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CONVERSION FACTORS V 

For readers who prefer to use metric units rather than 
inch-pound units, the conversion factors for the terms used in this 
report are listed below: 

Multiply inch-pound unit 

inch (in.) 
foot (ft) 
mile (mi) 
acre 
square mile (mi2) 
gallon (gal) 
cubic foot per second 

(ft3/s) 
acre-foot (acre-ft) 
foot squared per day 

(ft2 /d) 
gallon per minute 

(gal/min) 
gallon per minute per 

foot [(gal/min )/ft] 

~ 

25.4 
0.3048 
1.609 
0.4047 
2.590 
3.785 
0.02832 

0.001233 
0.0929 

0.06309 

0.207 

To obtain metric unit 

millimeter (mm) 
meter (m) 
kilometer (km) 
hectare (ha) 
square ki lometer (km2) 
liter (L) 
cubic meter per second 

(m 3 /s) 
cubic hectometer (hm 3 ) 
meter squared per day 

(m 2 /d) 
liter per second 

(L/s) 
liter per second per 

meter [( L/s)/m] 





WATER RESOURCES IN THE SEDONA AREA, 
YAVAPAI AND COCONINO COUNTIES, ARIZONA 

By 

Gary W. Levings 

ABSTRACT 

I n the 300-square-mile Sedona area, ground water is the only 
available source of water to support the growing population because all 
surface water is fully appropriated. In 1974 about 730 acre-feet of 
ground water was withdrawn for domestic and public supplies, and about 
1,400 acre-feet per year will be needed by 1990. Most of the ground 
water occurs in the regional aquifer, which locally includes the Verde 
Formation, Coconino Sandstone, Supai Formation, Redwall Limestone, 
Martin Formation, and Tapeats Sandstone. 

Base flow in Oak Creek-the main stream that drains the 
area-is maintained by the springs that issue from the regional aquifer. 
Annual discharge from the area includes about 37,000 acre-feet of base 
flow in Oak Creek, 13,000 acre-feet of subsurface flow from the regional 
aquifer, and 8,000 acre-feet of evapotranspiration along Oak Creek. 

Water in the Sedona area generally is of acceptable chemical 
quality for public supplies, and water from most wells contains less than 
500 milligrams per liter of dissolved solids. Some wells that tap the 
Verde Formation, however, yield water that contains nearly 900 milli
grams per liter of dissolved solids, and one well that taps the Supai 
Formation, Redwall Limestone, and Martin Formation yields water that 
contains nearly 1,500 milligrams per liter of dissolved solids. 

INTRODUCTION 

The Sedona area is northeast of the Verde River and includes 
a section of the Mogollon Rim in north-central Arizona (fig. 1). Moderate 
semiarid climate and scenic beauty have attracted many people to the 
area in recent years. In 1974 the year-round population was about 
5,500; the population fluctuates seasonally owing to the large number of 
summer residents and tourists. More than 90 percent of the land is in 
the Coconino National Forest, and the year-round population is concen
trated on the private land in Sedona, in Big Park, and along Oak Creek. 
The water-resources study of the Sedona area was prompted by the 
increasing demand for water of sufficient quantity and suitable chemical 
quality to meet the growing requirements. This study was made by the 
U. S. Geological Survey in cooperation with the Arizona Water Commission. 
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The purposes of this investigation were to determine the avail
ability and chemical quality of the ground water in the Sedona area, to 
delineate the main areas of recharge to and discharge from the regional 
aquifer, and to locate areas in which water supplies can be developed. 
This report describes the (1) distribution, lithology, and water-yielding 
characteristics of the rocks that form the regional aquifer; (2) relation 
between geologic structure and movement of ground water; (3) inter
relation of ground water and surface water; (4) surface and subsurface 
outflow from the area; (5) chemical quality of the water; and (6) 
development of ground water. 

Location and Physical Setting 

The Sedona area occupies about 300 mi 2 in northeastern 
Yavapai and south-central Coconino Counties (fig. 1). The area is 
bounded on the east by long 111°42130" W., on the .west by long 
112°00100" W., on the north by lat 35°00100" N., and on the south by 
the line between Tps. 15 and 16 N. 

The Sedona area is part of the geologically and hydrologically 
complex upper Verde River ground-water area, which occupies parts of 
the Plateau uplands and Central highlands water provinces (fig. 1). 
The ground-water area includes 2,600 mi 2 bounded on the east and north 
by a ground-water divide that closely parallels the Mormon Mountain 
anticline, on the west by the Black Hills, and on the south by the 
Coconino County line and Fossil Creek. 

I n the Sedona area the most prominent topographic features 
are the Mogollon Rim and the spires and buttes in the northern and 
central parts of the area. The Mogollon Rim escarpment has a topo
graphic relief of 1,000 to 2,000 ft, and the steep, southward-facing 
slopes of the rim form the demarcation line between the Plateau uplands 
and Central highlands water provinces. Along the Mogollon Rim, 
altitudes range from 6,000 to 7,000 ft above the National Geodetic 
Vertical Datum of 1929; in the southern part of the area altitudes range 
from 3,300 to 5,000 ft. Southwest of Sedona, the spires and buttes rise 
several hundred feet above the surrounding area. 

The main stream that drains the area is Oak Creek, which 
flows southwestward and joins the Verde River about 4 mi south of the 
study area (fig. 1). Oak Creek is perennial from the north boundary of 
the study area to its confluence with the Verde River. The south
eastern part of the area is drained by Dry Beaver Creek, and the 
northwestern part is drained by Sycamore Creek (fig. 1); these creeks 
are intermittent in the study area and are tributary to the Verde River. 

The climate is semiarid and is characterized by warm summers 
and mild winters. Average monthly temperatures at the Sedona Ranger 
Station 1.2 mi south of Sedona range from 42°F in January to 80°F in 
July. During 1943-70, the average annual temperature was about 60°F, 
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the average annual precipitation at the Sedona Ranger Station was 
17 in., and the average monthly precipitation ranged from 0.48 in. in 
June to 2.42 in. in August (Sellers and Hill, 1974). Most of the precipi
tation occurs in the summer and winter. Summer precipitation is from 
intense local thunderstorms, and winter precipitation is from widespread 
frontal storms. Snowfall generally is less than 10 in./yr. 

Methods of Investigation 

Fieldwork on which this report is based was done in 1974-75. 
Most of the hydrologic data collected prior to and during this investiga
tion and selected data collected by other agencies are given in tables 1-7 
at the end of the report. 

An inventory was made of most wells and springs, and water 
levels in wells were measured where possible. Well and spring locations 
are described in accordance with the well-numbering system used in 
Arizona, which is explained and illustrated in figure 2. Aquifer tests 
were made at four wells to determine well yields and transmissivity. 
Ground-water pumpage was estimated on the basis of population and 
daily per capita usage. During the study, water samples were collected 
from 16 wells, 4 springs, and 8 streamflow sites for chemical analysis. 

Lithologic and drillers ' logs of wells were examined to deter
mine the thickness and water-yielding potential of the rock units. 
Geophysical logs were run for eight wells to determine formational con
tacts. The altitudes of wells and springs were obtained from U. S. 
Geological Survey topographic maps at a scale of 1 :24,000. 

Two seepage runs were made in Oak Creek from near its 
headwaters to below Page Springs to define gaining and losing reaches of 
the creek. Measurements were made at 12 sites in July 1974 and at 8 
sites in January 1975. 

Previous Investigations 

The first comprehensive investigation of the geology and 
ground-water resources in the Sedona area was made by Twenter 
and Metzger (1963). Feth and Hem (1963) described the discharge and 
chemical quality of the water from springs along Oak and Spring Creeks. 
Useful well data were obtained from a report by McGavock (1968). 
Descriptions of the geologic units by McKee (1938), Mears (1948), McKee 
and Gutschick (1969), and Nations (1974) were beneficial to this study. 
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The well numbers and letters used by the Geological Survey in 
Arizona are in accordance with the Bureau of Land Management's system 
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 are designated counterclockwise by the 
capital letters A, B, C, and D. All land north and east of the point of 
origin is in A quadrant, that north and west is in B quadrant, that 
south and west in C quadrant, and that south and east in D quadrant. 
The first 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 letters a, b, c, and d after the section number indicate the 
well location within the section. The first letter denotes a particular 
160-acre tract, the second the 40-acre tract, and the third the 10-acre 
tract. These letters are also assigned in a counterclockwise direction, 
beginning in the northeast quarter. If the location is known within the 
10-acre tract, three lowercase letters are shown in the well number. In 
the example shown in figure 2, well number (A-4-5)19caa designates the 
well as being in the NE\NE\SW\ sec. 19, T. 4 N., R. 5 E. Where there 
is more than one well within a 10-acre tract, consecutive numbers begin
ning with 1 are added as suffixes. 

When a section is more than 1 mile in any dimension, the 
section number applies as usual. The oversized section is divided so 
that a full square-mile unit of the section is adjacent to a normal section 
within the same township i the remainder is considered as a separate unit 
of land. Appropriate N., S., E. I or W. letters are assigned to the 
units I depending upon where they lie in relation to the full square-mile 
unit. A well would be designated as shown in figure 2 with the appro
priate letter following the section number in which the well is located. 

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

The Sedona area is underlain by a bedded sequence of sedi
mentary, igneous, and metamorphic rocks that range from Precambrian to 
Quaternary in age (pl. 1). I n the northern and eastern parts of the 
area the sedimentary rocks include the Tapeats Sandstone of Cambrian 
age; Martin Formation of Devonian age; Redwall Limestone of 
Mississippian age; Supai Formation of Pennsylvanian and Permian age; 
and Coconino Sandstone, Toroweap Formation, and Kaibab Limestone of 
Permian age. I n places part of the sedimentary sequence has been 
eroded, and the erosion surface is irregular. Basalt of Colorado 
Plateaus margin, Hickey Formation, gravel, and ramp basalt of Tertiary 
age and gravel of Quaternary age overlie the erosion surface. 

I n the southern part of the area the sedimentary sequence 
above the Supai Formation has been removed by erosion, and the Supai 
is overlain locally by the Hickey Formation, ramp basalt, volcanics of 
House Mountain, and Verde Formation of Tertiary age and gravel, 
colluvium and talus, alluvium and colluvium, and alluvium of Quaternary 
age. 

The oldest rock unit that crops out in the Sedona area is the 
Redwall Limestone. The Tapeats Sandstone and Martin Formation do not 
crop out in the area but have been penetrated by several oil- and gas
test holes and a few water wells. The formations can be correlated with 
outcrops near Jerome, which is about 12 mi west of the area. Sub
surface data indicate that the Tapeats is underlain by igneous and 
metamorphic rocks of Precambrian age. 

The most striking structural characteristic of the sedimentary 
rocks is their gentle dip to the south, which is interrupted in places by 
faults-mainly the Oak Creek, Sedona, Bear Wallow Canyon, and 
Cathedral Rock faults (pl. 1). Other faults may be present in the 
southern part of the area but are masked by the Verde Formation and 
the volcanics of House Mountain. 

Oak Creek fault is in the northeastern part of the area and 
trends south. The fault is a high-angle normal fault that is upthrown to 
the west and has a displacement of about 500 ft (Mears, 1948). In 
places several associated cross faults produce variations in the amount of 
displacement along the main fault. Oak Creek Canyon-a topographic 
expression of the fault-extends from the north edge of the area across 
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Wilson Mountain and southeast across Oak Creek toward Schnebly Hill, 
which is outside the area. The contact between the Supai Formation and 
Coconino Sandstone is along the fault in the north half of Oak Creek 
Canyon. The fault is upthrown on the southwest side in the canyon 
downstream from I ndian Gardens, and displacement along the fault has 
exposed a 170-foot section of Redwall Limestone that abuts the Supai 
Formation. 

Sedona fault intersects Bear Wallow Canyon fault in Bear 
Wallow Canyon. Sedona fault can be traced in a gentle northwest arc 
across Oak Creek north of Sedona to near Soldier Pass, where it 
terminates. The fault has a displacement of about 400 ft (Twenter and 
Metzger, 1963, p. 64) and is downdropped on the southwest side. 

Bear Wallow Canyon fault trends west along Bear Wallow 
Canyon and can be traced through Sedona, Grasshopper Flat, and 
Windmill Mountain, where it terminates or is covered by surficial material 
or the Verde Formation. Maximum displacement is about 170 ft near 
Windmill Mountain, where the lower and middle members of the Supai 
Formation abut. The fault is downdropped on the south side. 

Cathedral Rock fault probably originates in the southeast 
corner of the area near Horse Mesa. The fault can be traced northwest 
past Bell Rock and along a gentle northwest arc to its intersection with 
Bear Wallow Canyon fault near Dry Creek. Average displacement along 
the fault is 500 ft, but the displacement varies from 250 ft near Bell 
Rock to 800 ft in the Dry Creek area (Twenter and Metzger, 1963, 
p. 64). The fault is upthrown on its northeast side. Many small faults 
south of Cathedral Rock fault have created an area of intense structural 
deformation. Displacement along the faults is a few feet to several tens 
of feet (D. P. Elston, U.S. Geological Survey, oral commun., 1975). 

Fractures are another structural characteristic of the sedimen
tary rocks that underlie the Sedona area. II Fracture" is a general term 
for a break in a rock, which mayor may not result in vertical displace
ment owing to mechanical failure by stress. Outcrops of the Supai 
Formation and the Coconino Sandstone exhibit two distinct fracture 
afinements-a northwest alinement and a northeast alinement. (See 
pl. 3.) The depth to which the sedimentary rocks are fractured is not 
known i the fractures may extend downward to the Precambrian rocks, or 
they may be only slightly deeper than surficial. 

WATER RESOURCES 

A water budget for the Sedona area cannot be calculated owing 
to the lack of information, but some of the components of the budget can 
be quantified, such as streamflow losses and surface and subsurface 
outflow. The base flow of Oa k Creek, about 37,000 acre-ft/yr, is fu /ly 
allocated to local and downstream users. Thus, future water supplies 
must be obtained from ground-water resources. Ground water is present 
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in several of the rock units that underlie the Sedona area. The main 
source of ground water is the regional aquifer, which underlies the 
entire area. An aquifer is a formation, group of formations, or part of 
a formation that contains sufficient saturated permeable material to yield 
significant quantities of water to wells and springs (Lohman and others, 
1972, p. 2). 

Streamflow 

The main stream that drains the Sedona area is Oak Creek 
(fig. 1). The southwestward-flowing creek enters the study area about 
9 mi north of Sedona, leaves about 3 mi southwest of Page Springs, and 
is perennial throughout the reach. For the 32-year period including 
July 1940 to September 1945 and April 1948 to September 1975, the 
average discharge at the gaging station on Oak Creek near Cornville was 
82.6 ft3/s; maximum instantaneous discharge was 24,700 ft 3/s on 
September 5, 1970; and minimum instantaneous discharge was 6 ft3/ S on 
July 27, 1940 (U.S. Geological Survey, 1976, p. 281). 

Time distribution of streamflow may be expressed by a flow
duration curve, which is a cumulative frequency curve that shows the 
percentage of time that a specified discharge is equaled or exceeded in a 
given period without regard to the sequence of occurrence. The flow
duration curve at the Oak Creek near Cornville gaging station shows 
that a discharge of 33 ft3/s is equaled or exceeded 50 percent of the 
time (fig. 3). 

