fine sand _____________________________ _ 

[Flood-plain deposits, 0-13J 
Clean sand, gravels, and large boulders _________ _ 

(Gravel deposits, 13-29J 
Yellow clay with fine sand and gravel ___________ _ 
Buff clay with coarse sand and gravel ___________ _ 
Streak of buff clay with boulders and gravel, harder ____ ~ _______________________________ _ 

Formation darker, color reddish, no graveL _____ _ 
Light-buff clay with gravel and sand ____________ _ 
Watel'-bearing gravel _________________________ _ 

[Gravel deposits, 215-217] 
Light-buff clay with coarse sand and gravel _____ _ 
Light-buff clay with fine sand, getting harder, a change corning _____________________________ _ 

Gravel and rock packed in yellow clay __________ _ 

Gravel and rocks packed in yellow clay, possibly 
some water since 236 feet ___________________ _ 

Gravel and rocks packed in yellow clay __________ _ 
Hard-packed boulders and decomposed porphyry __ 
Hard rocks, decomposed porphyry, and gravel (less 

rounded); yellow clay from rotten porphyry; 
evidently much water _______________________ _ 

Thickness 
(feet) 

, , 
5 , 
5 

10 
15 
20 
25 

5 
10 

5 
20 

38 
4 

9 
4 

16 

91 
9 

19 
65 

2 

13 

6 
4 

25 
17 

8 

5 

Depth 
(feet) 

65 
70 
75 
80 
85 
90 

100 
115 
135 
160 
165 
175 

180 
200 

238 
242 
243 

243 

Well location, altitudc, and rock description 

SEtSWtSW~ 
2,535 feet D 
Well SX-6 

Black clay ____________________________________ _ 

(Flood-plain deposits, o--23J 
Sand _________________________________________ _ 

[Gravel deposits, 23-72J 
Yellow clay and gravel ________________________ _ 

TOTAL DEPTH ____________________________ _ 

SEt SEt SEt 
2,540 feet D 
Well old SX-4 

S011 __________________________________________ _ 

Blue clay, struck water ________________________ _ 

{Flood-plain deposits, 0-23] 
Gravel, boulders, water raised to 16 feet ________ _ 
Dirty gravel and boulders ______________________ _ 

[Gravel deposits, 23-48} 
Clay and sand ________________________________ _ 
Yellow clay ___________________________________ _ 

Gravel and boulders, water raised to 11 feet _____ _ 
[Gravel deposits, 95-1051 

Red Clay _____________________________________ _ 
Caliche ______________________________________ _ 
Dark sand and clay ____________________________ _ 
Red clay ______________________________________ I 

9 Caliche ______________ • _______________________ _ 

13 Red clay and sand _____________________________ _ 
Red clay and gravel ___________________________ _ 

29 Dark clay and gravel __________________________ _ 
Red clay and gravel ___________________________ _ 

120 Cemented gravel ______________________________ _ 
129 Clay, gravel, and boulders _____________________ _ 

Caliche ______________________________________ _ 

131 l\1alpais boulders ___________ • _________________ _ 
150 Red clay _____________________________________ _ 

215 l\lalpais boulders, water dropped to 23 feet, well I 
217 plugged up to 339 feet _______________________ _ 

230 [Bottom 47 feet interpreted as talus; base of 
other alluvium presumed at slightly below 

236 depth of 362 feetl 
240 

TOTAL DEPTH _____________________________ _ 

265 
282 U Sec. 27 
290 n SWtNEtNEt 

2,520 feet D 
Well SX-8 

295 
Rocks and gravel conglomerate filled with clay ~ Black clay ___________________________________ _ 

and caliche; probably moderately water bearing; Fine sand ___________________________________ _ 
slush shows 25 percent sand __________________ 13 308 [Flood-plain deposits, Q-42J 

Sand and gravel up to three-fourths of an inch ___ _ 
[Gravel deposits, 42-481 

308 Yellow clay and gravel _______________________ _ TOTAL DEPTH ____________________________ _ 

SW~SWtNW! 
2,528 feet 
Well SX-IA 

Soil _________________________________________ _ 
Fine sand ____________________________________ _ 

[Flood-plain deposits, 0-251 
Sand and gravel, water at 35 feet _______________ _ 

[Gravel deposits, 25-70/ 
Sand, red clay ________________________________ _ 

Clay, little sticky _____________________________ _ 
Clay and gravel, coarse _______________________ _ 
Clay, very little gravel ________________________ _ 
Red clay and gravel, hard _____________________ _ 
Red clay, very little gravel, some sticky ________ _ 

10 
15 

45 

Sand, yellow clay _____________________________ _ 
Sand, gravel, and yellow clay __________________ _ 
Yellow clay _________________________________ _ 

TOTAL DEPTH 
10 
25 1 NWtNW!NE! 

2,520 feet D 
70 Well SX-5 

95 Top soil ____________________________________ _ 

110 [Flood-plain deposits, 0-28} 
130 Good gravel _________________________________ _ 

165 {Gravel deposits, 28-52] 
240 Sandy clay ________________ ~ __________________ _ 

338 Red clay and conglomerate ____________________ _ 

p'hicknessl Depth 
(feet) (feet) 

23 2~1 

" 72 

188 260 

260 

20 20 
3 23 

17 40 
8 48 

7 55 
40 95 
10 105 

17 122 
16 138 

6 144 
26 170 

5 175 
20 195 
60 255 
10 265 
15 280 

285 
20 305 
10 315 
23 338 

4 342 

20 362 

362 

7 7 
35 42 

6 48 

19 67 
100 167 
209 376 

4 380 

380 

28 28 

24 52 

50 102 
163 265 

Ct:mented boulders, very hard _________________ _ 

[Buried talus deposit (?), 338-4001 

25 
15 
20 
35 
75 
98 
62 400 f---+ 

TOTAL DEPTH ___________________________ _ 26; TOTAL DEPTH _____________________ • ______ _ 400 

33 



34 

Tgbl. 5.-Selected drillers' loss 01 wells and tut holes on the San XIlVJU Indlll1l Rtstnlll!lon-Conllnu,d 

Well location, altitude. and rock description IThicknessl Depth 
(feet) (teet) 

T. ISS .. R. 13 E. 
Sec. 27--Continued 
SEiSEiNWt 
2,525 feet D 
Well PWA-5 

Black top soil. _________________ . _______________ j 

Black sticky clay ____ -- --- ___ -- -.- --- _______ - __ --I 
Gray-colored sandy clay; water seep at 22-foot level. _______________________________________ _ 

Buff sandy clay __________________________ • ____ _ 

3 3 
7 10 

24 34 
2 36 

Welliocatlon, altitude, and rock description 

NEfSEtNEf 
2,550 leet D 
Well pWA-6 

Top soil ______________________________ -- -- ----

Black sticky clay {large boulder or obstruction 13 
feet to 15 feed _____________________________ _ 

Gray sandy clay, 50 percent sand (water at 32 feet) 
Oray sandy clay _______________________ - - - - - ---

[Flood-plsin deposita, 0-481 
Water-bearing sand with f-inch gravels ________ _ 

hlckness 1 Depth 
(feet) (feet) 

2 

13 
25 

8 

4 

2 

15 
40 
48 

52 

(Flood-plain deposits, 0-36) 
Clean volcanic sand and gravel, good water material _________ . _________________________ _ 5 41 

[Oravel deposits, .f8-52} 

Yellow sand clay, 30 percent .coarse sand --------i~----~---
100 

• 
(Gravel deposits, 36-41) 

Buff clay with quartz sand. _____________________ _ 10 
Coarse quartz sand, water-bearing ______________ _ 3 

[Gravel deposits, 51-54J Burl clay with aand ____________________________ _ .. 
Bulf clay with sand, water ______________________ _ 

" 

51 
54 

100 
151 

TOTAL DEPTH ____________________________ _ 

Sec. 35 
SWiNWiswi 
2,550 feet 
Well SX-2 (PWA-2) 

n!
,;,unBce tKlll~6aJlUy Uk ...... CUI)" " ..... ---------------

NE::~E~EPTH------------------------------ I! iye·J.fu;'-~dY clay, stru~k wat~r at 26 feet. ______ _ 

2,530 feet D Sand, boulders, and gravel ---------------------
Well old SX-3 [Gravel deposits, 26-54J 

streak of light-brown clay with imbedded boulders 

il 

and gravel ____________________________ ------
Sand, gravel, and boulders ____________________ _ 

[Gravel deposits, 5~8J 
Yellow sandy clay, not water-bearlng ___________ _ 
Yellow sandy clay ____________________________ _ 

Coarse gravel and a few rocks, water-bearing ___ _ 
fGravel deposits, 9O-95J 

Yellow semlpacked sand and gravel in formation 

So11 __________________________________________ _ 

(Flood-plain deposits, 0-21) 
Clay and gravel, struck water at 28 feet _________ _ 
Small gravel, little clay ________________________ _ 
Clay _________________________________________ _ 

Clay and fine gravel ___________________________ _ 

Coarse sharp sand, water raised 2 feet __________ _ 

21 21 

7 28 
22 50 
40 ,0 I, 105 

9 114 

20 20 

6 26 
28 54 

55 
11 68 

20 68 

• 90 
5 95 

with streaks of clay, some water-uu--u-----l n I Dirty gravel and sand __________________________ _ 

(Gravel deposits, 105-118J 
Clay and gravel _______________________________ _ 

4 118 

12 130 TorAL DEPTH ____________________________ _ 

.. 140 

•• 0 
Clay, sand, and gravel _________________________ _ 
Dirty gravel __________________________________ _ 

40 
5 

(Gravel deposits, 170-175) 
55 

170 
175 

230 

10 

SEiswiswi 
2,580 feet D 
Well SX-7 

Sandy clay ___________________________________ _ 

Sec. 34 [Flood-plain deposits, 0-18] NWtNEtNE-t Sand ________________________________________ _ 

12 
6 

43 

12 
18 

61 

Ha;:;:::: ::;;~~~~:::::::::::::::::::::::::n 2 ~----- - . -------

2,540 feet D [Gravel deposits, 18--{l1] 
Well PWA-4 Yellow clay and graveL________________________ 57 118 
Top soil ______________________________________ _ 

3 
12 

8 

3 
15 
23 

Brown sandy clay and gravel ___________________ 92 210 

Black sticky clay _________________________ ---- __ Red sandy clay and graveL_____________________ 50 260 

Brown sandy clay, seep of water about 22 feet ____ _ TOTAL DEPTH_____________________________ 260 
(Flood-plain deposits, 0-23) 

Yellow sandy clay. coarse grains _______________ _ 

Red sandy shale {water gone}, at 1 p.m. seep 
reappeared at 50 feet, enough to mb: the 
material; the red formatiOll is medium hard; at 
3 p.m, a red materIal with quartz sand (possibly 
a baked shale); water seeping in ______________ _ 

At 4:30 p.m, a dark-brown rockl probably quartz 
fallen from above (from nearby hills in olden times?) ____________________________________ _ 

Hole abandoned as not promising 

12 35 

18 53 

2 55 

T. 18 S •• R. 11 E. 
Sec. 13 
SWiSEiNWi 
3,175 feet D 
Well SX-DT-3 

Granite wash ________________________________ _ 

Loose sand and gravel, water bailed at 5 gpm ___ _ 

~[m!: ~~rd:!t~~um1?1r------------------

410 410 
20 4 .. 
70 SOO 

20 520 roken granite, lost some water ___ -__________ _ 

1-___ I-__ tCaliChe c~glomerate, balled at 1-!·gpm---------1J. ___ -+_~ 
ToTAL DEPTH______________________________ 55 'I'()TAL DEPTH ____________________________ _ 

(Possible ancient talus below depth of 53 feet.] 
on 540 

.. ..:0 

1 1- T.18S.,R.12E. 
SE"4NWiNE" Sec. 3 
2,550 feet D' NE!sElswl 
Well SX-9 2,910 feet D 

Black clay_____________________________________ 2 2 Well SX-DT-2 
Yellow sandy clay --- __________ '_________________ 20 22 Valley fill, granitic gravel ____________________ _ 

(Flood-plain deposits, 0-22) 21 4-3 Granite wash ________________________________ _ 
Sand __________________________________________ (Base of older alluvium] 

(Gravel deposits$ 22-43) Red rock, medium hard _______________________ _ 
Yellow sandy clay and gravel up to three-fourths Hard rock, red, small (1 gpm) now of water at of an inch ____________________________________ 49 92 305 feet ___________________________________ _ 
Red sandy clay and gravel up to 1 inch ____________ 168 280 Hard red rock ______________ • ________________ _ 
Hard conglomerate______________________________ 80 MO Bard red rock getting harder __________________ _ 

(Compare willi 101' of NW1NE1NE!e:ec, 34 
. drilled about 1/6-mfie to HE.) 

j TOTAL DEPTH _____________________________ _ 
340 

{Porphyritic and •• ite of the Helmet Fanglom
erate of Miocene(?) ale below 175 feet. J 

TOTAL DEPTH ____________________________ _ 

90 
65 

35 

95 
20 
60 

90 
175 

210 

305 
325 
4 .. 

