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GROUND-WATER CONDITIONS IN THE LOWER HASSAYAMPA AREA, 
MARICOPA COUNTY, ARIZONA 

R. S. Stulik 

Introduction 

The lower Hassayampa a r e a  in northwestern MaricopaCounty, 
Ariz. (fig. I ) ,  depends almost entirely on ground water fo r  i t s  irrigation, 
domestic, and livestock water supplies. Since 1939, a planned program 
of water-resources studies has been conducted in Arizona by the U. S. 
Geological Survey in cooperation with the State. F r o m  1942 to  April 
1971 the State was represented by the Arizona State Land Department; 
currently, the Arizona Water Commission represents  the State in the 
cooperative program. The purpose of the program i s  to  make available 
the basic  hydrologic data that a r e  useful in water-resources planning 
and development and in solving o r  alleviating problems that result  f rom 
the large- scale  development of water supplies. This report  summarizes  
the ground-water conditions in the lower Hassayampa a r e a  and makes 
available the basic  ground-water data. 

In 1968 and 1969 an inventory was made of all irrigation wells 
and many of the domestic and livestock wells in the lower Hassayampa 
area .  During 1968-73, fieldwork included measurements  of discharge 
from wells, water-level measurements  in pumping and nonpumping wells, 
and the collection of water samples for  chemical analysis. Power-con- 
sumption records  were obtained from the Arizona Public Service Co.; 
pumpage for irrigation use was computed from power- consumption rec-  
ords  on the basis  of measurements  of well discharge per  unit of power 
consumption. The irrigated acreage was mapped from aerial  photographs 
taken in the summer  of 1968. Records of selected wells, water-level 
measurements,  chemical analyses, field determinations of temperature 
and specific conductance, and dri l lers '  logs a re  given in tables 1, 2 ,  3, 
4, and 5, respectively, in the appendix at the end of this report.  A l l  
well locations in the a rea  a r e  described in accordance with the well- 
numbering system used in Arizona, which is explained and illustrated 
on figure 2; the well locations a r e  shown on plate 1. 





The well numbers used by the Geological Survey in Arizona 
a r e  in accordance with the  Bureau of Land Management's sys tem of land 
subdivision. The land survey in  Arizona is based on the Gila and Salt 
River meridian and base line, which divide the State into four quadrants. 
These quadrants a r e  designated counterclockwise by the capital l e t t e r s  
A, B, C ,  and D. All  land north and east  of the point of origin is in A 
quadrant, that north and west in  B quadrant, that south and west in C 
quadrant, and that south and east  in D quadrant. The f i r s t  digit of a well 
number indicates the township, the second the range, and the third the 
section in which the well is situated. The lowercase l e t t e r s  a ,  b, c, and 
d af ter  the section number indicate the well location within the section. 
The f i r s t  le t ter  denotes a par t icular  160-acre (64. 8-hectare) t rac t ,  the 
second the40-acre  (16.2-hectare) t rac t ,  and the third the 10-acre (4.0- 
hectare)  t ract .  These  l e t t e r s  a l so  a r e  assigned in  a counterclockwise 
direction, beginning in the northeast quarter .  If the location is known 
withinthe 10-acre (4.0-hectare) t ract ,  threelowercase l e t t e r s  a r e  shown 
in the well number. In the example shown, well number (B-4-2)19caa 
designates the wel lasbe ingin  ~ ~ ~ N E * N E $ W ~  sec.  19, T. 4 N., R. 2 W. 
Where m o r e  than one well is within a 10-acre (4. 0-hectare) t rac t ,  con- 
secutive numbers beginning with 1 a r e  added a s  suffixes. 

FIGURE 2 .  --WELL-NUMBERING SYSTEM IN ARIZONA. 



Reporting of data.--The U.S. Geological Survey has adopted 
the policy of reporting data in metr ic  units in combination with English 
units a s  a f i rs t  s tep in what eventually will be total conversion to the 
metr ic  system-the system used by most nations of the world. For  
this report,  me t r i c  units a r e  given in parentheses following English 
units in the text, and English and metr ic  units a r e  shown on the illus- 
trations. The data in the appendix a r e  given either in English units o r  
in me t r i c  units, a s  extensive tabular data donot lend themselves to  dual 
treatment.  

The following factors  may be applied to convert the English 
units used in this report  to metr ic  units. 

Multiply English unit 2.Z To obtain met r i c  unit 

feet (ft) 
miles  (mi) 
square mi les  (mi2) 
a c r e s  (ac) 
acre-feet (ac-ft) 
gallons (gal) 
gallons per  minute (gpm) 

per  foot 
inches (in) 

me te r s  (m) 
kilometers (km) 
square kilometers (km2) 
hectares  (ha) 
cubic hectometers (hm3) 
cubic mete r s  (m3) 
cubic mete r s  (m3) per 

minute per meter  
mil l imeters  (mm) 

The Survey has  been reporting water-quality data in metr ic  
units for  severa l  years;  therefore, the water-quality data in the appendix 
(tables 3 and 4) a r e  given in milligrams per  l i t e r  (mg/l) ,  degrees Cel- 
s ius (OC), and micromhos per  centimeter at 25'C. The t e r m s  "parts 
per  million" and "milligrams per  l i ter" a r e  almost synonymous for 
water containing a s  much a s  5, 000 to  10, 000 m g / l  of dissolved sol ids.  
The exact amount is dependent on the nature of the dissolved material .  
The Survey has se t  7,000 m g / l  dissolved solids as  the point above which 
the difference in parts  per  million and milligrams per  l i te r  becomes 
significant. In order  to  convert data from one system to  the other, a 
density factor mustbe  applied to the  analytical resul ts  of all water con- 
taining more  than 7, 000 m g / l  of dissolved solids. 

Temperature data given in tables 3 and 4 ( see  - appendix) canbe 
converted to  degrees Fahrenheit ( O F )  by using the following: 



... Location. p h y s i c  a 1  setting. and climate The lower Has- 
sayampa a rea  includes the lower par ts  of the Hassayampa River and 
Centennial Wash drainage basins in northwesternMaricopa County. Ariz . 
(pl . 1) . The lower Hassayampa a r e a  i s  in the Basin and Range lowlands 
water province and is about 50 miles  (80 km) west of Phoenix (fig . 1) . 



F o r  e a s e  of discussion, the report  a r e a  is arb i t ra r i ly  divided into two 
parts-the Tonopah-Hassayampa a r e a  and the Centennial a r e a  (pl. 1)- 
in this  repor t .  The repor t  a r e a  covers  about 550 square  mi l e s  (about 
1, 400 km2) of gently sloping alluvial plain that is surrounded by low 
steep-sloped mountains-the White Tank Mountains on the east ,  the 
Belmont Mountains on the northwest, the Palo Verde Hills  on the west, 
andthe Buckeye Hills  on the southeast .  The altitude of the alluvial plain 
ranges f rom about 1, 400 feet  (430 m )  above mean s e a  level at the north 
end t o  about 800 feet  (240 m) at the south end n e a r  the Gila River.  The 
altitude of the surrounding mountains ranges  f rom about 1, 000 t o  3, 000 
feet  (300 to  900 m )  above mean s e a  level.  

The Gila River and i t s  principal tributaries-the Hassayampa 
River and Centennial Wash-drain the a r e a .  In genera l  the s t r e a m s  
a r e  ephemeral  and flow only in response to  precipitation; the Gila River, 
however, may flow during par t  of the yea r  a s  a resul t  of runoff of excess  
i r r igat ion water .  

The climate in the Hassayampa a r e a  is semia r id  and is charac- 
te r ized  by hot s u m m e r s  and moderate  winters .  At Buckeye, which is 
about 5 mi l e s  (8 km) southeast of the repor t  a r e a  at an altitude of 870 
feet (265 m )  above mean s e a  level, the  average daily minimum and max- 
imum tempera tures  range f rom about 33°F (1°C) in January  t o  about 
106°F (41 "C) in July.  The mean annual precipitation is about 7 .5  inches 
(190 mm),  but precipitation is extremely var iable  and ranged f rom l e s s  
than 2 inches (50 mm)  in 1956 to  m o r e  than 21 inches (530 mm)  in 1905 
(Green and Se l le rs ,  1964). More than two-thirds of the average annual 
precipitation occurs  in the s u m m e r  and winter. In general  s u m m e r  
thunderstorms produce high- intensity rainfall of short  duration over  
sma l l  a reas ,  and winter frontal  s t o r m s  produce low-intensity rainfall  of 
long duration over  l a rge  a reas .  Occasionally, rainfall  is sufficient t o  
cause local floods; these  infrequent floods furnish some  recharge  t o  the 
ground-water reservoi r ,  but data a r e  not available t o  determine the 
amount. 

The e r r a t i c  occurrence of precipitation and streamflow pre-  
cludes the e x  t e n  s i v  e development of surface-water  supplies.  When 
available, however, sma l l  amounts of sur face  water  a r e  diverted into 
the Arlington Canal-about 7 mi les  (11 km) eas t  of the report  area- 
f rom the Gila River nea r  Allenville f o r  i r r igat ion in the Centennial a r ea .  
About 100 la rge-d iameter  i r r igat ion wells furnish water to  m o r e  than 
24, 000 a c r e s  (9, 700 ha) of cultivatedland in the lower Hassayampa a rea .  



Rock Units and Their Water-Bearing Properties 

The rock units in the lower Hassayampa area  are, from oldest 
to youngest, crystalline and consolidated sedimentary rocks, volcanic 
rocks, valley-fill deposits, and stream and flood-plain alluvium (pl. 1). 
The crystalline and consolidated sedimentary rocks and the volcanic 
rocks form the mountains that surround the area  and yield small amounts 
of water to wells only where saturated and extensively fractured. The 
principal water-bearing unit in the area is the weakly consolidated valley 
fill, which underlies the alluvial plain to depths of as  much as  1,200 feet 
(370 m). The unconsolidated stream and flood-plain alluvium along the 
channels and flood plains of the Gila River and i ts  tributaries generally 
is above the water table. 

The crystalline and consolidated sedimentary r o c k s consist 
mainly of granite and gneiss and a re  exposed in the Buckeye Hills and 
the White Tank and Belmont Mountains (pl. 1). In the eastern part of 
the Belmont Mountains and at the northwest end of the White TankMoun- 
tains, the unit includes highly deformed sedimentary andvolcanic rocks. 
The crystalline and consolidated sedimentary rocks yield a few gallons 
per minute of water to wells only where the unit is saturated and exten- 
sively fractured. 

The volcanic r o c k s overlie the crystalline and consolidated 
sedimentary rocks and a re  exposed principally in the western part of 
the area. The volcanic rocks comprise a thick sequence of moderately 
deformed rhyolitic to andesitic tuff, welded tuff, and flows that are  over- 
lain bybasaltic andesite to andesiticbasalt flows. In generalthe water- 
bearing characteristics of the volcanic rocks are  similar to those of 
the crystalline and consolidated sedimentary rocks; however, in places, 
such as  inthe southeastern part of the Palo Verde Hills near Wintersburg, 
wells may yield a few tens of gallons per minute of water from fractures 
in the tuff and flows or  from weakly indurated tuff. 

The valley-fill deposits consist mainly of weakly consolidated 
sand, silt, and clay and smaller amounts of gravel and minor basalt 
flows. In places the unit is capped by as  much as  50 feet (15 m) of 
caliche- cemented gravel, ter race  and piedmont deposits, and slope wash. 
In the central part of the area  sand, silt, and clay are  present to depths 
of as  much a s  1, 200 feet (370 m), and some gravel is  present near the 
Hassayampa River. Toward the mountains, the sand, silt, and clay 
grade laterally into sand and gravel, which may be only a few tens of 
feet thick. The valley-fill deposits make up the principal aquifer in 
the report area, and the unit may yield from several hundred to a few 



thousandgallons per minute of water to wells. Basalt flows as  much as  
300 feet (90 m) thick a r e  present in places in the upper part of the unit 
and are  exposed along the Gila River near Arlington. The flows are  
above the water table and a re  not of hydrologic significance. 

The stream and flood-plain alluvium consists of unconsolidated 
gravel, sand, and silt .  The alluvium generally is  l ess  than 50 feet 
(15 m) thick and is above the water table in most of the area.  In places 
near the Hassayampa and Gila Rivers, however, the unit is as  much as  
100 feet (30 m) thick, is saturated in the lower part, and may yield 
moderate amounts of water to wells. 

Ground Water 

Most of the ground water is stored in the valley-fill deposits 
in the lower Hassayampa area; much smaller amounts of water are  
stored in the other units. The stored ground water is the result of an 
accumulation over a long period of time, although some new water is  
added during major flood events. The ground water is stored in void 
spaces between the rock fragments, and, in general, the larger the void 
spaces the more quickly water can be extracted. Therefore, coarse- 
grained materials, such as  sand and gravel, yield more water to wells 
than fine-grained materials, such a s  silt and clay. 

An indicationof the water-yielding ability of the materials pen- 
etrated by a well can be obtained by determining the specific capacity, 
which is calculated by dividing the rate of discharge of water from the 
well by the drawdown of the water level within the well. The specific 
capacity is a function not only of the water-bearing characteristics of 
the material but also of the construction of the well, particularly the 
distribution of the casing perforations in the saturated zone and the depth 
to which the well penetrates the water-bearing material. In the lower 
Hassayampa area  specific capacities range from about 1 to 86 gpm per 
foot of drawdown (0.01 to 1.1 m3 per minute per meter of drawdown). 
(See table 1 in the appendix.) Specific-capacity values a r e  useful in 
estimating differences in the water-bearing characteristics of a unit 
from place to place. 

