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GROUND-WATER AVAILABILITY FROM THE HAWI AQUIFER
IN THE KOHALA AREA, HAWAII

by

Mark R. Underwood, William Meyer, and William R. Souza

ABSTRACT

A ground-water study consisting of test-well drilling, aquifer tests, and numerical
simulation was done to investigate ground-water availability in the basal part of the Hawi aquifer
between the western drainage divide of Pololu Valley and Upolu Point in Kohala, Hawaii. The tes:
well drilling provided information on geology, water levels, water quality, vertical extent of the
freshwater, and the thickness of the freshwater-saltwater transition zone in that aquifer. A total of
12 test wells were drilled at eight locations. Aquifer tests were done at five locations to estimate
the hydraulic conductivity of the aquifer. Using information on the distribution of recharge,
vertical extent of freshwater, hydraulic conductivity, and geometry of the basal aquifer, a
numerical model was used to simulate the movement of water into, through, and out of the basal
aquifer, and the effect of additional pumping on the water levels in the aquifer.

Results of the modeling indicate that ground-water withdrawal of 20 million gallons per
day above the existing withdrawal of 0.6 million gallons per day from the basal aquifer is
hydrologically feasible, but that spacing, depth, and pumping rates of individual wells are
important. If pumping is concentrated, the likelihood of saltwater intrusion is increased. The
additional withdrawal of 20 million gallons per day would result in a reduction of ground-water
discharge to the ocean by an amount equal to pumpage. Although model-calculated declines in
water-level outside the area of pumping are small, pumping could cause some reduction of
streamflow near the mouth of Pololu Stream.



INTRODUCTION

The Kohala area of the island of Hawaii is the northwest peninsula of the island (fig. 1).
The area is dominated by the asymmetrical, elongated Kohala Mountain. Kohala Mountain is an
extinct volcanic dome reaching an altitude of 5,605 ft and is the oldest of the five volcanoes
forming the island. The Hawaii Water Resources Protection Plan (George A.L. Yuen and
Associates, Inc., 1992) delineated three aquifer systems in the Kohala area: Hawi, Waimanu, and
Mahukona (fig. 1). Ground water in these systems is found as basal ground water along the flanks
of the volcanic dome, and as high-level water in the rift zones (Stearns and Macdonald, 1946) (fig.
2). The basal ground water extends from the outer edges of the rift zones to a discharge area
seaward of the shoreline, and is a roughly lens-shaped body of freshwater floating on seawater. The
maximum altitude of the water table of the basal water is unknown.

The windward (northern) side of Kohala Mountain is relatively cool and wet, receiving
more than 160 in/yr of rainfall near the summit (fig. 3). The leeward (southern) side of the
mountain is in the rain shadow of Kohala Mountain. Average rainfall is less than 10 in/yr along the
coast near Kawaihae. Tourism on the leeward side of the Kohala area is expected to grow
considerably because of the dry, warm climate. One of the primary limitations for growth and
development in this area is the availability of water. The Hawaii County Department of Water
Supply (DWS) estimates that water demand in the year 2005 will increase by about 20 Mgal/d
more than the present use of 0.6 Mgal/d (Thompson, 1988). Ground water is the preferred source
to supply the projected demand, because of its quality, reliability, and lack of required treatment as
compared with surface water.

To address an increased demand for water, the DWS and the U.S. Geological Survey
(USGS) began a cooperative study to investigate ground-water availability from the basal part of
the Hawi aquifer. This area was selected because of its high rainfall and because of the known
existence of an extensive basal aquifer. This report describes the results of the study and includes
a summary of exploratory well drilling and aquifer tests, and numerical simulation of the changes
in the aquifer resulting from increased pumpage of 20 Mgal/d.

Scope

The primary study area for the field investigations was the basal part of the Hawi aquifer
between the western drainage divide of Pololu Stream and Upolu Point (fig. 1). This basal aquifer
extends to the southeast beyond the Pololu drainage divide and is contiguous with the basal part of
the Waimanu aquifer. The Waimanu aquifer was not considered for ground-water development
because of its rugged terrain; however, the Pololu drainage basin, which is within the Waimanu
aquifer (fig. 1), was included in the numerical ground-water flow model constructed for this study.
Because the basal aquifers are part of a larger ground-water system within the Kohala area, it was
necessary to quantify rates of ground-water movement into the basal aquifers from areas adjacent








































































































































































