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INTRODUCTION

The objectives of the Southwest Alluvial Basins, Regional Aquifer-
System Analysis (Swab/RASA) Project included an overall assessment of
the hydrologic conditions that existed prior to man’s activities that might
have altered the natural hydrologic systems. Prior to development, the
ground-water systems were assumed to be in equilibrium—long-term
inflow was equal to long-term outflow and no change in storage occurred.
The purpose of this atlas is to summarize the predevelopment hydrologic
conditions using available data and hydrogeologic knowledge.

The data presented in this atlas represent a conceptual model of the
predevelopment hydrologic system of the entire area and each individual
basin. The quantities of inflow and outflow and the volume of water in
storage were estimated from field data, numerical modeling, and transfer
of selected parameter values from basins for which data were available
to basins for which data were not available. The transfer of information
was based on known similarities in physiography and hydrology and
assumed similarities in lithology of the basin-fill sediments between
adjacent or nearby basins.

GEOHYDROLOGIC FRAMEWORK

and outflow. Basins in which contours are U-shaped and nearly parallel
to the mountain fronts probably receive a significant amount of mountain-
front recharge. Basins in which contours are relatively straight and nearly
perpendicular to the mountain fronts receive little or no mountain-front
recharge. Significant variations in water-level gradients indicate changing
physical or hydraulic properties of the aquifer.

The contours shown are assumed to represent the head throughout the
entire aquifer thickness. On a regional basis, this assumption is probably
valid. Minor head differences, both greater and lesser with depth, occur
in places in the study area but are not known to be extensive or
mappable. Areas in which this assumption may not be valid are in zones
of inflow and outflow where vertical-flow components may be significant.

VOLUME OF GROUND WATER IN STORAGE

The volume of recoverable ground water in storage in the saturated
zone that extends to 1,200 ft below the land surface is estimated to be
900 million acre-ft in the study area prior to development. This value,
which was estimated using a specific yield ranging from 0.03 to 0.25 and
estimated aquifer volumes, is less than previously estimated (Brown,
1976). Water-quality constraints were not imposed on the estimates,
although all the water is not necessarily potable or usable. As a result of

Geology modified from Wilson and others (1969)