In 1970 the depth to water inthe valley-fill deposits ranged from 
less  than 20 feet (6 m) below the land surface along the Hassayampa and 
Gila Rivers to 395 feet (120 m) below the land surface in the northwestern 
part of the Tonopah-Hassayampa area (pl. 2A). For the most part, the 
water levels appear to represent asingle water-table aquifer. Exceptions 



include water levels  in severa l  shallow wells along Winters Wash, which 
appear to  represent  a shallow water-table zone fed by periodic flow in 
the wash. 

Use of ground water.--In the lower Hassayampa a rea  nearly 
all  the water withdrawn from the ground-water reservoi r  is used for  
irrigation. In 1969, about 95,000 acre-feet (1 1 7  hm3) of ground water 
was used to  i r r iga te  slightly more  than 24, 000 a c r e s  (9, 700 ha) of culti- 
vated land. The irrigation pumpage was almost evenly divided between 
the Tonopah-Hassayampa and the Centennial a reas .  About 50, 000 acre-  
feet (62 hm3) was pumped from the Tonopah-Hassayampa area,  and about 
45,000 acre-feet (55 hm3) was pumped from the Centennial a rea .  The 
amount of ground water withdrawn for  domestic and livestock purposes 
probably was l e s s  than 100 acre-feet (0.12 hm3) in 1969. 

Effects of ground- water withdrawal. - - P r i o r  to  extensive agri- 
cultural development, the slope of the water table in the lower Has- 
sayampa a r e a  was southward and southeastward toward the Gila River 
and was somewhat l e s s  than the slope of the land surface. The present 
configuration of the water-table surface is principally the result  of in- 
creased withdrawal of ground water for irrigation (pl. 2B). Extensive 
agricultural development in the Tonopah-Hassayampa and Centennial 
a r e a s  beganinthe ear ly  19501s, and by 1960 about 24,000 ac res  (9,700 ha) 
of land was under cultivation. 

The 1970 water-level contours show large  cones of depression 
inthe water-table surface inthe a reas  of extensive agriculturaldevelop- 
ment, and ground-water flow is being diverted toward the center of the 
cones (pl. 2B). The cones of depression a re the  result  of ground-water 
withdrawal. Near the Hassayampa River in the Tonopah-Hassayampa 
area,  pumping for  agricultural purposes is much l e s s  than elsewhere, 
and ground water moves southward along the course of the r iver .  

F r o m  spring 1962 to  spring 1970, water-level changes ranged 
from lit t le o r  no change to declines of more  than 50 feet (15 m )  in the 
lower Hassayampa a r e a  (pl. 2A). Water levels in the eas tern  part of 
the Tonopah-Hassayampa a r e a  did not decline appreciably during the 
period; however, water levels in the extensively developed western part  
declined a s  much a s  57 feet (17 m) .  (See pl. 2 A . )  In the eas tern  part  
of the Tonopah-Hassayampa a r e a  ground- water supplies a r e  used mainly 
for domestic andlivestockpurposes; therefore, ground-water withdrawal 
is considerably l e s s  than in the western part  of the area .  The 1962 
water-level data for the Centennial a r e a  were insufficient to  construct 
water-level change maps. F rom spring 1963 to spring 1970, however, 
water-level changes ranged from a gain of about 15 feet (4.6 m )  near  



the Gila River to a decline of about 30 feet (9 m)  in the central part of 
the area. Nearly all the water levels in wells in the heavily pumped 
central part of the area  showed declines in excess of 15 feet (4.6 m) 
during the period. Figure 3 shows water levels in selected wells in the 
lower Hassayampa area. 

Chemical quality of the ground water.--The available chemical 
analyses and the field determinations of specific conductance of water 
from wells in the lower Hassayampa area  indicate that, in general, the 
water is suitable for irrigation use (tables 3 and 4). The water generally 
is suitable for domestic use, although the dissolved-solids concentra- 
tions a re  somewhat greater  than the lower maximum concentration of 
500 mg/ l  recommended by the U. S. Public Health Service (1962). Most 
ground water in the area  contains l e s s  than 1,000 mg/l ,  which is  the max- 
imum recommended dissolved-solids concentration i f  water containing 
less  dissolved solids i s  not available. The recommended concentrations 
a re  used as  guidelines and a re  not firmly established limits. Water 
containing more than 1, 000 mg/ l  of dissolved solids has been used for 
domestic consumption without apparent harmful effects. 

Fluoride concentrations place definite limits on the consump- 
tion of water for drinking purposes. Excessive amounts of fluoride in 
drinking water cause mottling of the enamel in children's teeth. The 
recommended average optimum fluoride concentrationfor a water supply 
differs according tothe annual average maximum daily a i r  temperatures 
(U. S. Public Health Service, 1962). In the lower Hassayampa area  the 
optimum concentration in drinking water i s  0.7 mg/ l .  The presence 
of more than two times the optimum value (1.4 mg/l)  is grounds for 
rejection of a water supply. In the lower Hassayampa area  fluoride con- 
centrations range from 1 . 2  to 13 mgll,  and most of the ground water 
sampled contains fluoride in excess of twice the recommended optimum 
value (table 3). 

Field determinations of specific conductance of water from more 
than 50 wells a r e  given in table 4 and may be used to estimate the dis- 
solved-solids concentrations. Specific conductance is a measure of the 
ability of the ions in solution to conduct an electrical current and is an 
indication of the amount of dissolved solids in the water; the dissolved- 
solids concentration in milligrams per l i ter  is about 0.6 of the specific 
conductance in micromhos. Specific-conductance values range from 
slightly l ess  than 300 micromhos (about 180 mg/ l  dissolved solids) in 
water from wells near Wintersburg to about 6,000 micromhos (about 3,600 
mg/ l  dissolved solids) near the confluence of the Gila and Hassayampa 
Rivers. Specific- conductance values for groundwater in the Centennial 
areagenerally exceed 1,000 micromhos (about 600 mg/ l  dissolved solids); 



FIGURE 3 .  - -WATER L E V E L S  I N  S E L E C T E D  W E L L S  I N  T H E  LOWER 
HASSAYAMPA AREA. 



along the Gila River the values range from about 2, 000 to 5, 000 micro- 
mhos (about 1, 200 to 3, 000 m g / l  dissolved solids). Specific- conductance 
values in most of the Tonopah-Hassayampa a r e a  range from 500 to  800 
micromhos (about 300 to  480 m g / l  dissolved solids); however, the spe- 
cific conductance of water from eight wells in a 2-mile (3.2-km) radius 
of Tonopah ranges from 1, 080 to 1, 900 micromhos (about 650 to  1, 100 
m g / l  dissolvedsolids). Thetemperature of thewater  from five of these 
wells ranges from 38" to  43°C o r  100" to  110°F. The temperature for  most 
of the ground water in the a r e a  ranges from 20" to  35°C o r  68" to  95'F. 

Summ arg  

More than 24, 000 ac res  (9, 700 ha) of land is irrigated with 
ground water in the 550-square-mile (1,400-km2) lower Hassayampa 
area .  The principal source of ground water is the valley-fill deposits, 
which consist mainly of weakly consolidated sand, silt, and clay; the 
deposits a r e  a s  much a s  1, 200 feet (370 m)  thick in the center of the 
area .  About 95, 000 acre-feet (117 hm3) of ground water was pumped 
from the deposits in 1969. 

In 1970 the depth to  water in the valley-fill deposits ranged 
from l e s s  than 20 to  395 feet (6 to  120 m )  below the land surface. F rom 
spring 1962 to  spring 1970, pumping for irrigation caused water-level 
declines of a s  much a s  57 feet (17 m)  in the extensively developed part  
of the area; little o r  no water-level change took place inthe undeveloped 
part  of the area .  Specific-capacity values range from 1 to 86 gpm per  
foot of drawdown (0.01 to  1.1 m3 per  minute per  me te r  of drawdown). 

Dissolved-solids concentrations in the ground water range from 
180 m g / l  in the northern part  of the a rea  to  3, 600 m g / l  near  the Gila 
River. Most of the water contains l e s s  than 1, 000 m g / l  of dissolved 
solids. Fluoride concentrations range from 1 . 2  to  13 m g / l .  Most of 
thewater sampled contains fluoride in excess of twice the recommended 
optimum value. 
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Table 1. --Records of selected arelle in the lower Hassayampa area 

ivell location: See figure 2 for description of well-numbermg system. 
Perforated interval: OH, open holr. 
Land-surface altitude: Determined from Geolo@cal Survey topographic 

maps. 

Type oiiueli: D. domestic; I ,  irrigation; S, stock: U. unused; 
X. destroyed. 

water level: I, mierpolated: R, reported. 
pumping data: R, reporled. 

See footnote at end of table. 



Table 1. --Records of selected wells in the lower Hassayampa area-Continued 

See footnote at end of table. 
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Table 1. --Records of selected -em i n  the lower Hassayamp. area-Continued 

See footnote at end of table. 

=De 
of 

D 

D 

D 

1 

U 

U 

U 

U 

I 

I 

U 

D 

U 

D 

D 

S 

U 

X 

I 

well 
location 

( ~ - 1 - s ) 1 6 d d a  

16ddd3 

l 7 a d a l  

17ada2 

lsaaal 

18aa.Z 

2Oadb 

2Obba 

20dab 

ZOdbb 

22addl 

22add2 

22babl 

22babZ 

23dcd 

25add 

26baa 

>?am 

2?cbc 

Per fora ted  
interval 

(feel below 
land surface) 

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

80- 238 
OH 238- 300 

80- 130 
OH 135- 200 

50- 188 

75- 200 
OH 200- 254 

5 0 - 2 1 0  
OH 210- 229 

120- 792 

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

OH 197- 218 

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

96- 120 
OH 179- 200 

205- 225 
OH 225- 460 

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

150- 782 
OH 782-1.200 

tmd- 
sur face  

(feet above 
me- sea 

level) 

1.008 

1,002 

1.002 

1.002 

1,007 

1,007 

978 

285 

966 

970 

995 

995 

1.003 

1.003 

987 

960 

983 

970 

965 

I 

Date 
corn- 
pleted 
(year) 

. . . . . . . .  

1946 

1962 

1940 

1945 

1936 

1946 

1955 

.... 

1960 

.... 

1910 

1968 

1950 

1952 

Water 

Depth belor 
l l n d  m i a c e  

86.5 
1'85.2 

75.8 
176. 6 

L':;;: 

34.0 

60.2 
87.1 

48.9 
132.5 

115.4 
11193.0 

129.9 
L'192.0 

81.4 
85. 1 

68.8 
67.9 

138.1 

68.0 

169.0 
188.2 

155.0 
254. 1 

Depth 
of 
well 
(feet) 

300 

200 

188 

254 

229 

792 

116 

218 

87 

200 

460 

. . . . . . . .  

658 

1.200 

l w e l  

mte 

3-13-69 
12-27-71 

5-13-46 
1-13-70 

2-11-65 
lZ-ZP71 

12- 5-56 

3- 1-60 
2-27-63 

7-21-49 
5-19-70 

12- -53 
12-22-71 

12- 4-56 
12-22-71 

3-11-54 
3-13-69 

12-17-53 
12-31-63 

8- 5-68 

1-13-70 

8- 6-68 
1-13-70 

12- 8-53 
2- 1-73 

n e m . r k s  

win te rsburg  s c h m l  well. 

We l l  destroyed ahortly after 
completion. 

Specific 
Clplci ty 
(&. 

per  minute 
PU rmt sf 
dra-dom) 

. . . . . . . . .  

.. . . . . . . .  

. . . . . . . . .  

......... 
1 

Mam- 
eter or 
using 

(inches) 

14 

18 

20 

16 

20 

16 

20 
16 

6 

6 

10 

8 

8 

20 

20 
16 
1 4  

Yleld 
( a m )  

1,070 

1.010 
410 

1.950 
1,380 

860 
120 

Depth 
or 

eaaing 
(feet) 

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

0- 23L 

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

0- 135 

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

0- 188 

0- 20C 

0- ZIC 

0- 402 
405- 792 

0- 19: 

0- 175 

0- 229 

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

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

0- 37C 
370- 731 
730- 78i  

Pvmping 

Draw- 

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

. . . . . .  

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

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

. . . . . .  

. . . . . .  

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

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

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

. . . . . .  
118 

da ta  

Date 
measured  

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

8- 3-56 

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

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

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

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

5-13-48 
8-10-61 

7-13-55 
8- 9-61 

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

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

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

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

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

7-22-53 
8-21-69 



Table 1. --Records of selected wells  in the lower Hassayampa area-Continued 

see footnote at end of table, 



N 
0 

Table 1. --Records of selected wells  in the  lower H a s s a ~ m D a  area-Continued 

See footnote at end of tame. 

Well 
location 

(B-2-6)Bdaa 

8aaa  

Bcaa 

Saba 

9bba 

IOaac 

12aaa 

16caa 

17aaa 

lmdb 

17&a 

l9bbb 

19daa 

2Obba 

20cddl 

20cdd2 

2Odaa 

2Odcc 

Date 
eorn- 
pleted 
(year) 

1964 

1960 

1969 

1958 

.... 

1952 

1963 

1956 

1957 

. . . .  

1963 

1963 

1956 

. . . .  

. . . . . . . .  