405~ 



Table S.-Selecled drillers' II1BS I1f u'ells and lesl /lilIes onlhe San Xavier Indian 11estrvllficn -Continued 

Well location, altitude, and rock description 

T. 16 S., R. 12 E.--Continued 
Se('. 24 
NE~SE-tNEt 
3,025 feet D 
Well SX-DT-IA 

Alluyium,white, sand, and gl'avel _______________ _ 
Alluvium, silty, soft ___________________________ _ 

Yellow-brown alluvium with fragments of arkose, 
feldspar, and quartz _________________________ _ 

Gl'ay aIluyium, fine sand to fine grayeL _________ _ 
[Base of older alluvium 1 

Crushed arkose{?) ____________________________ _ 
Crushed arkose _______________________________ _ 

Arkose, with some quartzite, also some pyrite, 

Thickness 1 Depth 
(feet) (feet) 

160 
10 

10 
30 

10 
10 

160 
170 

180 
210 

220 
230 

Well location, altitude, and rock description 

T.16S., R.13E. 
Sec. 1 
NEtSWtNEi 
2,555 feet D 
Well AW-4 

Sand and gravel ______________________________ _ 

(Recent channel deposits and gravel deposits 
of older alluvium, 0-28] 

Clay ________________________________________ _ 

Sand and gravel ___________________ • _________ _ 

(Gravel deposits, 56-60] Hard clay ___________________________________ _ 

TOTAL DEPTH 

magn,ttt, -- ---- -- -- --- --- - - -- - --- - - - - --- ----I II NEtNEtSEt-l 

(Altered Cretaceous(?) arkose below 210 feet] 2,558 feet 

TOTAL DEPTH ______________________________ 300 Well AW-2 

"0 300 

Sec. 26 
N\V~N\V!N\V~ 
3,300 feet D 
,\"e11 old SX-7 
Red clay boulders 
Granite ______________________________________ • 
Conglomerate ______________ • _________________ _ 
Brown igneous rock _____________________ • _____ _ 

Conglomerate showing some white quartz 
boulders ___________________________________ _ 

[Base of older alluvium] 
Red igneous rock _____________________________ _ 
Green copper-stained rock ____________________ _ 
Blue igneous rock ____________________________ _ 

Green igneous rock showing some limestone _____ _ 
::ted igneous rock _____________ • _________ • _____ _ 

'3lack igneous rock mixed with volcanic ash _____ _ 
Green copper-stained rock ____________________ _ 
Red igneous rock ____ •• _______________________ _ 

Green copper-stained rock, white quartz, with 
little water ________________________________ _ 

Blue rock formation ________ • _________________ _ 

I3roken rock crevasse, 2 gpm water production __ _ 
Broken igneous creyasse ______________________ _ 
Green igneous rock __________________________ ._ 
Lime quartz formation ____________ • ___________ _ 

Dry and abandoned 

TOTAL DEPTH ____________________________ _ 

swtl\"'\ViSEt 
3,310 feet D 
Well SX-DT-1 

Granite fill or wash ___________________________ _ 
Granite wash and red clay _____________________ _ 

(Base of older alluvium] 
Rotten blue granite, shear or crush _____________ _ 
Red clay with granite wash ____________________ _ 

4 
61 
15 
70 

35 

40 
20 
15 
60 
30 
50 
30 

100 

40 
30 
50 
50 
20 
30 

100 
55 

65 
30 

4 
65 
SO 

150 

185 

225 
245 
260 
320 
350 
400 
430 
530 

570 
600 
650 
700 
720 
750 

750 

Sand and gravel ____ • ________________________ _ 

(Recent channel deposits and gravel deposits 
of older alluvium, 0-30] Clay _______________________________________ _ 

Gravel, water-bearing _______________________ _ 

[Gravel deposits, 65-£71 
Clay _______________________________________ _ 

TOTAL DEPTH ___________________________ _ 

NEiNEtSEi-2 
2,561 feet 
Well AW-6 

Sand and gravel ________________________ • ____ _ 

[Rccent channel deposits and gravel deposits 
of older alluvium, 0-301 Clay _______________________________________ _ 

Sand and gravel, water-bearing _______________ _ 

(Gravel deposits, 65-851 Clay _______________________________________ _ 

TOTAL DEPTH ___________________________ _ 

SEtNEtSEt 
2,561 feet 
Well AW-1 

Sand and grayel _____________________________ _ 

Gravel and boulders _________________________ _ 

[Recent channel deposits and gravel deposits 
of older allUVium, 0-30] 