Base flow in Oak Creek is maintained by springs near the 
north boundary of the area, near Indian Gardens, near Page Springs, 
and along Spring Creek, which is tributary to Oak Creek in the south
western part of the area (pI. 1). Cumulative spring discharge is about 
35 ft3/s in the reach between the north boundary and 0.75 mi south of 
Indian Gardens, 42 ft3/s in the Page Springs area, and 6 ft3/ s along 
Spring Creek. About 3 ft3/s of the cumulative spring discharge along 
Spring Creek reaches Oak Creek. Seepage runs were made in July 1974 
and January 1975 to determine the amount of spring flow that enters Oak 
Creek (table 7). The amount of spring flow to Spring Creek was 
measured in 1952 and 1974. In the 2.5-mile reach past the Oak Creek 
near Cornville gaging station, springs add about 26 ft3/s to the creek. 
On July 2, 1974, slightly less than 4 ft3/s was measured 1 ~ 75 mi 
upstream from the gage, about 14 ft3/s was measured at the gage, and 
about 30 ft3/s was measured less than 0.5 mi downstream. 

Low-flow frequency curves at the Oak Creek gaging station 
show that the mean discharge may fall below 10 ft 3/s for 1 day every 15 
years, for 3 days every 20 years, and for 7 days every 50 years 
(fig. 4). The low-flow frequency curves are based on the lowest mean 
discharge for intervals of time ranging from 1 to 7 consecutive days for 
each year of record and give the recurrence intervals, magnitudes, and 
chronological sequence of the low flows. 
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Base flow in Oak Creek varies seasonally in response to evapo
transpiration. Part of the water evaporates as it flows down the creek 
and diversion ditches, and part is transpired by riparian vegetation, 
orchards, pastures, and crops. Figure 5 shows the maximum, median, 
and minimum base flow at the gaging station for the 1950-64 and 1966-75 
water years. Figure 6 shows a correlation between the mean monthly 
base flow at the gaging station and that at site 20 (see pl. 2). Base 
flow at site 20 is 58.9 ft3/s in January, when the temperature is low, 
vegetation is dormant, and evapotranspiration losses are negligible in 
contrast to those during the rest of the year. The average evapo
transpiration loss along Oak Creek upstream from site 20 is about 11 
ft3/ s or 8,000 acre-ft/yr; this estimate is calculated by subtracting the 
mean monthly base flow from that for January. 

Base flow in Oak Creek is greater at the south boundary of 
the study area than at site 20 owing to the tributary inflow from Spring 
Creek. Base flow at site 20 is estimated to be 48 ft3/s or 35,000 
acre-ft/yr, and inflow from Spring Creek is estimated to be 3 ft3/S or 
2,000 acre-ft/yr; therefore, base flow in Oak Creek at the south 
boundary is estimated to b·e 51 ft3/s or 37,000 acre-ft/yr. 

Ground Water 

I n the Sedona area the main source of ground water is the 
regional aquifer, which includes the Verde Formation, Coconino Sand
stone, Supai Formation, Redwall Limestone, Martin Formation, and 
Tapeats Sandstone (pl. 1). Data from water wells and test holes 
indicate that the units are hydraulically connected and probably function 
as a single aquifer. Ground water also is available from the alluvium 
along Oak Creek. 

Recharge and Movement 

Ground water in the regional aquifer is derived mainly from 
the infiltration of precipitation. The main area of ground-water 
recharge, between the Mormon Mountain anticline and the Mogollon Rim, 
receives an average of 18 to 22 in ./yr of precipitation (Sellers and Hill, 
1974). Part of the precipitation infiltrates the permeable outcrops of 
basalt and limestone, which provide avenues for the downward movement 
of water to the regional aquifer. I n the main area of recharge the 
amount of water that infiltrates to the regional aquifer probably is great 
compared with the amount that infiltrates in places where the less per
meable silty sandstone beds of the upper member of the Supai Formation 
are exposed at the land surface. 

Ground water moves southwestward from the main area of 
recharge through the Sedona area toward the Verde River (pl. 2). As 
the water moves through the Sedona area, part is intercepted by springs 
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and wells, and part leaves as underflow across the south boundary. 
Ground-water movement is influenced by faults, fractures j and solution 
cavities in the regional aquifer. 

I n general, faults may act as highly permeable zones along 
which water can move easily or as subsurface barriers that impede the 
movement of water. I n the walls of some faults the rocks are highly 
fractured and transmit more water than unfractured rock on either side 
of the fault; therefore, water tends to move along the fault rather than 
across it. Oak Creek fault probably has more influence on the movement 
of ground water than Sedona, Bear Wallow Canyon, or Cathedral Rock 
faults (pl. 2). 

Near the north boundary and along the west side of Oak Creek 
fault, the upper member of the Supai Formation abuts the Coconino 
Sandstone (pl. 1). Silty sandstone beds in the upper member form a 
subsurface barrier to the movement of water across the fault, and part 
of the water moves upward through the fault and is discharged to 
springs along Oak Creek. In July 1974 the discharge in Oak Creek 
increased 4.8 ft3/s between the road crossing to Cave Spring Camp
ground and Bootlegger Campground (table 7). Near I ndian Gardens, the 
Redwall Limestone and the lower and middle members of the Supai abut 
the upper member, and the upper member forms a barrier that impedes 
the movement of water across the fault (pl. 1). Part of the water moves 
upward through the fault and is discharged to springs along Oak Creek. 
In January 1975 the discharge in Oak Creek increased 21.7 ft3/s between 
Encinoso Campground and a point 0.75 mi below Indian Gardens 
(table 7). 
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FIGURE 6.--INSTANTANEOUS AND MEAN MONTHLY BASE FLOW 
FOR OAK CREEK NEAR CORNVILLE AND SITE 20. 
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Fracture systems provide avenues for the lateral and vertical 
movement of ground water, particularly in the Redwall Limestone. 
Ground water moves through the fractures in the Redwall, dissolves the 
limestone, and forms solution cavities that transmit large amounts of 
water. I n the south-central part of the area near Page Springs the 
Verde Formation rests directly on the Supai Formation, and water moves 
from the Supai into the Verde where part of it is discharged through 
fractures and solution cavities to flowing wells and springs. The Verde 
contains lenticular beds of siltstone, limestone, and basalt that locally 
confine ground water. 

Occurrence 

Static water levels-water levels that are not affected by 
pumping-are several feet above the land surface in wells that penetrate 
the regional aquifer to as much as 800 ft below the land surface. A well 
in which the static water level is above the land surface will flow at the 
surface without the aid of a pump. 

The Martin Formation and Tapeats Sandstone probably are 
saturated and probably will yield water in most of the Sedona area; 
however, the units that overlie the Martin contain water only in places. 
Where the Coconino Sandstone abuts the upper member of the Supai 
Formation north and east of Oak Creek fault (pl. 1), the Coconino yields 
water to several springs. I n the rest of the area, however, the 
Coconino is above the regional water table. 

In and near Sedona, Grasshopper Flat, Big Park, and Page 
Springs, most wells obtain their water from the middle and lower 
members of the Supai Formation. Wells that tap these units are less 
than 200 to about 800 ft deep. The contact between the Supai Formation 
and the underlying Redwall Limestone is poorly defined, and some of the 
deep wells probably bottom in the Redwall. The upper member of the 
Supai is dry except along the downthrown side of Oak Creek fault and 
near Red Rock (pl. 2). Near Red Rock, the upper member contains 
perched ground water. Most wells are less than 150 ft deep, and water 
levels may be as much as 250 ft above the regional water table (pl. 2). 

I n the area north of Bear Wallow Canyon fault and west of 
Grasshopper Flat, wells generally obtain their water from the Martin 
Formation and (or) the Tapeats Sandstone. Water-level data for deep 
wells in the area indicate that the Supai Formation and Redwall Limestone 
are above the regional water table and are drained of water (pl. 2). In 
places, however, some perched water may be present in the Supai. The 
water level in well (A-18-4)27dbb, which penetrates sandstone beds in 
the Supai, is about 700 ft higher than that in wells drilled in the under
lying units. 

In the southwestern part of the area, water is obtained 
from wells that tap the Verde Formation. The thickness of the Verde 
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increases from north to south, but the maximum thickness is unknown 
because most wells tap only the upper 400 ft of the formation. I n places 
the depth to water in wells may vary by several tens of feet because of 
the intertonguing and lenticular nature of the units in the formation. 
Limestone beds and basalt flows may confine ground water and cause 
water levels to rise above the water-yielding zone; south of the Sedona 
area, several wells that tap the Verde flow at the land surface. 

Water is present in the alluvium along Oak Creek and is in 
hydraulic connection with the flow in the creek. Perched ground water 
occurs in the alluvium along the creek, and the depth to water in three 
wells that tap the alluvium in secs. 7 and 19, T. 17 N., R. 6 E., is 10 
to 285 ft less than the depth to water in wells that tap the regional 
aquifer. 

Water-Yielding Characteristics of the Regional Aquifer 

Well yields in the regional aquifer are influenced by faults, 
fractures, and solution cavities and are controlled by the physical char
acteristics of the well and by aquifer transmissivity. Wells that pene
trate the same unit may have different yields owing to differences in the 
physical characteristics of the well, and some reported yields represent 
the maximum capacity of the bailer or pump and not the maximum yield 
that can be obtained from the well. In the Sedona area well-yield data 
are meager, and most yields were measured or estimated by well drillers 
and owners. Although well yields range from 3 to 1,078 gal/min, 46 of 
the 69 yields shown in table 1 are less than 50 gal/min, and only 7 are 
more than 100 gal/min. 

Su rfi ci a I fractu res and lineaments-con sp i cuou s linea r features, 
such as streambeds, trees, or bushes, that generally are structurally 
controlled-were mapped in a part of the area in an effort to determine 
if a relation exists between fractures visible on the surface and large
yielding wells (pl. 3). The relation between well yields and fractured 
areas is inconclusive because (1) a thin veneer of surficial material 
masks many of the fractures and prohibits mapping, (2) yield or draw
down data are not available for many wells, (3) some fractures may not 
extend below the water table, and (4) wells for which data are available 
are not in areas where fractures or lineaments could be delineated. As 
additional data become available, it may be possible to correlate well 
yields with the presence or absence of surficial faults, fractures, 
lineaments, and solution cavities. 

The ability of an aquifer to transmit water to wells or to main
tain the downgradient movement of water is expressed as transmissivity. 
Transmissivity is defined as the rate at which water of the prevailing 
temperature is transmitted through a unit width of the aquifer under a 
unit hydraulic gradient (Lohman and others, 1972, p. 13). Aquifer 
tests were made at three wells in the Sedona area and at one well about 
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1 mi south of the area. Aquifer-test data for well (A-16-4)27dcc 
indicate that the transmissivity of the upper part of the Verde Formation 
is 20 ft2/d; test data for well (A-15-4)12abd indicate that the trans
missivity of the Verde and Supai Formations is 50 ft2/d. Transmissivity 
of the Supai Formation and the upper part of the Redwall Limestone 
is 10,000 and 16,000 ft2/d, as indicated by test data for wells 
(A-17-5)19aaa and (A-17-5)33ada, respectively. The wide range in 
transmissivity-20 to 16,000 ft2/d-indicates that the regional aquifer is 
nonhomogeneous; the non homogeneity mainly is the result of vertical and 
lateral changes in lithology and fracturing. 

Specific-capacity values for wells in the Sedona area also 
indicate the nonhomogeneity of the regional aquifer (table 1). The 
specific capacity of a well is the rate of discharge of water from the well 
divided by the drawdown of the water level in the well (Lohman and 
others, 1972, p. 11). The relation between discharge and drawdown is 
affected by the transmissivity of the aquifer and by well construction 
and development; therefore, the correlation between specific capacity and 
transmissivity changes from well to well. Specific capacity of wells that 
tap the Supai Formation ranges from 0.1 to 118 (gal/min)/ft (table 1). 
Specific capacity of wells (A-17-5)11cdb and (A-17-5)19aaa, which tap 
the Supai Formation and (or) Redwall Limestone, is 50 and 17.4 
(gal/min )/ft, respectively. 

Subsurface Outflow 

Most of the subsurface outflow leaves the Sedona area at the 
south boundary between its intersection with the 3,500-foot poten
tiometric contour and the west boundary (pl. 2). A flow section midway 
between the 3,500- and 3,400-foot potentiometric contours was used to 
estimate the outflow. About 1,000 acre-ft/yr of water is discharged by 
springs along Oak and Spring Creeks about a mile north of the south 
boundary, and the spring discharge must be subtracted from the calcu
lated outflow through the section. The equation used to calculate the 
outflow through the section is 

Q = TIW, 

where 

Q = outflow, in cubic feet per day; 

T = transmissivity, in feet squared per day; 

= hydraulic gradient, in feet per foot; and 

W = width of the flow section, in feet. 

Average transmissivity of the aquifer at the flow section is 
assumed to be 2,500 ft2/d. The hydraulic gradient is about 100 ft per 
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7,200 ft or 0.014 ft/ft, and the flow section is 48,000 ft or about 9 mi 
wide (pI. 2). Thus, 

Q = TIW 

= 2,500 x 0.014 x 48,000 

= 1,680,000 ft 3 /d or about 14,000 acre-ft/yr. 

When the spring discharge of 1,000 acre-ft/yr is subtracted from the 
above, the calculated subsurface outflow is 13,000 acre-ft/yr. 

The 13,000 acre-ft/yr of subsurface outflow is spatially 
distributed across a 9-mile-wide section of the aquifer and will be signif
icantly in error if the assumed transmissivity value differs from the 
actual value. Any change in the transmissivity value in the equation 
will result in a proportional change in the calculated subsurface outflow. 

Development 

The amount of ground water withdrawn annually in the Sedona 
area can only be estimated because of seasonal fluctuations in population 
and lack of historical population data. I n the early 1960 l s ground-water 
withdrawals were about 470 acre-ft/yr based on the reported population 
of 3,500 for Sedona and the IIred-rock countryll (Twenter and Metzger, 
1963, p. 10) and a daily per capita water use of 119 gal (Arizona Water 
Commission, 1975, p. 101). According to the special census of 1973, 
about 5,000 year-round residents lived in the Sedona area (J. D. 
Herbert, business consultant, oral commun., 1976). In 1974, assuming a 
10-percent annual growth in population (J. D. Herbert, oral commun., 
1976) and the daily per capita water use of 119 gal, about 730 acre-ft of 
ground water was withdrawn for domestic and public supplies. The 
projected population is 8,060 in 1980 and 10,840 in 1990 (J. D. Herbert, 
oral commun., 1976), and ground-water withdrawals would be 1,100 and 
1,400 acre-ft, respectively. 

Slight water-level changes have taken place owing to the with
drawal of ground water. Water levels fluctuate from year to year owing 
to pumping of wells and fluctuations in the amount of recharge. The 
water level in well (A-17-5)11cdb rose 4.6 ft during 1967-75i the water 
level in well (A-17-6)30bbb declined 4.8 ft during 1960-75i and the 
water level in well (A-17-5)29bad declined 1.1 ft during 1960-72 
(table 3). 

Ground water is the only available source for future supplies 
because all the surface water is fully appropriated. More than 90 per
cent of the land is in the Coconino National Forest, and the private land 
that is available for development is centralized in Sedona, in Big Park, 
and along Oak Creeki therefore, it may be necessary to locate new wells 
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some distance from the population centers to minimize local water-level 
declines. 

Fractures and vertical and lateral changes in lithology in the 
regional aquifer constitute the main problem in the location of large
yielding wells. Well-yield data are meager; however, as additional data 
become available, it may be possible to correlate well yields with the 
presence or absence of surficial faults, fractures, and lineaments 
(pl. 3). Large yields may be obtained from wells drilled in the alluvium 
along Oak Creek; however, water in the alluvium is in hydraulic con
nection with the flow in Oak Creek, and large ground-water withdrawals 
will reduce flow in the creek. 