. . . . . . . .  
1870 

1966 

Depth 
of 

well 
(feet) 

1.000 

710 

1.090 

600 

250 

250 

520 

675 

220 

1.000 

300 

525 

500 

1.032 

715 

Dlam- 
eter of 
casing 

(inches) 

16 
12 

16 

20 

20 

6 

6 

20 

20 

12 

2 0  

8 

22 

16 

4 

6 

14 
12 

8 

Depth 
of 

cas ing  
(feet) 

0- 839 
828-1.000 

0- 710 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
0-1.000 

0- 200 

0- 20 

0- 520 

0- 506 

200- 220 

0- 420 

0- 300 

0- 476 

0- 500 

0- 529 
508-1.032 

0- 699 

Per fora ted  
i n t e r m 1  

(feet below 
h d  swfacc) 

4 0 0 1 , 0 0 0  

370- 705 

320- 980 
OH 1.000-1.090 

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

OH 200- 250 

OH 20- 250 

170- 520 

201- 506 
OH 506- 875 

OH 0- 200 

320- 420 
OH 420-1.000 

180- 300 

140- 475 
OH 476- 525 

100- 500 

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

. . . . . . . . . . . . . . . . . . .  
72- 529 

526-1.012 

OH 699- 715 

Land- 
avr face  

(feet above 
mean sea 

level) 

1.198 

1,190 

1,170 

1,197 

1,194 

1.200 

1.233 

1.157 

1. 160 

1, 142 

1, 144 

1, 130 

1.114 

1,124 

1.102 

1,100 

1.116 

1.103 

Trpe 

w:L 
I 

I 

I 

1 

I 

U 

S 

I 

1 

U 

I 

I 

I 

I 

X 

U 

I 

D 

Water 

Depth below lanffZ;;face 

273 1 
11288 

221.2 
265.4 

241.5 

1'282 

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

Dry at 203 

171. 0 
228.4 

228 I 
1l7.41 

164.8 
190. 7 

211 i 
214. 7 

140.2 
193.2 

170.6 
11224 

89.0 
123.2 

172.0 
'I226 

~. 

l eve l  

_:zed 

1- -69 
12- -71 

3-14-62 
1-13-70 

1-13-70 

12- -71 

1-15-70 

11-19-56 
1-13-70 

1- -68 
12- -71 

12-18-53 
3-22-61 

1- -69 
1-13-70 

11-18-56 
1-13-70 

3-22-61 
12- -71 

5- 2-46 
3-29-54 

. . . . . . . . . . . . . . . . . . . . . . . . .  
3-24-61 

12- -71 

Yield 
(wrn) 

2.290 

1.670 
2.460 

1,021 
600- 

1.020 

2,300 
2,830 

1,7lO 

1.580 
1. 120 

720 

Specific 
C a p c i t y  
(pnons 

p e r  minute 
p e r  foot of 
drawdo-) 

28 

. . . . . . . . .  

. . . . . . . . .  
11 

. . . . . . . . .  
30 

19 

......... 
15 

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

&marks  

Wel l  apparently filledin. 

January  13, 1970, -ell yield 
variable because of pump surge; 
specific capacity applicable to 
1.020 gpm yield. 

Dug well with cas ing  i n  bottom of 
well. 

Originally dri l led to 529 feet in 1950: 
deepened to 1.032 feet i n  1970. 

Originally drilled to 529 feet i n  1950: 
deepened to 715 feet i n  1966. 

Pumping 

Dm=. 

83 

...... 

. . . . . .  

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

93 

...... 
93 

86 

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

. . . . . .  
76 

:. 
...... 

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

da* 

Date 
measured 

8- 7-68 

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

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

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

8-21-61 
6- 1-62 

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

8- 4-61 

6- 7-68 

8-21-61 
8- 6-66 

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

8- 7-68 

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

6- 1-62 
8- 7-68 

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

8- 7-66 



see footnote at end of table. 
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'Table 2. --Measurements of the  water  l eve l  111 wel ls  in the l ower  Hassayampa rrea-Continued 

Well 
loeatton 

water-  
level 

altitude location 1Y 



See footnote nl e n d  of tnhle  

Date  
m e a s u r e d  

3-12-65 
3-18-88 
3-23-67 
3 -  6-89 
1-19-70 

12-17-50 
1-  3-58 
3-21-81 
3-22-62 
2-20-63 
1-27-83 

12-31-83 
2-13-05 
3-15-08 
1- 2-67 
1-25-88 
9 -  6-(is 
1-12-70 

3-21-61 
3-21-82 
2-20-83 
7-11-03 
2- 7-64 
1-13-85 
1-17-08 
1-20-87 
1-24-08 
1-15-80 
3- 6-00 
3-12-69 
I - IS -70  
1-18-71 
2-15-72 
2 - 1 - 7 3  

3-12-69 
1-12-70 

1 2  7-53 
5-16-68 

3 - 1 2 - 8 2  
2-20-03 

12-30-57 
3-12-02 
2-22-63 
3- 6-Gg 
1 ~ 1 8 . 7 0  

12~20 .71  

5 -  2-4fi 
1-13-48 

10-13-48 
3- 4-49  
3-23-50 
1-26-81 
I -31-52 
2-27-53 

12-15-53 
3-29-54 
2- 7-55 
3-15-58 

12-  0 - 5 6  
1 -  3-58 
1-51-58 
2 -  5-50 
3 - 1 - 6 0  
3-28-61 
3-21-62 
2-20-63 
5-27-63 

12-31-63 
2-12-65 
3-15-66 

W a t e r  
l e v e l  

202, I 
204.6  
2 1 1 . 9  
218.0 
222 .0  

1 8 7 . 0  
180.7  
206.4 
208. 5 
2 1 2 . 2  
215. ti 
217.2  
221.6 
223.8 
228.8 
231.5  
2911.8 

Dvy at 240 
fcoi  

188.4 
182.2  
193. 5 
2 0 0 . 8  
1 0 8 . 0  
2 0 4 . 7  
207 .0  
2 1 1 . 7  
212.6  
219.3  
220.6 
220.4 
229.7 
220.0 
237.0 
237.3  

22b. 6 
227 .4  

1 5 0 . 4  
Dry at 180 

faet  

1 8 4 . 5  
167. 1 

1 4 2 . 2  
162.2  
168.3  
102.8  
1 9 6 . 5  

11222.0  

139.4  
140.5 
130.5 
130.3  
130.5  
138 .5  
1 3 8 . 7  
1 4 1 . 4  
143.0 
142,  1 
143. 2 
147 .0  
152. 1 
156.8 
156.8 
162. 2 
262.8  
172.2  
178.2  
170. 4 
181. 8 
183.0  
187 .5  

Dry rt 188 
feet 

038 
835 
928 
922 
818  

977 
874 
960 
057 
913  
D I D  
848  
913 
Dll 
835  
9 3 3  
828  

. . . . . . .  

854 
948 
D I l i  
938 
841 
938 
093 
92 8 
827 
D2i 
018 
920 
016 
D l l  
883 
803 

810 
818  

982 
. . . . . . .  

910 
047 

007 
947 
041 
916 
813  

900 

086 
885  
985 
889 
985 
985 
085 
884 
882 
983 
982 
877 
873 
OiiS 
868 
983 
862 
053 
047 
047 
940 
941 
937 . . . . . . .  

Wel l  
loc8tIon 

18-2-7126abb 

(R-2-7126ach 

IR-2-7i261,nb 

l"-2-7)271ali 

(R-2-7lZUrna 

(1%-2-712Rbbb 

(B-2-7128brld 

1s-2-7i2Ucan 

(R-2-7128rinr 

(B-2-7129.101 

(B-2-7134bbr 

(n-2-7136ahb 

(B-2-7136hbo 



1 Table 2 .  --Measurements of the water Level in wel l s  in the l o w e r  Hassayampa area-Continued 

Well Dete Wntcr Well mtc water 
tocatIan maasurad level locatton measured level 

(C-L-5)lladb 3-21-46 28.0 828 (C-1-5)29adc- 2- 9-71 16.  1 

6-12-46 28.0 828 Continued 2-20-73 61.0 
10-Z5-46 26.8 829 
12-20-46 27.9 828 (C-1-5lJZbaa 2-24-72 2 '64 .0  

2-17-47 26.6 828 
11- 4-47 27.7 828 (C-I-5132ccb 6 -  7-67 73.5 

4- 2-48 27.9 838 3- 6-68 85.7 
10-  8-48 34.4 822 1-LZ-70 85.0 

See footnote at end of table 



1 1  Measurement made by U.S .  Bureau of Reclamation 



Table 3. C h e m i c a l  analyses of water  from selected 8veils in the lo3ver Hassayampa area 

[Analyses by U. S. Geologlcai Survey. Analfl~cal  results in m ~ l l ~ g r a m s  per liter except a s  indicated. Dissolved solids: Dissolved .o~jds 
represen* sum of determined constituents in solution, 



Tablc 4. - l i i e l d  r i e r e ~ ~ m ~ n a t i u n u  of telnperafurc and conductance of wafer f rom selected wells i n  tire lower Hasslyampa nrca  

3 6 

Well location Date of col iect lon + Tcmpcrature I Specific conductance 
PC1 ( m l c r o m h o s  a t  25'Cl 



Table 4.  --Field determinations of temperature and specific conductance of water from selected wells in the lower Hassayampa area-Continued 

Temperature 
("C) Well location 

Specific conductance 
(micromhas at 25'C) Date of collection 



[Slli,tigl"p,7ic-"ni( i,,e",ii,el,,o,, ,nlr,.r.eri ~ 1 , ~ ~ ~  >I>, C, ;,,,ti, " V  iiors nnt ,,avs nccEsa to rcl l  o l l t l i n ~ a  lor' m o r t  w r l l a l  

Thick- 
DaeeFlptlon Deacr,l,tfon meas 

- r e ,  'feet' 

ln~1b517nah (U-l-5)lichc 

I 
......... ...... 

. . . . . . . . . . .  n o l l l n r ~ ~  ill little sol, 
. . . . . . . . . . . . . . . . . . . .  ,,lael so,, 

I'1.C 81,111 . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . .  18, pinin niillvlum or Calicilr RO 

I 
. . . . . . . . . . . . . . . . .  213  " Sand arm"?, . . . . . . . . . . . . . . . . . . . . . . . .  may . . . . . . . . . . . . . . . . . . . . .  l O l A l .  U E l ' l l l  253 Vni iry - i l l l  drposits Snndrlanr 

Snscl mnd el.0~02 . . . . . . . . . . . . . . . . .  I 

. . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . .  Sand and Bravo1 . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . .  
C L ~ Y  and aravr, . . . . . . . . . . . . . . . . .  
Sand 2nd grave, . . . . . . . . . . . . . . . . .  1 :  Sand. - gravel, and clay . . . . . . . . . . . .  . . . . . . . . . . . . . . . . .  ClnY rind tlrave1 . . . . . . . . . . . . . . . . . . . . .  
Ss"'1 and pea grave1 . . . . . . . . . . . . . .  
Clay and grave, . . . . . . . . . . . . . . . . .  
Sand and nmvei . . . . . . . . . . . . . . . . .  
Clay nn,, girve, . . . . . . . . . . . . . . . . .  
Clay  . . . . . . . . . . . . . . . . . . . . . . . .  
Clay, sand, anrl gravel . . . . . . . . . . . .  
Red clay only . . . . . . . . . . . . . . . . . .  

(n-l-i)L"adb 

. . . . . . . . .  
Hardpan or sandstone . . . . . . . . . .  
mird Clay O r  bIUC "lay ( f i " ~ I  ivatcr1. 
water nand . . . . . . . . . . . . . . . . .  
Sandstone . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . .  
Sand rl ld BrlvLl lsaeond wstor i  . . . .  
Sandetvne o r  grave, . . . . . . . . . . .  
BLum clay Y B I y  hard . . . . . . . . . . .  
Sand r n d  grave, lth>"d waio") . . . . .  
Clay . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . .  TOTAL D>:PTII 





sa, . . . . . . . . . . . . . . . . . . . . . . . . .  
Stream and flood- Cal iebr  ond clay . . . . . . . . . . . . . . . .  sann an6 grnvo, 

plain eliilvlllm or C a l i i h e  and cenlenlrd roc* . . . . . . . . .  
valley-fill  ~LI )YSLB Silt . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . .  .- - G L . " " ~  l Silty Bin* (firtit show 01 ~ . ~ 1 0 1 . 1  

C o n 7 o l e d  rock and sand . . . . . . . . . . .  Send 

. . . . . . . . . . .  . . . . . . . . . . .  
Clzy and priual (wltel.1 . . . . . . . . . . .  
Cliiy and eliells . . . . . . . . . . . . . . . . .  
sand (pipe r o l i o r ~ d l  (xiitor1 . . . . . . . . .  
I led tougil clay and ailolls . . . . . . . . . .  Gravelly clay . . . . . . . . .  Sand (pipa followed1 fvatarl  Clay 

Valley-fil l  deposit s Ccmv#?leO gravel . . . . . . . . . . . . . . . .  Sandy clny . . . . . . . . . . . . . .  H e , ,  <lny 
Milddy sand and gvnvrl (water) . . . . . . .  
Sandstonr . . . . . . . . . . . . . . . . . . . . .  CLny 
Hed volcanic roc* . . . . . . . . . . . . . . .  Sandy 0,- y 
Comcnted err"", and *"ndetane . . . . . .  C D ~ P B ~  sand 
Camenirii m n a n l l i n  1M red olay . . . . .  l h i r !  strata sand and d r y  
Comcnisd gravel and ihlrd silolla . . . . .  Cemented oonglomarale 
M"l,,ltil" c"n~l"ill"l.llc . . . . . . . . . . . .  C h y  
Rllok lnllpiii. bolll0e"s (wotc") . . . . . .  Sand 

TOTAl . UliP'Cll . . . . . . . . . . . . . . . . .  
Grnvrlly ci i iy  

IB-L-Bllon"l> 
T O r A l .  "EI'TII 

S~irrmoe sand . . . . . . . . . . . . . . . . . . .  20 20  
. . . . . . . . . . . . . . . . .  IWLnc gray snnd 60 8 0  

Valley-fili drpos>ts Gray sand and graval  . . . . . . . . . . . . .  80 160 . . . . . . . . . . . . . . . . . . . .  Blown clny 840 000 _ .- . . . . .  Brown clay u l th  ~LI.PPLZ of sl.(lvel 80 880  
Volcanic Focks or (U~I-6113ecb . . . . . . . . . . . . .  .,.!, deppsiie 

MsIpnls with g ~ a y  sand LBO 1 060 
. .- .... . . . . . . . . . . . . . . .  - 

Coir.so gray nand 80  1. 140 
. 

