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EXPLANATION

WELL IN WHICH DEPTH TO WATER WAS MEASURED IN 1980-81--First number, 328, is
depth to water below land surface, Second number, 1726, is the altitude
of the water level in feet above mean sea level

DRY WELL IN WHICH DEPTH OF WELL WAS MEASURED IN 1980-81-~First number is
depth of well in feet below land surface. Second number is altitude
of the bottom of well above mean sea level

SPRING FIELD CHECKED IN 1980-81~~First number, 0.0, is discharge in gallons
per minute, Second number, 4040, is altitude of the land surface in
feet above mean sea level

BEDROCK (VOLCANIC, GRANITIC, OR METAMORPHIC ROCK)--Water may occur in
weathered or fractured zones, joint systems, or thin veneers of allu-
vial or fluvial sediment overlying consolidated rocks

WATER-BEARING UNITS (CONGLOMERATE, ALLUVIAL-FAN DEPOSITS, LAKE-BED
DEPOSITS, ALLUVIUM)

WATER=LEVEL oozqocm:nm:ozw altitude of the water level, Dashed where
approximate. Queried where uncertain. Contour interval 25, 50, and
100 feet, Datum is mean sea Tevel

GENERALIZED DIRECTION OF GROUND-WATER FLOW

ARBITRARY BOUNDARY OF GROUND-WATER AREA.

PHYSIOGRAPHY AND CLIMATE

The McMullen Valley area includes about 650 square miles of picturesque desert in west-cen-
tral Arizona and is about 45 miles southeast of Parker Dam. It is bordered on the north by the
Harcuvar Mountains and on the south by the karquahala Mountains which include the highest point
in this part of the state, Harquahala Peak, 5,720 feet above mean sea level. The main industry
in the area is agriculture and about 34,200 acres were under cultivation or were cleared for
planting during the 1980 season. Approximately 2,100 acres were removed from production between
1958 and 1980. The valley is drained by Centennial Wash, an ephemeral stream that heads about
20 miles east of Aguila, and discharges from the basin through the "Narrows" into the Harqua-
hala Plains. The climate of McMullen Valley is arid, and less than seven inches of precipita-
tion occurs in an average year. The wettest months are July and August; the remainder of the
year is quite dry, and during the three month period April through June, only one-half inch of
precipitation normally occurs. The average daily maximum temperatures are 1049F in July and
640F in January, and average daily minimum temperatures are 729F in July and 349F in January.
Extremes of 1189F in September and 15°F in February have been recorded. Sellers and Hill (1974,
p. 54-55, p. 429-431) give detailed climatic data for the valley.

GEOLOGY OF THE WATER-BEARING UNITS
Modified from Kam (1961)

The process of stream transportation and sorting of rock material from the mountains and
the deposition of this material on the adjacent land surfaces is common in the arid to semiarid
region of central and southwest Arizona, The water-bearing deposits, conglomerate, alluvial-
fan deposits, lake-bed deposits, and alluvium,in McMullen Valley owe their deposition to this
process.

Conglomerate

Inspection of drill cuttings from wells in the Aguila area indicates that conglomerate is
present at a depth of about 850 to 1,600 feet, and is more cemented than the overlying sedi-
ments. Because no well has been drilled completely through the conglomerate its thickness is
not known, although 460 feet of this material was penetrated in well (B-7-9) 17dcd. A qualita
tive analysis of an electric log of well (B-7-9) 16add indicates that the conglomerate varies
considerably in relative resistivity and, therefore, in permeability, The variations may be

due to different degrees of cementation,
Alluvial-Fan Deposits

The alluvial-fan deposits are composed of clay, silt, sand, and gravel and underlie most
of the valley floor., In the Aguila area they overlie the conglomerate and, based on well Togs,
are approximately 800 feet thick in sections 10, 11, and 12, T. 7 N,, R, 9 W, In well (B-7-9)
17dcd they are slightly more than 650 feet thick. Inspection of electric and 1ithologic logs
of well (B-8~9) 29dbc, originally drilled to a depth of 4,333 feet, indicates the total thick-
ness of the alluvial-fan deposits at that point is about 3,100 feet and overlie basalts that
are, presumably, bedrock. In the Wenden-Salome area, these deposits are 230 to 280 feet thick
in sections 15 and 22, T. 6 N,, R, 12 W,
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The alluvial-fan deposits constitute the principal water-bearing unit in McMullen Valley.
Most of the irrigation wells obtain all or part of their yield from these deposits. Correla-
tion of drill cuttings from wells indicates the more permeable beds of sand and gravel are
Tenticular and not extensive. Large-diameter irrigation wells tapping this unit produce 150
to 3,500 gpm. The wide range in production is due not only to the wide range in hydrologic
properties of the material penetrated but also the depth and construction of the wells.

Lake-Bed Deposits

Fine-grained materials in the central and lower part of the valley are believed to have
been deposited in a Take. In contrast to the alluvial-fan deposits which they overlie, these
sediments are almost homogeneous. The occurrence of gypsum and other salts, although not con-
clusive, suggests that the Take may have been ephemeral or nearly so.