Chemical Quality of Water 

Water samples collected in January 1975 at eight sites along 
Oak Creek showed little change in chemical quality as the water moved 
downstream (table 5). A more pronounced change in chemical quality 
may occur in the summer, when irrigation return water and evapo
transpiration increase the dissolved-solids concentration in the flow. 
The chemical quality of the base flow in Oak Creek is similar to that of 
the water from wells and springs. 

I n general, ground water in the Sedona area is a calcium mag
nesium bicarbonate type. Calcium, magnesium, and bicarbonate ions 
probably are derived from the solution of carbonate in the Kaibab Lime
stone, Martin Formation, and Redwall Limestone. Water from some of the 
shallow wells that penetrate the Supai Formation near Red Rock has 
larger concentrations of calcium and magnesium than water from wells in 
the Big Park area, which may be indicative of water that moves laterally 
through the Martin and Redwall and vertically through fractures into the 
Supai. Water in the Big Park area contains smaller concentrations of 
magnesium than water in other parts of the study area. Concentrations 
of the major ions in the water in the Verde Formation are greater than 
the concentrations in the water in the other units (pl. 2). 

The ground water generally is of suitable chemical quality for 
most uses. Analysis of water samples from public-supply wei Is indicates 
that no significant change in chemical quality has occurred with time. 
The recommended maximum contaminant level for dissolved solids in 
public water supplies is 500 mg/L (milligrams per liter), as given in the 
secondary drin king-water regulations of the U. S. Environmental Protec
tion Agency (1977, p. 17146) in accordance with provisions of the Safe 
Drinking Water Act (Public Law 93-523). I n the Sedona area the maxi
mum contaminant level of 500 mg/L dissolved solids is exceeded only in 
the water from five wells (table 4). Water from wells (A-16-4)35ccd and 
(A-16-4)35dcb, which tap the Verde Formation, contains dissolved solids 
of 821 and 891 mg/L, respectively. Water from well (A-17-6)6dca 
contains 1,480 mg/L dissolved solids; the source of the water in this well 
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is not known, but the well probably is open to the Martin Formation, the 
Redwall Limestone, and the Supai Formation. Water from wells 
(A-18-4)15dbc and (A-18-5)29adc, which tap the Redwall Limestone and 
(or) the Martin Formation, contains dissolved solids of 585 and 503 
mg/L, respectively. 

SUMMARY 

Ground water is the only available source of water to support 
the growing population in the Sedona area because all the surface water 
is fully appropriated. In 1974 about 730 acre-ft of ground water was 
withdrawn for domestic and public supplies, and about 1,400 acre-ft/yr 
will be needed by 1990. Most of the ground water occurs in the regional 
aquifer, which locally includes the Verde Formation, Coconino Sandstone, 
Supai Formation, Redwall Limestone, Martin Formation, and Tapeats 
Sandstone. Ground water also is available from the alluvium along Oak 
Creek. 

The water level is several feet above the land surface to as 
much as 800 ft below the land surface in wells that tap the regional 
aquifer. Well yields range from 3 to 1,078 gal/min, but most wells yield 
less than 50 gal/min. I n the regional aquifer well yields are influenced 
by faults, fractures, and solution cavities and are controlled by the 
physical characteristics of the well and by aquifer transmissivity. 
Aquifer-test data indicate that the transmissivity ranges from 20 to 
16,000 ft2/d, and the average transmissivity is assumed to be 2,500 
ft2/d at the flow section. Subsurface outflow through the section is 
calculated to be 13,000 acre-ft/yr. 

Base flow in Oak Creek-the main stream that drains the 
area-is maintained by springs that issue from the regional aquifer and 
varies seasonally in response to fluctuations in evapotranspiration rates. 
The average evapotranspi ration loss is 8,000 acre-ft/yr, and about 
37,000 acre-ft/yr of base flow leaves the area at the south boundary. 

The chemical quality of the base flow in Oak Creek is similar 
to that of the ground water, which generally is a calcium magnes,ium 
bicarbonate type. Ground water generally is of suitable chemical quality 
for public supplies, and water from most wells contains less than 500 
mg/L of dissolved solids. Some wells that tap the Verde Formation, 
however, yield water that contains nearly 900 mg/L of dissolved solids, 
and one well that taps the Supai Formation, Redwall Limestone, and 
Martin Formation yields water that contains nearly 1,500 mg/L. 
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22 Tapie 1. --Records of 

Local number: See figure 2 for description of well-numbering and location system. 
Method constructed: C I cable tool i 0, dug; H I hydraulic rotary; P, air percussion. 
Finish: C, porous concrete; F, gravel with perforated or slotted casing; 0, open end; P, perforated; X, open hole. 
Depth to first opening: Depth, in feet below land surface, to top of first perforated interval. 
Use of water: H I domestic i I, irrigation; P, public supply; R, recreation; 5, stock; T, institutional; U, unused. 
Depth of well: Reported. 
Altitude of land surface: In feet above the National Geodetic Vertical Datum of 1929; determined from U.S. Geological Survey topographic 

maps. 

CASINO nEPTH TO ALl ITIJOF DATE 
METHOD OTAM- FTRST USE OEPTH UF LA~O WATER WATER 

DATE CQNST- ETFR nPFNTNG OF UF WELL SIIRFACE LEVEL Lf.VEL 
LnCAL NU~1A£R C0HPLETED RUCTEO FINISH fINCHES) fFEET) WATER (FEFT) fFFET) (FFET) MEASURED 

A-l'-03 360AC 197 q 2' 265 3q20 57.00 03/07/197, 

A-16-04 11CAA 19<;9 8 l' '0 365<; 10.00 05/16/1972 

A-16-04 12ABC 8 3760 
A-16-04 12BAA 1 8 3720 14'.00 0511611972 
A-16-04 12AAA2 3730 

A-16-04 12BAO 8 3170 
A-16-04 14CBO 1954 10 200 212 3540 F 081 11974 
4-16-04 150DC 1973 6 51 72 3590 30.00 R 03/1<;/1973 
A-16-04 1<;000 1943 8 lAO 3'90 lA.OO R 101 1195B 
A-16-04 20BBS 19<;9 12 92' 14R5 3730 In.OD L 02/27/1975 

A-16-04 21AAC 1962 10 7? H 392 3590 10.00 1962 
A-16-04 23ACB H H A5 3'3<; 37.00 R 1973 
A-16-04 23BRC 1913 8 20 H 2q7 3<;90 4<;.00 R 06/2211973 
4-16-04 238CA 19% 8 36 16 (I 3540 F III 11958 

A-16-04 23CAB 1911 b 218 ~<;80 33.00 S 05/16/1974 

A-16-0q 23CAC 1953 8 275 3520 10/14/1958 

A-16-04 230BB 1970 6 210 H 220 3510 F 05/0<;/1970 

A-16-04 25CCB 1975 4 120 H 275 3440 2R.00 R 031 1197, 
A-16-04 260AC 1952 10 T so 3430 11.00 S 05/16/1974 

A-16-04 260CC 1959 AO H 200 3Q20 F 05/21/191Q 

A-16-04 260DC 1973 IS? 300 3450 40.00 091 11973 
A-16-04 21DCC 1973 60 3 0 0 3380 21.00 05/2111914 
A-16-04 33AAB 1915 3585 
A-16-04 33AAC 08/02/1914 189 U 260 ;570 12<;.00 04/1711915 

A-16-04 34BCA 1965 60 H AO 3360 40.00 05/1111914 

A-16-04 348CB 1973 90 602 3~70 6~.00 0,/16/1974 

A-16-04 34BCO 1970 60 1 10 3340 40.00 05117/1974 
A-16-04 34BOA 1964 1~0 3370 ,0.00 051 11914 
A-16-04 34BnB 1975 153 300 3~60 2<;.00 031 11975 
A-l'-04 34BOC 1971 3' AO 3140 40.00 05/1111974 

A-16-04 34BOO 1970 60 H 1?5 3375 56.00 05/17/1914 
A-\6-04 35AAO 1972 75 H A6 3470 12.00 09/21/1912 

A-16-04 35BAO 1972 250 H 380 3500 180.00 051 11974 
A-16-04 35BCC 1957 405 T 837 3500 II~. 0 0 0511611914 
A-16-04 35CAB 1969 100 H lAO 31.180 74.00 06/1711914 

A-16-04 3<;CRC 1912 220 H 2<;0 3460 120.00 051 11974 
A-16-04 35CCAI 1972 136 H lAD 3430 40.00 05/1111914 
A-16-04 35CCA? 1912 214 3430 100.00 09/15/1972 
A-\6-04 35CCA' 1972 180 206 3445 110.00 051 11974 
A-16-04 35CCO 1971 16A 200 3430 112.00 05/2111974 

A-16-04 35COC 1973 325 402 3435 122.00 S 05/21/1914 
A-16-04 35COO 1972 c ?80 320 3430 120.00 R 051 11914 
A-16-04 350CB 1972 C 36' 395 3460 43.00 S 06/2Q/1974 
A-\6-05 I IACC 1972 C 40 668 419n 488.00 R 04/1011972 
A-16-05 I1BCA 197 I P 20 550 4110 414.00 S 071 11911 

A-16-05 II CAA 1972 b 32' H 5?2 4110 40'.00 R 051 11972 
A-16-05 13AOA 12 lJ 472 4 140 170.00 S 04/1A/1914 
A-16-05 13BAO 1912 10 1? P 600 4205 480.00 R 041 11972 
A-16-05 13aDC 1913 8 39 648 4140 409.00 S 02/2?11913 
A-16-05 13CRA 1973 8 20 595 4100 379.00 S 031 II 973 

A-16-05 BORO 1968 8 20 502 4095 357.00 07/0R/1969 
A-16-05 1300A 8 456 4040 300.00 081 11912 
A-16-05 14AC A 4A5 4150 440.00 1975 
A-16-05 140AO 051 II 97 2 160 500 4085 382.00 08/06/1974 
A-16-05 140BA 1952 ,11 4125 415.00 04/0111973 

A-16-05 14DDA 1948 1,0 4BO 4080 %1.00 051 11910 
A-\6-05 14000 1973 498 5A2 409<; ~81 .00 08/00/1914 
A-16-05 24ARO 19<;5 345 4080 300.00 1955 
A-16-05 24ACO 1963 400 Q60 4000 ?78.65 0111?11912 
A-16-05 36CAO 1960 II 150 3750 50.00 02/02/1960 

A-16-06 OACCC 1950 2Q H b20 4260 400.00 19<;0 
A-16-06 OACCO 1962 475 P 6?, 4265 446.00 0111611967 
A-16-06 08CnA 1950 H 9 H 645 4300 484.00 10/20/1961 
A-16-06 08CDC 1952 8 16 H SA5 4240 453.00 04/1011974 
A-16-Db 09CCA 1972 10 590 P 800 4390 560.00 01/0611912 

A-16-06 17ARB 1972 446 750 4280 <;2A.OO 12/26/1972 
A-16-06 17BAB 1953 12 H 5?0 4220 430.00 04/10/1914 
A-16-Db 17CAA 1954 2n H b?5 4220 400.00 05/2'11974 
A-16-06 17CAA 1972 310 H 5AO 4165 1109.00 081 11912 
A-16-Db I1CRB I 1950 40 1I 530 4170 411.00 04/26/1914 

A-16-06 17CBB? 1960 C 8 H 500 4160 ~84.00 12114/1960 
A-16-06 17C80 1973 P 6 Q43 H 550 4170 414.00 11101/1913 
A-16-06 IBBBC C 8 p 500 4140 ~75.00 08/21/1912 
A-16-06 IBcOB C 8 P 448 4075 35<;.00 12114/1960 
A-16-06 IROOO 1967 P 5 443 H 5?3 4175 410.00 08/07/1967 

A-16-06 19BAB 1965 6 580 4060 480.00 1965 
A-16-Db 19BBC 1956 6 4BO 4010 329.00 111 11912 
A-[6-06 19BCC 1.971 6 20 350 4000 2B8.00 05/04/1972 
A-16-06 10BCD 1961 8 15 360 4040 300.00 01l16/19~7 

A-H-06 19CDC 1970 6 10 300 4100 322.00 051 11910 



selected wells 

Water level: I n feet below land surface; 0, dry; F, flowing; L, interpreted from logs; R, reported; S, steel tape; T, electric tape. 
Discharge: Sf bailer; C, current meter; 0, orifice; U, Venturi meter; V, volumetric. 

Types of logs available: C, caliper; 0, drillers; G, geologist or sample; I, induction; J, gamma ray; L, laterlog; M, microlog; N, neutron; 
T, temperature, U, gamma-gamma. 

Principal aquifer: 111ALVM, alluvium; 121VERD, Verde Formation; 31DSUPI, Supai Formation; 330RDLL, Redwall Limestone; 341 MRTN, 
Martin Formation. 

Other data available, QW: A, physical properties; B, common ions. 

DISCHARGE 
(GALLONS 

PER 
MINUTE) 

DATE 
DISCHARGE 

DETERMINED 

URAW
~OWN 

(FEFT) 

SPECIFIC 
CAPACITY 
(GPM/FTl 

TYPES 
UF LOGS 

AI/AILARLF 
PRINCIPAL 

AnUJFFR 

SPFCIFTC 
CnNnUrTANCf. 

TF"'lPERATU~E (UHMflS/CM 
(DeGREES C) AT 2,)' r) LOCAL NUMBER 

nTHER 
DAT A 

AI/A lURlE 
oW 

40 
75 

75 

50 
35 

50 
100 A 

2 5 A 
50 
70 

37 

15 A 

50 
69 

12 

ISO 
95 

70 

15 V 

10 
59 lJ 

30 

II 

14 
225 
"0 
12 

17 
20 

12/1911975 165 
7 

95 

247 

209 

50 

lIS 
o 

18 
o 

0.2 
10.7 

0.4 

0.1 

o 
0.2 

8.6 

2.2 

0.6 

0.2 

12.5 

J, ~1, IJ 

121VERU 

310SUPI 

310SUPI 
121 VERO 

PI \/ERO 
310SUPI 
PIVERU 

310SUPI 
121VERO 

310SUPI 

121VERO 

I?IVERD 
III ALV" 

12111ERO 
III ALVM 

12IVERU 
121V<RO 

121 VERO 
I?IVERO 
12rVERO 
12111ERO 
121 VcRD 

121 VERO 
121VERO 
l?lVERI) 
12rVERO 
121VEPO 

PI VERO 
PIVEPO 
12111ERD 
3~0.OLl 
31 uSUPI 

310SUP! 
310SUPI 
310SUPI 
310SUPI 
310SU PI 

310SUPI 
310SUPI 
310SUPl 
310SUPI 
310SUPl 

310SUPI 
310SUPl 
310SUP! 
310SUPI 
310SUPI 

310SUPI 
310SUPI 
310SUP! 
3Iu·SUPl 
310SUe l 

310SUPI 
310SUPI 
310SUPI 
310SU PI 
31 USUP! 

310SUP! 
3IUSUP! 
310SuPI 
310SUPl 
31USUPI 

310~UPI 

310SUPI 
310SUPI 
.l10SDPl 
310SUPl 

20.0 

21.0 

17.0 

20.5 
17.0 

17.0 
2?0 

17.0 
22.0 

IR.O 

IR.O 

IA.O 

21.0 
20.0 
22.0 

IR.O 

20.0 

17.0 

IR.O 

20.0 
19.0 

20.5 

16.5 

16.0 

IR.O 

I R. 