Val,L y.ii , D ~ F X   ray vzr.iegilleri '"0 d . . . . . . . . .  2 $ 0  1 380 Topsoil . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . .  Variegated sand and slnail graurl . . . . .  160 1 . 540 Cnlichc . . . . . . . . . . . . . . . . . . . . . . . .  . . .  . Orry sand with ~ o m e  o a a ~ ~ c  gravel LiO 1 600 CLay . . .  Sand li>rsf show of water at 95 feat1 
. . . . . . . . . . . . . . . . . . . . .  TOTAL Dl. .PTII . . . . . . . . . . . . . . . . .  1. 6DO S>lty annd . . . . . . . . . . . . . . . . . . . . . . . .  -- Val, c y  - I > l l d  "nos ,  ,* Clay . . . . . . . . . . . . . . . . . . . . .  I ' ine aand . . . . . . . . . . . . . . . . . . . .  I D - l - 6 l i l d b e  Sticky alsy 

Sand . . . . . . . . . . . . . . . . . . . . . . . .  
Srndy clay . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . .  Toploi l . . . . . . . . . . . . . . . . . . . . . .  10 10 Sticky clay . . .  C a i i e i ~ e  . . . . . . . . . . . . . . . . . . . . . .  20 30 Sandy clay. with some small gravel . . . . . . . . . . . . . . . . .  Gravmlly clay . . . . . . . . . . . . . . . . . .  40 10 (lard epay rock 

. . . . . . . . . . . . . . . . . . . . . . . .  Clay 15  85 Valley-rill deposits or . . . . . . . . . . . . . . . . . . . . . . .  ~~~~~l o 83 e r y s t ~ l l i n e  and con- . . . . . . . . . . . . . . . . . . . . . .  
Vdlcy-flll  dopoeits 

Clay f f irs i  u'etar a l  1ODfert. raised scdimLnirry 
Granite 

. . . . . . . . . . . . . . . . . .  to 90 leetl 21 iZO rooks . . . . . . . . . . . . . . . . . . . .  Sandy olny 65 183 
Sand and srnvel . . . . . . . . . . . . . . . . .  20 208 TOl'AL. OEPTli . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . .  Clny 30 235  . . . . . . . . . . . . . . . . . .  Gravelly clay I2 247 . . . . . . . . . . . . . . . . .  Sand and g r a v ~ l  I 3  260 

'TOTAL DEi ' IH . . . . . . . . . . . . . . . . .  260 

IR~iLGliGdddl 
fB- l -Bl i2bea 7 

Sandy loam soil . . . . . . . . . . . . . . . . .  
clay . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . .  Sand . . . . . . . . . . . . . . . . . . . .  Snndy clay . . . . . . . . . . . .  Clay with gravel lnlxed 
Clay wit,, layore of s i l t  

l w l t e ~  b ~ s ? I n g l  . . . . . . . . . . . . . . .  
Clay With grave1 . . . . . . . . . . . . . . . .  . . . . . . . . . .  rine sand ( r a t e r  h e a ~ i n g l  
Clay W i t h  layers 01 sand 

(water bearing1 . . . . . . . . . . . . . . .  
a n y  . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . .  Send (water bearing1 
Clay . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . .  Sand (water bearing1 
Clay . . . . . . . . . . . . . . . . . . . . . . . .  

Cal iohe  . . . . . . . . . . . . . . . . . . . . . .  
Sond. clay . . . . . . . . . . . . . . . . . . . .  
S m d .  brave) . clay . . . . . . . . . . . . . . .  
Dra"L1. "lay . . . . . . . . . . . . . . . . . . .  . . . . . .  . Sand. grave,. olay some water 
Snnd. gravel. clay . . . . . . . . . . . . . . .  
Sandy oiay . . . . . . . . . . . . . . . . . . . .  
Clay end rook . . . . . . . . . . . . . . . . . .  
Clay . . . . . . . . . . . . . . . . . . . . . . . .  
omve,. sand . clay . . . . . . . . . . . . . .  
Clay . . . . . . . . . . . . . . . . . . . . . . . .  
Gravel . Elay . . . . . . . . . . . . . . . . . . .  
Cnlichc . . . . . . . . . . . . . . . . . . . . . .  
Clay and graval . . . . . . . . . . . . . . . . .  
Clay balls Wit.. water  . . . . . . . . . . . . .  
orave,. clay . . . . . . . . . . . . . . . . . . .  
N o l a p  . . . . . . . . . . . . . . . . . . . . . . .  
TOTALDEFT13 . . . . . . . . . . . . . . . . .  



Table 5.--Modified drillers' logs oi selected wells in the lower Elresayampa area-Continued 

. . . . . . . . . . . . . . . . . . . . . .  TQpSoil 5 5 stream an* flood . . . . . . . . . . . . . . . . . . . . . .  i'ood-p'ain Caliehe LO 15 plain alluvium I 
sli""i"m . . . . . . . . . . . . . . . . . . . . . . . .  Clay 68 84 > I ~ ~ - f l l l  depo . . . . . . . . . . . . . . . . .  Cemented rack 6 SO 

Cis . . . . . . . . . . . . . . . . . . . . . . . .  3 0  120 

. . . . . . . . . . . . . . . . . .  Malgais rock 5 125 
Clay . . . . . . . . . . . . . . . . . . . . . . . .  3 128 ......... 

Valley-<ill  dnposita Cemented rock . . . . . . . . . . . . . . . . .  3 131 
. Clsy  . . . . . . . . . . . . . . . . . . . . . . . .  15 146 Yrll *,. .....,. . . . . . . . . . . . . . . . . . . . .  Sindv cia" 2 148 

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

Clay 
OF-y r a n d  
Sand and #rave, with streaks of 

. . . . . . . . . . . . . . . . . . . . .  gFavel . . . . . . . . . . . . . . . . .  . . . . . . . . .  . . . . . . . . . . . . . . . . . .  orave, W l f h  streaks of clay 
Pine red sand . . . . . . . . . . . . . . . . . .  ............. 

Yolesnie rock8 BlroX mn1pris FOE* . . . . . . . . . . . . . .  Fino biaE* Band wit,, smal l  st"eaks 
ned roe*-to.. mation l >"known . . . . . . .  of clay . . . . . . . . . . . . . . . . . . . . .  

Malpais with streaks or red sand . . . . .  
TOTALDEFIH . . . . . . . . . . . . . . . . .  BQuldeFs and malpaia . . . . . . . . . . . . .  

V o k i c i ? )  rocks Maipais with streaks of quart % and 
red sand . . . . . . . . . . . . . . . . . . .  

(8-1-B)i8aaai Hard tight black sand . . . . . . . . . . . . .  

Valley-fill dsposits 

, ey deposits 

Volcanjo(?) rocks 

Stream and flood-plain 
allvvivm and valley- 
fill deposits 

Stream and liood- 
plaini") alluvium 

Vailey-hll depo"t8 

"allhy., I l l  deposits 

Yolcrnic racks 

stream and r lood~ 

Valley-fill deposits . . . . . . . . . .  
Pea gravel and wnfe? sand . . . . . . . . .  
Large and smal l  bouldera and sand . . . .  
Hard cemented boulders . . . . . . . . . . .  
Lsrge end smal l  boulders and sand . . . .  
Large loose b~uldmrs  . . . . . . . . . . . . .  
Large and smal l  slick boulders and 

sand . . . . . . . . . . . . . . . . . . . . . .  
TOTALDEPTH . . . . . . . . . . . . . . . . .  

4 
4 

55 
5 

22 
25 
LO 
60 
I5 

2 
3 
2 
3 

30  

14 

20 

7 
ZO 
15 

3 
2 
8 

12 

2 
30 

1 

z 

'Topsoil . . . . . . . . . . . . . . . . . . . . . .  
Sill . . . . . . . . . . . . . . . . . . . . . . . . .  
Clay . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . .  Water gravel 
Clay . . . . . . . . . . . . . . . . . . . . . . . .  
Water sand md pack sand . . . . . . . . . .  . . . . . . . . . . . . . .  Boulders and #ravel . . . . . . . . . . . . . . . . . . . .  Sandy d a y  
Drauel . . . . . . . . . . . . . . . . . . . . . . .  
T O ~ L D E F T ~  . . . . . . . . . . . . . . . . .  

(B-L-6lZOadb 

sal 
sn, . . . . . . . . . . . . . . . . . . . . . . . . .  
Sandy so,, . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . .  cemenie* grave, 
Sandy clay . . . . . . . . . . . . . . . . . . . .  
Cemented small rock . sand and 

gravel . . . . . . . . . . . . . . . . . . . . .  
Malpais rock. water gravel and . . . . . . . . . . . . . . . . . . . . . .  sand 
Malpais rock . conglomerate . Isrge. 

medium. a,, d tine . . . . . . . . . . . . .  
Boulders. gravel and sand . . . . . . . . .  
Cemented boulders . . . . . . . . . . . . . .  
Large boulder8 . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . .  Pack sand and water  
Water boulders and sand . . . . . . . . . . .  
Red clay. gravel. sand md 

boulders . . . . . . . . . . . . . . . . . . .  
Malpais bollidere . . . . . . . . . . . . . . . .  
B o u l d e ~ ~  and sand . . . . . . . . . . . . . . .  
Mslpais  boulders . . . . . . . . . . . . . . . .  
Slick boulders and sand . . . . . . . . . . .  
Very hard brown rook . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . .  TOTALDEPTH 

(B-l-B)Zodab 

. . . . . . . . . . . . . . . . . . . . . . . . .  sal 

. . . . . . . . . . . . . . . . .  TOTALDEPTEI 

iB~1-6)23ded 

Valley rill . . . . . . . . . . . . . . . . . . . . .  
Sandy clay . . . . . . . . . . . . . . . . . . . .  
caliehe type d a y  (soft) . . . . . . . . . . . .  
Brown Clay . . . . . . . . . . . . . . . . . . . .  
O ~ s y - w h i t e  sand ("e"y fine and tight . 

only water strata in welil . . . . . . . .  
B l o w n  Clay. sticky . . . . . . . . . . . . . .  
TOTALDEPTH . . . . . . . . . . . . . . . . .  

iB-L-6127rcc 

SLlt and sand . . . . . . . . . . . . . . . . . . .  
Gra'sand . . . . . . . . . . . . . . . . . . . .  
Cisy . . . . . . . . . . . . . . . . . . . . . . . .  
Clay . . . . . . . . . . . . . . . . . . . . . . . .  
Melaphyre . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . .  Melrphyre and bauldeFs 
Red sandy clay . . . . . . . . . . . . . . . . .  
Melaphyre . . . . . . . . . . . . . . . . . . . .  
Red clay . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . .  Melrphyre 
Red Eiay . . . . . . . . . . . . . . . . . . . . .  
Melaphyre . . . . . . . . . . . . . . . . . . . .  
White sandy clay . . . . . . . . . . . . . . . .  
Dark-reddish melsphyre . . . . . . . . . . .  
Melaphyre . . . . . . . . . . . . . . . . . . . .  
Hard melaphyre . . . . . . . . . . . . . . . .  
TOTALDEPTH . . . . . . . . . . . . . . . . .  

iB-1-6)27ddc 

. . . . . . .  Clay with few streaks of sand 

Gray~oolored boulders . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . .  Gray clay 

4 

63 
68 
80 
LL5 
L25 
185 
200 

200 

2 
5 
7 

10 
48 

63 

83  

, ;; 
125 
128 
130 
138 

150 

::; 
151 
L B 1  
188 

188 

2 

Gray boulders . . . . . . . . . . . . . . . . . .  
Red clay . . . . . . . . . . . . . . . . . . . . .  
Grayboulders . . . . . . . . . . . . . . . . . .  
Red caliehr formation . . . . . . . . . . . .  
Gray caliehe formation . . . . . . . . . . . .  
Red e a l i ~ h e  f a ~ m a t i o n  . . . . . . . . . . . .  
Oray saiiche formation . . . . . . . . . . . .  
Red clay . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . .  TOTALDEPTH 

2 2  
70 
73  

120 
135 
148 

plsin alluvium or 
valley-fill deposits 

7 9 2  

107 

28 
25'1 

164 

92  
81  
10 
82 
I D  
IS 
10 
20 

4 0  
20 
51 

360 

70 
30 

260 
20 
20 
60 
100 

80 
30 
20 

Caliohe and clay . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . .  Gravel and slit 
Clay . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . .  oraye, and rater (sand) 
Prick sand and clay . . . . . . . . . . . . . .  
Pack sand snd gravel . . . . . . . . . . . . .  
Tough clay . . . . . . . . . . . . . . . . . . . .  

