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INTRODUCTION

The Phoenix Active Management Area (AMA) was created by the Groundwater

Management Act of 1980 (Arizona Revised Statutes, Section 45-401
and includes 5,646 square miles of central Arizona.

through 45-637),

The AMA 1is a geographical

area in which intensive groundwater management is needed because of the large and

continuous groundwater overdraft.

Within the AMA the Act Timits withdrawal of

groundwater and requires a forty-five year water conservation and management program
(Arizona Department of Water Resources, 1984, p. 2).
sub-basins; West Salt River, East Salt River, Fountain Hills, Lake Pleasant, Carefree,

Hassayampa and Rainbow Valley.

The AMA is divided into seven

Studies of the Hassayampa and Rainbow Valley sub-

basins have been published as separate map reports in this series (Long, 1983;
Stulik, 1982); the remaining five sub-basins are discussed in this report.

The Phoenix AMA includes the largest and most populous urban area in Arizona and

also has extensive agricultural development.

is centrally located.

smaller communities.

p.1 ).
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West Salt River Valley sub-basin.

The climate throughout the Phoenix AMA is arid.
tation averages are areally uniform due to the low relief and other homogenizing factor
The variations that exist are due Targely to differences in

which influence the area.
elevation.
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EXPLANATION

feet below land surface.
above mean sea level

WELL FIELD CHECKED IN 1982--First number, 68, is depth to water in
Second number, 1022, is the altitude of the water level in feet

WELL FIELD CHECKED IN 1982--Well with anomalously shallow 1982 water level. First :cavm1,
168, is depth to water in feet below land surface. Second number, 1109, is the altitude
of the water level in feet above mean sea level

SPRING FIELD CHECKED IN 1982--Number, 3550, is altitude of the land surface in feet above
mean sea level

VALLEY-FILL DEPOSITS--Main water-bearing unit consisting of silt, sand, clay, and gravel

BEDROCK (VOLCANIC, GRANITIC, METAMORPHIC, OR SEDIMENTARY ROCK)--Water may occur in ﬁmcdﬁma or
fractured zones, joint systems, or thin veneer of alluvial or fluvial sediment overlying
bedrock

WATER LEVEL CONTOUR--Shows altitude of the water level. Contour interval 50 feet. Datum is

mean sea level

ARBITRARY BOUNDARY OF PHOENIX ACTIVE MANAGEMENT AREA (EXCLUDING HASSAYAMPA AND RAINBOW VALLEY
SUB-BASINS)
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higher elevations receive more.

and more widespread than summer precipitation.

F and 8 Oﬂ. Jan

% (Sellers and Hill, 1974,
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Phoenix, the largest city in the AMA,
Dense urbanization extends several miles east and west of Phoenix
and includes the Cities of Tempe, Scottsdale, Mesa and Glendale, as well as several
Agricultural areas include the central and southern portions of
the East Salt River Valley sub-basin and the central and southwestern portions of the
A11 crops must be irrigated (Hammett and Mock, 1983,

Long—term temperature and precipi

The AMA 1is characterized by hot summers and mild winters. cmﬁﬁzm July
hottest month on average, daytime ﬁmswmﬁmﬁcﬂmm
and nighttime temperatures between 75
has daytime dmsnm1mdcxmm generally between 60°F and 70

are generally between 100
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Yearly precipitation is limited, and averages about 7 to 8 inches AMA-wide;

There are two distinct precipitation periods in the
During the summer, notably July and August, the area is influenced by tropical
air from the Gulf of Mexico, frequently resulting in thunde rstorms.
may be intense, but are usually of short duration and are widely scattered.
late-summer rains sometimes result from tropical storms originating off the west coast
During the winter, precipitation is associated with storms originating in
the northern Pacific Ocean which move eastward across the continent after intensifying
Such precipitation is generally less intense, of longer duration,
Trace quantities of snow may occur

These storms
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INDEX MAP SHOWING AREA OF REPORT (SHADED)
PHOENIX ACTIVE MANAGEMENT AREA (OUTLINED)

HYDROGEOULOGY

The main sources of groundwater in the Phoenix AMA are the valley-fill deposits
which underlie the West and East Salt River Valley, Fountain Hills and part of the
Lake Pleasant sub-basins. The valley-fill deposits are extremely heterogenous. How-
ever, a three-fold division of the water-bearing units is possible based on lithology,
which is generally consistent throughout the AMA. The units are in ascending order:
the Tower conglomerate unit, middle fine-grained unit, and upper alluvial unit, and are
described in detail by the U.S. Bureau of Reclamation (1976, p. 11-14). Most large-
capacity wells are located in areas underlain by valley-fill. Locally, water may be
derived from fractured and weathered bedrock and the thin sediments along streams.

West and East Salt River Valley Sub-basins

The West and East Salt River Valley sub-basins include 3,177 square miles and are
largely broad alluvial plains drained by the Salt and Gila Rivers. The sub-basins
are bounded along the east by the Mazatzal, Usery, Goldfield, and Superstition Mountains;
on the south by the Sacaton, Sierra Estrella, and South Mountains and the Buckeye Hills;
on the west by the White Tank Mountains; and on the north by the Hieroglyphic, Wicken-
burg, and New River Mountains and New River Mesa. The two sub-basins are separated by
the Phoenix Mountains, Papago Buttes and the Union Hills.