The lake-bed deposits are thickest northeast of Wenden, where well (B-6-12) 15bbb pene-
trated about 1,100 feet of clay and silt. The driller's log of well (B-6-12) 22addl, 3% miles
northeast of Wenden, indicates that the lake-bed deposits are 584 feet thick and well (B-6-12)
29cdc, about half a mile northeast of Wenden, penetrated 400 feet of this material before enter-
ing the alluvial-fan deposits. A log of well (B-5-13) 2caa, 3 miles southwest of Wenden, indi-
cates a thickness of 150 feet of "bentonite" or silty clay. The lake-bed deposits thin to the
northeast and also to the southwest from the center of T. 6 N., R. 12 W., and probably thicken
northward.

The lake-bed deposits in McMullen Valley are not considered a potential source of water
for irrigation because the fine-grained material has a very low permeability, and well yields
are likely to be small. In addition, the low permeability may cause the unit to act as an aqui-
tard, slowing the vertical movement of water. Some driller's reports of wells completed through
the lake-bed deposits indicate that water may occur under confined (artesian) or semi-confined
conditions. An inspection of water-level data also indicates a perched-water zone may exist on
top of the lake-bed deposits. Originally this zone was formed by recharge from Centennial Wash,
now the primary source of water is agricultural return flow.

Alluvium

The upper part of the valley-fill deposits in McMullen Valley consists of alluvium depos-
ited by Centennial Wash and its tributaries. The alluvium is composed largely of unconsolidated
silt, sand, and gravel and, in the central and lower part of the valley it overlies lake-bed
deposits; elsewhere, it overlies alluvial-fan deposits. It ranges in thickness from slightly
less than 50 feet to about 470 feet, and the thickest section, as determined from electric log
analysis, is in well (B-7-9) lé6add. The alluvium is about 415 feet thick in well (B-7-9) 15c¢dd,
about 190 feet thick in well (B-7-8) 32ddd southwest of Aguila, and about 161 feet thick in
well (B-7-7) 17add, 3 miles southeast of Forepaugh. A review of driller's Togs of wells indi~
cates the thickness of the alluvium averages about 100 feet in the Wenden-Salome area and ijs
less than 50 feet near the southeastern end of Harrisburg Valley. 1In both areas the alluvium
thins to a veneer along the margins of the valley floor. In the Aguila area many domestic and
stock wells previously obtained water from the alluvium, and irrigation wells obtained water
from both the alluvium and the alluvial-fan deposits. Now, due to withdrawal of water for
irrigation, the alluvium has, for the most part, been dewatered.

GROUND-WATER OCCURRENCE AND MOVEMENT

Depth to water varies from about 475 feet below land surface in the area around the town
of Aguila to greater than 625 feet below land surface near the fringes of the alluvial plain
southeast of the town. In Harrisburg Valley depth to water ranges from 70 feet below land sur-
face in the Narrows, to 210 feet below land surface about 5% miles northwest of the Narrows.
In the Wenden-Salome area depth to water ranges from 241 feet below land surface south of Salome
to 479 feet below land surface northeast of Wenden. Southeast of Salome depth to water changes
from 353 to 210 feet below Tand surface in about three-eighths mile. These differences in water
levels over a short distance suggest a sub-surface structural or 1ithologic change that prevents
or retards the movement of water from Harrisburg Valley to the zone of heavy pumping around Sa-
lome and Wenden. Inspection of water level altitude measurements in the eastern end of the area
and in the adjacent Hassayampa area suggests movement of ground water into the McMullen Valley
area from the Hassayampa area. The cross-sectional area and the gradient are both small and thus
the discharge is probably less than 500 acre-feet per year.

CONTOUR INTERVAL 200 FEET

WITH SUPPLEMENTARY CONTOURS AT 100-FOOT INTERVALS

DATUM IS MEAN SEA LEVEL
SCALE 1:125,000

The well numbers used by the Department of Water Resources are in
accordance with the Bureau of Land Management's system of land subdivi-
sion. 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. A1l land north and east of the point of origin is in

A guadrant, that north and west 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 Towercase letters
a, b, ¢, 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
also are assigned in a counterclockwise direction, beginning in the
northeast quarter. If the location is known within the 10-acre tract,
three lowercase Tetters are shown in the well number. In the example
shown, well number (B-4-2) 19caa designates the well as being in the
NELNELSWYS sec. 19, T. 4 N., R. 2 W. Where more than one well is within

a 10-acre tract, consecutive numbers beginning with 1 are added as
suffixes.
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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 By To obtain metric unit
foot 0.3048 meter

mile 1.609 kilometer

square mile 2.590 square kilometer

acre 0.4047 square hectometer
acre-foot 0.001233 cubic hectometer
gallon per minute 0.06309 1iter per second

BASE FROM U.S. GEOLOGICAL SURVEY

PHOENIX, AZ 1954, REV.