4 1  
4 2 4 6  
4 5 9 1  

198 

ZZB 
460 

460 

4 0 4 0  
1 0 5 0  

214 
6 2 2 0  

312 
381 
403 
486 
495 
510 
520 
640 

5 5 4 1  
585 
606 
686 

656 

360 

430 
160 
120 
740 
780 
820 
920 

1. 000 
1.030 
1. 050 

1. 050 

7 
13 
48  

3 
41 
15 
L3 



l D ~ I L B l : + $ l b b  l I 4 - I ~ m S n l > h  

T",'l"ll . . . . . . . . . . . . . . . . . . . . . .  2 

'I"'l.Al. " i < l T M  . . . . . . . . . . . . . . . . . 
TOTAl, UEI'TII . . . . . . . . . . . . . . . . . 1 . 4 1 3  

l D ~ 2 % 1 ) 2 9 d a e  

-. ~~ ~- 
l ~ - ~ - o ) 3 4 ~ ~ l c  

TOTAl. I>I:PTR . . . . . . . . . . . . . . . . . 210  

~ ~ 

IB-2-1132aha 

TOTAL l>I,:PTl! . . . . . . . . . . , , , , , , , 
4 5  
10 

Sand with 8- to 10-inch blnds 



Table 5.--Modified drillers' loge of Bclecfed wells in the lower tiaaeayampa area-Continued 

. . . . . . . . . . . . . . . . .  TOTALDEPTH 1. 080 li lB-2-B)23aab 

No data . . . . . . . . . . . . . . . . . . . . . .  632 6 3 2  
IB-2-6117aaa Clay . . . . . . . . . . . . . . . . . . . . . . . .  101 7 3 3  

Sand and gravel . . . . . . . . . . . . . . . . .  7 710 
Clay With grave,. cemented . . . . . . . . .  7 "47 

Stream end flood-plain Topso>l 50 50 . . . . . . . . . . . . . . . . .  Sand and gravel 3 7 5 0  . . . . . . . . . . . . . . . . . . . . . .  alluvium Clay with gravel. cemented . . . . . . . . .  28 778 
Sand clay . . . . . . . . . . . . . . . . . . . . .  1 5  125 Sand and gravel . . . . . . . . . . . . . . . . .  8 786 
Sand. dry . . . . . . . . . . . . . . . . . . . . .  25 L50 Clay with gravel . cemented . . . . . . . . .  14 800 
sand clay . . . . . . . . . . . . . . . . . . . . .  45  195 Sand and gravel . . . . . . . . . . . . . . . . .  10 810 
Sand grave> (lots ol water.  raised Clay with gravel. cemented . . . . . . . . .  SO 840 

I77 feet) . . . . . . . . . . . . . . . . . . .  30 Sand and gravel 6 846 . . . . . . . . . . . . . . . . .  
Boulders and water . . . . . . . . . . . . . .  25 ii' Clay W i t h  gravel. Cemented . . . . . . . . .  14 BOO 

Va''Py-ftl' 

Hard red rock . . . . . . . . . . . . . . . . . .  40 290 Sand and gravel . . . . . . . . . . . . . . . . .  6 865 
y.fill deposit . sand and grave1 . . . . . . . . . . . . . . . . .  an 310 clay with gravel. cemented . . . . . . . . .  37  903 

Gravel and water ................ 10 320 Sand and gravel 14 917 . . . . . . . . . . . . . . . . .  
Sand gravel . . . . . . . . . . . . . . . . . . .  30 350 Clay with gravel. cemented . . . . . . . . .  10 936 
Conglomerate . . . . . . . . . . . . . . . . . .  30 380 Sand and gravel . . . . . . . . . . . . . . . . .  8 911 
Oravei . . . . . . . . . . . . . . . . . . . . . . .  20 400 Clay with gravel . cemented . . . . . . . . .  28 972 
Conglomerate . . . . . . . . . . . . . . . . . .  40 440 Sand and gravel . . . . . . . . . . . . . . . . .  6 978 
Clay . . . . . . . . . . . . . . . . . . . . . . . .  10 450 Clay vlth gravel . cemented . . . . . . . . .  I 9  990 
Sand and gravel . . . . . . . . . . . . . . . . .  45  486 Sand and gravel . . . . . . . . . . . . . . . . .  7 997 
Conalamerate. very hard .......... 180 876 Cihy with gravel . cemented . . . . . . . . .  5 1.002 

TOTALDEPTH ................. 876 TOTALDEPTH . . . . . . . . . . . . . . . . .  1. 002 



sun . . . . . . . . . . . . . . . . . . . . . . . .  I 
SLream and ,,onr,+p,ii>n Clay e l l lc l ie  . . . . . . . . . . . . . . . . . . .  7 

s I I ~ a v / ~ / n l  S i l t  and ariivrl . . . . . . . . . . . . . . . . .  14 

-- . . . . . . . . . . . . . .  "allmy till in* clay 0 
CiFIIULI . . . . . . . . . . . . . . . . . . . . . . .  10 

Cnlicllr . . . . . . . . . . . . . . . . . . . . . .  
UI'Y sand . . . . . . . . . . . . . . . . . . . . .  
Wale l 'aand (watc i  138 feet, 

~Lnllrls 11" ,rot1 . . . . . . . . . . . . . . .  
Clay . . . . . . . . . . . . . . . . . . . . . . . .  
Sand . . . . . . . . . . . . . . . . . . . . . . . .  
Clny . . . . . . . . . . . . . . . . . . . . . . . .  
Sand . . . . . . . . . . . . . . . . . . . . . . . .  
Clay . . . . . . . . . . . . . . . . . . . . . . . .  
Sand . . . . . . . . . . . . . . . . . . . . . . . .  
Cloy . . . . . . . . . . . . . . . . . . . . . . . .  
Sand . . . . . . . . . . . . . . . . . . . . . . . .  

' r . :  . . . . . . . . . . . . . . .  1 ,  I . . . . . .  . . . . . .  
. . . . I  . ..., r . . . . .  : I :  
Pael sand . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . .  watrl. rind.. 
Clay . . . . . . . . . . . . . . . . . . . . . . . .  
l l a ~ l l  BandSlonc . . . . . . . . . . . . . . . . .  
Urnlri. sand and p lcL  sand . . . . . . . . . .  . . . . . . . . . . . . . . . . .  ,led ciay, tYllgll 

Sand and gl.avei . . . . . . .  
Clay . . . . . . . . . . . . . .  
Sand . . . . . . . . . . . . . .  
Clay . . . . . . . . . . . . . .  
Sand . . . . . . . . . . . . . .  
Clay . . . . . . . . . . . . . .  
D ~ a u e l  . . . . . . . . . . . . .  
c i sy  . . . . . . . . . . . . . .  
Sand an* grave, . . . . . . .  
Clay . . . . . . . . . . . . . .  
Sand . . . . . . . . . . . . . .  
cis). . . . . . . . . . . . . . .  
crave1 . . . . . . . . . . . . .  
A d  clay an* grave1 . . . .  
Clay . . . . . . . . . . . . . .  
Gravel . . . . . . . . . . . . .  
G ~ a v e l  ""d ciay . . . . . . .  

Sandetune . . . . . . . . . . . . . . . .  
Sind . . . . . . . . . . . . . . . . . . .  
Cahcllr . . . . . . . . . . . . . . . . .  
rh>n l a y e r s  of snnd belrran slonc 
Sand . . . . . . . . . . . . . . . . . . .  
Clay . . . . . . . . . . . . . . . . . . .  
snn* . . . . . . . . . . . . . . . . . . .  

Sand . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . .  Slndatonr 
Sand . . . . . . . . . . . . . . . . . . . . . . . .  
sandstons . . . . . . . . . . . . . . . . . . . . .  
snni, . . . . . . . . . . . . . . . . . . . . . . . .  
Sllldslone . . . . . . . . . . . . . . . . . . . . .  
Sand . . . . . . . . . . . . . . . . . . . . . . . .  
Clay . . . . . . . . . . . . . . . . . . . . . . . .  
Sand . . . . . . . . . . . . . . . . . . . . . . . .  
Clay . . . . . . . . . . . . . . . . . . . . . . . .  
Sand . . . . . . . . . . . . . . . . . . . . . . . .  
Clay . . . . . . . . . . . . . . . . . . . . . . . .  
Sand . . . . . . . . . . . . . . . . . . . . . . . .  

Topsoil . . . . . . . . . . . . . . . . . . . . . .  
Clay and grave, . . . . . . . . . . . . . . . . .  
,aoe= grave, . . . . . . . . . . . . . . . . . .  
c l a y  . . . . . . . . . . . . . . . . . . . . . . . .  
Sandy clay . . . . . . . . . . . . . . . . . . . .  
Clay . . . . . . . . . . . . . . . . . . . . . . . .  
Sandy clay . . . . . . . . . . . . . . . . . . . .  
sand ma . . . . . . . . . . . . . . . . .  
Sandy oiny . . . . . . . . . . . . . . . . . . . .  
Hard oiny . . . . . . . . . . . . . . . . . . . . .  
Cemented sand and gravel W i t l i  

B o i l  spnta . . . . . . . . . . . . . . . . . . .  

Clay . . . . . . . . . . . . . . . . . . . . . . . .  
Sand . . . . . . . . . . . . . . . . . . . . . . . .  
Sandstone . . . . . . . . . . . . . . . . . . . . .  
Fin" sand . . . . . . . . . . . . . . . . . . . . .  
Clay . . . . . . . . . . . . . . . . . . . . . . . .  
Snlldslollc . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . .  Sand l l i r s l  water,  l iol l  
Clay . . . . . . . . . . . . . . . . . . . . . . . .  
Convre rand. cloy nna sand rocks 

(wlferl. . . . . . . . . . . . . . . . . . . . .  
stone . . . . . . . . . . . . . . . . . . . . . . . .  

(H-2-6133caa 

. . . . . . . . .  232 Surlacc sand end silt 
240 Clay with rmall etreaks of 

. . . . . . . . . . . . .  . . . . . . . .  
Smail variegated gravel and snnd . . . . . . .  252 Sand with streaks of clay . . . . . . . . . . . . .  300 !lard rirm snnd 

Sand and gravel (water) .  . . . . . . . . . . .  
Clay . . . . . . . . . . . . . . . . . . . . . . . .  
Sand. "lay. end grave, strata . . . . . . .  va,.v,ne from L to  8 inei1cs 

. . . . . . . . . . . . . . .  - I TOTAL D I P T I T . .  1-1 



Table 5.--:dodiEied dr i l l em log. of relecied wells ul the lou.er Hsssayampa area-Continued 

De.c~~ouoll D.~dpUon str.tl#r.pYe unit 
U.&l (I.*) 

(feat) 

(B-2-7122bbb IB~2~7121bba 

. . . . . . . . . . . . .  very gravelly topso,, 

Gravelly clay . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . .  Sandy clay 
very grsv"lly . . . . . . . . . . . . . . . . . .  
Sandy clay . . . . . . . . . . . . . . . . . . . .  . . . .  Mostly grave, W i t h  very little clay 

. . . . . . . . . . . . . . . . . .  Gravelly slay . . . . . . . . . . . . . . . .  crave1 and sand 
Gravelly clay . . . . . . . . . . . . . . . . . .  
Moelly g"aval . . . . . . . . . . . . . . . . . .  
crave,," clay . . . . . . . . . . . . . . . . . .  

Grave, and sand . . . . . . . . . . . . . . . .  20 20 
Gravel, sand. decomposed granite . . . .  10 30 

. . . . . . . . . . . . . . . .  Gravel and sand 10 10 
Sand and rock . . . . . . . . . . . . . . . . . .  80 120 

. . . . . .  Sand m d  rock. in~resse m sand 30 150 . . . . . . . . . . . .  Sand, gravel and rock 20 110 
Sand, grave1 and roo%, inorense 

. . . . . . . . . . . . . . . . . . . .  in sand 20 190 
Sand and rock . . . . . . . . . . . . . . . . . .  130 320 

. . . . . . . . . .  Sand and rocl. celnenled 30 350 
. . . . . . . . . . . .  Sand and rack. loosar LO 360 

. . . . . . . . . . . . . . . . .  TOTAL DiiPTli I 1 360 

. . 
Gravel . . . . . . . . . . . . . . . . . . . . . . .  
Olavel and clay . . . . . . . . . . . . . . . . .  
crave,  . . . . . . . . . . . . . . . . . . . . . . .  
Gravelly clay 1 . . . . . . . . . . . . . . . . . .  

. ~ . . . . . . . . . . . . . . . .  Valley -.ill Sa"d and gFsVEl 
Graveill clsy . . . . . . . . . . . . . . . . .  
Sand an* grave1 . . . . . . . . . . . . . . . .  
Clay . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . .  Gravel. very little clay 
Sticky clay . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . .  G ~ a v e i l y  olay, sticky 
Sandy 01ry . . . . . . . . . . . . . . . . . . .  