Clay _______________________________________ _ 

Grayel, water-bearing _______________________ _ 

~~~ II He~~a~~~/~~~~i~~~~-3~-9~!---------------------
220 U TOTAL DEPTH ___________________________ _ 

250 I II S,c. 2 
TOTAL DEPTH _uu ________ u ____ u________ 250 SEtN'V~NWt 

swtSwtSEt 
3,330 feet D 

Alluvium ____________________________________ _ 

[Base of older alluvium] 
Decomposed bedrock, brown metamorphosed 

material, arkose or limestone _______________ _ 
Gray-green siliceous material, brown and wet ___ _ 
Cored: gray, fractured, vuggy, calcite-Yeined, 

hematite-rich andesite ____ • _________________ _ 

Brown volcanic, with calcite stringers, fluorite __ _ 
Same gray-green volcanic rock, much fresher 

and less weathered _________________________ _ 

(Volcanic lava flows below 157 feet] 

TOTAL DEPTH ____________________________ _ 

148 

9 
4 

7 
14 

2B 

2,556 feet 
Well SX-3 

Windblown sand _____________________________ _ 
148 II Light sandy top soiL _________________________ _ 

Black clay (lake mud) ________________________ _ 
Dark sandy clay, water at 23 feeL _____________ _ 

157 [Flood-plain deposits, 0-23] 
161 Coarse sand and graye1 to one-half inch diame-

ter, water ________________________________ _ 

168 [Gravel deposits, 23~24J 
182 Yellow sandy clay and gravel to I-inch diame-ter _______________________________________ _ 

210 Stream rocks, cobblestones, and boulders filled 
with gravel, occasional narrow streak of clay 
but whole can be classed as water bearing ____ _ 1-----1----1,11 Stream rocks and grayel ----------------------

210 Streak of whItIsh clay ________________________ _ 

Thickness 1 Depth 
(feet) (feet) 

2B 

,. 
4 

37 

30 

35 
22 

13 

30 

35 
20 

15 

18 
12 

43 
25 

7 

2 
4 

10 
7 

4 

19 
2 
2 

2B 

56 
60 

97 

97 

30 

65 
87 

100 

100 

30 

65 
85 

100 

100 

10 
30 

73 
9B 

105 

10:;; 

2 
6 

16 
23 

24 

2B 

47 
49 
51 

35 



36 

TobIe 5.-Stlecled drillers' logs ofwdls and tt'SI holes on the SlIlI Xavier Indilln Rtstrvlllfon-Conilnued 

Welliocatioll, altitude, and rock description 

T, 1{, S" R. 13 E. 
Sec, 2--Continued 

swtSEtNwt 
2,570 feet 
Well SX-4 

Buff clay with quartz sand and gravel; water came 
in hole at 31 feet ____ • _____________________ • __ 

(Flood-plain deposits, 0-31J 
Sand, gravel, and rocks, water-bearIng _________ _ 
Sand, gravel, and rocks, water-bearing; sand is 

dark brown ______ ._. _____________ . __________ _ 

Sand, gravel, and rocks, water-bearing, somewhat dirty ________ • ______________________________ • 

Strata of medium river sand ___ • ________________ _ 

[Gravel deposits, 31-561 
Gray sandy clay, water cut off __________________ _ 
Coarse sand, gravel, and rocks, water-bearing ____ _ 
Gravel, cobblestones, and boulders, water-bearing _ 

[Gravel deposits, 58--71J 

Thickness I Depth 
(feet) (feet) 

10 

10 

21 
16 

15 
3 

3 
I' 

1 

, 
10 

, 
3 

7 

6 

20 
2 
8 

4 

12 

31 

9 

3 

11 
2 

2 
4 
9 

61 

71 

92 
108 

123 
126 

129 
141 
142 

143 

146 

165 

157 
160 

167 

175 

176 
185 
186 
20 
20 
216 

220 

23~ 

12 

31 

40 

43 

54 
56 

58 
62 
71 

Well location, altitude, and rock description 

Buff sandy clay, water shut off _ •• ______________ _ 
Buff sandy clay ________ .. ______ •• ____ .. _____ • __ _ 

Coarse packed sand and fine gravel, some clay, 
water at 96 feet _____ • ______________________ _ 

Sandy clay, buff colored ___ ....... __ • ___________ _ 
Hard sandstone, water under it ________ • _______ _ 
Light-buff sandy clay, medium hard ____ • ___ •• " __ 
Same, but lighter, more clay in mixture __ MM ___ M_ 

Cemented material, gravel and sand ________ .. __ _ 

TOTAL DEPTH ___ .... _ .. __ ... _ .... _ ... ____ .. ______ ~ 

Sec, 3 
NEINElNEI 
2,665 feot D 
Well PWA~B 

Thickness 
(feet) 

6 
20 

39 
5 
3 
7 

20 
10 

Red sandy top 8011 ••••••••••••••• "" ••• ~ •• "" •• "I 4 
(Flood·plain deposits, ()-4J 

Cemented formation, caliohe and sand; water at 
34 feet ............... """ •• "."."." •• " •• " •••••• "1 30 

Boulders and sand, water·bearing " ........ "...... 4 
Boulders and sand, wator·bearing ."" ___ " ••• "".,, ., 

[Gravel deposits, 34-45] 
Sand, boulders, and clay atrllO.ks, moderately 

water·bearing, partly cemented" •• " •••••• " •••• 1 13 
Light·brown clay •• "..................................... 18 
Light·brown clay, sand, and rooks to 2 inches 

in diameter, possibly amall water· bearing 

Depth 
(feet) 

76 
96 

135 
140 
143 
150 
170 
180 

190 

4 

34 
38 
45 

.. 
74 

90 
102 Ll;~~~~~o~~ ~i;; ·;1t;; ;~;,;; g~~~~i ·;~d ~-;~i::::: ~I __ :_:_~I--__ 

TOTAL DEPTH 

TOTAL DEPTH ... _ .. ___ ........... ___ .. _ ••• _____ •• 

102 

5 
15 
17 

34 
34 
38 

40 
43 

49 
62 
56 
67 
63 
66 
73 
80 

100 

106 
12' 
131 

136 

136 



TobIe 6.-Se/ected drillers' IOfls IlfU'el/s in IIrells IIdjllcelJllo ~"lfJ "'wier ftldirm Pf~(f!'lllion 

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 sim
ilar zones, 

'Velliocation, altitude, and rock description 

T.15S., R,IlE. 
Sec. 5 
SW:\:SW:\:SW:\: 
2,370 feet 

Clay. boulders _______________________________ _ 
Fine sand ___________________________________ _ 

Thickness I Depth 
(feet) (feet) 

40 40 
60 100 

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

Comments within brackets ([ }) are by L. A. Heindl. 

Well location, altitude, and rock description 

T. 15 S., R. 12 E, 
Sec, 4 
SWiSW-:\:-NEt 
2,455 feet 

Yellow clay loam _____________________________ _ 

Slightly varied gritty clay, occasional gravels ____ _ 

Thickness 
(feet) 

Depth 
(feet) 

37 

Sand and boulders ____________________________ _ 200 
Streaks of shale and boulders __________________ _ " 

300 
345 

Water-bearing gravel and sand ------------------ cl----+---
10 

400 
41 

10 
410 
451 

Sand, probably water sand _____________________ _ 155 
liard sand ___________________________________ _ 118 
Coarse gravel ________________________________ _ 79 
Hard sand ___________________________________ _ 15 

500 
618 
697 
712 

TOTAL DEPTH 

T. 15 S., R. 13 E. 
Sec. 1 

TOTAL DEPTH _____________________________ 1 I ---;---:~S~VtSWtNE:\: , 
Sec. 11 
SEtSE:\:NE:\: 
2,389 feet 

Soil _________________________________________ _ 

Sandy clay ___________________________________ _ 
Clay with streaks of sand ______________________ _ 
Sticky clay _________________________________ - --
Sandy clay ___________________________________ _ 
Soft sandy shale ______________________________ _ 
Hard clay ____________________________________ _ 
Sandy clay ___________________________________ _ 
Clayey gravel _______________ ~ ________________ _ 
Hard clay ____________________________________ _ 

Sand, gravel, water ___________________________ _ 
Sandy clay ___________________________________ _ 
Sand, coarse gravel, water _____________________ _ 
Conglomerate ________________________________ _ 
Clayey gravel, water __________________________ _ 
Sandy clay ___________________________________ _ 
Rocky conglomerate __________________________ _ 
:-"luddy sand, gravel. and water __________________ _ 
Hal'd rocky conglomerate ______________________ _ 
i\luddy gravel, water __________________________ _ 
Rocky conglomerate __________________________ _ 

10 
96 
29 
47 
16 
53 

8 
6 

75 
6 

27 
9 

26 
24 
43 
10 
10 

3 
23 
11 
56 

10 
106 
135 
182 
198 
251 
259 
265 
340 
346 
373 
382 
408 
432 
475 
485 
495 
498 
521 
532 
588 

Soil _________________________________________ _ 
Caliche ______________________________________ _ 
Sandy red clay _______________________________ _ 

Caliche and boulders _________________________ _ 
Sandy clay, water at 67 feet ____________________ _ 
Sand _______________________________ ~ ________ _ 

Red clay and graveL __________________________ _ 
Hard red clay and gravel ______________________ _ 

[Base of older alluvium presumed to be below 
depth of 250 feet, although it may be at 210 
feet, at the top of the "hard red clay."] 

TOTAL DEPTH ____________________________ _ 

Sec. 2 
NEtN\Vtmvt-2 
2,431 feet 
City of Tucson SS-lO 

Black soil-adobe ______________________________ _ 
Clay _________________________________________ _ 

[Flood-plain deposits, 0--25] 
Sand and gravel _______________________________ _ 

[Gravel deposits, 25-40J 
Yellow clay, sand and gravel ___________________ _ 

----11 Clay. sand, and gravel _________________________ _ 

is TOTAL DEPTH _____________________________ 1 1 51 ~ 

Sec. 12 
NEtswisEt-2 
2,415 feet D 

Soil _________________________________________ _ 

Hard red clay and sand _______________________ _ 

Sandy clay, hard-soft streaks, cemented ________ _ 
Brown hard clay and sand _____________________ _ 
Hard yellow clay _____________________________ _ 

Yellow clay, hard with soft streaks _____________ _ 
Clay with little sand __________________________ _ 

Andesite seams of red, yellow and whitish clay 
or ash _____________________________________ _ 

[Andesite reportedly identified by E, D. Wilson, 
Director, Arizona Bureau of i\Iines] 

TOTAL DEPTH _____________________________ , 

SEtSWtSEt 
2,420 feet 

Sandy red clay _______________________________ _ 
Hard red clay _________________________________ 1 
Sandy brown clay, cavey _______________________ _ 
Hard brown clay-gravel _______________________ _ 
Brown clay-cemented gravel ____________________ 

1 Sandy brown clay, cavey _______________________ _ 

Cemented sand and boulders, porous, hard _______ , 

TOTAL DEPTH ____________________________ _ 

2 
28 
60 
50 
30 

190 
120 

70 

5 
215 

24 
34 
82 
27 

115 

2 
30 
90 

140 
170 
360 
480 

550 

550 

5 

Sand, gravel and clay __________________________ _ 

TOTAL DEPTH ____________________________ _ 

Sec. 3 
SEisEit'iE-j 
2,439 feet 

Black soil ____________________________________ _ 
Pack sand ____________________________________ _ 

[Flood-plain depOSits, 0--24] 
Gravel and sand ______________________________ _ 

(Gravel deposits, 24--46J 
Clay and graveL ______________________________ _ 
Red clay __________________ • __________________ _ 

TOTAL DEPTH ____________________________ _ 

Sec. 4 
NE-:l:-SE:~SE-:I:-
2,455 feet D 

220 II Brown caliche and sand ________________________ _ 
244 Yellow conglomerate __________________________ _ 

278 [Base of older alluviumJ 
360 
387 
502 

502 

4 
22 
18 
21 
8 

19 
128 
40 

15 
10 

15 

24 
21 

4 
89 

18 
6 

22 

92 
4 

50 
95 

451 

4 
26 
44 
65 
73 
92 

210 
250 

250 

15 
25 

40 

64 
B5 
89 

182 

182 

18 
24 

46 

138 
142 

142 

50 
145 
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Table 6.-Sdecftd d,iIIers' Jogs of wells in arras arfjaCtl1llc San Xavier Indian ReservaliCII -Conlinued 

Well location, altitude, and rock description 

r. 15 S., R. 13 E. 
Sec. 4--Continued 

Quartzite conglomerate. ________________________ _ 

[This rock is further identified as "conglomerate 
(that) outcrops (sic) about 1,000 feet northeast 
of this test hole." This outcrop is '[frUaTY Cat 
Mountain Rhyolite of Brown (1939).!"-. However, 
binocular examination of 1 set of wen cuttings 
from depUl of 210 feet sugg6StS roCk fl,ay he 
Helmet(?) Fanglomerate of 1\11ocene(?) age] 

TOTAL DEPTH _____________________________ _ 

Thickness I Depth 
(feet) (feet) 

65 210 

Well location, altitude, and rock description 

Sec. 14 
SE*SW!SWt 
2,490 feet D 

Soil ________________________________________ _ 
Gravel ______________________________________ _ 

[Gravel deposits, 4-50J 
Clay, gravel ________________________________ _ 
Yellow clay, gravel __________________________ _ r--t-IIGcave1 and day -------------------------------
Yellow clay and gravel _________________ • _____ _ 

210 [Base of older alluviumJ 
Red clay ____________________________________ _ 
Hard rock ___________________________________ _ 

Thickness I Depth 
(feet) (feet) 

4 
46 

130 
40 

8 
202 

26 
7 

4 
50 

180 
220 
228 
430 

456 
465 Sec. 10 

SW!SW!SW! 
2,470 feet D 

TOTAL DEPTH ____ un ___ .- _______ u _______ l 465 

Soil _________________________________________ ._ 
Clay and sand _____________________ ~ _________ ~ __ 

[Flood~plain deposits, (}-341 
Sand and graveL _______________________________ _ 

[Gravel deposits, 34--49] 
Hard cemented sand, gravel, clay _______________ _ 

[Base of older alluviuml 
Hard rock. _ ~ __________________________________ _ 

31 
3 

15 

9 

31 liS'" 15 34 SEtSEtNEt 
2,476 feet 

49 (Composite of logs of original and deepened 
holes) 

" Black clay __________________________________ _ I 61 IlsandY 'oll ___________________________________ _ 

TOTAL DEPTH ________ u _______ uuuu_uu 61 BO~~:~-~~~~::;:t~~~'-~~~~-u---u-u--u---
SwtSEtSWt 
2,462 feet 

Soil (pit) ______________________________________ _ 

[Flood-plain deposits, (}-31] 
Coarse sand and gravel _________________________ _ 
Large gravel and boulders ______________________ _ 

[Gravel deposits, 3l--44tl 
Clay cemented gravel __________________________ _ 
White hard cemented gravel _____________________ _ 
Broken -cemented boulders ____ ~ _________________ _ 
Fine sand. _____ • ______________________________ _ 

[Base of older alluviumJ 
Hard rock _____________________________________ _ 

31 

11 
2! 

53! 
2 
3 
2 

56 

31 

42 
44! 

98 
100 
103 
105 

161 

[Gravel deposits, 22-50J 
Clay, sandy clay, some gravel _________________ _ 
Red clay ____________________________________ _ 

[Bottom of original holel 
Soft clay conglomerate _______________________ _ 
Hard pan ____________________________________ _ 
Very soft--water _____________________________ _ 

Hard yellow conglomerate ____________________ _ 

TOTAL DEPTH ____________________________ _ 

SwtNEiSwt 
2,480 feet D 

Black soil ________________ • __________________ _ 
--..ll Sandv soil ___________________________________ _ 

il TOTAL DEPTH ______________________________ 1 1 11 _____ ~ ___ ~--

swtSWtSEt-2 
2,465 feet D 

Top soil ______________________________________ _ 

[Flood plain deposits, O-aj 
Red clay, shale ________________________________ _ 
Muddy sand, water _____________________________ _ 
Red conglomerate and water ___ • ________________ _ 
Hard yellow conglomerate _____________________ _ 

6 

28 
14 

105 
2ll 

[Flood-plain deposits, 0-301 
Dry sand and gravel __________________________ _ 

[Gravel deposits, 30-50] 
Soft clay conglomerate __________ • _____________ _ 

8 Soft sandy clay-water _________________________ _ 
Soft clay conglomerate ________________________ _ 

36 Sandy clay conglomerate ______________________ _ 
50 Sandy conglomerate __________________________ _ 

155 Soft sticky clay ______________________________ _ 
366 Sandy clay conglomerate ______________________ _ 

Gray clay conglomerate _______________________ _ 

12 12 
10 22 

28 50 

111 161 
3 164 

63 227 
1 226 
4 232 
8 240 

240 

6 6 
14 20 
10 30 

20 50 

25 75 
15 90 
20 110 
40 150 
20 170 
50 220 
20 240 

6 246 
252 Yellow clay __________________________________ _ 

I II' TOTAL DEPTH ___________________________ ..! h 
TOTAL DEPTH uuuuuuu_uu_uuuuu 366 

[Base of older alluvium presumed to be below 
depth of 366 feet, although it may be at 155, 
at the top of the ~hard yellow conglomerate. "j 

N\V-lN\V{sEt 
2,470 feet D 

_;i2 

Sec. 11 
NEtmvtswt 
2,460 feet 

Caliche _________________ • ____________________ _ 
Yellow clay __________________________________ _ 

Coarse sand, gravel and boulders-dry ___________ _ 