The primary source of groundwater in the West and East Salt River Valley sub-basins
is the upper alluvial unit. The thickness of the unit ranges from 0 feet near the
periphery of the sub-basins to more than 1,100 feet in the area east of Chandler, and
more than 1,200 feet in the area southwest of E1 Mirage (U.S. Bureau of Reclamation,
1976, p. 41 and 51). Groundwater is usually unconfined, but semi-confined conditions
exist locally where there is an increase of finer-grained materials. Perched conditions
also exist, as evidenced by numerous wells throughout both sub-basins with cascading
water, and wells with anomolously shallow water levels; particularly in the East Salt
River Valley sub-basin.

A second source of groundwater is from the lower congomerate unit, penetrated by
wells mainly along the periphery of the sub-basins on the south and east sides. New
wells have been drilled and older wells deepened to penetrate this unit. The thickness
of the conglomerate ranges from O to 2,000 feet or more; the thickest sections occur
within the deep portions of sub-basins (U.S. Bureau of Reclamation, 1976, p. 41). Large-
capacity wells completed in the valley-fill deposits yield several hundred to a few
thousand gallons per minute.

Fountain Hills Sub-basin

The Fountain Hills sub-basin includes 377 square miles and 1is an alluvial plain.
It includes the lower reach of the Verde River to its confluence with the Salt River,
as well as a short reach of the Salt River and associated small drainage areas. There
has been relatively little groundwater development in the Fountain Hills sub-basin.
Therefore, knowledge of the hydrogeology is sparse. However, much of the sub-basin
is underlain by undifferentiated valley-fill deposits that attain a thickness in
excess of 1,200 feet. The valley-fill depcsits may yield from a few tens to several
hundred gallons per minute of water to"wells. Unconsolidated alluvium along the
Verde River may reach a few tens of feet thick and yield from 50 to several hundred
gallons per minute of water to wells (Ross, 1977).

Lake Pleasant Sub-basin

The Lake Pleasant sub-basin covers 246 square miles and includes a short reach of
the Agua Fria River, and drainages from the Hieroglyphic Mountains. The area is partly
underlain by valley-fill deposits, which are generally in excess of 800 feet thick and
may yield from less than 1 to 1,600 gallons per minute of water to wells. Locally,
schist, gneiss, granite and volcanics, where sufficiently fractured or weathered, may
yield up to 30 gallons per minute of water to wells (Littin, 1979).

Carefree Sub-basin

The Carefree sub-basin includes an area of 153 square miles in the northern part
of the Phoenix AMA. Varied hydrogeologic conditions prevail in the Carefree sub-basin.
Unconsolidated alluvium along Cave Creek yields from less than 1 to 50 gallons per
minute of water to wells. A conglomerate, found in much of the area, yields as much
as 25 gallons per minute of water to wells. Locally, schist, gneiss, granite and
volcanics, where sufficiently fractured or weathered, may yield up to 30 gallons per
minute of water to wells (Littin, 1979). ,

CHANGE IN WATER LEVEL

Withdrawal of approximately 81,000,000 acre-feet of water from the Phoenix AMA
between about 1900 and 1982 (see pumpage table, sheet 2) has resulted in overdrafting
of the water-bearing units. The overdrafts are reflected by water levels that have
declined as much as 450 feet since 1923 at a rate that has varied between 2 and 8
feet per year (Laney and Ross, 1978; Ross, 1978). Due to an abundance of rainfall
and surface water supply between 1976 and 1982, pumpage was greatly reduced and water
levels rose over much of the basin during that time (see sheet 2 and table below).
Direct recharge of the water-bearing units in the Phoenix AMA from rivers, washes and
along mountain fronts probably accounts for a substantial portion of the observed
water level rises.

RANGES OF DEPTHS TO WATER AND WATER LEVEL CHANGES

Change in Water Level
1976 to 1983

Depth to Water
1983

Sub-basin Minimum-Maximum Minimum-Maximum
West Salt River Valley 4 651 - 34 +65
East Salt River Valley 12 793 -175 +93
Fountain Hills 22 490 - 59 + 3
Lake Pleasant 10 383 - 2 +63
Carefree 9 223 + 6 +34
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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
inch 25.4 millimeter
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
gallons per minute 0.06309 liters per second
5 0 5 MILES
| — —— f 3 ]
5 0 5 10 KILOMETERS
e — - = —

CONTOUR INTERVAL 200 FEET
WITH SUPPLEMENTARY CONTOURS AT 100-FOOT INTERVALS
DATUM IS MEAN SEA LEVEL
SCALE 1:125,000

BASE FROM U.S. GEOLOGICAL SURVEY
PHOENIX, AZ., 1954, REV. 1969, 1:250,000
MESA, AZ., 1954, REV. 1978, 1:250,000

MAPS SHOWING

DEPTH TO WATER AND ALTITUDE OF THE WATER LEVEL,

GROUNDWATER CONDITIONS IN THE WEST SALT RIVER,
OF THE PHOENIX ACTIVE MANAGEMENT AREA,

R.