Clay . . . . . . . . . . . . . . . . . . . . . . . .  
crave,  . . . . . . . . . . . . . . . . . . . . . . .  
Clay . . . . . . . . . . . . . . . . . . . . . . . .  
Gravel . . . . . . . . . . . . . . . . . . . . . . .  
Clay . . . . . . . . . . . . . . . . . . . . . . . .  
Gravel . . . . . . . . . . . . . . . . . . . . . . .  
Clay . . . . . . . . . . . . . . . . . . . . . . . .  
Gravel . . . . . . . . . . . . . . . . . . . . . . .  
Clay . . . . . . . . . . . . . . . . . . . . . . . .  
Gravel . . . . . . . . . . . . . . . . . . . . . . .  
Clay . . . . . . . . . . . . . . . . . . . . . . . .  
Gravel . . . . . . . . . . . . . . . . . . . . . . .  

I . ,  . . . . . . . . . . . . . . . . . . . . . .  
, i r . V C .  . . . . . . . . . . . . . . . . . . . . . .  

1 .  , . l i , , .  . . . . . . . .  
<.?. \ .<I  * . , . , I " , , C ? " C 2 , ,  6 . . . . . .  

valley fill . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . .  Stream and mod-plain Gravel and caliehe 
alluvium and "alley- Crave1 and "lay .  . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . .  rill deposits Clay W i t h  grit 

Bricklike clay .................. 



Inble 5 .  - -Modi f l ed  drliler.8' logs of Beiecled wells in the L o w r r  Ei.lsslynmpa IPra-Cuntinueii 

18-2-7120anb-Caniinaed IB~Z-7LPBbab 

cOnglom(.rste . . . . . . . . . . . . . . . .  2 8 3  450  

T O r A L " E P T H . . . . , . . . . . . . . . , . .  450 

(8-2-7127aab 

r i l l  depaaita- -- 
eoniinued Topaoil . . . . . . . . . . . . . . . . . . . . . .  7 1 

Clsy . . . . . . . . . . . . . . . . . . . . . . . .  18 25  
Graual . . . . . . . . . . . . . . . . . . . . . . .  6 3 1  
Clay . . . . . . . . . . . . . . . . . . . , . . . . 123 IS4 
sand (rater bral.lngl . . . . . . . . . . . . . 6 L O O  
G I . a " e l . . . . . . . . . . . . . . . . . . . . . . .  37  IS7 

GI.SVO~ (water bcann.1 . . . . . . . . . . . . 6 281 
?lard clay . . . . . . . . . . . . . . . . . . . . . 23 104 
Clay . . . . . . . . . . . . . . . . . . . . . . . .  0 110 
D ~ s u r l  (water bearing1 . . . . . . . . . . . . B 319 
Hard evneion,eratv . . . . . . . . . . . . . . 31 350 

l'OTAl, DTl'Tll . . . . . . . . . . . . . . . . . 
TOTAl, DEPTII . . . . . . . . . . . . . . . . . 150 

- .- 
l l l -2 -1 )26ahb -- 

- -- -- lR-2-7)28i,bb 

Tnpsnil . . . . . . . . . . . . . . . . . . . . . .  2 2--~- 
l ierd c l a y . .  . . . . . . . . . . . . . . . . . . . 6 
Sand, s""vel . . . . . . . . . . . . . . . . . . . 3 11 
Ile8.d clay . . . . . . . . . . . . . . . . . . . . . 18 28 
Oi .evd . . . . . . . . . . . . . . . . . . . . . . .  2 31 
ll8l.d clay . . . . . . . . . . . . . . . . . . . . . 23 64 
Gravel . . . . . . . . . . . . . . . . . . . . . . .  6 
(.Lay , . . . . . . . . . . . . . . . . . . . . . . . 26 
Grave, , , , , , . , . . . . . . . . . , , , . . . . 5 
ciay . . . . . . . . . . . . . . . . . . . . . . . . 48 
Soft ELBY . . . . . . , , , . . . . . . . . . , . . 4 144 
I'in" silt nnd sand (water bearing) . . . . 2 1<6 

Strcam and flood-plain Clay . . . . . . . . . . . . . . . . . . . . . . . . 10 156  
~ l l ~ ~ ~ i u r n  and valley- O ~ o v e l  liueter bearing) . . . . . . . . . . . . 3 150 
f i l l  dmyosits Hard clay . . . . . . . . . . . . . . . . . . . . . 49 208 

il'a,c,--be.rfng gravr, and 
tilln h a d  shrlls . . . . . . . . . . . . . . . 70 218 

Conzlon,eratr lba~.d  elay and . . . . . . . . . . . . . . . . . 13 zn i  TOTAL ~ r ~ r i r . .  . . . . . . . . . . . . . . . 
G ~ a v c l  (watcr  b u r i l n ~ l  . . . . . . . . . . . . S 206 
Conglomerate . . . . . . . . . . , . . . . . . .  6 302 
Gravel (water bearing1 . . . . . . . . . . . . 5 301 
Conglamo~nte . . . . . . . . . . , . . . . . . .  2 1  328 
Orsvml  (water b e s r i n ~ l  . . . . . . . . . . . . I 829 
naen ~ ~ ~ g l ~ m r r a t e  . . . . . . . . . . . . . . 83 382 
c r s v ~ l  1waiar berringl . . . . . . . . . . . . L 393 
Herd eonslonerele . . . . . . . . . . . . . . 7 600 la-2-il9Sbaa 

TOT,,,> DEPTH . . . . . . . . . ... . . . . 400 

--- 
(8-2-71268cb 

Sandy ~ i e y  . . . . . . . . . . . . . . . . . . . . 155 15s 
Sandy g ~ a u e l  laatcrl . . . . . . . . . . . . . 30 186 

and 
Sand rock . . . . . . . . . . . . . . . . . . . . . 8% 240 
Sandy gravel (hot water) . . . . . . . . . . . 20 260 

s"uY'"m B"d Sandstone . . . . . . . . . . . . . . . . . . . . . 35 295 
fill dagoslts cong,omerata . . . . . . . . . . . . . . . . . .  105 400 

Sandy gravel . . . . . . . . . . . . . . . . . . . 50 450 
Conglomerata . . . . . . . . . . . . . . . . . .  50 500 

TOTAr,DEPTH . . . . . . . . . . . . . . . . .  500 T O T A L D E P T H . . . . . . . . . . . . . . . .  



Table S . ~ ~ M O d i l i * d  drillersm logs of selected we,, . in t i le lower l ransayampa area-"ontinuad 

. . . . . . . . . . .  su,.,nrr sand and grave, I 
Broi>.n clay . . . . . . . . . . . . . . . . . . . .  
Clay wi th  bouidcrs . . . . . . . . . . . . . . .  
H I F d  bl.OW" CI.Y ehlbedded 

ail,. boulders . . . . . . . . . . . . . . .  
Ciny sand . . . . . . . . . . . . . . . . . . . .  
"Briogated send . . . . . . . . . . . . . . . .  
Black volclmc roc* . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . .  "slirgrted l a n d  
M l l P a I i s  . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . .  Streaks ol d i r h  sand snd clay 
S t ~ e a i s  Of variegated sand rlternatillg 

W i t h  streaks o, eiay . . . . . . . . . . . .  

Clay . . . . . . . . . . .  
Sand . . . . . . . . . . .  
Shell . . . . . . . . . . .  
Sand . . . . . . . . . . .  
Shell . . . . . . . . . . .  
Sand . . . . . . . . . . .  
Si ior  Of  %Fa"el . . . .  
Shell . . . . . . . . . . .  
Clay . . . . . . . . . . .  
Sand (shor ai  gravel1 
She,, . . . . . . . . . . .  

. . . . . . . . . . . . . . . . .  Show of gravel 
Sandy clay . . . . . . . . . . . . . . . . . . . .  

s ~ r r a e e  sand and ciay . . . . . . . . . . . . .  LOO 100 c l a y  . . . . . . . . . . . . . . . . . . . . . . . .  
Sand and grivc ,  W i t h  streaks 

. . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . .  of clay 160 260 TOTALDSPTR 
St"Lsm rind f'ood-p'ain O ~ a v c i  streaks and gravel . . . . . . . . . .  I80 440 _ 

B""vi"m and valley- I'ine aandy gl-avrl  . . . . . . . . . . . . . . .  80 500 
liil  deposits Gravel md sand . . . . . . . . . . . . . . . .  4 0  540 IC-I-SlJbral 

Fine sand ond grave, si.ea*s. - 
bentonite . . . . . . . . . . . . . . . . . . .  160 100 

B h c k  malpais . sand . and Clay and caiicha . . . . . . . . . . . . . . . .  70 
fin# gravel . . . . . . . . . . . . . . . . . .  40 140 Sand . . . . . . . . . . . . . . . . . . . . . . . .  10 . . . . . . . . . . . . . . . . . . . . . . . .  Fine nand . . . . . . . . . . . . .  60 800 Vallmy-fill dsP06i16 Clay SO L30 

. . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . .  
Y ~ i c a n i c  rocks 

Black s m d  and pock 40 840 Sand 30 LSO 
Sand and gravel . . . . . . . . . . . . . . . . .  40 880 Clay . . . . . . . . . . . . . . . . . . . . . . . .  10 L ? O  
GI-avel . . . . . . . . . . . . . . . . . . . . . . .  20 900 . . . . . . . . . . . . . . . . .  Sand end gravel . . . . . . . . . . . . . . . . .  80 980 TOTALDEPTII 110 
Flnc g r a u d  . . . . . . . . . . . . . . . . . . .  LO 990 

.. " 
Clay. sand and gravel 

. . . . . . . . . . . . . .  liiftle more clay) 
Clay. sand and grave, . . . . . . . . . . . .  I 2:: I 

TOTALDEPTH . . . . . . . . . . . . . . . . .  

IB-2-7136bba 

.............. 
i"m .ll.. and....... 

fil l  d e P ~ d i t s  

Malps ls  and ash . . . . . . . . .  
Malpals and ash . . . . . . . . .  
Red lava and clay . . . . . . . .  
Black malpais . . . . . . . . . . .  
Gravel and malpais . . . . . . .  
Hsd  malyais (extremely hard1 

990 

Y a l l ~ y  . . . . . . . . . . . . . . . . . . . . . . . . .  
Gravel W i t h  . . . . . . . . . . . . . . . . . . . . . . .  
Csliche . . . . . . . . . . . . . . . . . . . . . . . . . .  
0 P " Y e l  W i t h  . . . . . . . . . . . . . . . . . . . . . . .  
Clay with . . . . . . . . . . . . . . . . . . . . . . 3 0 6 .  ............................ Clay with 
Cia" .............................. 

Alternating conglomerate shelis 

TOTALDEPTH . . . . . . . . . . . . . . . . .  340 

IB-2-7l3Bcbb 

360 
583 
600 
680 
715 

;;; 
8 6 5  
970 

. 

IC~I-Sl lrraZ 

. . . . . . . . . . . . . . . . .  TOTALDEPTH 

TOTALDEPTH . . . . . . . . . . . . . . . . .  

Valley.fill 

stroam and clood-plain 
alluvium 

Valley-ill1 deposit S 

181 

SLroam and ilood.piain 
alluvium 

deposits 

(C~i-SlLJaad 

I I I 

070 

NO data . . . . . . . . . . . . . . . . . . . . . .  
C ' l ~ ~ h e  and Flay . . . . . . . . . . . . . . . .  
Hard "oc* . . . . . . . . . . . . . . . . . . . .  
Clay . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . .  TOTALDEPTH 

Silt sot1 . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . .  Gravel (Gila) 
Gravel . EoaFse . . . . . . . . . . . . . . . . .  
OFsvel . . . . . . . . . . . . . . . . . . . . . . .  
Strata of elay and sand . . . . . . . . . . . .  
Sand (mucky1 . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . .  Sand (show of grave11 
Shell . . . . . . . . . . . . . . . . . . . . . . . .  
Sand (show of g ~ a u e l l  . . . . . . . . . . . . .  
Sand and sandatone strata . . . . . . . . . .  
TOTALDEPTH . . . . . . . . . . . . . . . . .  

L80 

349 

IS 

34 

i S  
16 

150 

1 0 7 0  
250 

1 2 5 1  
600 

600 

1 2 1 2  
1 3 2 5  

38 
1 7 5 5  
1 9 7 4  

108 
8 1 1 6  
4 1 2 0  

135 
150 

- 
3 

0 1 2  
I 8 2 8  
8 3 6  
2 3 8  

1 1 7 9  
1 8 0  
1 8 ,  

L 14 
125 

2 1 2 7  
144 

2 L 4 6  
2 L 1 8  

184 

IC~L-5lLlaab 

. . . . . . . . . . . . . . . . . . . . . .  Tapsoil 
sandy silt . . . . . . . . . . . . . . . . . . . . .  
Sand Ishow of gravel1 . . . . . . . . . . . . .  
Gravel (Gila) . . . . . . . . . . . . . . . . . .  
Clay . . . . . . . . . . . . . . . . . . . . . . . .  
C ~ a ~ a e  sand . . . . . . . . . . . . . . . . . . .  
Clay . . . . . . . . . . . . . . . . . . . . . . . .  
Sand and clay . . . . . . . . . . . . . . . . . .  
Clay . . . . . . . . . . . . . . . . . . . . . . . .  
Coarse ssnd lahow of gravel) . . . . . . . .  
Clay . . . . . . . . . . . . . . . . . . . . . . . .  
Cosise sand Ishour of gravel) . . . . . . . .  
CISY . . . . . . . . . . . . . . . . . . . . . . . .  
Sand . . . . . . . . . . . . . . . . . . . . . . . .  
Clay . . . . . . . . . . . . . . . . . . . . . . . .  