[Gravel deposits, 18-31] 

Sand, clay, boulders--water ____________________ _ 
Clay, sand and gravel ___________________ • _____ _ 
Red clay. gravel and sand _____________________ _ 
Caliche ____________________ • ______________ • __ _ 
Sand shell ___________________________________ _ 
Red clay. gravel, packed sand __________________ _ 
Clay, gravel, little water ______________________ _ 

15 15 
3 18 

13 31 

6 37 
40 77 
48 125 

5 130 
4 134 
8 142 
6 148 

LO[~:a~~~~e~::~t;,-i48:i531-------------------.; HI . 
Clay. gravel and packed sand ___________________ 45 

TOTAL DEPTH _____________________________ 1 

153 

198 

<H 

Top soil ________________ ~ ____________________ _ 

[Flood-plain deposits, (}-7J 
Sandy red clay _______________________________ _ 
Sand and gravel __________ ~ __________________ _ 

[Gravel deposits, 25-45] 
Red clay, sand and water ______________________ _ 
Sandy red clay _______________________________ _ 
Hard cemented boulders ______________________ _ 

TOTA L DEPTH ____________________________ _ 

NwtSwtSEt 
2,480 feet D 

1 [Gravel deposits. 15-45] 

7 

16 25 
20 45 

10 55 
60 115 

148 263 

263 

15 15 

30 45 

35 70 



Tobie 6.-Stltcftd drillers' 1"9s ,,(uttlls in_areas adjacent to San Xavier Indian Reservation -Continued 

Well location, altitude, and rock description 

T.l5S., R,lSE, 
S(,l', If:r-----Continued 

Thickness 
(feet) 

Depthl 
(feet) Well location, altitude, and rock description 

SwtNwtSwt 
2,551 feet 
Tucson 1'I"tunicipai Airport-2 

i\luddy sand~water______________________________ 10 80 
Sandy clay with gravel-water____________________ 70 150 Tough compact caliche ________________________ _ 
Clay ________ !. _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ___ _ _ __ 45 195 Hard sandy clay ______________________________ _ 

Sandy clay with gravel-water____________________ 20 215 Sandy clay to stiff caliche ______________________ _ 
Clay _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ __ __ _ _ _ __ ___ _ _ 5 220 Caliche and cIay ______________________________ _ 

Sandy clay with gravel-water____________________ 30 250 Hard caliche _________________________________ _ 
Clay _ __ __ _ _ _ _ _ _ _ __ ___ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 20 270 Loose dirty sand ______________________________ _ 

Sandy clay with gravel-water ____________________ 25 295 [Gravel deposits, 160---170] 
Sand and gravel-water _ _ _ __ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 10 305 Hard tight cIay _______________________________ _ 

[Gravel deposits, 295--3051 Tight sandy clay ______________________________ _ 
Sandy clay--possible water_______________________ 15 320 Soft sandy clay _______________________________ _ 
Clay _ _ _ _ _ _ _ _____ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ______ _ _ _ __ 30 350 Gravel _______________________________________ _ 

f-----+--iITight clay and graveL _________________________ _ 
TOTAL DEPTH _______________________________ 350 Loose graveL ________________________________ _ 

T. 15 S., H. 14 E. 
Sec. 3 
SWtNEtN\Vt £/ 

(Schwalen and Shaw, 1957, p. 110 report location in 
NWtSWt sec. 3, ) 

2,620 feet D 

Buff clay with sand layers _______________________ _ 
Clay sand and gravel ___ • _______________________ _ 
Clay with sand layers ___________________________ _ 
Sand, gravel and clay ___________________________ _ 
Clay with sand layers ___________________________ _ 
Sand, gravel and clay ___________________________ _ 
Clay with sand layers ___________________________ _ 
Sand, gravel and clay ___________________________ _ 
Clay with sand layers ___________________________ _ 
Sand, gravel and clay ____________________ ~ ______ _ 
Clay and sand __________________________________ _ 
Sand, clay and gravel ___________________________ _ 
Clay and sand __________________________________ _ 
Clay and fine sand, very sticky __________________ _ 

[Schwalen and Shaw, 1957, p. 22, report well ... ---*-<
encountered material, which has been tentatively 
identified as Pantano formation, at a depth of 
550 feet '--~"J 

Clay and sand in layers _________________________ _ 
Clay and sand ___________ ~ ______________________ _ 
Sand and clay __________________________________ _ 
Clay and sand __________________________________ _ 

Sand and clay __________________________________ _ 
Clay and sand __________________________________ _ 
Sand, little clay ________________________________ _ 
Mostly clay, some fine sand _____________________ _ 

[Schwalen and Shaw, 1957, photograph 10 and p. 22, 

115 
20 

130 
20 
10 
50 
20 
40 
30 
10 
20 
10 
40 
40 

50 
60 
20 
20 
30 
10 
10 

350 

Clay and gravel. _______________________________ ; 
Gravel _______ • _______________________________ _ 

[Gravel deposits(?), 229-242] 
Silt and clay __________________________________ _ 

Stiff clay, shale-like __________________________ _ 
Fine-grained sand ____________________________ _ 
Caliche ______________________________________ _ 

Fine-grained sandy clay _______________________ _ 

115 
135 TOTAL DEPTH ______________________ • _____ _ 

265 
285 Sec, 19 
295 NWtNWtNEt 
345 2,584 feet 
365 Tucson Municipal Airport-IO 
405 435 Top soil ______ ~ ______________________________ • 

445 Red caliche __________________________________ _ 
465 Red clay _____________________________________ _ 
475 \Vhite caliche _________________________________ _ 
525 Sandy red clay ________________________________ _ 
565 White caliche _________________________________ _ 

Red clay ____________________________________ _ 

Red sand, clay, water at 75 feeL _______________ _ 
Fine sand, red _______________________________ _ 
Red silty clay ________________________________ _ 

61511 Red sticky clay _______________________________ _ 
675 Red silty clay ________________________________ _ 

695 
71511 TOTAL DEPTH ____________________________ _ 

745 

75511 swtswtswt 
765 2,565 feet 

1,115 City of Tucson SC-7 

report "A sample of the formation at 810 feet I Caliche ______________________________________ _ 
cut off by the casing shoe ~'-*(shows the} dip of • Sand _____________________________ .:. __________ _ 

the beds ...... ] [Gravel deposits, 15--321 
Log unavailable ______________________ ___________ 35 1,150 Brown sandy clay-----water at 57 feet ____________ _ 

1-----+--11 Sand and graveL. _____________________________ _ 
TOTAL DEPTH________ _______________________ 1,150 Yellow sandy clay _____________________________ _ 

Sec. 18 
sw~-.. m~sw~ 
2,561 feet 
Tucson .i\Iunicipal Airport-l 

Loose cal iche ______________________________ ~ ___ _ 
Caliche and boulders ___________________________ _ 
Loose gravel __________________________________ M 

[Gravel deposits, 21-5OJ 
Caliche ______________ • ______________ ~ _____ • ___ _ 
Loose gravel, water ____________________________ _ 

[Gravel deposits, 70-76J 
Brown sandy clay _______________ • ______________ _ 
Brown sticky clay ______________ • _______________ . 
Brown sandy clay _______________________ • ______ _ 
Clay, little gravel ______________________________ _ 
Sticky clay __________________________________ _ 

3 
18 
29 

20 
6 

Sticky clay, little sand-------~-------------------il----_ 
TOTAL DEPTH ______________________________ _ 

24 
16 
26 
78 
10 
'0 

See fo::-.tn::-.tes at end of table 

Brown sandy clay ______________________ ~ ______ _ 

TOTAL DEPTH ____________________________ _ 

Sec. 29 
sEtsEtmvt 

3j 2,615 feet D 
21 Hughes-4 
50 

~~ ~:~t -i~:~-~v~i~ ~~~i~= = == == ==== = = == = == = = == == = = = = 
100 I sar~~:~:~e;::~:~,-9~9 51- --- --- ----- -------- --
~16 Sandy clay, sand and gravel ___________________ _ 
42 Sand and graveL _____________________________ _ 

~
20 [Gravel deposits, 125--1501 

230 Sand, gravel and some clay ____________________ _ 

I ;:: sa[g~:~:I~e;::~:~:i6~i801--------------------

Thickness 
(feet) 

50 
10 
70 
20 
10 
10 

40 
10 

6 
3 
3 
2 
4 
4 

18 
30 

8 
6 

16 

12 
8 
5 

10 
5 
8 

21 
36 

140 
35 
70 
52 

15 
17 

82 
24 
18 

194 

45 
15 
30 

5 

30 
25 

10 
20 

Depth 
(feet) 

50 
60 

130 
150 
160 
170 

210 
220 
226 
229 
232 
234 
238 
242 

260 
290 
298 
304 
320 

320 

12 
20 
25 
35 
40 
48 
69 

105 
245 
280 
350 
402 

402 

15 
32 

114 
138 
156 
350 

350 

45 
60 
90 
95 

125 
150 

160 
180 

39 
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Tabl. 6.-Stltcltd dlillas' 'OAS o(wells ill /lUGS gd/lUtlll to SlUt Xllutu India Restrvaifon ........conllnu.d 

Well location, altitude. and rock description 

T. 15 S., R. 14 E. 
Sec. 29--Continued 

Sandy clay _____________________________________ _ 
Fine sand ____ . ___________________ • _____________ _ 
Clay ___________________________________________ _ 
Sandy clay ____________________ • __ • _____________ _ 
Clay _______ • _______________________________ • ___ _ 
Sandy clay __ • ____________________ • _________ • ___ _ 
Clay ___________________________________________ _ 
Fine sand _________ • __________ • _________________ _ 
Clay ___________________________________________ _ 

Sandy clay, some gravel _________________ • _______ _ 
Clay ___________________________________________ _ 
Sandy clay, fine sand ____________________________ _ 
Very fine sand __________________________________ _ 
Clay ___________________________________________ _ 

Sandy clay, some gravel _________________________ _ 
Clay ___________________________________________ _ 

Sandy clay~ small graveL ________________________ _ 
Clay, sticky ____________________________________ _ 
Fine sand ______________________________________ _ 
Sticky clay _____________________________________ _ 

TOTAL DEPTH ______________________________ _ 

Sec. 30 
SE{sEiNE± 
2,602 feet 
Hughes-2 

Sec. 31 
NWlNWtNWt 
2,580 feet D 
City of Tucson SC-IO 

TOTAL DEPTH _______________________________ 1 

T. 16 S., R. 11 E. 
Sec. 8 
SWtSWtswt 
2,908 feet 

Cemented sand ________________________________ _ 
Sand, gravel and water _________________________ _ 
Sandy clay ___ , ________________________________ po, 

TOTAL DEPTH ______________________________ • 

Thicknesa 
(feet) 

15 
10 
40 
30 
10 
10 
12 
8 

10 
15 

5 
10 
25 

5 
20 

5 
5 

10 
20 

5 

.1 

4 
14 
22 

7 
31 

4 
42 
IS 
22 

18S 

690 
60 

4 

Dopth 
(feet) 

195 
205 
245 
275 
285 
295 
307 
315 
325 
340 
345 
355 
380 
385 
405 
410 
415 
425 
445 
450 

450 

4 
34 
73 

11' 
122 
173 

205 
215 
510 

55.Q. 

.0 

4 
18 
'0 
47 
78 
82 

12S 
142 
16. 

350 

'3s'O 

690 
750 
754 

754 

Well location, altitude, and rock description 

16 S:~ R. 12 E. 

c. 25 3/ 
WtswtNEt
,198 feet 

RCOX-204 

uyjum ____________________________________ • 

aaalt (Black Mountain-type} _______ _ 
San Xavier" conglomeratebeds--upper bed5... ____ _ 
aaalt porphyry, -turkey-track andesite" • _______ _ 

-San Xavier"conglomerate beds-lower bedEl _____ _ 

Thicknessl Depth 
(feet) (fcet) 

200 
223 
352 
432 
195 

200 
423 
775 

1,207 
1,402 

TOTAL DEPTH ____ n_nn _______ n _________ 1 1 1,402 

~
16 5 •• R. 13 E. 

ec.34 
tNEfNEI-IY 

2,835 feet D 

r.:::::l:~~ ______________________________ _ 
[Base of older alluvium(?)] 

San Xavier" conglomerate beds(?) __ ... ___________ _ 

[Helmet(?) Fanglomerate of Miocene(?} age) 

500 500 

220 720 

TOTAL DEPTH __ unu _______ n _______ un.! 720 

tkc.35 
~tNElNEt 
'2.720 feet D 

3 
15 

112 
5 

4S 

12 
32 

136 
20 
75 
45 
SO 
SO 

90 

3 
18 

130 
135 

181 

12 
44 

180 
200 
275 
320 
380 
440 

550 

TOTAL DEPTH _______ u _____ hn ___________ 1 '>' .,jO 

ec. 17 
:EtNElSEt 

2,675 feet D 
'City of Tucson sc- 2 

Caliche and gravel ________ po ______ • ____ •• ____ ._ 

Clay _______ • __ •••• __________ • __ ._ ••••• _. _____ _ 

l~:~h~iay==================================== ~d and gravel-little clay _____ • ____ ••• ________ _ 

[Gravel depoaita, SO-SO) 

O~1-~~::!:r~::=::==:::::=::===::::::=:::::: (Gravel deposits, 255-270) 
dy clay __ ••• _______________ • __________ •• ___ • 

TOTAL DEPTH •. __________________________ _ 

5 5 
15 20 
15 35 
15 50 
10 SO 

40 100 
155 255 

15 270 

80 350 

350 



Table 6.-,~dtc/eJ drillers' 1"flS .'fwells in areas adjacellt to <;an XavitT Indian J1eservotion -Continued 

Well location, aitituue,and rock deSCription 

T. 16 S., H. 14 E. 
Sec. 17-Continul'd 
SWtSWtNWt 
2,642 fl'l,t 
City of Tucson S('-3 

s,~c. 20 
;'\EtSEtNEt 
2,701 feet 
City of Tucson SC-I 

Sand and gravel-little clay ________________________ _ 
Clay and gra\'el __________________________________ _ 
Sandy clay and graveL ____________________________ _ 
Sandy cl3y and caliche ____________________________ _ 
Sandy clay _______________________________________ _ 
Sand and gravel __________________________________ _ 

[Gravel deposits, 180--205] 
Sandy clay and gra\'eL ____________________________ _ 
Sandy clay _______________________________________ _ 

[Kidwai, 1957, p. 40,suggests that the base of the 
older allu\'ium is at the top of "sticky clay" at 
depth of 500 feet] 

Sticky clay and little sand ______________ ~~ _________ _ 
Sticky clay and little gravel _______________________ _ 

TOTAL DEPTH _______________________________ _ 

SW~l\'1,vfi'\W~ 
2,6.10 feet D 
City of Tucson SC-8 
Sand ____________________________________________ _ 
Sand and gravel __________________________________ _ 

[Gravel deposits(?), 0--15] Sand,'- clay _______________________________________ _ 
Sand and - gravel _________________________________ _ 

[Gravel deposits(?), 35--70J Sandy clay _______________________________________ _ 

Thickness 
(feet) 

45 
35 
25 
30 
45 
25 

15 
280 

30 
10 

10 
5 

20 
35 

Sand and gravcl___________________________________ 20 
[Sravel deposits(?), So--100J 

Sandy clay _ _ _ __ _ _ ___ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 10 
,)and and gravel _ _ _ _ _ _ _ _ __ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 20 

(Gravel deposits(?) 110-1301 
">andy clay and graveL_____________________________ 10 

~:~~J~~~a~.;.;:;ef,-fittie- cfa:i== = === = === ==== =: == = === = == l~g 
·3and and gravel___________________________________ 10 

[Gravel deposits(?), 355--3651 

Depth 
(feet) 

45 
80 

105 
135 
180 
205 

220 
500 

530 
540 

540 

10 
15 

35 
70 

80 
100 

110 
130 

140 
335 
355 
365 

Well location, altitude, and rock description 

Sec. 31 
SEtSWtSEt 
2,673 feet 

TOTAL DEPTH _______ _ 

T.I7S.,R.13E 
Sec. 10 
~- -1'\,,\V-!-SEt 

Approx. 2,950 feet D 

Valley fm __________________________________ _ 

[Base of older alluvium(?)J 
Conglomerate _______________________________ _ 
Hard rock __________________________________ _ 

TOTAL DEPTH ________________________ _ 

Sec. 20 
SW:tNE:tNE~ 
3, 200 fcet D 

')Bndy clay ________________________________________ 

I 
___ '_5_+1-0=-11

1 
,_ _1 __ '_._ '- __ ._ 

TOTAL DEPTH________________________________ 3: .. preted cuttings below 500 feet as follows: 

380 

if} 

;;EtSEt~wt 
2,683 feet 
City of Tucson SC-4 

Sand, gravel, little caliche ________________________ _ 
Sand, gravel, litt1e clay ___________________________ _ 
Sandy clay _______________________________________ _ 
Sand, gravel, little clay __________________________ _ 
Sandy clay and graveL ____________________________ _ 
Sandy clay _______________________________________ _ 
Sandy clay and graveL ____________________________ _ 
Sandy clay, less graveL ___________________________ _ 