1870

1:250,000

PRESCOTT, AZ 1954, REV. 1970 1:250,000

DEPTH TO WATER AND ALTITUDE OF THE WATER LEVEL, WINTER 1980
MAPS SHOWING GROUND WATER CONDITIONS IN THE MCMULLEN VALLEY AREA

MARICOPA, YAVAPAI AND YUMA COUNTIES,
by

W. H. Remick

ARTIZONA--1981

These hydrologic maps are available upon request for $1.50 per set
from the Department of Water Resources, Basic Data Unit, 2810 South 24th
Street, Suite 122, Phoenix, Arizona, 85034. The hydrologic data on which

these maps are based are available, for the most part, in computer-printout

form and may be consulted at the Department of Water Resources and at the
U.S. Geological Survey offices in: Federal Building, 301 West Congress
Street, Tucson, and Valley Center, 241 North Central Avenue, Suite 1880,
Phoenix, Arizona.
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IN WATER LEVEL AND IRRIGATED AREA

WATER LEVEL DECLINES

Pumpage of about 2.3 million acre-feet of ground water for irriga-
tion between 1958-1980 has produced two large cones of depression in
McMullen Valley, one in the Aguila area and the other in the Salome-
Wenden area. The formation of these cones was noted as early as 1958,
when the first comprehensive set of water-Tevel measurements was col-
lected by the U.S, Geological Survey (Kam, 1961). Since that time,
water levels have declined 182 feet in well (B-7-8) 32ddd near Aguila,
and 254 feet in well (B-5-13) 10bbb near Salome.
of the valley between the zones of major pumpage and in the northeast-

In the central part

ern part of the area, water levels have declined only a few tens of
feet or not at all (See Hydrograph E). The small change in water level
in Harrisburg Valley is probably the result of surface water percolat-
ing to the relatively shallow ground-water table during floods in Cen-
tennial Wash (See Hydrograph B).
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HYDROGRAPHS OF THE WATER LEVEL IN SELECTED WELLS SHOWN ON MAP
(Dashed 1ine indicates inferred water level,)
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EXPLANATTION

APPROXIMATE LINE OF EQUAL CHANGE. IN WATER LEVEL--Based principally on
data from 1958 and 1980, Intervals 25 and 50 feet

WELL FOR WHICH A HYDROGRAPH DEPICTING CHANGES IN DEPTH TO WATER IS
SHOWN

IRRIGATED AREA AS OF 1980--Based on data from aerial photographs taken
in 1956 and 1970; field checked in 1980 and 1981, Land under culti-
vation or that prepared for cultivation was considered irrigated,
Total area is approximately 34,200 acres

AREA IRRIGATED PRIOR TO 1980 BUT OUT OF PRODUCTION AS OF WINTER, 1980--
Based on data from aerial photographs taken in 1956 and 1970; field
checked in 1980 and 1981. Total area is approximately 2,100 acres

BEDROCK (VOLCANIC, GRANITIC, OR METAMORPHIC ROCK)--Water may occur in
weathered or fractured zones, joint systems, or thin veneers of
alluvial or fluvial sediment overlying consolidated rocks

WATER-BEARING UNITS (CONGLOMERATE, ALLUVIAL-FAN DEPOSITS, LAKE-BED
DEPOSITS, ALLUVIUM)

ARBITRARY BOUNDARY OF GROUND-WATER AREA
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CHANGE IN WATER LEVEL, 1958-1980, IRRIGATED AREA, AND HYDROGRAPHS OF THE WATER LEVEL IN SELECTED WELLS

MAPS SHOWING GROUND-WATER CONDITIONS IN THE MCMULLEN VALLEY AREA
MARICOPA, YAVAPAI AND YUMA COUNTIES, ARIZONA--1681

by
W. H. Remick
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113°00; WATER QUALITY

In McMullen Valley ground water is generally of good quality for most uses. The
dissolved-solids concentrations obtained from chemical analyses of water from wells
tested vary from 217 to 522 mg/L. The specific conductance values from additional
wells, however, indicate that dissolved-solids concentrations in water from some
wells are more than 800 mg/L, and in one well, is greater than 1,400 mg/L. The
dissolved-solids concentrations may be approximated by multiplying the specific con-
ductance by 0.6, which is the approximate ratio of dissolved solids to specific con-
ductance. The maximum contaminant level for dissolved solids is 500 mg/L, as pro-
posed in the secondary drinking-water standards of the U.S. Environmental Protection
Agency (1977b, p. 17146) in accordance with the provisions of the Safe Drinking Water
Act (Public Law 93-523). A11 but 18 of the 111 samples tested were at or below this
limit.

Fluoride concentrations in water samples from wells in McMullen Valley range
from 0.3 to 8.3 mg/L. The maximum contaminant Tevel for fluoride in public water
supplies differs according to the annual average maximum daily air temperature
(Bureau of Water Quality Control, 1978, p. 6). The annual average maximum daily
air temperature in the valley is about 83°F and, therefore, the maximum contaminant
level for fluoride is 1.4 mg/L. Water from 83 of 111 wells sampled had fluoride
levels in excess of the maximum contaminant level. Waters that have low fluoride

113°15'

DS=340 DS=287

R. 12 W.
113°30'

R. 6 W.

concentrations are mostly from wells west and north of Salome. This difference in
water quality may indicate a separate source of low fluoride concentration water
: flowing southeast from the Harcuvar Mountains toward Salome.
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