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Abstract

Intense geothermal development has occurred near Vale, Oregon in a shqllow hot
aquifer underlying an area of about 40 acres. This aquifer appears to be the discharge
area for hot, deep circulating regional ground water ascending from depth along a
major fault zone.

The known hot aquifer discharges to the Malheur River primarily through hot springs
with probable additional discharge through the stream bed below river level.

Current production has resulted in water level declines in part of the developed area.
These declines have been accompanied by temperature drops in parts of the area.
Some current users have been adversely affected by reduced temperatures.

Additional development of the known and developed hot aquifer will likely result in
additional water level declines and temperature reductions. This could be detrimental
to existing users.

Any additional development in the known and developed area must be accompanied
by more efficient use of the resource and increased cooperation between the users.
The area is small enough that some users could easily use discharge water from other
users (cascading water use).

Current geothermal effluent injection practices do not appear to be benefiting the
resource. If effluent is hot enough, it should be injected back into the same part of the
system from which it was produced.

The area near Vale recognized by geologists as possibly having geothermal potential
is at least ten miles long. However, there are no records of producing hot wells outside
of the developed area. Although the potential for hot water production may exist outside
the developed area, the location, depth, temperature, and production capabilities of the
resource are unknown.




Introduction

There are a number of areas throughout Oregon, particularly in the eastern part of the
state, where warm or hot ground water occurs in the shallow sub-surface. Such areas
are usually typified by warm or hot springs. The majority of these areas are small and
not developed. Some have been crudely excavated or otherwise slightly modified for
bathing, while others have been developed by land owners for a variety of uses. Some
of the larger thermal aquifers which are close to or within population centers have
undergone private and commercial development. Such areas include Kiamath Falls,
Lakeview and Vale.

Regulation and management of geothermal water in Oregon comes under the
jurisdiction of one of two agencies depending on the water temperature. Water above
250°F is classified as "Geothermal Resources" and is considered to be part of the
surface estate of the property which it underlies and is managed by the Department of
Geology and Mineral Industries in a manner similar to oil and gas. Water below 250°F
is classified as "Low-Temperature Geothermal Resources" and is considered, like
nonthermal ground water, to belong to the people of the State of Oregon.
Low-temperature geothermal resources are managed by the Water Resources
Department in a manner similar to nonthermal ground water, using the same statutes.

The Water Resources Department identifies and characterizes ground water resources
in the state to aid in their protection and management. The Vale geothermal area was
chosen for study in late 1984 because of it's small size and impending development.

Most of the information currently available on the Vale geothermal system consists of
studies of the large area around Vale identified by geologists as having higher than
normal heat flow. Higher than normal heat flow suggests the presence of a geothermal
system at depth. Many reports and papers focus on evaluation of the deep system,
which is still largely unknown and untested. Prior to this report, little has been
published on the known and developed part of the geothermal system. Broad-scope
studies are of limited value in resource management because they do not describe the
nature of the known and developed hot aquifer, estimate how much water can be
produced from it, or predict how will it respond to development.

Purpose and Scope

The purpose of this study is to evaluate the developed hot aquifer near Vale. The intent
was to obtain sufficient understanding of the geology and hydrology of the area to
provide an estimate of the maximum sustainable production and to aid in development
of a management strategy.
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