~~~de:~7~;;~;1 = = == == = = = = = = = = = = = = = = = = = = == = = === ===J 
Sa~~~a~:~ ~~~~:~t~~_ ~~~~~~J _____________ ---- ---- ___ I 
Sand and gravel _____________________ -_ - _ - -- - -- - - --

{Gravel deposits, 265--290J 

20 20 
20 40 
25 65 
25 90 
10 100 

" 145 
10 155 
10 165 
15 180 

180 225 

40 265 
25 290 

sa~:T:~-~~~-;I~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~] I ? 

60 350 

_;iO 

Andesite porphyry (Helmet Fanglomerate 
of l\-liocene{?) age), 500-5\0 feet 

Arkose (Helmet{?) Fanglomerate of 
il-liocenc(?) age), 500-920 feet] 

TOTAL DEPTH----------- -------------

SwtSEtNEt 
3,200 feet D 

Sand, gravel, and boulders --------------------
Sand, shale - ---- --- - - - - - - - - - -- - - -- - - - --- --- --
Sand, blue lime-- - ---- - - -- - - - - - - - - --- - - -- --- -
Brown sandy clay - - ---- - - -- - - - - - - - - - --- ------
Hard granite [cemented conglomerate{? )j--------

Thicknes:; 
(feet) 

22 

23 

12 
66 

3 

47 

41 1 19 

75 

14 
11 

20 

9 
12 

13 
4 

" 

430 

470 
250 

10 
215 

70 
40 

150 

5 
20 

7 

398 

235 
65 
25 
15 
20 

Depth 
(fr,H) 

41 

22 

45 

57 
123 
126 

I7:l 
175 

216 
235 

310 
316 

330 
341 

361 
363 

374 
386 

399 
403 

462 

462 

430 

900 
1,1.50 

1,150 

10 
225 
295 
335 
485 
490 

495 
515 
522 

920 

920 

235 
300 
325 
340 
360 
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TobJe 6.-Sdutrd drillers' hIllS of «'eils in areas aoi,cICltlt I" Sail Xavier Indian Ilesm'a[ion -Continued 

Well location, altitude, and rock description 

T.17S., R.I3E, 
Sec. 2Q---Contioued 

Sand and clay ___________________________________ _ 

Hard granite [cemented conglorne.:r:ate(? ll.-- _______ _ 
Sand and brown shale ____________________________ _ 
Sand, gray ______________________________________ _ 
Sand ___________________________________________ _ 

[Base of older alluvium I 

I Thickness I Depth II 
(fcet) (feet) Well location. altitude, and rock description 

10 
50 
10 
10 
10 

Gravelly clay conglomerate ___________________ _ 
Soft yellow clay conglomerate _________________ _ 
Gravelly conglomerate _______________________ _ 

370 Soft sandy clay conglomerate _________________ _ 
420 Sand and graver---water _______________________ _ 
430 Soft silty sand _______________________________ _ 
440 Sand and gravel _____________________________ _ 
450 Soft sandy conglomerate ______________________ _ 

Yellow clay conglomerate, carries gravel ______ _ 
Broken formation ________________________________ 1 6 I 456 11 

TOTAL DEPTH __________________ • ________ _ 

TOTAL DEPTH 

p,'\\'lNElSEk 
3,200 feet D 

Sandy soil ______________________________________ _ 

Hard rock, brown sandy clay _____________________ _ 
Yellow sandy clay _______________________________ _ 
\3oulders and clay _______________________________ _ 
Yellow sandy clay _______________________________ _ 
Boulders and clay _______________________________ _ 

[Base of older alluvium( ?)] 
Cemented boulders and gravel ____________________ _ 
Cemented boulders ______________________________ _ 
Conglomerate __________________________________ _ 
Cemented boulders ______________________________ _ 
Conglomerate __________________________________ _ 

3 
7 

73 
19 

176 
40 

60 
70 
57 
15 
88 

456 

10 
63 

104 
280 
320 

380 
450 
507 
522 
610 

Sec. 25 
SE!SEkNE! 
2,750 feet D 

Sand and gravel, dry _________________________ _ 
Sand and gravel, water _______________________ _ 