3 

3 3  
11 

17 

36 



48 
Tnble 5.--Modllied dr i l le rs '  logs  of sc lec ted  wells in tilo l o r c r  I l a s a a y r m p l  arca-Continued 

lC- i -?) l3bnd IC-1-5j28oco 

. . . . . . . . . . . . . .  Dnrk-b~oun topaoil 
. . . . . . . . . . . . . . .  

River sand With eonie cloy and houidcrn . . . . . . .  Gravel  an4 sand . . . . . . . . . . . . . . . .  (illl ~ I v e r  water at 23 feel)  . . . . . . . . . . . . . . . . . . . .  Sand and clay . . . . . . . . . . . . . . . . . .  Q~ilcksand . . . . .  . . . . . . . . . . . . . . . .  Clay ~ i i h  n few streaks oi g r a v ~ l  
. . . . . . . . . . . . . . . . . . . . .  Second water,  v c ~ y  l i t t le s a n d  o r  . . . . . . . . . . . . . . . .  Clay . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . .  

TO'ml, DCI'TR 1 5 4  . . . . . . . . . . . . . . . . . . . . .  . . .  t iravel and boulders with sonic elny 
lC-I-5)13bbl Docomposed granite i v i l l l  very litllr . . . . . . . . . . . . . . . . .  changa in it 

Sill, in decomposed grenitc wit,, 

. . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . .  level rose 2 feet at 661 root 

. . . . . . . . . . . . . . . . . . . . . . . .  ti",i"i,C grave, bllt i t  does not ion* . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . .  like muck water  . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . .  Oecumpms~d  anile . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . .  TOTAL "EPll l  
Surd a114 clay . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . .  rougi, "lay 
Cloy an4 aanrl . . . . . . . . . . . . . . . . . .  (C-l-S)l4eob 
TOUSI, clay . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . .  TOTAL D>:i'lli . . . . . . . . . . . . . . . . .  236 Sandy aoil . . . . . . . . . . . . . . .  -- 
allllvilim 

. . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . .  ( C - 1 - S j l l d d a  Sandy . . . . . . . . . . . . . . . . .  
~ 

Gravel (Gila) ; 
Sandatone, oiny strats . . . . . . . . . . . .  

svrcacr soii . . . . . . . . . . . . . . . . . . .  4 il Silcll . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . .  Caiiol!r . . . . . . . . . . . . . . . . . . . . . .  10 14 Clny 
Clay . . . . . . . . . . . . . . . . . . . . . . . .  6 20 Valley-fill dagosiis Sand Imuckyl . . . . . . . . . . . . . . . . . .  
Sand . . . . . . . . . . . . . . . . . . . . . . . .  18 39 C i r y  . . . . . . . . . . . . . . . . . . . . . . . .  011 

Valley-fill deposits Sanclatonr . . . . . . . . . . . . . . . . . . . . .  2 9, Shall . . . . . . . . . . . . . . . . . . . . . . . .  LO2 . . . . . . . . . . . . . . . . . . . . . . . .  Clay lslrllck w s t c ~  at 51 fret, rose Clay 
to 44 roe+) . . . . . . . . . . . . . . . . . .  10 51 

Quickannd . . . . . . . . . . . . . . . . . . . .  B 80 TOTAL DEPTH . . . . . . . . . . . . . . . . .  114 

. . . . .  C o a r s ~  annd. boulders in bottom 21 8 7  

TOTAZ. D E P T H  . . . . . . . . . . . . . . . . .  
-- 
I C - L - S j l l c d d  

81 IC-1-Sj170ddl 

. . . . . . . . . . . . . . . . . . . .  
Sandy f l a y  . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . .  Show grovai (desert) 

. . . . . . . .  . . . . . . .  Sand e h y  m d  snndstonc strata 
Show of graval  . . . . . . . . . . . . . . . . .  ............. Snndstone aand strata 
c i sy  . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . .  ~ ~ ~ ~ m p o s e d  #ranila <ill 

TOl'Al, OEPTII . . . . . . . . . . . . . . . . .  

l C - L - S ) 2 l e c ~  

rind nooa-plaln 
sll"YL"m 

- r , l l d  eposi,r 

Stream and flood-plain 
ailuvium 

Valley-till dmposiis 

15 
85 
14 

2 
16 
2 

1 1  
3 

17 

6 

. . . . . . . . . . . . . . . . . . . . .  Sandy silt . . . . . . . . . . . . . . . . .  Sand and g r a v c l  
Clay . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . .  Sand and g r a v e l  . . . . . . . . . . . . . . . .  Clay wit>> gravel . . . . . . . . . . . . . . . . .  Sand n n d ~ l o v e l  . . . . . . . . . . . .  Sandy oley with gravrl . . . . . . . . . . . . . . . . .  Sand and gravel . . . . . . . . . . . . . . . .  Clsy w i t l l  grnuel 
Sand and grnve, wit,, streaks . . . . . . . . . . . . . . . . . . . . .  of clay 

TOTAL DEPTFI . . . . . . . . . . . . . . . . .  

Surface 8011 . . . . . . . . . . . . . . . . . . .  
F i n e r a n d . .  . . . . . . . . . . . . . . . . . . .  
Crliehe . . . . . . . . . . . . . . . . . . . . . .  
Sand g r a v e l  ................... 
B n " l d e ~ s  . . . . . . . . . . . . . . . . . . . . .  
Cal iehs  . . . . . . . . . . . . . . . . . . . . . .  
Sand . . . . . . . . . . . . . . . . . . . . . . . .  
Sand gravel . . . . . . . . . . . . . . . . . . .  
clay . . . . . . . . . . . . . . . . . . . . . . . .  
Hed slicky clay . . . . . . . . . . . . . . . . .  
TOTALDEPTH . . . . . . . . . . . . . . . . .  

16 
80 
9 4  
86  

LIZ 
114 
L29 
128 
145  

I50 

150 

15 
30 

82  
102 
106 
la0  
121 

350 
353 
381 
450 
461  

414 

485 

3 2 5  

6 2 1  

.- 

Stream snd nood-plain 
alluvium 

"allay -fill deposits 

:~",vo,can,cl,, 

- 

5 
18 

4 
14 
10 

8 

1s 
30 

23 
27  
41 
51 
59 

140 
110 

L10 

IC-L-Sj27ddd2 

. . . . . . . . . . . . . . . . . . . . .  Silty oo,, 
. .  Sand gravel and s m a l l  bohald~rs (wet).  

Mountain was,, and mult leolo ioB . . . . . . . . . . . . . . . . . . .  
. .  clay (dry) 

Toug,, ymllow "lay, s o m r  :rave, (dry).  . . . . . . . . .  laosc mountain wash l w w !  . . . . . . . . . . .  ~ ~ ~ ~ ~ t ~ i ~  wash and . . . . . . . . .  raose mountain was,, !: c,) 
Eradad .PD"lte rill. H u Q B L I ~  I L W  . . . . . . . . . . . . . . . .  water  6trenks . . . . . . . . . . . . . . . . . . .  ~ a ~ d g ~ a n i t e  . . . . . . . . . . . .  Cemented red volcanic 

. . . . . .  Semisolid ~ o l ~ e n i e  rill l r n t e r ? l  . . . . . . . . . .  Loose grani te  1111 l a a l e r j  
Valelnic clay an* EoaFso . . . . . . . . . . . . . . . .  volcanic send 
'Tough Fed  Clay and "OBFBC . . . . . . . . . . . . . . . .  ~ o l r x r i e  sand 
Yolcnme clay l n l t e r n i i e  layers of red. . . . . . . . . .  blue, gray,  md ypllowj 

TOTALDEPTH . . . . . . . . . . . . . . . . .  

1s 
24 

4 3  
20 

3 
IS 

3 

227  
3 
8 

88 
11 

19 

11 

4 0  





Str<,#m and I laod-phi"  
lliuviilln and "alley- 
fill  deposits h . . '  . . . . . . . . . . . . . . . . . . . . .  

<,,> ,:.,*,. . , I ,  < ? -  .. ... ...L, . . . . . . . . . . . . . . . . .  

10 LO 
110 150 stream and i lood-plain 

50 100 alluvillm and vailoy- 
50 260 lili  deposits- 

150 400 continued 
30 490  

"olean,"(") rocks 
570 1,000 

Roc* and clay (rock wlt i ,  . . . . . . . . . . . . . . . . .  clay afrcaX6 2 8  D L 0  . . . . . . . . . . . . . . . . . .  Clay and rock 4 6  856 . . . . . . . . . . . . . . . . . .  c lay  lyellow) 32 987 
Loose rock. cllllings rashad . . . . . . . . . . . . . . . . .  sway lwstcr) 56 1 .043  . . . . . . . . . . . . . . . . . . . .  Ilard rock 2 l . O < S  

TOTAL IIEPYII . . . . . . . . . . . . . . . . .  I 1 1,046 

- 
. . . . . . . . . . . . . . . . . . . . . . .  S o i l . .  . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . .  Grnvrl . . . . . . . . . . . . . . . .  Clay and ell iol le . . . . . . . . . . . . . .  Sllt wit , ,  rock etrnta 

. . . . . . . . . . . . . . . . . . . . .  S~nrlslnnc 57 122 . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . .  
f i i ,  liopositr . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . .  2 2  150 . . . . . . . . . . . . . . . . .  . . . . . . . . . . .  5 l S S  . . . . . . . . . . . . . . . .  . . . . . . . . . .  164 

. . . . . . .  Soit day sandstone strata 26  ID0 . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . .  Clay, gravel and rand 10 a20 . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . .  Clann sraual (water) LO 238 . . . . . . . . .  Graval and sand. cemented 2 2  280 . . . . . . . . . . .  
Yulennlel?l 

C o n g 1 ~ m e r e t e  very Dnrd 20 ZRO 

I C - l - G l l l n b b  H l r d  b l n e l  rook . . . . . . . . . . . . . . . .  "284 

'TOYAl. DEI'TH . . . . . . . . . . . . . . . . .  281 

sn, . . . . . . . . . . . . . . . . . . . . . . . . .  2 2 
Cahclir . . . . . . . . . . . . . . . . . . . . . .  8 10 

. . . . . . . . . . . . . . . . . . . . . . . .  Rock 20 SO 
Clay . . . . . . . . . . . . . . . . . . . . . . . .  $0 70 IC-l-B)aOaahZ . . . . . . . . . . . . . . . . . . . .  Sandy clay "0 160 . . . . . . . . . . . . . . . . . .  Rock ""d clay 5 105 
sand and clay l l i j -st watei. at stream rind f i o ~ d - p ~ a t n  Soil . . . . . . . . . . . . . . . . .  115 feel) . . . . . . . . . . . . . . . . . . .  25 100 r l iuv i~i l l l  sand and grauei 

. . . . . . . . . . . . . . . . . . . . . . . .  Clay  and ( i n  iayei,s) . . . . . . . . . .  300 480 Clay . . . . . . . . . . . . . . . . .  Clay  . . . . . . . . . . . . . . . . . . . . . . . .  I6 506 Clay andgravel 
Hard roc,, . . . . . . . . . . . . . . . . . . . .  2 608 Sand #nd gravel, volcanic (first . . . . . . . . . . . . .  Clay and sell . . . . . . . . . . . . . . . . . . .  82 570 W O ~ L F  a l  200 leeti  

Clay anii rock . . . . . . . . . . . . . . . . . .  15 605 Volonnic grave, with layers  of . . . . . . . . . . . . . . . . . . . . . .  
Strpnn, and 

I.oose pock . . . . . . . . . . . . . . . . . . . .  35 640 clay 

", rind Clay anii rock . . . . . . . . . . . . . . . . . .  65 705  Clay W i t h  layers 0 ,  vo,c;mic . . . . . . . . . . . . . . . . . . . . .  Hock and clay (in layers1 . . . . . . . . . .  42 741 g ~ a v a l  
ti12 *rpos,te . . . . . . . . . . . . . . . . . . . .  Sandy clay . . . . . . . . . . . . . . . . . . . .  15 7 6 2  Sandy clay 

. . . . . . . . . . . . . . . . . .  clay and rock 1 3  835  deposifii V o l e l n i ~  gravel and bo"1dPrs . . . . . . . . . . .  Rock 5 840 Ibouiders very hard)  . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . .  Hock and clay (in i a y r r a l  . . . . . . . . . .  86 026 Clay and volcanio gravel . . . . . . . . . .  Rue* . . . . . . . . . . . . . . . . . . . . . . . .  22 048 valeanlo mok, very hnrd . . . . . . .  Clay and FOCX . . . . . . . . . . . . . . . . . .  58 1,006 Brown and vo,oan,o roc* . . . . . .  Rock 5 L.011 yellow clay en* va,oanic gravo, . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . .  Cloy I4 i , O Z S  volcanic m e k ,  bard . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . .  Clay and rook . . . . . . . . . . . . . . . . . .  b 6  1,081 Yellow o,ny and va1eanie grave1 
~ a ~ e r s  of rock and clay . . . . . . . . . . .  22 1. LO3 l.oose v ~ l ~ ~ l n i c  ~ o c X  . . . . . . . . . . . . . .  Roc* 2 1.106 ( p ~ a s i h l ~  WIIC~) . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . .  Clay and rock . . . . . . . . . . . . . . . . . .  0 3  L. 188 may . . . . . . . . . . . . . . . .  Hook . . . . . . . . . . . . . . . . . . . . . . . .  2 I .  200 vo1o;mio rocks Rook, very ,in"* 