'>00 

50u 

5>7 
5Sa 

SAO 
OAO 

500 

600 
550 
550 

700 
IU10 

900 

9AU 

9S0 

a90 

300 

2~U 

350 

350 
200 
300 

2AD 

A-lo-01 360AC 
A-lo-04 IIC~A 
A-1b"Of~ 12ABC 
A-16-04 12RAAI 
A-16-04 12BAA2 

A-Io-OO 12RAO 
A-16-00 14C~D 
A-to-04 1500C 
A-lo-04 15000 
A-16-04 20BBA 

A-16-04 2PAC 
A-16-04 23ACR 
A-lo-04 23RBC 
A-16-00 23RCA 
A-16-011 23CAA 

A-16-00 23CAC 
A-16-00 230aR 
A-16-04 2SceR 
A-16-04 ?onAC 
A-16-04 ?oDCC 

A-16-00 ?6DOC 
A-16-00 nocc 
A-lo-04 13AAA 
A-16-00 33AAC 
A-16-04 10RCA 

A-16-04 14RCR 
A-16-00 10RCO 
A-16-00 30ROA 
A-16-04 14RDB 
A-16-04 10ROC 

A-16-04 30ROn 
'-16-00 35AAO 
A-16-04 35AAO 
A-16-00 35ACe 
A-Io-04 1SCAA 

A-lo-04 1SCBe 
A-16-04 15eCAI 
A-16-04 3SCCA2 
A-lo-04 1sceA3 
A-16-04 3SCCO 

A-16-04 15COC 
A-16-00 1SCOO 
A-16-04 ~5nCA 
A-16-0S II'CC 
A-t6-0S IIAeA 

A-16-0S IICB. 
A-16-0S 13AOA 
A-Io-OS 13R90 
A-16-0S 13ROC 
A-16-0S 13CBA 

A-16-0S 13DBn 
A-16-0S UODA 
A-16-0S 14ACA 
A-\6-0S 140AO 
'-16-05 lonaA 

A-16-0S 14DOA 
'-16-0<; 14000 
A-16-0S 24AaO 
A-16-0S 24ACO 
A-16-0S ~6CAD 

A-16-06 oaccc 
A-16-0~ oaceo 
A-16-0b oaCDA 
A-Io-Ob O"COC 
A-16-U6 OYCCA 

A-lo-06 17ABR 
A-16-06 I7BAB 
A-Io-0617CAA 
A-Io-Ob 17CBA 
A-16-0b 17CBAI 

A-16-06 17CBA2 
A-16-0b 17CBO 
A-16-0b ISABC 
A-16-06 18COA 
A-16-Q6 18000 

A-16-06 19AAA 
A-16-06 19BBC 
A-16-06 IYReC 
A-16-0b 19ReO 
A"16-0h lQr.OC 

23 



24 Table 1. --Records of 

CASINO, DEPTH TU AL TITIIDE OHE 
METHnD DrAM- FIR~T U~E DEPTH OF LAND "ATER WATER 

DATE CONST- /'TFR OPFNTNG OF OF IMELL SURFACE LEVEL LEVEL 
LOCAL NlIMRER COMPLETED RUCTED FINISH ( I"CHE~) (F EET) WATER (FEFTl (FEET) (FEU) MFA~UREn 

A-17-04 03AACI 19~4 1I 340 4480 
A-17-04 03AAC2 1969 7 827 U 12112 44eO 
A-17-04 046RO! 1964 10 loa 1I 1204 4415 
A-17-04 048BO? 1964 1713 1958 4415 
A-17-04 04SCA 1961 1718 4 4 10 

A-17-04 05CAA 1964 10 lOA 1663 4365 733.00 0311 0/1974 

A-17-04 07DAD 360 4?35 
A-17-011 15COC C 6 505 4070 
A-17-04 25BAA 1%9 P 6 SOl, 546 4060 49?00 03/10/1974 

A-17-05 OIOBA 1957 C 12 600 4445 473.00 10/10/1973 

A-17-05 OIDBCI 1957 " 600 4460 
A-17-05 0lDRC2 1971 P 8 540 640 4470 560.00 03/1311974 

A-17-05 OIOCO 1970 P 6 530 H 610 4445 530.00 0 04/10/1970 

A-17-05 030BC 1951 C 6 207 U 845 4620 74'.00 R 071 /1966 

A-17-05 OABCB 19'9 H 7 1060 U II Q5 4430 723.00 ~ 03/07/1975 

A-17-05 10CAB 1951 8 700 714 4460 '5A.OO 0212'/1975 

A-17-05 100CA 1954 0. 8 l' 710 4440 575.00 12/1 5 /1960 

A-17-05 IICCC 08/28/1975 C 10 600 P 800 4380 535.00 09/24/1975 

A-17-05 II COB 1962 C 8 P 735 4415 56A.00 04/2?/1975 

A-17-05 11DCCi 1946 268 4390 

A-17-05 IIOCC2 6 177 4'90 129.00 02l0A/1974 

A-17-05 II DOD 19a9 6 528 4410 478.00 0311'/1974 
A-17-05 12BBO 1961 6 540 7'5 4'590 680.00 08/09/1968 

A-17-05 I?CCO 6 526 4'95 '6h.00 05/0~/1974 

A-17-05 120CC 1948 8 SOO 615 4410 470.00 04/1A/1974 

A-17-05 13ABB 19h4 x 8 500 505 4410 460.00 0411 A/197 4 

A-17-05 14ARO 1451 P a 700 4360 475.00 04/18/1974 

A-17-05 14BCO 1973 P 6 a7A 5'8 4320 452.00 03/13/1914 

A-17-05 15AAB 19a9 x 8 3 700 4'75 .97.00 04/22/1975 

A-17-05 15ABO P 572 805 4385 500.00 10/23/1973 

A-17-05 15AOC 750 4390 
A-17-05 16CAO 1971 858 1015 4410 600.00 061 11971 

A-17-05 IQAAA 1973 25 647 4090 450.00 02/2711974 

A-17-05 19AAO 1972 18 626 4045 407.00 02/27/1975 

A-17-05 211ADA 1960 75 1'5 4130 54.00 021 11960 

A-17-05 24CCC 220 240 4030 14a.00 04/10/1974 

A-17-05 ?4CCO 4030 
A-17-05 24COC 1955 H 4QO 4050 100.00 05/21/1957 

A-17-05 24COOI 1970 H 1?5 4030 
A-17-05 2sAAA 1955 70 P 750 4aOO 59~.00 07/07/1972 

A-17-05 25BBB 4430 
A-17-05 25BBO 1950 40 284 4075 210.00 S 01/1611967 

A-17-05 25S0B 350 4020 110.00 ·s '04/23/1914 

A-17-05 26ACC 30 300 4010 60.00 05/uO/1972 

A-17-05 268ASI 1971 10 150 4000 6 0 .00 04/17/1974 

A-17-05 26BAS2 1972 C 6 10 Q7 4000 56.00 1972 
A-17-0S 26BAS3 1972 C 6 10 125 3980 
A-17-05 26BACI 1972 C 6 10 113 3990 4A.OO 1972 
A-17-05 268AC? 1973 C 6 10 118 3975 5A.00 1973 
A-17-05 268AO 19% C 10 IHO 200 4000 50.00 07/22/1974 

A-17-05 268BAI 1973 C 15 H 133 4010 60.00 111 I' 973 
A-17-05 268AA2 1974 C 10 U 1?0 4000 55.00 07/22/1974 

A-17-05 268B8 1965 C 19 T 200 403, 150.00 041 11974 

A-17-05 26SBOI 1974 C 10 U 130 4000 56.00 OHI 11974 
A-17-05 268AO? 1974 C 10 lOB 4000 

A-\7-05 26BCA 1970 C 8 60 1?6 4000 60.00 1970 
A-17-05 2bBCCI 1965 C ! 0 15 1I 130 3975 4~.00 

A-\7-05 26BCC? 1974 C 6 10 H 140 4005 85.00 04/15/1975 

A-17-05 26BOBI 1960 C 6 145 39BO 40.00 
A-\7-05 26BOB? 1973 7 113 132 39aO 40.00 

A-17-0S 26CAAI 100 4000 
A-17-05 26CAA2 \966 C 76 126 3955 20.00 01/06/1967 

A-17-05 27CCOI 1973 C 340 5?0 4045 340.00 1973 
A-17-05 27CDC C U 380 4000 340.00 '954 
A-17-0S 270AA 1972 C 340 H 370 3Q70 50.00 , 972 

A-17-05 270A81 021 /1973 r 10 10 402 3qbn 6A.?0 04/17/1914 

A-17-05 270AB2 03/04/1973 C 5 70 100 3 Q 6t1 oo.rio 04117/1974 

A-17-05 270A83 031 /1973 C 100 3960 
A-17-0S 270A8a 1950 C 20 365 3970 315.00 05/0A/1972 

A-17-05 270AB5 1974 C 85 H 340 3070 ?01.00 04/17/1974 

A-17-05 270AB6 t9l:iO 35 ISO 3 Q 61:\ 4A.00 05/08/1972 

A-17-0S 270AC 1971 90 H 150 3040 61.00 101 11971 

A-17-05 270AAI 1968 P 4? 430 3990 '41.00 05/0A/1972 

A-\7-0S 270BA2 x 6 20 210 30 90 l1A.00 12/15/1960 

A-17-05 270BA3 1973 P 6 90 la7 3980 8A.00 03114/' 914 

A-17-05 270BOI 1970 110 150 3%0 90.00 051 11970 

A-\7-05 270B02 1971 550 3970 340.00 04/17/1974 

A-17-0S 270BD3 1971 110 3QbS 60.00 12114/1971 

A-17-05 27008 1950 425 30 60 
A-17-05 29BAA 19,0 'j10 40'>0 452.00 05/0911972 



selected wells--Continued 25 
DISCHARGE SPECIFIC OTHER 

(GALLONS DATE DRAW- SPECIFIC TYPFS CONDUCHNCE DATA 
PER DISCHARGE DOWN CAPACITY OF LOGS PRTNCIPAL TFMPERATURE (UHMOS/C~ AVA1LARL~ 

MINUTE) DETERMINED (FEEll (GPM/FTl AVAILABLE AnUTFFR (DEGRFES C) AT .?So C) LOCAL NUMBER QW 

A-17-oa 03AAri 
A-17-oa 03AAC2 
A-17-oa OaRBOI 

Jd A-17-oa 04RBD2 
r, A-17-oa 04RCA 

I,J 330RDLL A-17-0a 05CA. 
310SUP1 A-17-04 07DAD 
310~UPI 900 A-I'I-Oa 15CDC 

50 37 I.a 310SUP1 A-17-0a 25RAA 
310SUPI A-17-05 OIDSA 

310SUPI 11.0 4~0 A-17-05 OIDBCI 
310SUP1 20.0 600 A-17-05 0lDBC2 

22 310SUP1 19.0 760 A-17-05 OIOCO 
II 310SUP1 16.5 526 A-17-05 030BC 

G 341MRTN A-17-05 OaRCR 

12 C,J,lI 330RDLL A-17-05 10CAB 
310SUP1 A-17-0; 10DCA 

10H 0 09/2all 975 21 51.3 3~OROLL 19.0 600 A-I7-05 IICCC 
50 C I 50.0 310SUPI A-17-05 IICOB 

G 310SU P I A-I7-05 IIOCCI 

310SUPI A-17-0; IIOCC2 
310SUPI IA.O 320 A-17-05 11000 

26 310SU PI A-17-0; 12"BO 
3105UPI A-17-05 12CCO 

70 310SUPI A-17-05 120CC 

90 310SUPI la.o 310 A-17-05 13ABB 
67 20 3.4 310SU P1 A-17-05 14A8D 
30 310SUPI 18.0 290 A-17-05 14RCO 

liB 118.0 310SUP1 A-17-05 ISAAR 
J,N,U 310SUP1 A-17-05 ISABO 

310SUP1 A-17-05 ISAOC 
341MRTN A-17-0S IbCAO 

87 17.4 310SUPI 20.0 325 A-17-05 19AAA 
O,J,N,U 310SUP1 A-17-05 19ABO 

40 0 310SUPI A-17-0, ;>4AOA 

310SUPI A-17-0S 24cce 
A-17-05 ;>4CCO 

310SUPI 15.~ 510 A-17-0S 24COOI 
3105UPI A-17-05 24CUO I 

22 ;>3 1.0 3105UPI A-17-05 2SAAA 

3105UPI A-17-0~ 2SABR 
J,N,U 310SUPl 16.0 A-17-0, 256·80 

310SUPI 13.0 a?o A-17-0~ 2SRDR 
310SUPI A-\7-05 2bACC 
310SUPI 12.0 700 A-17-05 2bRAAI 

3105UP1 A-17-05 2bBAR2 
310SUP1 A-17-05 2bRAB3 
3105UPI A-17-05 <'6"ACI 
310SUPI A-17-05 ?bRAe2 
3105UPI A-17-05 26RAO 

310SUPI A-17-05 2bRBAI 
310SU P I A-17-05 2bA6A2 
310SUP1 16.0 blO A-17-05 26RBB 
310SUPI A-17-05 2bRBOI 
3105UPI A-17-0, 2b"B02 

65 B 100 0.7 310SUPI A-17-05 26RCA 
310SUPI A-\7-05 26RCCI 
310SUPI A-17-05 2bBCee 
310SUPI A-17-0, 26RDBI 
3105UP1 A-17-0S 2bROB2 

310SUP1 IA.5 500 A-I7-05 2bCAAI 
0 310SUP1 A-17-05 2bCAA2 

17 R 10 1.7 0 310SUPI A-17-0' 27eCOI 
310SUP1 A-17-05 27eOe 

0 310SUP1 A-17-05 nnAA 

0 310SUPI A-17-05 nOAB 1 
310SUP1 16.0 710 A-17-05 >JOAR2 

n A-17-0, nOAR3 
310SUPI A-17-05 270AR4 
310SUP1 A-17-05 270ARS 

310SUP1 14.5 500 A-I7-0' 270A8b 
3105UPI 14.0 bOO A-17-05 270AC 
3105UPI A-17-0, nOBA I 
310SUPI A-17-05 27oBA2 
3105UP1 10.0 710 A-17-05 270BA3 

310SUPI A-17-0S 270Bnl 
310SUPI 11.0 6AO A-17-05 n0802 B 

20 310SUP1 A-17-05 270BD3 B 
310SUPI A-17-0' ?7DOR 
310SUP1 A-17-05 ?9RAA 



26 

iable 1.--Records of 

CAS INA DEPTH TO ALTITUDE DATE 
METHOD DIAM- FIRST USE DEPTH OF LAND WATER WATER 

DATE CONST- FTER OPENING OF OF WELL SURFACE LEVEL LEVEL 
LOCAL NUMBER COMPLETED RUCTED FINISH (INCHES) (FEET) WATER (FEET) (FEET) (FEET) MEA~URED 

A-17-05 29BAB 1972 C P 6 410 H 620 4080 480.00 R 05/ 11972 
A-17-05 29BAC 1973 C P 6 435 H 500 4040 402.00 R 01/ 11973 
A-17-05 29BAD 1955 C X 8 20 H 470 4015 397.00 5 05/08/1972 
A-17-05 29BBD 1974 C P 6 455 H 495 4050 443.00 S 04/23/1974 
A-17-0S 32DAC 1953 C 8 H 4~0 3830 ~14.00 S 05/08/1972 