[Gravel deposits, 0-371 
Clay _______________________________________ ~_ 

g~:~~~~e_~~t~_ = == = = == = == = = = == = === = = = = = = == = = = ==! 
[Gravel deposits, 100-105] 

~~~~~~~~~t~~================================i Conglomerate ________________________________ i 
Clay _______________________________________ _ 

Muddy sand and gravel ________________________ ' 

glomerate with fragments of Cretaceous{?) Clay ________________________________________ _ 
arkose, volcanic rocks, and granite; conglom- Conglomerate _______________________________ _ 
crate presumed to be Helmet Fanglomerate of Clay ________________________________________ _ 

Thickness 
(feet) 

15 
30 
15 

100 
45 
55 
10 
10 
10 

35 I 

28 
35 

5 

45 
60 
25 
15 
25 
15 

15 
65 
40 
"0 

[Material on bailing dump derived from con- W [Gravel deposits, 275-290] 

Miocene(?) age} Conglomerate --------------------------------
TOTAL DEPTH_______________________________ 610 TOTAL DEPTH ___________________________ .l-----l 

Sec. 21 
swtswtswt 
3,175 feet D 

~50 ~50 

Sec. 27 
mvtswtI\fwt 
3,035 feet 

Soil, cemented outwash of clay, sand and gravel ____ _ 
(Base of older alluvium(?)] No record -----------------------------------

Cemented material with rock and boulders up to 8-inch Sandy conglomerate ------------------- --------
diameter. Had to case because boulders break loose_ 110 460 Brown sandy clay ----- ------------------------

Limey sandstone or shale-porous, could carry Sandy brown conglomerate - - - - - - -- - - - - - - - - - - ---
water (driller thinks this formation stands on Sand and gravel--water _______________________ _ 
edge). Hit water at bottom of this station _________ 40 500 Very sandy conglomerate ----------------------

Granite of syenite; went into it far enough to make Sand and gravel-water ______________________ _ 
sure it was solid rock __________________________ 8 508 Rocky clay conglomerate ----------------------

l-____ l-_-lICemented clay conglomerate __________________ _ 
TOTAL DEPTH _______________________________ 50H Brown clay conglomerate _____________________ _ 

Sec. 22 
swtswtmvt 
3,047 feet 

Brown clay, gravel and sand _____________________ _ 
Clay, sand, and gravel ___________________________ _ 

{Base of older alluvium! 
White talc and blue lime rock _____________________ _ 
Red talc _______________________________________ _ 

White talc and blUe limestone ____________________ _ 
Yellow talc _____________________________________ _ 
Red talc ________________________________________ _ 
White talc and blue limestone ______________ • _____ _ 
Red talc and blue limestone ______________________ _ 
White talc and blue limestone ____________________ _ 

55 
132 

93 
5 

15 
7 

15 
2B 
12 

8 

Sand and gravel--water ___ • ___________________ _ 
Hard gray clay conglomerate _________________ _ 

TOTAL DEPTH ___________________________ _ 

55 Sec. 28 

187 __ NWtNW! 
Approx. 3,150 feet D 

280 
285 

Red clay _____________________________________ 

300 
Sandy gravelly conglomerate ___________________ 

307 
No log _______________________________________ 

322 
Loose sand and gravel--water __________________ 

350 
Hard cemented conglomerate ___________________ 

362 
Sand and gravel:--water ________________________ 

370 
Hard quartz and limestone _____________________ 

Red quartz with little red talc ----un-------------l -v 1 11 ~o 410 
Yellow clay __________________________________ 

[Base of older alluvium(?)] 
410 II Hard blue-white limestone (bedrock) ------------TOTAL DEPTH _______________________________ _ 

swtmvtsEt 
2,932 feet 

Red clay and gravel _____________________________ _ 

Soft sandy yellow clay conglomerate _______________ _ 
2 

78 
2 

80 

TOTAL DEPTH ____ • _______________________ 

2 
43 
70 

115 
5 

10 
40 

5 
15 
20 
10 
27 

1-----+ 

3 
362 

60 

15 
7 

10 
4 

Depth 
(feet) 

95 
125 
140 
240 
285 
340 
350 
360 
370 

370 

35 
37 

65 
100 
105 

150 
210 
235 
250 
275 
290 

305 
370 
410 
500 

500 

2 
45 

115 
330 
335 
345 
385 
390 
405 
425 
435 
462 

462 

3 
365 
425 
430 
445 
452 
462 
466 

467 

467 



Tnbl. 6. lit/utili drllfm' I(lRS of wills In Iluas adjllCtnllo Son Xl1vltr 'ndlllll Rtsuvalion Contlnueel 

Well location, altItude,and rock description 

T.17S.,R.14E. 
Sec. 7 
__ SEtSEi-1 :Y 
2,705 feet 

Soil-silt and sand 
Gravel and boulders _____________________________ _ 

{Gravel deposits, 3-43] 
Clay and gravel _________________________________ _ 
Clay with sandy streaks ___________ •• __________ • __ _ 
Sand and gravel _________________________________ _ 

[Gravel deposits, 148-1531 
Clay, sand and gravel ____________________________ _ 
Sand and gravel, loose ___________________________ _ 

[Gravel deposits,. 273-2901 
Clay and gravel _________________________________ _ 
Gravel, sand and boulders ________________________ _ 

{Gravel deposits, 397-413] 
Mostly clay, some sand and gravel ________________ _ 
Clay, sand and gravel ____________________________ _ 
Sand and gravel _________________________________ _ 
Tough and hard clay _____________________________ _ 
Clay and gravel, hard ____________________________ _ 

{Base of older alluvium{?) J 
Hard brown clay _________________________________ _ 
Clay. tough, soft and hard ________________________ _ 
Hard brown clay, tight ___________________________ _ 
Soft clay-sand mixed ______________________ • _____ _ 
Tough red clay __________________________________ _ 

Soft clay-brown sand streaks-water seepage ______ _ 
Clay ___________________________________________ _ 
Hard clay shale _________________________________ _ 

'Thickness I Depth 
(feet) (feet) 

3 
40 

20 
95 

5 

120 
17 

107 
16 

54 
48 

20 
4 

21 

" 23 

3 
43 

63 
148 
153 

273 
290 

397 
413 

467 
515 
520 
540 
544 

Well location, altitude, and rock description 

Soft brown clay ______________________________ _ 
Hard brown clay _____________________________ _ 
Rock-orders to quit __________________________ _ 

TOTAL .DEPTH ___________________________ _ 

Sec, 18 
SWtSE!NE! 
2,710 feet 

Gravel ______________________ • ______________ _ 
Shale _______________________________________ _ 

Shale with streaks of sand ________ ~ ___________ _ 
Sand _. _______ • __________________ ~ __________ _ 
Sand and shale ______________________________ _ 
Shale _______________________________________ _ 
Sand ________________________________________ _ 
Sand and shale ______________________________ _ 
Gravel ______________________________________ _ 
Shale _______________________________________ _ 
Sand and shale ______________________________ _ 
Sand and gravel _____________________________ _ 
Sand _______ • _______________________________ _ 
Sand and shale _________________________ ~ ____ _ 
Shale _______________________________________ _ 
Sand and shale ______________________________ _ 
Sand _______________________________________ _ 
Sand and shale ______________________________ _ 
Shale _____________________________________ . __ 
Sand ________ • _______________ ~ ______________ _ 
Shale _______________________________________ _ 
Sand ______________________________________ ~_ 

43 

Thickness Depth 
(feet) (feet) 

8 "'0 
23 903 

2 905 

905 

80 BO 
60 140 
75 215 
25 240 
20 260 
46 306 
26 332 
98 439 
15 445 
9 456 

62 518 
31 549 
32 581 
72 653 
22 675 
31 706 
94 BOO 

130 939 
152 1,082 
32 1,114 
62 1,176 
31 1,207 Soft clay ________________________________________ _ 

Hard hrown clay shale ___________________________ _ 
Tough clay (gravel mixed) ________________________ _ 

5 
54 
18 
57 

6 
8 

18 
42 

565 
641 
664 
669 
723 
741 
796 
804 
812 
830 
872 Sh~~;~~ -~~;;~-~~ ~ ~~~~ ~~~ ~~ ~~~~ ~~~~ ~~ ~~~~~ ~ 1 I. 

1,220 

1.<l20 

1/ 
- Brown, W. H., 1939, Tucson MOl.U1tains, an Arizona basin-range type: Geol. Soc. America Bull., v. 50, no. 5, p. 729-731. 

~I Considerably condensed from Schwalen and Shaw, 1957, p. 62 and 111-113. 

:y Formation identifications by mining company geologists. 
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Tobl. 7.-AWtuoits qf base Df older alhlViwlll 4IId waftr Itlltis fit w,lIs!Uld d,m hDlu III GIld ntllt tilt S#II Xavier IlldliUI RtUIWllolI, Pill.:! CDIIIII" Atlzollll 

Land-surraee or collar altltudes: Spirit-leveled, unless followed by 0: 
D, interpolAted from topographic maps, 

Altitudes of base of older alluvium: 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 informatlon and remarks: Data, except 8a lndicated. are 
from open-files of the Geological Survey, Ground-Water Branch. 

Land-surface Altitude of Water level Source o( 
Worma-

Location or collar base o( older lion and 
altitude alluvium AlUtud e Date remarks 

T,lS S .. R.llE. 
Sec. 2 

NwiNWtNWt 2.330 <1.965 2,040 9/54 

Sec. 5 
swlSWtSWi 2,370 <1,658· 2,061 1/54 T·' 
SEisEtSWt 2,365 <1,637 2,061· 9/54 
SWiSWtSEt- 2,362 <1,862· 2,056 9/54 

Sec, 9 
NEiNEtSEt 2,373 <2,066 2,068 1/51 

Sec, 11 
SEisEiNEt 2,386 <1,800 2,042 9/54 T·' 
SEtSEfSEt 2,409 ·<1,930 2,053 5/54 

SeC, 12 
NEtSWtSEt- 2,415 D 1,935 ------- ----- T·' 
SEisw!-SEf 2,420 <1,918 2,056 10/48 T·' 

Sec, 17 
NWtNEtNEt 2,389 <1,689 2,084 9/54 
SEisEtSWt 2,426 ----------- 2,108 9/54 

Sec, 32 
swtsEiSEt 2,629 <2,139 2,201 1/53 

Sec. 35 
NWtNEfNWl 2,610 D <2,149 2,149 10/53 

T, 15 Soo R.12 E. 
SeC, 1 

NEiNEfswi 2,584 ------------ 2,475 6/53 
NE"SWtSWt 2,570 D 2,535 2,432 9/54 

SeC, 2 
swtNEtNEt 2,550 ------------ 2,461 1/54 
SEfSEisEt 2,568 >-. ........... 2,465 9/54 

Sec, 4 
SWtSWtNEt 2,455 <2,004 2,055 2/17 

SeC, 6 
sEtNEtsEl 2,407 <1,972 2,046 1/54 

SeC. 11 
NWtNWtNwt 2,507 