. . . . . . . . . . . . .  yenow 16 I ,  a 1 6  . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . .  voioanier?) rook. very hard s I ,  a10 TOTA~.DEPTH 

TOThLDEPTH . . . . . . . . . . . . . . . . .  L,ZL9 

IC-l-B)ZJsdh 

(C-1-8)LBabb - 
Clay . . . . . . . . . . . . . . . . . . . . . . . .  

stream and flood-plain Rock (water) . . . . . . . . . . . . . . . . . . .  
siluvtum and "rllLy- Rock and Eley . . . . . . . . . . . . . . . . . .  
rill d e ~ o s i t s  neck ioosa (writer) . . . . . . . . . . . . . .  

roc* s i ~ a a k s )  . . . . . . . . . . . . . . . .  
Rook l w l f ~ r l  . . . . . . . . . . . . . . . . . . .  
Clay . . . . . . . . . . . . . . . . . . . . . . . .  
Clay ""d rook .................. . . . . . . . . . . . . . . . . . .  Rock (water) .  I 

. . . . . . . . . . . . . . . . .  40 40 

Grave, an* white sand wit,, streeke 
2" . . . . . . . . . . . . .  I 4 2  1 82 

LBO 

90 
40 
15 

5 
215 

5 
85  

Sand . . . . . . . . . . . . . . . . . . . . . . . .  
Clay . . . . . . . . . . . . . . . . . . . . . . . .  
OrnY sand With streaks 

G ~ a v e l  . . . . . . . . . . . . . . . . . . . . . . .  
CLry . . . . . . . . . . . . . . . . . . . . . . . .  
Smell .,,owmg of giavo1 pmbedded in . . . . . . .  clav lersino set at 040 feel) 



Surface nand . . . . . . . . . . . . . . . . . . .  
Blue clay, ~ L r e s k s  of smd . . . . . . . . .  
Sandy clay . . . . . . . . . . . . . . . . . . . .  
Clay . . . . . . . . . . . . . . . . . . . . . . . .  
Streak of sand . . . . . . . . . . . . . . . . . .  
Cloy . . . . . . . . . . . . . . . . . . . . . . . .  

St,,aa," and ilood-p,ain 
Sand . . . . . . . . . . . . . . . . . . . . . . . .  

md "all*y- 
Sand1 El*." . . . . . . . . . . . . . . . . . . . .  

,211 dsposits 
Sticky reddish clay u.ith streaks . . . . . . . . . . . . . . .  01 "eddisi, Sand 
Sandy d r y  . . . . . . . . . . . . . . . . . . . .  
Coarse sand . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . .  
. . . . . . . . . . . .  . . . . . . .  Clay witl? sand r t r w k s  

. . . . . . . . . . . . . . . . .  
Clay W i t , !  ,,#hi giava1 streaks 
Sand and grave,. very l iEht 

. . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . .  Sand and gravr, s t ~ e a k s  
Salid and sn,a,, grave1 W i t h  very . . . . . . . . . . . . .  light clay streaks 
Nolog . . . . . . . . . . . . . . . . . . . . . . .  
T O T A L D E P r l l  ................. 

Stream and flood-plam 
alillv'um and valley- 
fi l l  *eponts 

' ,  I . 1 .  ,l. . . . . . . . . . . . . .  , 
I.. *I I . . . . .  . I :  :c , . , . . I  

lC-l-'t)l$bbb 

. . . . . . . . . . . . . . . . . . .  Clay, gravel 30 
. . . . . . . . . . . .  CLsy sand and gl'avel 10 

Clay, grave,. . . . . . . . . . . . . . . . . . .  110 
. . . . . . . . . . . . . . . . .  Sand. boulders 20 

Sand. grave,. cia? . . . . . . . . . . . . . . .  45 
. . . . . . . . . . . . . . . . . . .  Clay, gravel 70  

. . . . . . . . . . . . . . .  Smd. gravel. c lay  
Clay, am-,, grave, . . . . . . . . . . . . . .  45 
Clay, gravcl . . . . . . . . . . . . . . . . . . .  30 
Malpam . . . . . . . . . . . . . . . . . . . . . .  115 
Sticky d a y  . . . . . . . . . . . . . . . . . . . .  
cisy . . . . . . . . . . . . . . . . . . . . . . . .  
Malpl i s  . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . .  Clay 
Malpaia . . . . . . . . . . . . . . . . . . . . . .  130  
Sticky CIS? . . . . . . . . . . . . . . . . . . . .  10 
Clay . . . . . . . . . . . . . . . . . . . . . . . .  30 . . . . . . . . . . . . . . . . . . . . . .  M s l p a i ~  30 

. . . . . . . . . . . . . . . . .  TOTAL. DEPTH 

(C-1-7ilSbbb 

. . . . . . . . . . . . . . . . . . . . . . . .  Clay 385 386 
"Ley W i t h  Streaks of E m a l l  . . . . . . . . . . . . . . . .  

StFEam md nood-plain v a ~ i e g a t e d  gravel . . . . . . . . . . . . .  121 510 Silt and bolllders 

ium and 
Clay iuith small streaks of sand . . . . . .  170 680 
Gray sand 125  805' . . . . . . .  Clay, sand snd gravel (water) . . . . . . . . . . . . . . . . . . . .  

fill deposits . . . . . . . . . . . . . . . . . . . . . . . .  Clay . . . . . . . . . . . . . . . . . . . . . . . .  15 820 . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . .  white . . . . .  Clay \with some sand . . . . . . . . . . . . .  SO 1. 130 Decomposed rock. conglomerate 123 
Conglomerate rock, consolidated . . . . .  

. . . . . . . . . . . . . . . . .  T O i A L D C P T B  1. 130 Clay with some gravel end . . . . . . . . . . . . . . . .  volcanic rock 2111 

,- - 

. . . . . . . . . . . . . . . . . . . .  " , a y . . . .  . . . . . . . . . . . . .  Dark ~ a ~ i e g a t o d  sand 26  . . . . . . . . . . . . . . . . . . . . . . . . .  Streak of clay .................. LO 370 . . . . . . . . . . . . . . . . . . . . . . . .  Streaks of sand and clay . . . . . . . . . . .  80 450 . . . . . . . . . . . . . . . . . . . . . . . .  stream and ilood-plain  ark varie~stod asnd . . . . . . . . . . . . .  
s,l"vi"m and vailey- Clay . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . .  fil l  deposits Dark va~iegated sand 256 006 . . . .  Clay . . . . . . . . . . . . . . . . . . . . . . . .  24 930 Strata af sand. sandstone and olay 30 . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . .  wj,be sand 66 

Olay sand, harder than whlfe . . . . . . . . . . . . . . . . .  sand to drili  . . . . . . . . . . . . . . . . .  5 5  1.13.: TOTALDEPTH 

TOTALDEPTH . . . . . . . . . . . . . . . . .  1. 135 

IC-2-6)Baba 

IC-1-6)27aec . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . .  alluvium . . . . . . . . . . . .  Stream and flood-plain Light clay 420 420 Rivar grave, and sand . . . . . . . . . . . . . . . . . . . .  
aliuvivm and valley- Dark ashy or cinder looking 
fil l  dFPO*ifS . . . . . . . . . . . . . . . . . . . . . . . .  formation. .................. 

Yoicanicl?) rocks Drsmte . . . . . . . . . . . . . . . . . . . . . .  5 655 
300 

. . . . . . . . . . . . . . . . .  TOTALDEPTH . . . . . . . . . . . . . . . . .  8 5 5  TOTALDEPTH 300 



. 
rrbie 6 . ~ - M a d i f i e d  drillers' loge o< eeleEted w e l l s  in the l0r.r Hassayampa nisr -Cont inued  

I TOTAL DEPTH 

stream and ,loo d.plxln 
allYViYm 

Yilley.fill deposite 

10 
25 

; "alley-fill deposits 

200 
220 
290 
315  
376 
180 
415 
502 

Tapsoil . . . . . . . . . . . . . . .  
Sandy eiay . . . . . . . . . . . . .  
Sand . grave, and boulders ... 
Clay balls.  sand and grave, . . 
Clay ................. 
Sandy clay ............. 
Clay. smd . gravel . . . . . . .  
Water  g ~ a v e l  . . . . . . . . . . .  ........ . GFsvel some clay 
No data ............... 
Grave, an* s o m e  ... clay . . .  
orave, and morc clay ...... 

Topsoil and sand . . . . . . . . . . . . . . . .  
Fin" sand 2nd grave, . . . . . . . . . . . . .  
Sand and gravel  . . . . . . . . . . . . . . . . .  

. . . . . . . . . . .  Sand nnd clay and grave3 . . . . . . . . . . .  Sand end cloy and gravel 

TOTALDEPTH . . . . . . . . . . . . . . . . .  850 

IC-2-SjLBobb 

I I I 
(C-2-SIScbb Vailey-Till aeposita 

TOTALDEPTH . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . .  
Sand Oooeel . . . . . . . . . . . . . . . . . . .  
Gravel and sand . . . . . . . . . . . . . . . .  . . . . . . . . . . . .  . IC-2-SjIBnbb Valley.l ill Slightly cemented sand . . . . . . . . . .  Cemnnled sand and #ravel 
Sand m d  mnlpais . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . .  Silt 8 8  Gravel and mllpais  . . . . . . . . . . . . . . . . . . . . . . . . .  

River muck . . . . . . . . . . . . . . . . . . .  1 2 2 0  Sand and gravel . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . .  Stream and "ood-plain Sand and gravel . . . . . . . . . . . . . . . . .  
"I. 

Malpnia 
0. PO... . . . . . . . .  alluvium Gravel and bouldeis . . . . . . . . . . . . . .  27 Red shaley rock and ma1pais 

. . . . . . . . . . . . . . . . . . . . . .  coarse gravp. . . . . . . . . . . . . . . . . .  G ~ a u e l  and bol~lders  1 0 8 5  TOTALDEPTH . . . . . . . . . . . . . .  

stresm 8.. noad-plain 
alluvium 

Topaoii . . . . . . . . . . . . . . . . . . . . . . . . . .  
s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Clay . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Bavidera ........................... 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
s............ cemented) ................. 
Decomposed .~.......................... 



A RlZONA WATER COMMISSION 
PREPARED BY THE U. S. GEOLOGICAL SURVEY I N  COOPERATION I ,  I . . - " '  I WITH THE ARIZONA WATER COMMISSION I. -pd 6 I1 ., i : 

BULLETIN 8 
P L A T E  1 

m. , vd. I  
Y I .  

# -  
BASE FROM U. S. GEOLOGICAL SURVEY, 1:62500 
ARLINGTON, 1962; BELMONT MOUNTAINS, 1962; 
BUCKEYE, 1958; AND WHITE TANK MOUNTAINS. 

GEOLOGY BY M. E. COOLEY, 1971. 
HYDROLOGY BY R. S. STULIK, 1970 

1 % 0 1 2 3 4 MILES 
Cl- - - i 

Yc ,  . C; 1 .5 0 1 2 3 4 5 KILOMETERS - 
CONTOUR INTERVAL 40  FEET ( 1 2  METERS) 

DOTTED LINES REPRESENT 20-FOOT (6-METER) CONTOURS 
DATUM I S  MEXN SEA LEVEL 

M A P  S H O W I N G  R E C O N N A I S S A N C E  G E O L O G Y ,  A P P R O X I M A T E  T H I C K N E S S  O F  T H E  V A L L E Y - F I L L  D E P O S I T S ,  L O C A T I O N  

O F  S E L E C T E D  W E L L S ,  A N D  I R R I G A T E D  A R E A S  I N  T H E  L O W E R  H A S S A Y A M P A  A R E A ,  A R I Z O N A  1 :  .* . . . . 
I .  



SHOWS APPROXIMATE ALTITUDE O F  THE WAl.r;n LEVEI luRT 
DASHED WHERE INFERRED. UPPER NUMBER IS ALTI : IN 
FEET; LOWER NUMBER IS ALTITUDE IN METERS. CONTOUR 
INTERVAL 20 FEET (62 1 METERS). DATUM IS MEAN SEA LEVEL . - 

GENERALIZED GROUND-WATER FLOW U N E  

C . .  

/ 

A +  - -, -- - . B. ALTITUDE O F  THE WATER TABLE AND GENERALIZED F L O ~  PATTERN, 1970, IN THE LOWER HASSAYAMPA AREA 

I 2 3 4 MILES - 4 !! , - . - a  - - .  I ' 
i s 4 6 KN.OMETEW . - ' I . & -  

- E 5' -- - 
4 HYDROLOGY BY R. S. STULIK, 1970 - - . .. . N s . / i N  T H E  L O W E R  H A S S A Y A M P A  A R E A ,  A R I Z O N A  -- - 

. 1  ,l 

I " . , . " .. . . . . A '  

L 

- - I, 

I saw. A. DEPTH TO WATER, 1970, IN T H E  LOWER HASSAYAMPA AREA AND CHANGE IN WATER LEVEL, 1962- 70, IN THE TO? AH-H :ASSAYAMPA AREA , >-- % 
- '  '-C. 

I 'h 0 
w H - u I I - 4  

I . h 

1 .6 0 
b- - -n : :  

I 

) W I N G  G R O U N D - W A T E R  C O N D I T I O  

ASE FROM U. S. GEOLOGICAL SURVEY, 1:62500, ARLINGTON, 1962; BELNIONT 
.,OUNTAINS, 1962; BUCKEYE, 1958; AND WHITE TANK MOUNTAINS, 1957 
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