A-17-0S 33ACA 1956 C 310 H 350 3910 265.00 5 05/0A1I972 
A-17-0S 33ADA 1974 C P 700 3860 ?I?OO 5 07/22/1974 
A-17-05 33BCB 1954 C P 6.6~ 300 H 365 3930 293.00 5 05/0811972 
A-17-05 34AAA 1951 C 8 H 325 3950 16A.00 5 12/16/1960 
A-17-05 34BAAI C 6 80 H 325 3960 

A-17-05 34BAA2 8 U 3940 120.00 S 06/26/1974 
A-17-0S 34BCC 1969 H 7 1051 U 1405 3900 274.00 5 0711811974 
A-17-05 34BDC 1955 C 6 20 U 500 3885 440.00 R 04/ 11974 
A-17-0S 35CDA 1955 0 72 T 30 4020 
A-17-0S 35CDD 1952 C 8 20 U 850 40bO 1952 

A-17-05 35DAC 1965 6 571 T 750 4040 370.00 S OS/OR/1974 
A-17-05 3bCCA 1954 8 U 600 4110 414.00 S OS/23/1957 
A-17-0S 36CDB 1974 6 702 H 735 4110 437.00 R 1111211974 
A-17-0b 05CDD U IR9 4320 b9.00 S 04/0311975 
A-17-0b 06DCA OS/23/1969 10.75 500 800 4450 444.00 L 05131/1974 

A-17-06 07DDAI H 24 4195 16.00 ~ 01113/1967 
A-17-0b 07DDA2 H 128 4210 26.00 S 07/17/1974 
A-17-06 08BCD 1960 P P 560 4230 183.00 5 01113/1967 
A-17-D6 OABDB 1969 X 92 U 215 4245 61.00 S 08/2311974 
A-I7-D6 18ABA 1967 P 207 H 257 4220 200.00 R 01l13/19b7 

A-17-0b 18ADDI 1960 C b P 500 4240 27B.00 04/2211975 
A-17-0b IBADD2 1964 C b H 350 4~45 

A-17-0b 18DAB 1947 C 4 75 U ISO 4180 140.00 1947 
A-17-06 19BAC 1951 C 8 U 180 4140 41.00 OS/23/1957 
A-17-0b 19BBCI 1949 D P 25 4120 14.00 0511511974 

A-17-0b 19BBC2 1959 5 H 350 4195 299.00 S 01/13119b7 
A-17-0b 19BCB 48 U 18 4110 13.00 S 01/16/1967 
A-17-0b 30ABC 10 U 850 4335 483.00 S 0111311967 
A-17-06 30BBB 1951 8 U 465 4300 43R.00 5 1211411960 
A-18-04 ISDBC 1961 6 20 H 1300 4740 400.00 R 03/ 11974 

A-18-04 25BeB 1950 8 H 1120 4760 760.00 R 06/ 11967 
A-18-04 27DBB 1962 5 H 300 4540 200.00 R 1962 
A-IB-04 29CDA 1890 8 U 1400 4400 800.00 R 10/ 11958 
A-IB-04 32CAA 1964 16 U 304 4460 
A'-18-04 34ABB 1971 9 90 U 3202 4480 330.00 08/2?11974 

A-18-0S 27ABB 1949 C 20 P 1200 4700 709.00 06/02/1967 
A-18-0S 27ABC C r 1200 4650 
A-18-0S 28ADA 1968 C U 1308 46b5 68R.OO S 03/07/1975 
A-18-05 29ADC 1964 C X 480 H 852 4~55 676.00 S 05/31/1967 
A-18-0S 31BCD 1965 C P 1000 H 1050 4600 925.40 T 0311911974 

A-I~-05 310DB 1969 C X 5 1071 lJ 1215 4540 ~50.00 04/ /1969 
A-18-05 34BAC 1969 H X 10 51 U 1217 4480 
A-18-05 34BCAI 1968 H P 4 1051 IJ 1150 4450 
A-18-05 34BCA? 1968 H P q 1135 U 1138 4450 
A-18-05 34B03 1968 H X 6 50 500 4450 

A-18-06 04BBD 1966 C X 8 295 380 5320 F 1011611973 
A-18-0b 04BCC 1967 C P 8 320 P 380 5220 2°.00 R 07/ /1974 
A-18-06 I7ACD 1970 C· X 8 510 U 600 492<; 493.00 s ObllO/l974 
A-18-06 21ACC 8 H 100 4790 
A-18-0b 21BBA 1958 F B P 90 4790 15.00 R 1958 

A-18-0b 21DBAI 6 H 100 4800 
A-18-06 21DBA2 1973 P 6 68 H 100 4780 55.00 R 10/ 11973 
A-18-0b 21DRA3 6 H 100 4765 
A-18-0b 21DBA4 b H 100 47b5 
A-18-0b 2IDBB 1973 6 b5 H 100 4770 56.00 10116/1973 

A-18-0b 210CA 1966 C 8 246 U 26b 4750 4B.00 0711011974 
A-18-0b 27CACI 19b6 C 6 20 H 2~0 4700 140.00 OS/2711966 
A-IB-Ob 27CAC2 1973 C 8 14 H 175 4620 30.00 07113/1973 
A-18-06 27CBAI 09/06/1962 C 6 30 H 138 4605 
A-18-06 27CBA2 1973 C 6 54 H 100 4605 14.00 06/24/1974 

A-18-0b 33ADD 1972 H 135 4580 70.00 R 03/ 11972 
A-18-06 34BBA 1973 IS? H 176 4550 155.00 R 06/2611973 
A-19-Db 34DCB 1963 H 00 5300 1011611 973 
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selected wells--Continued 

OrSCHARGE SPECIFIC OTHER 
(GALLONS DATE ORAW- SPECIFIC TYPES CONDUCTANCE DATA 

PER DISCHARGE DOWN CAPACITY OF LOGS PRINCIPAL HMPERATURE (UHMOS/CM AVAILABLE 
MINUTEl DETERMINED (FEETl (GPM/FTl AVAILABLe AQUIFER (nEGREES C) AT 25· C) LOCAL NUMBER QW 

9 0 310SUPI A-17-0S 29BAB 
0 310SUPI A-17-0S 29BAC 

310SUPI A-17-0S 29BAD 
D 310SUPI 14.0 420 A-17-0S ~9BBD 

310SUPI A-17-0S 320AC 

310SUPI 16.S 667 A-I7-0S 33ACA 
708 43 16.5 0 330ROLL A-17-0S 33AOA 

IS n 310SUPI A-I7-0S 336CB 
310SUPI A-17-0S 34AAA 

20 B 310SUPI A-17-0S 34BAAI 

310SUPI A-17-0S 34BAA2 
310SUPI A-I7-0S 34BCC 
310SUPI A-17-0S 34BOC 

A-I7-0S 3SCOA 
A-17-0S 3SCDD 

46 B 310SUPI 13.0 3S0 A-17-0S ~SDAC 
310SUPI A-17-0S 36CCA 

10 330RDLL A-17-0S 36COB 
310SUPI A-17-06 05COD 

O,J,U,N 310SUPI 20 SSO A-17-06 06DCA 

IIIALVM A-I7-06 07DOAI 
310SUPI A-17-06 07DDA2 

7S 310SUPI A-17-06 08SCD 
0 310SUPI A-17-06 08BDB 
D 310SUPI A-17-06 18ABA 

142 28.4 310SUPI A-I7-'06 18ADDI 
0 310SUPI A-17-06 ISAD02 

5 1.0 0 310SUPI A-17-06 180AB 
310SUPI A-17-06 19BAC 
IIIALVM A-17-06 19SBCl 

19 20 1.0 310SUPI A-17-06 19BBC2 B 
lllALVM A-17-06 198CB 

10 30 0.3 O,J,N,U 310SUPI A-17-0b 30ABC 
310SUPI IS.S A-17-06 30BBB 

10.0 900 A-18-04 ISOBC 

10 16.6 6bS A-18-04 2S8CB B 
310SUPI A-IS-04 270BB 

A-18-04 29CDA 
A-18-04 32CAA 

J,L,M 310SUPI A-18-04 ~4ABB 

9 A-IS-OS 27ABB 
92 330ROLL A-18-0S 27 ABC 

O,J,T 330ROLL A-18-0S 28AOA 
9 0 330ROLL A-IS-OS 29AQC B 

D 14.0 580 A-IS-OS 31SCD B 

0 341MRTN A-18-0S 31DDB 
1 A-18-0S 34BAC 
D A-IS-OS 34BCAI 

0,1, J A-18-0S 34BCA2 
0 A-18-0S ~4RCA3 

40 310SUPI A-18-0b 04BBD 
310SUPI A-18-06 04BCC 
310SUPI A-18-0b 17 ACO 
310SUPI A-IS-06 21ACC 

A-IS-06 21BBA 

3108UPI ·A-18-06 210BAI 
310SUPI A-IS-Ob 210BA2 
310SUPI A-IS-06 210BA3 
310SUPI A-IS-06 ~IDBA4 
310SUPI A-IS-Ob 21DBB 

3108UPI A-IS-Ob 21DCA 
35 310SUPI A-IS-Ob 27CACI 

310SUPI A-IS-06 27CAC2 
A-IS-Ob 27CBAI 

20 3S 0.5 3108UPI A-18-06 27CBA2 

310SUPI A-18-0b l3ADO 
0 310SUPI A-IS-Ob 34BBA 

310SUPI A-19-0b 340CB 
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Table 2. --Records of selected springs 

Local number: See figure 2 for description of location 

system; U, unsurveyed. 

Use of water: H, domestic; I, irrigation; P, public supply; 

R, recreation; S, stock; U, unused; Z, other. 

LOCAL NUMBER 

A-16-04 14CCC 
A-16-04 1"CCC 
A-16-04 150DDI 
A-16-04 150002 
A-16-04 23BBA 

A-16-04 23BBB 
A-16-04 23BBC 
A-16-04 2300C 
A-16-04 27CBD 
A-16-04 33BAB 

A-16-04 34BBB 
A-16-04 35ABC 
A-16-05 12AOO 
A-18-06 08ACOU 
.40-18-06 27CCA 

A-18-06 27CCO 
A-19-06 280CBII 
A-19-06 34ABO 
A-19-06 34CDA 
A-19-06 34DBC 

USE 
OF 

WATER 

R 
S 
I 

H,z 

Z 

H,Z 

r 

r 

S 
P 
H 

I 
P 
U 
U 
H 

AL TITUDE 
OF LAND 
SURFACE 

(FEET) 

3520 
3575 
3575 
35"0 
3510 

3525 
3525 
3500 
~480 

3440 

3480 
3390 
4270 
50110 
4560 

11520 
5440 
5500 
5300 
5300 

DTSCHARGE 
(GALLONS 

PER 
MINUTE) 

300 F 
137 E 

60 C 
10 F 

163 C 

?64 C 
3879 C 

13950 C 
1 E 

111 W 

4 E 
520 W 

1 E 
75 E 

115 E 

177 C 

25 E 
25 F 
50 E 

DAIF 
DISCHARGE 

MEASURED 

07/10/1974 
12/1111"51 
0<'/12/1"52 
07/10/1"74 
02l12/195? 

07/09/1"S;> 
0"/20/1968 
081 11948 
03/0111974 
03/0111"74 

O?l06/195" 
02/04/195" 
04/2511974 
03/06/1"711 
02/14/1"52 

O?l14/1952 

OR117/19119 
081 11949 
08/1811"119 

Altitude of land surface: In feet above the National 
Geodetic Vertical Datum of 1929; determined from U.S. 
Geological Survey topographic maps. 

Discharge: C, current meter; E, estimated; W, weir. 
Principal aquifer: 310SUPI, Supai Formation. 
QW data available: B, common ions. 

SPECIFIC 
CONDUCTANCf 

PRglCTPAL TEMPERATIIRF (UHMOS/CM 
AQUIFER (DEGREFS C) AT 25 C) 

20.0 
19.5 

310SUPI 19.0 

21.5 
19.5 
?o.o 
16.5 57" 
18.5 "00 

'1(10StJPT 12.0 675 
8.5 350 

14.0 
11.5 lI75 
13.0 
13 .0 
13.0 

NAMF OF SPRING 

LOLa-MAl 
SPRING CREEK 
FREy RANCH 

TURTLE POND 

TREE ROOT SP 
BURBLING PONO 
PAGE SPRIN';S 
HOLLY SPR I NG 
SHFEPSHEAO CANYON 

HELLS CANYON 
LOWER NEWELL 
BELL ROCK 
BANJO RILL 
INDIAN GARDENS 

THOMPSON PASTURE 
CAVE SPRING 
LOLAMI SPRING 
HUMMINGBIRn SpRING 
SHERWOOD SPRING 

QW 
DATA 

AVAIL
ABLE 

B 
B 

B 

R 
B 

R 

11 

B 
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Table 3. --Measurements of the water level in selected wells 

[Well location: See figure 2 for description of well-numbering and location 
system. Water level: In feet below land surface. Water-level altitude: In 
feet above the National Geodetic Vertical Datum of 1929] 

Well location Date Water level Water-level 
measured altitude 

(A -17-5 )11 cdb 3-22-67 573 3,842 
1-17-72 572.5 3,843 
4-22-75 568.4 3,847 

(A-17-5)11 dcc2 5-21-57 125.3 4,265 
6-12-59 127.24 4,263 
7-13-59 127.46 4,263 
8-20-59 127.06 4,263 
9-16-59 127.1 4,263 
6-02-60 127.15 4,263 
6-16-61 127.2 4,263 
4-19-62 134.45 4,256 
1-03-64 125.5 4,264 
1-20-65 125.3 4,265 
2-08-74 129.4 4,261 

(A-17-5)25aaa 1-13-67 596.2 3,804 
7-11-72 598.2 3,802 

(A-17-5)26caa2 1-06-67 22.5 3,932 
5-08-72 23.8 3,931 
4-05-73 12.2 3,943 
2-05-74 20.0 3,935 
8-06-74 19.2 3,936 

(A-17-5)29bad 12-15-60 395.5 3,620 
5-08-72 396.6 3,618 

(A-17-5)34aaa 12-16-60 168.2 3,782 
4-17-74 166.4 3,784 

(A-17-6)19bac 5-23-57 41.0 4,099 
1-03-67 47.6 4,092 

10-11-74 43.9 4,096 

(A-17-6)30bbb 12-14-60 437.0 3,863 
4-19-62 453.9 3,846 
1-03-64 439.2 3,861 
2-09-66 438.9 3,861 
2-09-67 439.3 3,861 
2-07-68 439.2 3,861 
2-26-69 439.1 3,861 
2-16-70 440.3 ,3,860 
1-18-71 440.3 3,860 
4-05-73 441.4 3,859 
2-07-74 440.9 3,859 
2-11-75 441.8 3,858 
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Local number: See figure 2 for description of location system; (U), unsurveyed. 
Geologic unit: 121VERD, Verde Formation; 310SUPI, Supai Formation; 330RDLL, 

Redwall Limestone; 341MRTN, Martin Formation. 