W.

BY
REETER AND W.

EAST SALT RIVER,
MARICOPA, PINAL AND YAVAPAI COUNTIES,

H.

LAKE PLEASANT,

REMICK

1983 --

CAREFREE AND FOUNTAIN HILLS SUB-BASINS
ARIZONA--1983

These hydrologic maps are available upon request 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 avail-
able, 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
located at: Federal Building, 301 West Congress Street, Tucson, and Valley
Center, 241 North Central Avenue, Suite 1880, Phoenix, Arizona.
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EXPLANATION

WELL FOR WHICH A WATER SAMPLE WAS COLLECTED IN 1982-83--First number, 1600, is specific conduc-

0]

ELLIOT RDY

&

§

T;..In.:pzm_.mm HEIGHTS, RD.

—RIGGS m?. :

111%15"

1600 o tance in micromhos per centimeter at 25°C (specifiwc conductance is an indication of the
0.6 dissolved-solids concentration in water). Second wnumber, 0.6, is the fluoride concentration
in milligrams per liter
280 SPRING FOR WHICH A WATER SAMPLE WAS oorrmommc IN 1982--83--First number, 280, is MnmnAw*o conduc-
tance in micromhos per centimeter at 25°C (specific conductance is an indication of the | | |
0-4 dissolved-solids concentration in water). Second mumber, 0.4, is the fluoride concentration For readers who prefer to use metric units rather than inch-pound
in milligrams per liter ] units, the conversion factors for the terms used in this report
{ are listed below:
Q 1
- --Mai - i i isti f silt, sand, clay, and gravel 112700 . . .
VALLEY-FILL DEPQOSITS--Main water-bearing unit consisting o y g —) Multiply inch-pound unit By To obtain metric umit
BEDROCK (VOLCANIC, GRANITIC, METAMORPHIC, OR SEDIMENTARY ROCK)--Water may occur in ﬁmcgdwa or : -~ -
fractured zones, joint systems, or thin veneer of @lluvial or fluvial sediment overlying wwmw mw.wonm EAMAAEmﬁmw
. meter
bedrock mile . 1.609 kilometer
. EMENT AREA ((EXCLUDING HASSAYAMPA AND RAINBOW VALLEY _ square mile 2.590 square kilometer
— ARBITRARY BOUNDARY OF PHOENIX ACTIVE MANAGEMEN {( _ — 11%%0 - squa w 2590 Square kilowster
) . s e . . . : -foot 0.001233 cubic hectometer
CHEMICAL QUALITY DIAGRAM--Shows major constituents in milliequivalents per Titer. The diagrams - acre-foo . .
are in a variety of shapes and sizes, providing a means of comparing, correlating, and 4 gallons per minute 0.06309 liters per second
characterizing similar or dissimilar types of water. Year, 1979, below diagram indicates .
sample collected in years other than 1982-83
MILLIEQUIVALENTS PEIR LITER SACATON 5 0 5 MILES
CATIONS ANTONS MOUNTAINS [ — i —— ]
20 10 0 10 20 5 0 5 10 KILOMETERS
: . e I e B s | F !
SODIUM CHLORIDE 5 CONTOUR INTERVAL 200 FEET
S. WITH SUPPLEMENTARY CONTQOURS AT 100-FOOT INTERVALS
CALCIUM BICARBONATE ! DATUM IS MEAN SEA LEVEL
st R6E SCALE 1:125,000
MAGNESTUM SULFATE
BASE FROM U.S. GEOLOGICAL SURVEY Th hydrologic maps are available upon request from the Department of
VoSN, AZ., 954, REV. 1969, 1:250,000 i ater Mwmcunmm. wwwn mmmmm MH , ou reet, Suite ' oenix,
MESA, AZ., 1954, REV. 1978, 1:250,000 DEPTH TO WATER AND ALTITUDE OF THE WATER LEVEL ’ 1983 -- MHMNo:W. 85034. .wrm S\MNMHOMHnwmmmwwmsmijwwrmMMWmMnEmmM mwm Mwmwmwmnmswcmwwn
able, for the most part, in computer-printout form and may be consulted at
Z>Vm MIOEHZQ OWOCZUZBL.M_N GOZUH._.HOZM HZ ._.Im me._. m>_|.ﬁ WH<m_No m>w._. wpf.ﬁ Ww<mm~u -rP_Am *u_‘m>w>24.v DPWMﬂxmm PZO ﬂOCZ;ﬂ)HZ IH*l_zw MCWIWPMHZM the Department Mm szmn MMmo:nnmwwmbm mnOn:m c.m.mmm0pmmwmmw m:u)\m%aowmwmmm
located at: Federal Building, 3 West Congress reet, Tucson, an alley
Om. HIm TIOMZHX >O.~.H<m Z>Z>mm3m24 Dxmbu Z\.:NHOD«uDu MVMZDV bZU <><>_U>H OOCZHHMMQ >WHNOZ>(|_©®W Center, 241 North Central Avenue, Suite 1880, Phoenix, Arizona.
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