-------~----
2,323 1/54 

Sec, 17 
NWtNWtNWi 2,459 <2,009 2,057 1/54 

T.15S"R,13E 
Sec. 1 

SWtSWtNEt 2,490 D <2,240 ------ ·)54 T·6 
Nwlsw!-NWf 2,475 <2,175 2,405 SS,1957 

Sec. 2 
NEtSWtSWt 2,430 D <2,325 2,372 2/55 

SeC. 3 
SWiSEtSEf 2,450 D <2,220 ------ -----

Sec, 4 
SWtNEtSWt 2,468 ------------ 2,401 /51 SS,1957 
NEtSEtSEf 2,455 D 2,310 ------ ---- T·6 

Sec, 10 
swtswtswt 2,470 D 2,412 ------ ---- T·6 

SWtSEtSWt 2,462 2,357 ------ ij"s-7 
T·6 

SW SWfSEt-2 2,465 D <2,099 2,409 T·' 

Sec, 12 
-NEiNE! 2,521 ------------ 2,452 /53 55,1957 

See footnote at end of table, 

Tucson, Arizona; other source&--ASARCO, American Smelting and 
Refining Co.; BaIUler, Banner Miffing Co.; HOC, Heinrichs Geoe"
pioratlon Co.; SS 1957, Schwalen and Shaw (19!)7), TG, G. V. 
Keller, Geological Survey Theoretical Geophysics Branch. GeO
logical Survey open-file data supplements Information (rom other 
sources wherever possible, T-5 and T-6 indicate drillers' log Is 
In table S or 6, respectively. 

Land-surface Altitude o( Water level Source o( 
informa-

Location or collar base of older tion and 
altitude alluvium Altitude Date remarks 

eo. 13 
NWtSEtNEt 2,546 <2,418 2,476 /" SS,1957 

SWtNWtSWt 2,510 D <2,258 2,465 7 59 

ec,14 
NwiNEtNWt 2,UO <2,205 2,415 /52 ~' 1957 
SE!SWISW! 2,490 D 2,060 -------- ·6 
-SWtSEf 2,505 ------------ 2,449 7/52 :Ss.!'1957 
-sEisEt 2,520 <2,392 2,459 7/52 Do, 

Sec, 15 
SEtSEiNEt 2,476 <2,236 2,436 2/52 ·6 

SEtNWtNWt 2,477 ------------ 2,419 2/52 
58,1957 swtswtswt 2,490 <2,368* 2,438 /52 

SEtSWtSWt 2,490 ------------ 2,448 2/52 

SEtSEiswt 2,490 D ------------ 2,434 1/53 

NWtSWtSEt 2,480 D <2,130 -------- ----- ·6 

Sec, 16 
NEtNWtNEt 2,460 D 2,450 ------- -----
NEiNWtSEt 2,465 D <2,350 ------- -----

Sec, 17 
SEtSWfSEt 2,520 ------------ 2,456 2/52 

Sec. 20 
NWtSEtSWl--1 2,537 <2,369 2,460 ;/ " 

Sec. 21 
NEfNWtNEt-2 2,495 D 2,364 -------
NEfNEtSWt 2,509 2,379 2,457 2/52 

SWtSEtSwt""1 2,529 2,413 2,462 2/52 

SWfSEfSEf 2,525 D 2,395 2,455 1/58 

Sec, 22 
SWtSEtNEf-2 2,505 D <'2,375 ------- ----., 
SWtNWtSEf-2 2,507 2,312 2,471 2/52 T·5 

sWtSWtSEt-l 2,513 2,468 2,478 9/54 
SWtSWfSEt-2 2,511 2,463 ------- ---- Do. 

Sec. 23 
SEtNEfNEf 2,528 ------------ 2,476 2/52 

NwtSWtNEi 2,600 -----~------
2,464 2/52 

swtsViiNEt 2,520 2,480 2,477 2/52 

swtNElswt 2,500 D 2,446 ------- ---- Do, 

NEtNwlswt 2,610 D <2,100 2,437 5/56 

Sec, 26 
SWtSEtSWt 2,550 D <2,165 2,505 6/59 Do, 

Sec. 26 
SWtNEtNEt 2,540 D <2,514 2,516 2/52 
NwlNwtNEt 2,530 D <2,415 2,498 12/54 Do, 
SWtNWt.NEt-2 2,525 D <2,282 2,501 12/54 Do, 
NwtswfNWl 2,502 <2,194 2,488 1/53 

SWiSWtNWt 2,528 D <2,128 2,500 6/56 Do, 

SEtSWtSWt 2,535 D <2,275* 2,506 /53 Do, 

SEfSEtSEt 2,540 D <2,178 ------- ----- Do. 

Sec. 27 
SWtNEtNEt 2,520 D _<2,140 2,490 8/54 Do, 

NWfNWfNEt 2,520 D <2,255 2,485 1/5 
SWfNWtNEt 2,519 <2,479 2,466 2/52 
SEfNWtNWt 2,525 ------------ 2,492 2/5 
sEtsEtNwl 2,525 D <.2,374 ------- ---- Do, 

NEiNEfSWf 2,527 --~---------
2,498 2/5 

NEfSWtSWt 2,539 ------------ 2,500 2/5 

eo. 34 
NWtNEtNEf 2,540 D <2,485-1- ------- ·')54 

Do. 

SEtNw~NEt 2,550 D <2,210 2,515 

NEtNW swt 2,570 ------------ 2,510 2/5 
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Tnhlf' 7._ \!!JI~,je$ ,'f~il~t "f _,Ida ,llJul'iuH. ,/!1,/'I'.T!n !/1Jtl~ H! !I'dls Iltltf .frill h"j,'s in and "tar fhe San Xavltr Indian IIt,elVali"l1. Pima COlin I)" Arizona-Continued ----v-- - -- - -

Land-surface Altitud., of 
Wutpr \pvd Source of \,and-l'Iurfac(' Altitudt, of Water level Source of 

Location I or collar basE' of older 
informa- Location or collar base of oldpr lnforma-

altitude alluvium ltitude Oat. Hon and altitude alluvium Altitude Date Uon and 
{'('marks remarks 

1',15 S"R. SW~SW!SE! 3,042 2,901 --- -~ ~.sARCO 
l;~.E.--Cont. SEtSWtSEt 3,036 2,877 -. --- Do. 

Spc. 35 
f.W~XW~SW:\: 2,550 <2,312' 2,515 /52 T-5 Sec. 14 

NWtSWtNEt 3,042 2,904 -------- ----- Do. 
T,15S,R.14E. SWtSEtSWt 3,136 3,008 --+----- -.--- Do. 
Spc. ::I SEtSWtSEt 3,104 3,023 Do. 
SWt~EtNWt 2,620 D 2,1170- ----- 55,1957; SW~SEtSE! 3,093 3,027 Do. 

T-6 SEtSE~SEt 3,086 2,971 Do. 

::kc, 5 ec, 15 
N\VtNWtNEt 2,555 <2,404 2,456 /54 SS,1957 SWtNWtSEt 3,146 3,007 1 ________ 1 _____ 1 Do. 

SEtSEtSEt 3,168 2,974 _____________ Do, 

S,'.:', 6 
SEtSEtSWt 2,525 ------------ 2,454 /53 Do. ec, 22 

SWtNEtSEt 3,263 3,173 1 ________ 1 _____ 1 Do. 

S"c, -, 
NE!NW!-SWt 2,531 <2,251 2,463 /54 Do. ec, 23 

NEtNEtNEt-1 3,101 3,075 Do. 
,,"C, H NEtNEtNEt-'l 3,107 3,033 Do. 
--swtsw~ 2,613 ------------ 2,501' /53 Do. NWtNEtNEt-l 3,111 3,103 Do. 

NWtNEtNEt-2 3,118 3,068 Do. 
S,'c, 17 swtNEtNEt 3,132 3,117 Do. 
~EtNWtNEt 2,601 ------------ 2,496 /52 Do. SEtNEtNEt 3,124 3,006 Do. 
NEtNEtSWt 2,582 ------------ 2,500 /52 Do. NEtNWtNEt 3,127 3,087 Do. 

NWtNWtNEt-1 3,145 3,044 Do. 
Sec, 18 NWtN\VtNEt-2 3,135 3,083 Do. 
SEtXWtNEt 2,554 ------------ 2,484 /53 Do. SEtNWtNEt 3,145 3,091 Do. 
SW~~E-~S\Y{ 2,561 ---------- 2,484 /53 Do. NEtSWtNEt-l 3,172 3,172* Do. 
sW!i'nvtswt 2,551 <2,231 2, Hil /52 Do. NWtSWtNEt-2 3,167 3,128 Do. 
XEtNEtSEt 2,570 ------------ 2,492 /52 Do. NEtSEtNEt 3,130 2,991 Do. 
:-mtsEtsEt 2,577 ------------ 2,495 /52 Do. NWtSEtNEt 3,140 3,120 Do. 

NWtSWtNWt 3,196 3,092 Do. 
Sec. 19 SWtNEtSWt 3,232 3,106 Do. 

XWtXw:t-NEt 2,584 <2,182 --- -- T-6 NEtNEtSEt-l 3,155 3,026 Do. 

swtswtswt 2,565 <2,215 2,511 5/·'i5 T-6 NEtNEtSEt-2 3,167 3,030 Do. 
SEtNWtSEt 3,188 3,059 Do. 

S"c.29 
SE~SEtXWt 2,61;; D <2,1f];; 2,;;1/- ·?I fil T-6 Sec. 24 

NEtSEkNEt-1 3,025 D 2,815 2,737 3/54 T-5 

Sec. 30 NEtSEtNEt-2 3,061 2,906 ----- ASARCO 

SEtSEtNEt 2,1i0:? <2,098 2,519 /55 T-6 NWtNWtNWt 3,091 2,984 Do. 
SWtNWtNWt- 3,103 2,978~ Do. 

S,,;;:, 31 SWtNWtNWt- 3,116 2,981 Do. 
XWtNW~NWt 2,580 D 2,11701 2,507' 3/61 T-6 SEtNWtNWt 3,093 2,956 Do. 
:"Et:\l\$W~ 2,585 D <2,23;}' 2,523 5/55 T-6 SWtSW-tNWt 3,140 3,033 Do. 

SEtSWtNWt 3,125 2,975 Do. 
T,16 5., R,lOE, NEtSEtNWt 3,101 3,015 Do. 
Sec. 35 SEtNWtSWt 3,155 3,015 Do. 

:\'W$WtSWt 3,253 <2,423· 2,488" I/G2 SEtNWtSEt 3,122 2,977 Do. 

T.lS 5., R,llE SE'C, 25 
Sec, 8 swtswtNEt 3,195 2,995 --- -- ASARCO; 

SW!S\vtS\vt 2,906 <2,152 2,230 1/53 T-6 T-6 
,'lEtNEtNWt 3,184 2,999 ---- -~SARCO 

Sec. 13 SEtSWtNWt 3,241 3,OS6 Do. 
SWtSEtNWt 3,175 D 2,G75? 2,774 9/54 1 -5 SEtSWtSWt 3,276 3,086 Do. 

NWtSEtSWt 3,256 3,046 Do. 
Sec, 26 SEtSEtSWt 3,251 3,037* Do. 

SEtNWtSW! 3,520 D ------------ 3,482 10/53 SWtNEtSEt 3,183 2,988 Do. 
SEt-SEtSEt-1 3,600 D ------------ 3,584 10/53 SWtNWtSEt 3,230 3,024 Do. 

NWtSWtSEt 3,226 3,011+ Do. 
Sec. 34 sWtSWtSEt 3,236 3,037* Do. 
.:\'WtXWi~Ei 3,600 D ------------ 3,570 10/53 SEtSWtSEt -1 3,224 3,041~ Do. 

SEtSWtSEt-2 3,218 3,028 -------- ----- Do. 

T,16 S"R.12 E NEisEtSEt-l 3,181 2,970" Do. 
Sec, 3 NEtSEtSEt-2 3,191 2,988* Do. 

~EtSEtSWt 2,910 D 2,735 2,622 10/54 T-5 NWtSEtSSt 3,199 2,987 Do. 

SWtSEtSEt 3,194 2,988 Do. 
Sec, 10 SEtSEtSEt 3,195 2,995~ Do. 

XEtNWtNEt 2,938 2,769 ---- ASARCO 
Sec. 26 

')fOC, 11 NEtNEtNEt 3,214 3,083 
----roo XWtSEtNWt 2,949 2,812 Do. NWtNW-!:NEt 3,245 3,190 _____ Do. 

SEtSWtNEt 3,271 3,154 _____ Do. 

Sec.l3 NWtNWtNWt 3,300 D 3,115 ~~~~~ ~!RCO SEtSWtSWt 3,079 2,944 Do. SWtSEtNWt 3,314 3,234 

SEtSWtSWt 3,O~2 2,919* Do. NEtSWtSWt 3,358 3,228 _____ Do. 

SWtSEtSWt 3,061 2,912'" Do. SWtNWtSEt 3,310 D 3,155 Dry at 

SE!SE-!:SWt 3,054 2,912* Do. 3,060 

Sf'f, footnote at ('nd table, 
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Tnble 7.-,\JlHwJ,·s ,'fl>~Sf .'f <,id" ,1I1ul'lU!'l ~"J l!.'~ler I(('tls UlI!'flls <Iud dfllllloJes in u~d nCullht 'Ian Xavier Indian I/lSf/llali~n, Pima Counly. AtizOMa-CoMiMued 

""rl-""",'"''j. Atlitod,- "f I W,'ee Iml Iso"co<' of iLand~surface Altitude of 
Water level Source of 

Location 1 or colla,' bas"" of old,,\, I~ (,I l informa- Location or collar base of older 
informa~ 

attitudc alluvium AltHucl1' Date tion and altitude alluvium Altitude Date tian and 

remarks remarks 

T.t6 S"R,12 E. NwisE!NE~~l 3,135 D 2,910 -------- -~-~- ASARCa 

Sec, 26-Cont. NWtSEtNEt~2 3,125 D 2,910~ -------- ----- Do, 

NWtswtSEt 3,334 3,180 ------- NwtNEtmvt 3,155 D 2,941 -----~~- -- --- Do, 

sWtsWtSEt 3,330 D 3,180 3,147 7/54 NEtNEtSEt 3,140 2,920 --*-.--- -- --- Do, 

NEtSEtSEt 3,295 3,120 ------ ---- NWtNEtSEt- l 3,140 D 2,911* -------- ----- Do, 

SEtSEtSE-l- 3,304 3,108 -- ---- ---- NWtNEtSEi-2 3,150 D 3,001 -------- ----- Do, 

SEtNElsEt 3,135 D 2,909 -------- ----- Do, 

Sec, 29 NEtNWtSEt 3,160 D 2,945 -------- ----- Do, 

NWtSWtSwt 3,550 D ------------- 3,536 10/53 SWtNwtSEt 3,180 D 2,962 -------- ----- Do, 

SEtNEisEi 3,460 D ------------- 3,420 10/53 SEtNWtSE1: 3,175 D 2,950 -------- ----- Do, 
SEtSW:lSEt 3,180 D 2,993 -------- ----- Do, 

S('C. 31 NEtSEtSEt 3,100 D 2,948 -------- ----- Dc, 

SEtNEtNEt 3,600 D ------------ 3,590 10/53 
Sec. 32 

Sl'C, 32 SWtSwtmv:l I 3,105 D I 2,863 1 ________ 1 _____ 1 Do, 

NWtNW-l-SWt 3,745 D ------------- 3,723 10/53 NWtNW:lSWt 3,120 D 2,871 ________ _____ Do, 

Sec. 35 Sec. 33 
NEtNEtNEt 3,310 3,108 --- ---- ----- Banner NW,NW,NW, I 2,980 D 

I 

2,540 1_ -- --- --1--- --I Ba=er 
SEtNEtNEt 3,320 3,073 --- ---- ----- Do, NEtNEtSWt 2,980 D 2,529 _____ ••• _____ Do. 

NWtNEtNWt 3,403 3,372 --- ---- ----- Do. swtNwtSWt 3,030 D 2,734 _.______ _____ Do. 

Nwtm'ltm'lt 3,395 3,322 ------- ----- Do, swtSWtSEt 2,990 D 2,582 
________ _____ Do, 

NEtSEiNwt 3,375 D 3,277 -_.-.-- ----- Do, 

swtswtswt 3,443 3,433<- ------- ----- Do, Sec, 34 

NwtNEtNEt-ll 2,835 D 

I 
2,335 

I 
2,60<1 11/6°IASARCO; 

Sec. 36 T-6 
NEtNEtNEt 3,196 2,996 ------- ----- Do, NWtNE:lNEt-2 2,8300 <2,330" 2,609 1/60 ASARCa. 

SWtNEtNEt 3,229 3,029 2,864- --- -- Do, 