LOCAL NUMBE'R 

A-16-01l 12BAAI 
A-to-Oll tf.ICBn 
A.-16-01l tSnDD 
A-16-04 23ACA 
"'-1 &-Oll 23CAC 

A-t6-01l ?6nAC 
"'-to-Oll 26DCC 
A-16-04 noce 
A-16-04 35CCD 
"'-16"04 350CB 

4-16"0'5 tlACC 
A-16-05 BA6D 
A-to-OC:; t3f1-OC 
A-to-Dt:; 14DSA 
,0.-1&-05 ~lIACO 

A-t6-06 OBcee 
A-16-06 oaceD 

A-16-06 09CCA 

A-Io-06 17eBD 
A-16"'06 18ABC 
A-16-0ti laCOR 

A-16-06 19Acn 

A-17-0, OlDBC2 
A-17"O, 03D8C 
A-17-05 tDCAf! 

A-17-0'5 100eA 

A-17-05 11CDB 

A-17-05 I1f)OI'J 
A-I7-0'i 12BBD 

A-17-05 t2CCO 

A-17-05 12ncr. 
A-17-05 UA8D 

A-17-05 tSAAB 

A-17-05 15ABD 
A-17-00::; 1 SA De 

4-17-0') 19AAA 

4-17-05 211AOA 
A-17-0; :::!lICDC 
A-17"'0~ ~SAAA 

A"'17-05 2SFJBD 
A"'17-00;: r!bBAI~2 

A-17"'0'5 2bFlAf) 

A-17"'05 26CAAl 
4-17"'0") 27f')AAS 
"'-17-0'i ;nOBAl 
A-17-0; U08A2 
A"'17-05 ?7DH[l2 

A-17-0'i ?JOBn3 
A"'17-0'1 '3:3ACA 
A"'17-05 ~3ACR 

A-17-06 ObDCA 
A-17-06 OBRCO 

A"'17-06 18ADOI 

"'-17-06 19RAC 
A-17-0tl 19B5C2 
A-17-06 30RSS 
A-18-0it tSOBC 

A-18"'04 ?5RCFJ 
A-ls-05 ?7AB~ 
.o\-IS"'O; ?9AOC 
A-18"'0'i 31ReO 
A"'16-0it 15('10Dl 

"'-16-04 f?2COR 
A-lb-04 23RBA 
A-16"'04 ~3BBC 
A"'16-04 23DOC 

A-16"'04 ~3AAA 
A. ... 16-0Q. -';Q.BBR 
A-i8-06 08ACD (II) 

DATE 
OF 

SAMPLF. 

GEO
LOGtC 

UNTT 

('8-07 .. 01 310~UPI 

58-10-1t1 
56-10 ... 11.1 310SUPI 
59-011 ... 17 310SUPI 
58-10-14 310SUPI 

58-10-15 
59-0f?-04 310SU P I 
72-07 .. 20 121 VERO 
74-05-21 121VERO 
14-0S-.?2 121VEI1'D 

11.1-0Q.-18 330l1'DLL 
13-oit-11 310SuPr 
13-04-11 310SUPI 
'i7-u5-.?3 310~UPI 
61-0t-lb 310SUPI 

72-U4-27 3tOSuPI 
'i7-0'5-23 310SUPr 
61-01-16 310SUPI 
72-011-27 310SuPr 
72-u3-28 310SUPI 

14-06-11 310SUPI 
13-0Q.-l1 310SUPI 
12-02-01 3t05UPI 
13-01-17 310sUPI 
72-04-21 3108UPI 

H-03-?0 310SUPI 
;7-U5-21 310SUPI 
51-0'i-?1 330RDLL 
1.4-01\-00 330~DLL 
57-05-21 310SUPI 

H-l?"?! 310SUPI 
64-u5-11 310:C;UPI 
63-01-l'll 310SUPI 
68-05"29 3105uPr 
72-04-27 310SuPr 

57-0;-21 310SUPI 
';'1-05-11 310SUPI 
f,b-OR-O! 310SUPI 
72-0it-?7 310BUPI 
1.3-01-1b 310SUPI 

1'>1-0?-t')1 310SUPI 
'i1-0";-21 310SUPI 
f,3-0A .. Ol 310SUPI 
66-0'1 .. 01 310suPI 
6S-0S .. 01 310SUPI 

63-07-23 310·c;uPr 
68-07-18 3105UPI 
12-0lJ-?7 310SUPI 
62-05-08 310SUPI 
68"05-28 310SuPr 

7]-01-17 310SUPI 
14-0?-28 310SUPI 
63-0S .. 00 310SUPI 
57-0'1-21 
72-0Q.-.?7 310SUPI 

64-05-11 330RQLL 
15-01-17310SUPI 
('2"01-'7 310SUPI 
72-06-?S 310sUPI 
75-01-173toSUP r 

11-0,q-11 310SUPI 
75-01-17 3105UPI 
75-01-17 3tOSUPI 
15-01-17 310SUPI 
75-ul-17 310SUPI 

11-1?-14 310SUPI 
57-05-22 3J OsuPI 
57-05 .. 22 310SUPI 
72-0'1-n" 310·~UPI 

14-12-l'l4 330ROLL 

74-05-10 3111MIHN 
62-05-08 310SUPI 
66-011-12 3tOSUPI 
12-04-27 310SUPI 
67-01-16 310SUPI 

72-0Q.-27 310SUPI 
57-05-22 310SUPI 
12-0it-27 310SuPI 
~7-05-?.2 310SUPI 
74-03-05 

58-10-10 330ROLL 
li8-IO-tO 330RQLL 
1l1-0~-06 330ROlL 
14-03 .. 19 
52-02-12 

74-04-25 
52-02-12 
68-01i-20 
43-0?-07 
it9-08-l'l4 

68-0'j-20 
15-01-20 
52-07-09 
52-01-l'l9 
14"'0"3-06 

A-19-0(' 280CB(lJ) 1it-03-0b 

TOTAL 
DEPTH 

OF 
wELL 
(FTl 

2!? 
180 
, 60 
:?J'i 

'OA 
600 

h" 
'11 
'60 

550 
500 

". 
'4B 
3bO 

640 
B45 
71' 
71' 
710 

710 
710 
735 
73' 
135 

,26 
73' 
735 
73, 
526 

61' 
700 
700 
700 
700 

700 
700 
700 
AO' 
750 

h47 
'47 
'35 
'90 
750 

264 

200 
200 
126 

12SlI 
560 
5:60 
56 0 
500 

500 

'60 
350 
'65 

130(1 

112 0 
1200 

A52 
1050 

TEt.'pER
ATURE 

(OF'G C) 

17 .0 
2f .'i 

15.1:j 

16 .0 

1;.0 

15.'i 
10.0 

If .5 

DIS
SOLVED 
SILeIA 
(5102) 
(MG/L) 

17 
14 
20 
18 

42 
16 

, 5 

" 
, 9 

16 
, 9 

, 7 
16 

19 

17 
12 
15 

19 

19 

, 6 

, 5 

, 9 

'9 

20 
, 9 
19 
20 

, 9 

17 

20 

17 
l! 

12 
12 
, 3 
12 
15 

13 
I. 
21 
16 
18 

19 
17 
17 
17 
15 

10 

DIS .. 
SOLVED 

CAL
CIUM 
(CA. ) 

(MG/Ll 

47 

'" 50 
57 
60 

B4 
4' 
70 

150 
160 

32 
38 
52 

3' 
27 

2~ 
q7 
40 

S' 
6' 
27 
40 
3" 
54 

" 
9> 
5' 
n 
67 
71 

74 
53 
74 ,0 
6' 

qo 
61 
67 
70 ,A 

5' 
47 

" 60 
47 

30 
71 
6' 
J' 
7' 

6' 
6' 
4A 
47 
6> 

7' 
50 
51 
50 

" 

40 

4' 
42 
3A 
60 

7' 
71 

100 
n 
bol 

62 .-
5' 

" 42 

4> 
41 
70 
7A 
34 

61 

DIS-
SOLVED 

MAG'" 
NE
STU,,", 
(MG) 

CMG/L) 

22 
23 
23 
15 
23 

49 
4! 
22 
'6 
63 

14 
18 
11 
'6 
11 

12 
20 
16 
17 
AD 

13 
10 
13 
>2 
12 

32 
24 
3B 

" 34 

31 

" 29 
20 
26 

17 
2. 
27 
24 
23 

17 
17 
, 6 
16 
17 

, 8 

18 
17 
21 
26 

22 
20 
2. 
24 
19 

19 
41 

" ,. 
49 

22 
35 
26 
40 

" 
17 
4! 
24 
13 
'1 

170 
16 
17 
17 
21 

20 
26 
19 
, 9 
80 

36 
30 
48 
40 
26 

26 
21 
25 
16 

'9 
18 
17 
29 
32 
17 

26 

OI~

SOL VEO 
SODTUM 

eNA) 
(MG/L) 

I' 
70 
91 

" .5 
10 
10 

6.0 

10 
10 

7 •• 
".0 
A .0 
?O 
6.0 

11 

It 
13 
It 
7.0 

11 

" .0 
0.0 
7.0 
, ,0 

,.0 
7. , 
5.0 

5.0 
6.0 
'5.0 

".0 
°.0 
2.0 
6. , 
6.0 

'.0 
, .0 

10 
0.0 
9.0 

!? 

10 
15 
12 
17 
12 

17 

•• 0 
20 

20 
'5.0 
7.0 

'.0 

12 
15 

lh 

A .A 

4." 
2.9 

Tab(e 4.--Chemical analyses of water 

DIS-
SOL VEO 

po
TAS
sruM 
(K) 

(Mr./L) 

7.5 
9.0 

1.5 

1.6 

1.3 

2.3 

1.3 
1.5 
1.9 
2.0 

2.5 

5.2 

1.9 
2.1 

1.2 

1.0 

l.b 

1.1 

1.0 

/)IS
SOLVED 
SDOTUM 

PLUS 
POT AS

SlUM 
(MG/Ll 

20 
2' 

0.0 
24 

20 
15 

I' 
18 

5.5 
17 

l' 

b." 

7." 

B., 

27 

". h 

7. , 

10 

'. B 
5' 

16 

h.2 

14 
8.7 

17 
13 

EHCAR" 
BONATE 
(HCO'l;) 
(MG/l) 

2~7 

2F!1 
279 
250 
209 

528 
317 
322 
830 
8Aa 

lB9 
loS 
200 
201 
158 

13" 
233 
2'6 
227 
270 

1'5 
1~8 

1"5 
261 
132 

457 
277 
370 
lA3 
373 

306 
312 
375 
2'6 
31' 

2'1 
317 
341 
312 
202 

207 
201 

laO 
191 

200 
205 
lA8 
1"5 
317 

261 
243 
266 
311 
22£1 

197 
3A9 
344 
354 
Oh5 

314 
369 
265 
339 
363 

412 
342 
2A3 
261 
151 

18IJO 
201 
195 
202 
2'2 

". 27& 
2' 2 
226 
5~2 

396 
302 
Q39 
403 
2A 

2B2 
2'6 
279 
ellO 
2'!7 

229 
223 
341 
366 
lA9 

309 

CAR
BONATE 
(r.03) 
(MG/Ll 

o 
o 
o 

10 
o 

o 
o 
o 
o 

10 



from selected wells and springs 

LOCAL 
NUMAER 

A-lt,"OLI 12AAA1 
A-1O-0ll ll1CBD 
A-16-04 15000 
A-16-04 23BCA 
A-16-04 23CAC 

A-16-04 26[)AC 
A-16-04 26DCC 
A-16-04 nOCC 
A-16-04 ~5CCD 
A-16-04 150CR 

A-t6-0S llACC 
A-16-05 t3A8D 
A-16-05 13AoG 
A-I b-05 una A 
A-16-05 24ACD 

A-16-0b Oacec 
A-16-06 08ceO 

A-16-06 11CaO 
A-16-06 t8BBC 
A-t6-06 18COB 

A-17-0"> OtrHlC2 
"'-17-0'5 03DBC 
A-17-05 10CAA 

A-17-05 100CA 

A-17-05 IICoA 

A-17-0'i 11000 
A-17-05 12RBO 

A-I7-0'1 12CCO 

A-17-U5 120CC 
A-17-05 14A6D 

A-17-05 15AAR 

A-I>7-0C; 15A80 
A-17-0C; ISAoC 

A-17-0'i lqAAA 

A-17-05 24AoA 
A-17-05 2l1CoC 
A-17-05 25,6,AA 

"'-17"05 :?SBan 
A-17"05 2bRAR2 
A-I7-0t; "bBAD 

A-17-05 26BcA 

A-11-0'i ?6CAAl 
A-17-0'i nnA85 
.&.-17-05 27D6Al 
A-17-U'5 nOBA2 
A-17-0S 270802 

A-17"'05 nDB03 
A-17-0t; 13ACA 
A-17-05 33RCA 

A-17"06 ObOCA 
A-17-06 oaRCD 

A-17-0(" 18AoDI 

A-i7-u6 IGlAAC 
A-17-06 tGlAI:JC2 
A-17-06 101388 
A-18-04 lSD8C 

A-la-04 25RCA 
A-18-0C:; 27ABB 
A-18-05 ?GlADC 
A-18-0"> 31flCD 
A-16-04 150001 

A-16-04 22COA 
A-16-04 23ABA 
A-16-04 23RI:JC 
A-16-04 231l0C 

A-l6-04 13RAB 
A-16-04 34ABA 
A-18-0(" OAACD(lI) 

flATE 
OF 

SAMPLE 

68-07-01 
58-10-H. 
58-10-11.1 
59-08-17 
'i8-10-14 

">8-10-15 
5Gl-02-04 
72-07-20 
74-0C;"21 
74-0'i-22 

74-04-18 
73-04 .. 11 
73-04-11 
57-05-23 
67-01-16 

72-04-27 
'i7-05-23 
67-U1-16 
72-00"27 
72-01"'28 

74-06-11 
13"'04-11 
72-02-01 
73-01-17 
72-04-?1 

74-03-20 
">7-05-21 
S7"0~-21 
f,4-0~-OO 

57-05-21 

61-12-21 
64-05"11 
f,3-07-01 
68-05-29 
72-04-27 

">7-0'i-21 
1.4"05-11 
fib-OA-Ot 
72-04-27 
73-01"16 

fl1-0il-OI 
57-0S-?1 
63-0A-Ol 
I>i>-~I 
h8-05 .. 01 

63-07-23 
68-07-18 
12-04"27 
62-05-08 
68-0c;-28 

73-01-17 
74-0?-?8 
b3-0,g-OO 
57-05-21 
72-04-27 

64-05-11 
75-01-17 
62-01-17 
72-06-?5 
75-01"17 

71-01'1-17 
75-01-17 
75-01-17 
75-01-17 
7S-01-17 

71-12-14 
C;7-0';-22 
C:;7-05-22 
72-05-04 
74-12-04 

74-05-10 
li2-0"-OA 
("6-04-12 
7 2-011-27 
("7-01-16 

72-04-?7 
57-05-22 
72-04-n 
57-05-?2 
74-03-05 

58-10-10 
58-11')-10 
74-03-06 
711-03-1Gl 
52"02-12 

7l1-0il-?" 
52-U2-12 
!i8-ot; .. ZO 
43-02-07 
49-0Fl-04 

(.8"0'''20 
75-01-?0 
52-07-0Gl 
52-07-09 
74-0:3-06 

A-IGl-06 Z80CB(II) 74'"03-00 

DIS
SOLVED 

SULF' ATE 
(S04) 
(MG/L) 

<5.0 
5.8 
b.O 
5.1 
5.2 

5.0 
6.a 

'1 
32 
40 

3.7 
6.0 
6.0 

5.' 
10 

<b.O 
•• 2 
8.0 
•• 0 

Al 

3 •• 
7.0 

<6.0 

• .0 <6.0 

s.a 
10 
7.2 
7.0 
6.6 

a.O 
7.0 
5.0 

<5.0 
•• 0 

a.l 
7.0 

• .0 <6.0 
<6.0 

<1.0 
a .3 
4.0 

<+.-Q 
<5.0 

5.0 
<5.0 
<6.0 
7.0 

<5.0 

•• 0 
a •• 

<1.0 
a.9 

<6.0 

7.0 
18 
9.0 

12 
10 

9.0 
-9.1 
9.2 

I. 
7.1 

14 
I. 
a.' 
•• 0 
a.O 

la 
<1.0 
•• 0 

<6.0 
8.0 

<6.0 
3.7 

<6.0 
a.l 

63 

2.5 
10 
79 
n 
• .a 
5.9 
3.9 
5.0 

3.7 

3.0 
, .0 
5.b 
b.b 
1.3 

1.5 

I'lI~

SIiL VEO 
CHLO
IHOE 
(ell 
(MG/U 

3.0 
34 ,6. 
'.? 

