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Book ***** Print on Demand *****.Chemical and isotope analyses of ground water from 28 basins in the Basin
and Range physiographic province of Arizona and parts of adjacent States were used to evaluate ground-
water quality, determine processes that control ground-water chemistry, provide independent insight into the
hydrologic flow system, and develop information transfer. The area is characterized by north- to northwest-
trending mountains separated by alluvial basins that form a regional topography of alternating mountains
and valleys. On the basis of ground-water divides or zones of minimal basin interconnection, the area was
divided into 72 basins, each representing an individual aquifer system. These systems are joined in a dendritic
pattern and collectively constitute the major water resource in the region. Geochemical models were developed
to identify reactions and mass transfer responsible for the chemical evolution of the ground water. On the basis
of mineralogy and chemistry of the two major rock associations of the area, a felsic model and a mafic model
were developed to illustrate geologic, climatic, and physiographic effects on ground-water chemistry. Two
distinct hydrochemical processes were identified: (1) reactions of meteoric water with minerals and gases in
recharge areas and (2) reactions of ground water as it moves down the hydraulic gradient. Reactions
occurring in recharge and downgradient areas can be described by a 13-component system. Major reactions
are the dissolution and precipitation of calcite and dolomite, the weathering of feldspars and ferromagnesian
minerals, the formation of montmorillonite, iron oxyhydroxides, and probably silica, and, in some basins, ion
exchange. The geochemical modeling demonstrated that relatively few phases are required to derive the
ground-water chemistry; 14 phases-12 mineral and 2 gas-consistently account for the chemical evolution in
each basin. The final phases...
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