2 The study area includes about 82,000 mi* and is divided into 72 the Swab/RASA study, new information was developed on the lateral
pii %, : subareas or basins that represent, for the most part, separate ground- extent of the aquifer and the specific yield of the aquifer materials. A
x 3 / BN water systems (fig. 1). The area is characterized by sharply rising depth-to-bedrock map (Oppenheimer and Sumner, 1980), which was
> % N e / : - mountains separated by broad alluvial basins. The basins are filled with developed using gravity-modeling techniques, provided an estimate of the
it -y 1 \ /f a sequence of permeable sediments that represent different depositional geometry of each basin. Regional and vertical patterns of specific yield
;:" '\\ ( : 5 Chin environments. The basin-fill deposits, which constitute the aquifer system were developed using empirical values of specific yield for particular
‘§“ <_<_ 7 of the area, gene‘rally are several thousand feet thick and store large sediment types and a computeﬁzed integration technique_ The estimated
9 \ [ i quantites of water. The bedrock of the mountains is relatively areal patterns were used and evaluated in numerical models of several
S 4 impermeable. basins. The most significant lithologic feature that influences the estimates
: 2 - The specific flow components of the hydrologic system within each of recoverable ground water in storage is the presence of thick, extensive
- ,: basin differ in quantity because of different topographic, climatic, fine-grained facies in the basin fill in the central parts of most basins. The
oNg T Y . hydrologic, and geologic characteristics. Components of inflow to the fine-grained facies typically contain more than 50 percent of sediments
2 - ‘-\ aquifers include ground-water underflow from adjacent basins, mountain- that are less than 0.0625 mm in diameter. Calibration of transient
o 4 a\is Dam 5 front recharge, and infiltration of streamflow along the major drainages. ground-water flow models of basins with areally extensive fine-grained
= 2 i Components of outflow include ground-water underflow to adjacent facies required specific-yield values ranging from 0.05 to 0.13. This range
Bulfiead ity basins, discharge to streams, and evapotranspiration losses (fig. 2). Owing of values is lower than those used in previous estimates of ground water
NSecrei to the aridity of the area, values for the flow components commonly are in storage.
(Rivira 3%, small, especially in comparison to the vast quantities of water that are The ratio of the annual inflow to each basin to the estimated volume
~ stored in the basin-fill deposits. of water in storage within each basin is shown on the maps. The ratio
i ‘t 3 5 - ranges from about 1:5 to 1:14,000. The low value represents a basin with
{ T . S §
\\7 8 . 6 WATER-LEVEL CONFIGURATION AND IMPLICATIONS a small extent of basin-fill deposits and thus a .sm.all vo.lume of water
\\ il O 2 C . ) . stored within it. The high value represents a basin in which the annual
SR AR 0y : The \.w?ter-lev?l poniours represent the ?lhmd? at which water Stf’Od n inflow is small and the volume of water in storage is large. The typical
3° N ‘T 35° . wells finished in the unconfined aquifers in the basins prior to range for the major developed basins is from about 1:200 to 1:2,000.
‘ _ s ‘ development. - An exception is the configuration shown for the San
" O T N » Simon-Bowie area near the Anzona-b!ew . Mexico State boundary. GROUND-WATER BUDGET
SO0 )Q ¢ ) Because the data for the unconfined aquifer in the northern part of the .
g =] = I S5 43 \ 7 s basin were inadequate, the contours represent the potentiometric surface The development of a ground-water budget for each of the 72 basins
3l = . L8000 w—d . i A of the confined aquifer system in this area. The water table generally of the study area resulted from an lteratlve. process of balancing inflow
ava | | O ” %, ia 00 "=~ NO Tk follows the trend of the topographic surface overlying it but is less steep. and outflow components for adjacent ‘basms. Components that were
= - 5| = r g RN o A ! . The depth to water therefore is shallowest in the topographic low area reh.ably known Wene considered fixed; unknown Eamponents: ‘Were
) ‘ - (‘“ % " s = of the basin and gradually increases away from the basin axis and toward estimate by balancmg. th“_’ water b.udget for the bf’s'_“' A“ .unknown
=z 5 @ ! Sp - ; : the topographic high areas (fig. 2). components were maintained within the general limits indicated by
Neédles ' A6y 4. 000 . 2 A ] knowledge of that component in similar basins. The reliability of each
Laeh) @ 5 itt | w . The contours were based on water-level data obtained from reports : : .
> = y , . . : : estimated was considered when adjusting components to balance the
- U : N N %9 i and data files of the U.S. Geological Survey and other agencies. Recent :
I 2 Ve e immons o < : Fgie regional budget.
A\ | b¢ G T S : water-level data were used for basins where development is minor and
e ' Wifiarss g /g L)y . i, G . long-term changes in water level can be assumed to be small and Previously reported estimates of various components, which included
- ] =4 | I e T S : & b (2 ° negligible. Data from the early 1900’s to about 1940, which precedes the stream base flow and ground-water underflow, were compiled. Estimates
: & B ' ‘] \’ ¥ Chino < ¢ % " ) period of greatest development, were used for highly developed basins. of evapotranspiration were obtained from reports, and the areal extent of
. ophck 2 ' g\:§ A AR — In places, water-level contours were based on the location and altitude riparian vegetation was compiled from 1936 aerial photomosaics.
X : = : o : . of perennial streams (Brown and others, 1981) and descriptions of the Estimates of recharge were based on previous studies and on
1.3 8 Gg%g'g e N streams given in historical accounts of the Gila River drainage system. In precipitation-recharge relations developed as part of this study. Results of
o G . / a few basins for which data are practically nonexistent, the water-level previous and ongoing ground-water modeling studies were used
{ o \ Y ¢ S N\ 3 contours were estimated on the basis of available water-level or extensively. Reports from which particular flow-component estimates and
4 7 x N I : perennial-stream altitude and known or assumed similarities between water-level information were obtained are listed in “Selected References.”
‘15 ciT NN 4 S\ Zi basins. The individual components shown in the ground-water-budget
~ ok N 5 L o The predevelopment water-level contours can be interpreted to indicate diagrams should not be considered exact values for a specific basin. The
= ;. y o (S 3 the general ground-water movement. Ground water flows from areas of values represent an approximation of each component derived by
e A i ' p ‘djeg high head to areas of low head. The individual basins are linked together balancing the entire regional water budget. The diagrams represent a
. ; VN : S to varying degrees in a dendritic pattern to form a regional flow system. means of comparing the magnitude of the total budget and the individual
9 Y, : e The shapes of the water-level contours generally indicate areas of inflow components between basins and parts of the study area.
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FIGURE 1.—Study area and basins. area.
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