3? 

2a 
30 
29 
6A 
13 

5.3 
6.0 
A.O 
8.S 
7.'5 

4.0 
9.0 

11 
8.0 ., 
'3. q 
'.0 
, .0 
,.0 ,.0 

16 
7.0 

15 
7.0 

16 

4.' 
9.0 
9.0 

10 
31 

'.0 ,.0 ,.0 
6.0 

'.0 
,.0 
'.3 
'.0 '.0 
4.0 

4.0 

" " 10 
12 

12 
la 
15 
2. 
15 

14 
2a 
4.0 
5.0 

12 

3? 
4.0 
3.0 
4.0 

'.0 
6.0 
5.0 
'5.0 
3.' 

]A 

lA 
11' 

30 
2A 
36 

31 
10 
2? 

R.O 
R.O 

DIS
SOLVED 
FLl10-

RTOE 
(F) 

CMG/L) 

.1 

.1 

.1 

.3 
• 1 

.2 

.2 

.2 

.a 

.4 .. 

.1 

.2 

.2 

.1 

.1 

.2 

.1 

.1 

.3 

.0 

.2 

.5 

.2 

.1 

.2 

.2 

.2 

.1 

.2 

.1 
<.1 

.1 

.1 

.1 

.2 
<1.0 

.2 

.1 

.1 

.1 

.a 

.1 
.1 
.0 

.1 

.1 

.1 

.2 

.1 

.2 

.1 
<.1 

.2 

.1 

< .1 
.1 
.2 
.3 
.2 

.a 

.1 

.1 

.1 

.1 

.3 

.2 

.2 

.1 
<.2 

.a 

.1 

.1 

.1 

.2 

.1 

.2 

.1 

.2 

.5 

I.. 
.2 
.5 
.2 
.0 

.1 

.0 

.2 

.0 

.2 

.a 

.2 

.0 

.5 

Code for agency analyzing sample: 1028, U.S. Geological SurveYi 9704, Arizona 

Department of Health Services; 9801, Arizona Testing Laboratories. 
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NESS 
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MHOS) 

R37 
'58 
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1 t;20 

19b 
'22 
3/38 
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58/\ 
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32? ". 
370 
200 

705 
526 
'81 

'04 
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54A 
'00 
28(., 

33~ 

2," 

48' 
?8h 

700 

,00 
700 

645 
'b7 
437 
345 

2350 

330 
42" 
?80 
341 
q9A 

,ab 
'0 4 
'9A 
301 
'.4 

a" 

PH 

(liNIn:.) 

7.3 
7.3 
7.3 
7.' 

7.5 
7.8 
7.8 
•• 9 
•• 8 
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8.5 
7.a 
7.0 

8.2 
7.3 
7.0 
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a .1 
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7.2 
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7.8 
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7.7 
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7.7 
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Gl7011 
102~ 

9704 

q704 
1028 
97QiI 
Gl704 
102A 

102A 

31 



Table 5.--Chemical analyses of water 

32 [Code for agency analyzing sample: 

OIS- DIS- DTS-
DIS- snLVED SOLVED SOLVED 

INSTAN- IlIS- ROlVED MAG- DIS- PU- IlUDIUM 
TANEOUS SOLVED CAl- NE- SOLVED TAS- PLUS 

DIS- TEMPER- SILTCA CTUM S I 1J14 SODIUM SHIM POTAS-
TII4F CHARGF ATURE (5102) lCA) (Mr.) ('JA) (K) STUM 

DATE (CFS) (DEG C) (MI,;/L) (Mr,/Lj (MI;/L) (MG/L) (MG/Ll (MG/L) 

34493?111474500 - UAK CRt.fK BFlOW DliNfAN IlITCH (LAT 311 49 32 LONG 111 47 451 

JAN, 197'5 
;>0... 1520 ;>2 15 36 16 4.7 1.4 

3450361114b~700 - OAK CREFK AT CHAVFZ CRUSSING (LAT 34 '50 36 LUNG III 46 ~7) 

JAN, 1975 
20... 1055 30 5.5 14 35 III 4.4 1.1 

345333111435000 - UAK CREEK ABOVE BLACK DITCH (LAT ~4 53 33 lONr. III 43 50) 

JAN, 1'l7'i 
20... 1340 32 7.5 15 III II, 4.7 1.1 

345436111434000 - OAK CREEK RELOW INDIAN GARnt.NS (LAT 34 5~ 36 LONr, III 43 40) 

JAN, 197" 
20... 1045 35 8.5 15 33 1.2 

BTCAR-
BONATF 
(Hcn31 
(MG/Ll 

?Ol 

197 

193 

34'5536111440100 - OAK CREEK AT ENCINOSO rAMP GRUUNDS (LAT 34 5'5 36 LONr. III 44 01) 

JAN, 1975 
20... 0940 13 4.0 12 40 1/\ 3.2 

09504500 - OAK CREEK NFAR CORNVILLE, ARIZ. (LAT 34 45 ~6 LONr. 111 S3 24) 

SE"P . 1%7 
14 ... 1120 25 ;>2.0 1/\ 47 20 1.6 ;>24 

APR , 1%8 
IS ... LBO 1,3 16.0 15 <'4 11 4.1 121, 

OCT , 1971 
12 ... 1630 25 ?2.0 15 42 20 8.6 1.0 ?4? 

APR , 1973 
10 ... lqOO 764 10.0 12 14 5.? 2.2 .11 64 

09505350 - ORY BEAVER CREEK NFAR RIMROCK, ARIZ. (LAT ~4 43 43 lONr, 111 46 30) 

APR, lq68 
15... 1400 15.0 

14AR , 1973 
02... 1430 139 7.5 

APR 
;>&... 1500 548 

7.6 

7. I ~.I 

II 4.8 2.2 

1.9 

1.3 

.7 

.'5 

2.1 

~44532111533~OO - OAK CREEK BELOW PAGE SPRINGS HATCHERY flAT 34 45 32 LONG 111 5~ ~3) 

JAN, 197<; 
20... 1330 14.0 1" 115 1/\ I.~ 

344732111532;>00 - OAK CREEK AT HTonEN VALLEY (LAT 34 47 32 LONr. 111 <;3 22) 

JAN • lQ7S 
20... 1420 ?6 B.O 14 17 4.5 1.0 

3449181114Q5100 - OAK CREEK AT CROSS CREEK RANCH (LAT 34 49 18 LONr, III 49 51) 

JAN. 1975 
20... 12.35 6.5 14 16 4.6 1.1 

40 

26 

231 

;>03 

CAIl-
RONATE 
(C03) 
(MG/L) 

0 

0 

o 

o 

o 

o 



from selected streamflow sites 

33 
1028, U.S. Geological Survey] 

flUl- SPE- COUE 
DIS- OTS- SOLVED NON- SODTUI>' r:IFIC Fo~ 

DJS- SOLVEn SOlVFD snLIllS CAR- Afl- CON- AGFNCY 
SOLVFO CHL(l- FLUU- (SliM UF HAPD- BONATF snRP- DUCT- ANA-

SliLFATE RTDE RIDF CONSTI- Nt:SS HAfW- PERCENT TInN ANCE PH L YZING 
(S04) (CLl (F) TUFNTS) (CA, Mr.) NFSS SOD lUI>' RATTO (MICRn- SAMPLE 

nATE (MG/L) (MG III (MG/L) (MG/Ll (Mr::/L) (MG/L) MHns) (U~lI TS) 

31q93?111174500 - OAK CREFK ~fLnw DUNCAN DITCH (LAT 34 49 3? LONG III 17 451 

JAN, 1975 
20... 2.11 3.5 .1 160 6 .;> 309 10;>8 

345036111463700 - UAK CREFK AT CHAVFZ CROSSTNG (LAT 34 ~o 3~ LONG 111 4~ ~7' 

JAN, 1975 
20... 1.5 174 11.0 6 • ? 308 1025 

345333111435000 - OAK CREEK AROVE BLACK DITCH (LAT ~4 53 33 LnNr:: 111 13 50) 

JAN, lq75 
20... 1.8 2.~ .1 180 170 7 6 .2 305 1028 

3154361114~IOOO - nAK CRFEK ~ELOW TNDIAN GARDENS (LAT 34 53 '6 LnNr:: 111 13 40) 

JAN, 1975 
20... 2.1 3.6 1.1 172 150 o 6 • ;> A.3 1025 

345536111440100 - OAK CREEK AT ENCTNOSO CAMp GROIiNIlS (LAT 14 5'i 36 LON!"; 111 44 01) 

JAN, lq7<; 
20... 2.1 2.8 .1 187 170 o .1 3'10 8.3 102d 

09'i04500 - OAK CREEK NEAR CORNVILLE, ARI7. (LAT 34 45 56 LnN~ 111 53 24) 

SEP , 1%7 
14 ... 4.0 10 .0 211 l'la 6· 3% 7.5 10?8 

APR , 1%8 
15 ... 5.0 1.5 .1 12~ 104 210 7.1 1028 

OCT , 1 q71 
12 ... 4.8 A.9 .0 220 190 0 9 .3 380 A.I 1028 

APR , 1973 
10 ... 3.6 1.1 .\ 71 56 • 8 .1 112 7.'i 1028 

09505~50 - DRY ~EAVER CRtFK NFAP RIMROCK, ARIZ. (LAT 34 4'1 43 LONG 111 46 30) 

APR , 1968 
15 ... 4.0 1.0 .1 54 14 77 7.0 1028 

MAR , 1973 
02 ••• 6.1 1.8 .1 53 11 0 12 .2 71 7.8 10?8 

APR 
26 ••• 3.7 1.5 .0 3~ 21 0 12 .1 50 7.7 1028 

34453211153.BOO - nAK CREEK RELOW PAt:E SPRTNGS HATr.HFRY (lAT :S4 45 3? LONG 111 5'1 13) 

JAN , 1975 
20 ••• 3.2 7.A .1 ;>13 190 9 .3 372 8.2 10;>8 

144732111532200 - nAK CREEK AT HIDDEN VAllEY (ur '4 47 .32 LON~ 111 ~3 22) 

JAN , 1975 
20 ••• 1.7 2.7 .1 180 160 0 6 .2 315 A.a 10?8 

344918111495100 - OAK CREEK AT CROSS CREFK RANCH (UT 34 4q '8 LOr;r:: 111 49 51) 

JAN , 1'175 
;>0 ••• 2.2 3.8 .1 17 A 160 6 .? 311 A,4 10?8 



34 
Table 6. --Modified drillers' logs of selected wells 

TERTIARY: 
Verde Formation: 

Gravelly topsoil .................................. .. 
Brown clay ........................................ . 
Boulders .......................................... . 
Brown clay ........................................ . 
Quicksand ...•...................................... 
Brown clay .....................................•... 
Red and green limestone .......................... . 
Brown clay and shells ............................. . 
Malpais conglomerate .............................. . 
Gray sandy lime ................................... . 

TERTIARY: 

Verde Formation: 
Soil and rock ..................................... . 
Clay .................•.•.......•.........•.•..•.... 
Quicksand ....•.......•...............•..•....•.•... 
Malpais .................•........................... 

QUATERNARY: 

Alluvium: 

Sand ............................................. .. 

Gravel and boulders ............................... . 

TERTIARY: 

Verde Formation: 
Sandstone and sand ............................... . 
Sandstone .............. ....... , ................... . 
Lime, clay, an.d hard malpais boulders ............. . 
Decomposed malpais and clay, mixed hard (picked 

up water at 65 feet, 3 gallons per hour) ........ . 
Solid malpais rock ................................ .. 
Red rock and sandstone ........................... . 
Clay conglomerate ................................. . 
Brown mud and small cinders ...................... . 
Red clay conglomerate ....... ................ , ..... . 
Gray clay conglomerate, hard ..................... . 

TERTIARY: 
Verde Formation: 

Sandy clay soil .................................... . 
Sand .............................................. . 
Quicksand ..•........•...................•.......... 
Rock .............................................. . 
Quicksand and clay ............................... . 
Clay gravel conglomerate ............ ! •••••••••••••• 
Hard rock ......................................... . 

TERTIARY: 

Verde Formation: 
Limestone ....................... ............ , ..... . 
Red quicksand, very loose ........................ . 

TERTIARY: 

Verde Formation; 
Sandy soil ........................................ . 
Lime rock ......................................... . 
Sand .............................................. . 
Lime rock ......................................... . 

4 
5 
5 
6 

25 
13 
4 

13 
40 
5 

30 
15 
37 
36 

30 
15 
5 

15 
35 
10 

5 
15 
25 
45 

5 
5 

30 
3 

107 
22 
5 

160 
240 

2 
2 
4 
2 

(A-16-4)21aac 

4 
9 

14 
20 
45 
58 
62 
75 

115 
120 

Solid malpais ..................................... .. 
Volcanic conglomerate ............................. . 
Pink and gray limestone and quartz ............... . 

PERMIAN AND PENNSYLVANIAN: 
Supai Formation: 

Red sandstone .................................... . 
Pink water-bearing sandstone ..................... . 
Red sandstone .....•............................... 
Pink water sand and hard shells .................. . 
Red sandstone .................................... . 
Pink water sand ................................... . 
No log available ................................... . 

(A-16-4)23cab 

30 
45 
82 

118 

Red clay ......................................... .. 
Clay and conglomerate ............................. . 
Malpais conglomerate .............................. . 
Clay and conglomerate ............................. . 
Malpais conglomerate .............................. . 
Brown clay ........................................ . 
Red clay and silt ................................. .. 

(A -16-4 )23dbb 

TERTIARY: 
Verde Formation: 

Lava conglomerate ................................. . 
Conglomerate and clay ............................. . 
Lava .............................................. . 
Conglomerate and clay ............................. . 

16 Red clay and gravel .............................. . 

(A-16-4)27dcc 

30 
45 
50 

65 
100 
110 
115 
130 
155 
200 

Blue sandstone and clay ........................... . 
Red clay, very sticky ............................. . 
Gray cinders and clay (water at 12 gallons per 

minute) ......................................... . 
Red clay conglomerate ............................. . 
Purple clay conglomerate .......................... . 
Gray clay conglomerate ............................ . 
Malpais rock ...................................... . 
Hard rock and clay conglomerate .................. . 
Hard mal pais rock ................................. . 
Red clay, sticky .................................. . 
Fine granular ..................................... . 
Clay conglomerate ................................. . 
Volcanic granules ................................. . 

(A-16-4)34bcb 

5 
10 
40 
43 

150 
172 
177 

Blue-gray conglomerate ............................ . 
Hard rock ......................................... . 
Purple conglomerate ............................... . 
Rock ...................•.................•......... 
Red clay .......................................... . 
Brown conglomerate ............................... . 
Blue-gray conglomerate ............................ . 
Brown conglomerate ............................... . 
Reddish conglomerate .............................. . 