SEtNEtNEt 3,211 3,027 ------- --- -- Do, Sec, 35 

NWtNwtNEt 3,221 3,036 --- ---- ----- Do. NEWE,NE, I 2,720 D 

1------------1 
2,581 15/60 

SWtNWtNEt 3,242 3,036 2,927 ----- Do. SWtSWtNEt 2,765 D ------------ 2,610 1/60 

sEtm'ltNEt 3,238 3,032 ------- --- -- Do, NEtNEtNWt 2,7750 <2,271 1 2,596 4/60' Do. 

NEtNEtNWt 3,245 3,050 -- ----- ----- Do. NwtNwtm'lt 2,790 D <2,2901 2,588 3/60! Do, 

SEtNEtNWt-1 3,248 3,070" -----+- ----- Do. 
SEtNEtNWt-2 3,251 3,054- ------- ----- Do. Sec. 36 

1 NEtNWtNWt 3,268 3,083 --- ---- ----- Do. NWtNEtNEt 2,663 1 <2,363 I 2,590 I 7/56 

SEtNWtNWt 3,275 3,115 --.---- ----- Do, 
SEtSWtNWt 3,271 3,102 ------- ----- Do, T.16S.,R.HE. 
NEtNWtswt 3,297 3,124 ------- ----- Do, Sec. 5 
SEtNWtSWt 3,307 3,167 ------- ----- Do, 

SEtSWtSEt 1 2,671 I <2,417" I 2,560 I /531ss,1957 

T.165.,R,13E. 
Sec. 2 Sec. 6 

1 1 ____ ~2:~~_2:_J SEtNWtN\Vt 2,556 <2,324 2,522 /53 T-5 NEtNEtNEt 2,612 2,542 
1 /

53
1 

Do. 

SWtSEtNWt 2,570 <2,390 2,527 1/53 T-5 SW~SE~SWt 2,604 2,552 /54 Do. 

Sec. 3 Sec. 7 

1 NWtNWtSEt 2,610 2,494- 2,526 2/52 SEtNEtNWt 2,596 
1 _____ 2:~~~_1 __ 1 

2,553 
I /551ss, 1957; T-6 

NWtSWtSEt 2,606 2,560 /53 SS, 1957 

Sec. 14 
NEtNEtNEt 2,613 <2,477 2,553 2/52 T-5 Sec. 17 

SEtNEtSEt 1 2,675 D I <2,325 I 2,567 !11/541T-6 

Sec, 19 
NWtN\VtN\vt 2,996 2,831 ------- ----- ASARCa Sec. 18 

1 1------------1 SWtSEtNWt 3,007 2,856 ------- ----- Do. NWtSEtNWt 2,619 2,564 1 /53Iss, 1951 

Sec. 20 Sec. 20 
SEtNEtSWt 2,944 2,753 ------- ----- 00_ NEtSEtNEt I 2,701 

I 
2,201 

I 
2,574 I 5/5~SS, 1957; T-6 

SWtNwtNWt 2,630 D <2,250 2,565 5/5 T-6 

Sec. 28 
SE1:SWtNWt 2,923 2,638 -----~- .-~--

Do. Sec. 30 
1 sW:lSWtSE-t 2,665 D 1------------1 2,593 IU/50: 

Sec. 29 
SWtSWtNE-t 2,989 2,736 ------- ----- Do, Sec. 31 
NEtSWtSWt 3,056 2,771 ---~--- ----- Do, SE:lSEtNWt 

I 
2,670 D I---~f::~r--I 

2,610 
swtSWtSwt 2,670 D 2,630 

Sec. 30 SE-}SEtSEt 2,673 2,601 I /5~SS, 1957; T-6 

SWtSWtNWt 3,149 2,947 ------- ----- Do. 
NEiswtswt 3,167 2,949 ._----- ----- Do. 
swtswtswt 3,191 2,971 ------- ----- Do. 
NEtSEiSWt 3,141 3,006 --- •• +~ -.--- Do. Sec, 32 
NEtSWisEt 3,105 2,873 ------- "._-- Do. SEtSEtN\Vt I 2,673 1------------1 2,597 I / 531ss,1957 

SE~E~Wt 2,872 ------------ 2,590 /54 Do, 
Sec, 31 

T,17 S .. R.12E.I SEiNEfNEt 3,100 D 2,863 ._----- ----- Do. 
NE-tNWtNEt 3,130 D 2,912 ------- --"-- Do. Sec, 1 1 
NWtNWfNEt 3,145 D 2,935 ----_.- _._-- Do. NEtNEINWI I 3,317 

I 
2,747" I 3'087'1'/54 SEtNWtNEt 3,135 D 2,931 -_.+--- ----- Do. NwiNEtNWt 3,336 2,836? 3,046" _____ HGC 

NEtSWfNEt 3,145 D 2,929<- ------- ----- Do. NEtN\VtN\Vt 3,345 3,282 _____________ !Ba=or 
NW-tSWtNEt 3,165 D 3,036 ------- ---~" 

Do. SEtNWtNWf 3,345 3,282" _____ • __ .____ Do, 

NEisEfNEf 3,120 D 2,879 ---_._- ----- Do. 

See footnote at end of table. 
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TobIe 7._,\ltlluolfs ,'f ",1St "f ,Ilder a!iul'iul1I 1111.1 wafer /n'els in u,tlls and drill holt~ in alld flear file San Xauier fndiallllestttlalion, Pima Counly, ,\rizona-ContinlJed 

Land-surface Altitude of Water level Source of Land -surface Altitude of Water level Source of 

Location or collar base of older informa- Location or collar base of older informa-

altitude alluvium Altitude Date tion and altitude alluvium Altitude Date Han and 
remarks remarks 

T,17S .. R. sEtNwlswt-2 3,111 2,775 2,B15 3/60 Banner; 
12 E-Cont. 

Sec, 12 
HGC 

SEtSW-tN\Vt 3,450 D ------------ 3,315* 9/54 SEiNEisEt 3,145 D 2,595 ------- ----- Banner 

T,l7 S.,R.13 E, ~.,10 
Se-c.l Wi-SEt 2,950 D 2,5201 ------- ----- T-6 

SEtSEtNEi 2,680 D ------------- 2,629 
~ec. 12 NWtNEtSWt 2,734 <2,428 2,625 /53 SS,1957 

SWtSEtSWt 2,743 <2,432 2,633 /53 Do. SWtSEtNEt 2,709 <2,389 2,629 /53 SS, 1957 

Spc.4 ~ec. 13 
SEiNEiNWt 3,020 D 2,596 ------- ----- Banner NEt-SWt-NEt 2,728 ----------- 2,640 /53 Do. 

SEtNWtNWt 3,050 D 2,715 2,711 ----- Do. SEtNEtN\Vt 2,733 <2,623 2,639 /53 Do. 

NEtNEtSWt 3,030 D 2,707 ------ ---- - Do. SE-:\:SE-:\:SEt 2,721 ~2,546 2,653 /53 Do. 

NWt-SWtswt 3,085 D 2,731 2,793 ----- Do. 
~ec, 16 swtswtswt 3,100 D 2,744 ------- ----- Do. 

SEt-SEtSEt 2,990 D 2,515 ------- ----- Do. SWtNWtN\Vt 3,150 D 2,854 2,848 3/60 Banner; 
HGC 

Sec. 5 swtswtswt 3,165 D 2,873 ------- ~~--- Banner 

NWtNEtNEt- 3,080 D 2,840 ------- ---~-
Do. SEtN\VtSEt- 3,070 D 2,944 ------- ----- Do. 

N\VtNWtNEt 3,105 D 2,855 2,665 ----- Do. 
Sec. 17 NwtNEtmVt-l 3,125 D 2,946 ------- -~---

ASARCO 
NWtNEt-NWt- 3,145 D 2,954 ------- ----- Do. SWtNE-:\:NE-:\: 3,189 ----------- 2,930 3/60 HGC 
SEtNEtNWt 3,145 D 2,942 ------- ----- Do. SWtN\VtNEt 3,206 ----------- 2,985 3/60 Do. 

NEtN\VtNWt 3,145 D 2,940 -----.- ----- Do. SWtSWt-NEt 3,220 D 2,927 ------- -- --- Banner 

NEtSWtNWt- 1 3,155 D 2,967" -----~- --- -- Do. SEtSEtNWt 3,221 
---------~-

3,010 5/60 HGC 
NEtSWtNWt- 2 3,170 D 2,9 79 ---~--- ----- Do. 

Sec. 18 SEtSWtN\Vt 3,175 D 3,007 ------- ----- Do. 
NEisEtNWt 3,150 D 2,956 ------- ----- Do. SEt-NEt-NEt 3,280 D ----------- 3,138 

SWtSEtNWt 3,155 D 2,958* -~----- ----- Do. swt-sEiNE1- 3,300 
----------~-

3,195 3/60 HGC 

NEtNEtSWt 3,150 D 2,932 ----~-- -- --- Do. SWtNWtSWt 3,402 ------_.---- 3,360 3/60 Do. 

SWtNEtSWt 3,170 D 2,9 72 ------- --- -- Do. NEiNEisEt 3,283 3,063 ? 3,125 3/60 Do. 

NEtNWtSWt 3,185 D 3,0 10* ------- ----- Do. 
~ee. 20 SEtN\VtSWt 3,195 D 3,006* ------- ----- Do. 

NEtSWtSWt 3,200 D 3,025 ------- ----- Do. SWtNEtNEt 3,200 D 2, 710? * 2,780 ----- T-6 

SEtSWtSWt 3,195 D 3,020* ------- --- -- Do. swtsEiNEt 3,200 D 2,750?* Dry at - ---- Do. 

SWtSEtSWt 3,180 D 2,989 ------- --- -- Do. 2,750 

NWtNEtSEt 3,105 D 2,790 ------- ----- Banner. NWtNEtSEt- 3,200 D 2,880? Dry at -- --- Do. 

xWtSWtSEt 3,155 D 2,941 ------- ----- ASARCO 2,590 
Sec. 21 

Sec. 6 SEiNEtNEt 3,060 D 3,000" --~----

NEtNEtNEt 3,165 D 3,006 ------- ----- Do. NEtSWtNW! 3,147 ------------ 2,723 2/53 

NWtNEfNEt 3,185 D 3,068 ------- ----- Do. swtswtswt 3,175 D 2,8251 ------- -- .-- HGC; T-6 

SWtNEtNEt 3,195 D 3,023 ------- --- -- Do. 
~ec. 22 SEtNWtNEt 3,205 D 3,021 ------- --- -- Do. 

NWtSWtNEt 3,230 D 3,068 ------- ----- Do. SWtNEiNWt 2,993 .(2,673 2,688* 2/54 SS, 1957 

SWtSWtNEt 3,235 D 2,997 ------- ----- Do. SWtSwtNWt 3,047 2,860 2,695 2/53 T-6 

SEtSWtNEt 3,220 D 3,0 70 ------- --- -- Do. SWtNWtSEt 2,932 <2,562 2,693" /53 SS, 1957; 

SWtSEtNEt 3,210 D 3,030 ------- -- --- Do. HGC;T-6 

SEtSEtNEt 3,205 D 3,027 ------- -- --- Do. 
Sec. 23 

NWtNEtSE-:\: 3,220 D 3,067 ------- ----- Do. 
sEtswiNWt 2,898 <2,573 2,676 3/57 HGC 

~wtNWtSEt 3,245 D 3,002 ------- ----- Do. 

Sec. 24 
Sec. 7 swtswtswt 2,777 

~~----------
2,678" /53 SS, 1957 

SWtNEtNEt 3,260 D 3,048 3,138" ----- Banner 
NE!SWtSE! 3,300 D 3,006 

~------ ----- Do. Sec, 25 
SEisEtNEt 2,750 <2,250 -------- ----- T-6 

Sec, 8 
Sec, 27 

NEfNwiNEt 3,145 D 2,853 
-----~- --- -- Do. 

NEtNEtN\Vt 3,200 D 2,963 
-----~- -- --- Do. NWtSWtN\vt 3,035 <2,573 2,702" /53 SS, 1957 

SEtSEtNWi 3,180 D ------------ 3,009 Sec. 28 
SEtSWtSWt 3,250 D ------------ 3,100 3/60 HGC f-mvtN\vt 3,150 D 2,6841 '" -------- ----- HOC; T-6 
sWtSWtSEt 3,190 D 

--------~---
2,9501 ? Do. 

T.17S, R.14E 
Sec. 9 Sec, 6 

SWfNwtN\Vt 3,095 D ------------ 2,816 3/60 Banner; SWtNWtNWt- 2,682 
~-----------

2,614 /53 SS, 1957 
TG swtswtswt 2,691 

-~~---------
2,622 /53 Do. 

NEtSW!N\Vt 3,089 2,733 2,810 3/60 Banner; SEtSEtSEt- 2,692 
-----~------

2,610 /53 Do. 
HGC 

SErNEtSwt 3,080 D 2,702 ------- ----- Banner Sec. 7 
SEtN\VtSWt-1 3,111 2,775 2,749" ----- -sEisEt 2,705 2,161 P -------- ----- SS, 1957; T-I 

-~ 

"'Corollary data--flot plotted on contour maps but used to supplement or substantiate control data; some data are from wells outside the San 
Xavier area. 



TCIXl-

Well Dote or Depth ~ra- Sillca Location 
number ollection (teet) ture (Si~) 

('F) 

T. 15 S., R. 11 E. 
Sec. 35 NW.NEINW: _________ SX-R- 10/28/5 461+ ----- " 9/18/54 ._---- 81 40 

T. 15 S., R. 13 E. 
See. 22 
SW~SE;NE~-l _______ .. __ ._. 9/8/S9 44 -._-- ---_. 

Sec, 23 
NEiNWiswi ____ • __ SX-10 5(23/56 410 75 37 

See. 26 
sW~NEiNEi ________ ------- 9/8/40 26 ----- -----NW:!:swiNWi ________ SX-1 6{19{34 92 ----- -----

(PWA-]) 

T. 16 S., R. 11 E. 
Sec. 13 
SWiSEtNW~' ________ X-DT-3 '/18/_ 540 ----- 55 

T. 16 S., R. 12 E. 
sec. 26 
SWiNWtSEi ________ X-DT-l '/17/_ 250 74 34 

Sec. 29 
Nwtswiswi ________ SX-W- 10/27/5 14+ 69 62 

'/18/_ 74 51 

Tabl. 8.-AlI'u)'$u or lJI'olllld wllCer, San X.:zllier hldlall Rutrtllltioll, Pima County. Artzona 

{Analyses in parts per million. except ns indicated] 

Mag- Po- Bienr- Car- Fluo- Ni-
Iron Calei\llIl Sodium taa- bon- Sulfat Chlox-lde Boron calum 

,i= ~~[1Ilte (5°4) (el) 
dde :tte (B) (Fo) (Ca) (Mg) (No) 

COs) 
",0 (F) °3) (K) (C03l 

---- " 12 " 217 0 13 14 0.6 
3.8 ______ 

,--- 26 12 27 177 0 '.2 10 .6 5,6 _. ____ 

I 
0 62 12 " 236 0 95 11 

,0 ____ --.-.. 
I 

.02 46 14 57 213 0 94 14 1.0 1.' 0.' 

I 
---- 154 42 " 306 0 404 16 ----- ---- ---------- 37 7 53 ---- 204 0 45 14 ----- ---- ------

---- 44 20 49 194 0 18 82 .6 
5.6 ______ 

I ---- 44 20 46 234 0 40 40 1.0 
.3 ___ • __ 

.l ---- 92 26 496 0 22 47 1.' 45 ---------- 122 39 71 394 0 48 80 .8 162 ------

~ 

Dissolved soUd 
Hardness as CneoS Sodium ~ Specific 

Per- ndsorp- conduct-
Tons cent =00 

Parts per 
CDlcium, c!~~~_ '0- tiOIl-

(micro-
pH 

ratio per aCl'e- di= mhos at xnlllion root magnesium ate (SAR) 
2S"C) 

281 0.38 11. 0 47 1.' '03 
216 .29 11' 0 34 1.1 336 

344 .47 204 10 34 1.5 580 

371 .50 172 0 42 1.9 560 7.5 

830 1.13 557 306 20 1.2 1,230 
360 .49 122 0 49 2.1 --------

369 .50 192 33 36 1.5 61. 

340 .46 192 0 34 1.4 m 

62' .86 344 0 38 2.1 997 
768 1.04 465 142 25 1.' 1.270 