(A-16-4)35bcc 

160 
400 

Shaly limestone .....•............................... 
Red sandstone .................................... . 
Gray limestone .................................... . 
Volcanic tuff ........... , ......................... .. 
Broken rock ...................................... . 

(A-16-4)35dcb 

2 
4 
8 

10 

Brown clay sand gravel ........................... . 
Red sand gravel .................................. . 
Sand gravel sandstone ............................ . 
Sand and clay conglomerate ....................... . 
Clay and quicksand ............................... . 
Sandy clay conglomerate ........................... . 
Red clay lime rock ................................ . 

38 
12 
40 

15 
50 
10 
30 
25 
5 

47 

5 
32 
25 
35 
20 
10 
33 

14 
50 
15 

115 
10 

5 
20 

20 
15 
15 
25 
5 

25 
10 
30 
5 

10 
5 

26 
5 

42 
5 

110 
60 
75 
70 
32 

210 
30 

180 
14 

3 

10 
15 
45 
20 

243 
44 
8 

Depth 
(feet) 

158 
170 
210 

225 
275 
285 
315 
340 
345 
392 

123 
155 
180 
215 
235 
245 
278 

30 
80 
95 

210 
220 

205 
225 

245 
260 
275 
300 
305 
330 
340 
370 
375 
385 
390 

203 
208 
250 
255 
365 
425 
500 
570 
602 

610 
640 
820 
834 
837 

20 
35 
80 

100 
343 
387 
395 



Table 6. --Modified drillers! logs of selected wells--Continued 

QUATERNARY: 
Alluvium: 

Soft sand ........................................ .. 
PERMIAN AND PENNSYLVANIAN: 

Supai Formation: 
Supai sandstone ................................... . 
Soft flowing fine sandstone ........................ . 
Supai sandstone ................................... . 
Supai with soft veins .............................. . 

QUATERNARY: 
Alluvium~ 

Topsoil ..............•....................•......... 
PERMIAN AND PENNSYLVANIAN: 

Supai Formation: 
Broken red sandstone ............................. . 
Medium-hard red sandstone ........................ . 

QUATERNARY: 
Alluvium: 

Topsoil .......•.............•.................•..... 

PERMIAN AND PENNSYLVANIAN: 
Supai Formation: 

Light-red sandstone ............................... . 
Dark-red sandstone ............................... . 
Red shale ......................................... . 

QUATERNARY: 
Alluvium: 

Topsoil •.................••.........•............... 
PERMIAN AND PENNSYLVANIAN: 

Supai Formation: 
Medium-hard light-red sandstone .................. . 
Very hard dark-red sandstone; first showing of 

water, small amount at 446 feet. ................. . 

PERMIAN AND PENNSYLVANIAN: 

Supai Formation: 
Layers of red shale and sandstone ................ . 
Very hard brown sandstone, thin layers of shale .. . 
Light-brown sandstone, medium hard to very hard. 
Light-colored lime and sandstone mixed ............ . 

QUATERNARY: 
Surficial material: 

Topsoil .........•...................•............... 

PERMIAN AND PENNSYLVANIAN: 
Supai Formation: 

Soft red sandstone ................................ . 
Hard red sandstone ............................... . 
Soft red sandstone ................................ . 
Hard red sandstone ............................... . 
Soft red sandstone ................................ . 
Hard red sandstone ............................... . 
Soft red sandstone ................................ . 

QUATERNARY: 
Surficial material: 

Red sandy topsoil, soft ........................... . 
PERMIAN AND PENNSYLVANIAN: 

Supai Formation: 
White sandstone, medium .......................... . 
Red sandstone, medium ............................ . 
Gray sandstone, medium ........................... . 
Red sandstone, medium ............................ . 
Red bed and shells, medium ....................... . 
Red sandstone, hard .............................. . 
Red sandy shale, medium .......................... . 
Red sandstone, hard .............................. . 
Pink and gray sandstone, extra hard .............. . 
Pink sandstone, medium ........................... . 
Pink sand, medium ................................ . 

22 
8 

181 
25 

12 
30 

12 

68 
160 

8 

158 

286 

118 
143 

34 
36 

12 

23 
5 

40 
5 

50 
5 

45 

3 
53 
7 

13 
60 
70 
55 
40 
5 

20 
20 

(A-16-5)14ddd 

28 
36 

217 
242 

Supai sandstone ................................... . 
Supai with cavities and soft veins ................ .. 
Broken Supai .................................... .. 
Supai sandstone ................................... . 
Very hard layer, chert(?) ........................ .. 
Supai sandstone, more water with depth ........... . 
Cavity, additional big water ...................... .. 
Broken, cavities .................................. . 
No log available ................................... . 

(A-16-5)36cad 

20 
50 

Soft red sandstone; water seep at 52 feet ......... . 
Medium-hard red sandstone ........................ . 
Alternate layers of soft and hard red sandstone 

5 feet apart; water seep at 75 feet .............. . 
Very hard red sandstone .......................... . 
Soft red sandstone, more water at 144 feet ........ . 
Hard red sandstone ............................... . 

(A-16-6)8ccd 

12 

80 
240 
248 

Light-red sandstone, very hard ................... . 
Red shale ........ , ................................ . 
Red sandstone, medium hard ...................... . 
Light-red sandstone, very hard; light show of 

water at 470 feet ................................ . 
Red sandstone, hard; 10 gallons per minute, bailer 

test at 550 feet ................................ .. 
Light-red sandstone ...•..........•................. 
Red sandstone, medium hard ...................... . 

(A-16-6)17abb 

160 

446 

Light-red hard sandstone; second water at 
495 feet ........................................ .. 

Hard dark-red sandy shale ....................... .. 
Hard dark-red sandstone; bail tested at 23 gallons 

per minute at 600 feet ........................... . 
Light-red very hard sandstone .................... . 
Dark-red hard shale, caving ...................... . 
Very hard dark-red sandstone .................... . 

(A-17-5)1dcd 

118 
261 
295 
331 

Dark"red shale and sandstone, very hard ........... . 
Soft gray sandstone ................................. . 
Soft red sandstone .................................. . 
Soft shale, caving, losing water ..................... . 
Red sandstone, medium hard, hit 3-foot cavity and 

first water ........................................ . 
Brown sandstone .................................... . 

(A~17-5)11cdb 

12 

35 
40 
80 
85 

135 
140 
185 

Very hard sandstone, red ......................... . 
Soft red sandstone ................................ . 
Soft granular red sandstone ....................... . 
Hard red sandstone with white and blue traces .... . 
Red sandstone, trace white ........................ . 
Soft red sandstone ................................ . 
Red shale ......................................... . 
Soft granular white sandstone ..................... . 
Red shale ........................................ .. 

MISSISSIPPIAN(?): 
Redwall(?) Limestone: 

Limestone with water passages .................... . 
No log available .................................. . 

(A-17-5)13abb 

12 
65 
72 
85 

145 
215 
270 
310 
315 
335 
355 

Pink sandstone, hard ............................. . 
Red sandstone, extra hard ........................ . 
Pink sandstone, hard ............................. . 
Gray sandstone, soft .............................. . 
Red sandstone, extra hard ........................ . 
Pink sandstone, medium ........................... . 
Gray sandstone, medium ........................... . 
Water; no sample, soft ............................ . 
Red sandstone, hard .............................. . 
White sandstone; possible water, soft .............. . 
Pink sandy shale, medium ......................... . 
Red sandstone, hard .............................. . 
Red bed I soft ..................................... . 
Gray sandstone, medium ........................... . 
Gray lime crevicej possible water, medium ......... . 
Red bed, soft ..................................... . 

100 
17 
33 
47 
3 

122 
6 
7 
5 

5 
20 

35 
5 

29 
6 

76 
2 

119 

25 

80 
28 
47 

49 
6 

159 
30 
10 
50 

13 
24 
33 
39 

95 
75 

5 
80 
90 
40 
50 
75 
85 
15 
35 

60 
15 

28 
22 
15 
10 
55 
10 
5 

15 
15 
7 
8 

12 
6 

12 
15 
5 

Depth 
(feet) 

342 
359 
392 
439 
442 
564 
570 
577 
582 

55 
75 

110 
115 
144 
150 

324 
326 
445 

470 

550 
578 
625 

495 
501 

660 
690 
700 
750 

344 
368 
401 
440 

535 
610 

190 
270 
360 
400 
450 
525 
610 
625 
660 

720 
735 

383 
405 
420 
430 
485 
495 
500 
515 
530 
537 
545 
557 
563 
575 
590 
595 
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Table 6.--Modified drillers' logs of selected wells--Continued 

QUATERNARY: 
Gravel: 

Soft overburden ................................... . 
PERMIAN AND PENNSYLVANIAN: 

Supai Formation: 
Supai sandstone, red .............................. . 
Supai sandstone, white ............................ . 
Supai sandstone, red .............................. . 

QUATERNARY: 
Alluvium: 

Boulders and clay ................................. . 
PERMIAN AND PENNSYLVANIAN: 

Supai Formation: 
Soft red sandstone ................................ . 

QUATERNARY: 
Surficial material: 

Boulders, sand and gravel ........................ . 
PERMIAN AND PENNSYLVANIAN, MISSISSIPPIAN, AND 

DEVONIAN: 
Supai Formation, Redwall Limestone, and Martin 

Formation (undifferentiated): 
Red sandstone .................................... . 
Red shale ........................................ .. 
Hard red sandstone ............................... . 
Red shale sandstone, medium hard ................ . 
Brown sandstone, hard ............................ . 
Red shale, thin layers of sandstone ........ , ...... . 
Red sandstone, hard ........................ ~ ..... . 
Gray sandstone, hard ............................. . 
Red sandstone, dark .............................. . 
Light-gray sandstone, pink shale and lime, hard .. . 

226 
3 

138 

26 

64 

21 

19 
4 

75 
9 

54 
11 
26 
55 
17 
14 

(A-17-5)19aaa 

232 
235 
373 

Supai sandstone, softer I red ...................... . 
Supai sandstone, hard, red ....................... . 
Supai sandstone ................................... . 
Hard chert quartz mix ............................ . 
White quartz with chert veins, very very hard .... . 
Soft •••••.••••.•••••••••••••••••••..••••.•••••.•.••• 
Cavity, heavy quantity of water ....... ............ . 
Very hard, no sample ............................. . 

(A-17-5)24ccc 

Medium-hard red sandstone .... , ................... . 

26 MISSISSIPPIAN(?): 
Redwall(?) Limestone: 

Gray limestone ............................. , ...... . 
90 Porous limestonE .................................. . 

(A-18-5)29adc 

21 

40 
44 

119 
128 
182 
193 
219 
274 
291 
305 

Red sandstone .................................... . 
Red shale .......................................... . 
Brown sandstone, hard ............................ . 
Red shale, caving, half a gallon per minute ....... . 
White and gray lime ............................... . 
Red sandy lime ................................... .. 
White lime ........................................ .. 
Red and brown lime; fi rst water 680 feet .......... . 
Brown shale ....................................... . 
Gray lime ........................................ .. 
Gray sandstone, very hard ........................ . 
Red shale ......................................... . 
Gray and brown lime .............................. . 
Layers of brown shale and lime .................... . 
Layers of conglomerate, lime, shale, sand, and 

claYi large stream of water ...................... . 
Brown I gray, and red lime ........................ . 

18 
160 

69 
3 
4 
3 

13 
4 

120 

26 
4 

6 
10 

137 
19 
71 
44 
51 
37 

2 
112 

7 
7 
8 
9 

10 
17 

Depth 
(feet) 

391 
551 
620 
623 
627 
630 
643 
647 

210 

236 
240 

311 
321 
458 
477 
548 
592 
643 
680 
682 
794 
801 
808 
816 
825 

835 
852 



Site number 
(see plate 2) 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

Table 7. --Discharge at miscellaneous sites along Oak and Spring Creeks 

Location 

OAK CREEK 

At road crossing to Cave Spring Campground, 
9.5 miles north of Sedona. 

At Bootlegger Campground, 7.5 miles north 
of Sedona. 

Near Junipine, 7 miles north of Sedona .......... . 

Near Junipine, 6.5 miles north of Sedona ........ . 

At Encinoso Campground, 3.5 miles northeast 
of Sedona. 

Northeast of Sedona, 0.2 mile above 
I ndian Gardens. 

Northeast of Sedona, 0.75 mi Ie below 
I ndian Gardens. 

At Midgley Bridge, 1 mile northeast of Sedona .... 

At Sedona, 0.4 mile above bridge on State 
Highway 179. 

At Sedona, at bridge on State Highway 179 ...... . 

At Chavez Crossing, 2.0 miles southwest 
of Sedona. 

Sedona, 3.5 miles southwest ..................... . 

At Baldwins Crossing, 4.0 miles southwest 
of Sedona. 

Sedona, 5.5 miles southwest ..................... . 

Sedona, 6.5 miles southwest ..................... . 

At road crossing to Deer Pass Ranch, 2.4 miles 
north of community of Page Springs. 

Near Hidden Valley, 2 miles north of community 
of Page Springs. 

Community of Page Springs, 1 mile north ........ . 

At community of Page Springs ................... . 

Community of Page Springs, 0.5 mile south ...... . 

SPRING CREEK 

At road crossing, 1.3 miles west of community of 
Page Springs and 1.8 miles upstream from 
mouth of Spring Creek. 

Date of measu rement 

July 16 or 17, 
July 2, 1974 

July 2, 1974 

July 16 or 17, 

July 16 or 17, 

July 2, 1974 
Jan. 20, 1975 

July 16 or 17, 

July 2, 1974 
Jan. 20, 1975 

July 2, 1974 

July 2, 1974 
Jan. 20, 1975 

May 1959 

1963 

1963 

1963 

1963 

July 8 or 9, 1963 
July 16 or 17, 1963 
May 25, 1972 

April 25, 1974 
July 2, 1974 
Jan. 20, 1975 

July 2, 1974 
Jan. 20, 1975 

May 1959 
July 16 or 17, 1963 
May 25, 1972 

April 25, 1974 
July 2, 1974 
Jan. 20, 1975 

July 16 or 17, 1963 

May 25, 1972 

May 1959 
July 16 or 17, 1963 
April 25, 1974 
July 2, 1974 
Jan. 20, 1975 

July 2, 1974 

July 16 or 17, 1963 

July 16 or 17, 1963 
March 29, 1974 
April 18, 1974 
April 25, 1974 
June 4, 1974 
June 24, 1974 
July 2, 1974 
Aug. 14, 1974 
Sept 9, 1974 
oct. 11, 1974 
Oct. 15, 1974 
Dec. 12, 1974 
Jan. 20, 1975 
Feb. 24, 1975 

April 25, 1974 
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Discharge, in cubic 
feet per second 

4.9 
4.37 

9.21 

9.8 

11.0 

10.4 
13.0 

8.7 

28.4 
34.7 

16.3 

25.5 
31.5 

32 
27.6 
29.2 
28.3 

21.8 
23.2 
30.0 

10.6 
22.3 

20 
10.9 
17.6 

16.2 
10.8 
26.5 

10.6 

14.4 

15 
8.7 

14.2 
5.45 

26.0 

3.68 

19.0 

23.6 
57.4 
53.2 
49.8 
34.2 
33.0 
30.0 
44.8 
37.5 
43.8 
45.1 
54.2 
59.2 
61.6 

5.20 




