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ABSTRACT

Supporting data are presented for the 1982 low-temperature geothermal
resource assessment of the United States. Data are presented for 2072
geothermal sites which are representative of 1168 low-temperature geothermal
systems identified in 26 States. The low-temperature geothermal systems
consist of 978 isolated hydrothermal-convection systems, 148 delineated-area
hydrothermal-convection systems, and 42 delineated-area conduction-dominated
systems. The basic data and estimates of reservoir conditions are presented
for each geothermal system, and energy estimates are given for the accessible

resource base, resource, and beneficial heat for each isolated system.

INTRODUCTION

This report presents the compilation of data used in the 1982 assessment
of low-temperature geothermal resources of the United States (Reed, 1983a).
The assessment provides the estimated thermal energy available from the
jdentified geothermal systems with mean reservoir temperatures less than
90°C. Data for these geothermal systems were obtained from a large number of
published and unpublished sources and stored in the computer-based GEOTHERM
information system of the U.S. Geological Survey (Teshin and others, 1979).
The computer information system is no longer active and this printed record is
intended to preserve the specific data set used in the assessment. The
original sources for the data are cited. Low-temperature geothermal sites
were selected for assessment on the basis of surface and subsurface
temperatures and evidence for permeable formations at depth. The
minimum-temperature criterion used for this assessment is presented in Reed
(1983b). Decisions to include or reject a system were based on the measured
subsurface temperature at equlibrium conditions or on the subsurface
temperature calculated from water chemistry (Mariner and others, 1983), on

geologic evidence that a permeable zone existed in the rock, and on the depth



measured in wells or infered from heat-flow and temperature-gradient data

(Nathenson and others, 1983).

USE OF THE TABLES

The three tables present the basic data used for this assessment, the
estimates of geothermal reservoir conditions, and the energies calculated for
each isolated system. These tables are organized by State and county, and the
tables in the assessment are organized by region, State, and geologic
province. To make comparisons between the two reports easier, the geologic
province is given for each geothermal system. In the process of assessment,
the basic information in table 1 was used to identify low-temperature
geothermal sites and to group sites that were related by geochemistry and
structure into a single system. The data in table 1 was then combined with
other available information to estimate the reservoir parameters: temperature,
area, thickness, and the area needed for each producing well. For isolated

systems, the reservoir volume was estimated to be 1 km3

and the recovery
factor was estimated to be 25 percent (Sorey, Nathenson, and Smith, 1983).
Table 2 gives the estimated range in reservoir temperature and the calculated
energies for isolated systems. These isolated systems are summarized by
geologic province in the assessment. For delineated-area systems, ranges for
each reservoir parameter are given in table 3; the means of these ranges and
the calculated energies for each delineated-area system are presented in the
assessment.

The data for low-temperature geothermal systems are listed alphabetically
by state and county. For systems that are in two or more counties, the
information is cross-referenced in the tables. The geologic provinces given
in the tables were used to group geothermal systems with major geologic

affinities.



Table 1

The first table presents the available information on location,
temperature, flow rate, and chemical composition for the low-temperature
geothermal sites selected for this resource assessment. The location data
were checked with available maps and reports. Names used in this table are
generally those used on the state geothermal resource maps. If the site is
unnamed, a nearby feature is usually given for reference. The site is
jdentified as a spring or well, and alternate names are sometimes given in
parentheses. The location is given by latitude and longitude in degrees,
minutes, and hundredths of a minute. The surface temperature (Temp), in
degrees Ce]sfus (°C), and the pH are presented with the accuracy of the
original reference. The composite flow rate (Flow) of the entire spring
system or set of wells is given in liters per minute (L/min). Water chemistry
is presented as the concentration of dissolved constituents in milligrams per
liter (mg/L).

The chemical analyses selected for this assessment were chosen on the
basis of completeness, charge balance of ions, and most recent date of
collection. If the calculated ionic charges did not balance within 10
percent, the analysis was considered inaccurate or incomplete and a better
analysis was sought. The degree of precision in the original analytical data
was preserved in the calculations, but in the table, formating constraints
have placed zeros following decimal points in some values. The total
concentration of dissolved solids (TDS) is corrected for partial loss of
carbonate species on evaporation. The total alkalinity (Alk) is exﬁressed as
bicarbonate ion (HC03'). References for the information given for each sample
site are identified by a code number (Ref No.) that is keyed to the list of
references at the end of table 1. Information that has not been previously
published is identified in the 1ist of references. Most delineated-area

systems and a some isolated systems have more than one representative sample



site listed to indicate the variability in temperature and water chemistry.

Table 2

The second table provides information for the isolated low-temperature
geothermal systems identified in the assessment. The temperature range,
calculated eneﬁgies, and geologic province are presented for each system. The
estimated values for minimum, maximum, and most 1ikely temperatures and the
calculated mean temperature are given in degrees Celsius (°C). Temperature
values were estimated through the use of chemical geothermometer calculations
(Mariner and others, 1983) and from information on flow rate, temperature
gradient, and geologic environment. The three temperature values were used to
form a triangular density distribution for calculation of the energies for
each system (Sorey, Nathenson, and Smith, 1983). The geologic province is
given for each system to provide a key to the summarized values for isolated
systems in the tables of the assessment Circular (Mariner and others, 1983;

Sorey, Reed, Foley, and Renner, 1983).

Table 3

The third table provides information for the identified delineated-area
low-temperature geothermal systems. Minimum, maximum, and most likely values
are given for temperature, area, and thickness of the geothermal reservoir and
for the spacing of producing wells on the surface. The three values of each
parameter were used to form a triangular density distribution for calculation
of the energies for each system, and the mean and standard deviation for each
parameter are reported in the Circular (Sorey, Nathenson, and Smith, 1983).
The mean transmissivity and geologic province for these systems are given in
this table to aid in comparisions with the assessment.

The evaluations of some delineated-area systems were based on data

compilations which could not be presented in table 1. The regional aquifers



in the Central region of the United States were assessed primarily on the
basis of data compliations presented as maps of temperature, water chemistry,
depth, thickness, and permeablity which are referenced in the assessment
(Sorey, Reed, Foley, and Renner, 1983). To obtain a more refined assessment
of the thermal energy available, some large systems were divided into
sub-systems with smaller ranges in temperature, area, thickness, or other
characteristics, and the energy values calculated for the sub-systems were
added together to determine the energy for the total system. The locations
and characteristics of the smaller areas are not unique, and the intermediate
energy values have little significance in this assessment. Only the ranges in

characteristics for the significant systems are presented in this table.
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Table 1. Location, temperature, flow rate, water chemistry, and references

for low-temperature geothermal sites in the United States

(Delineated-area systems are identified the same as in the assessment,
and reperesentative sites follow the area 1isting. Cross reference is
provided when areas occur in more than one county. Some isolated
systems have more than one representative sample listed. Total
alkalinity (Alk*) is calculated as bicarbonate jon. References are

identified by Ref No. for the bibliography at the end of this table.)
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Table 2. Temperature range, calculated energies, and geologic province for

isolated low-temperature geothermal systems in the United States

[Systems in National Parks have been excluded from calculations
of resource and beneficial heat (indicated by *) because they
are not available for development. A standard reservoir volume
of 1 km3 was used to calculate the energy in each system. All

means and standard deviations were calculated analytically.]
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Table 3. Range of values for reservoir parameters and the mean transmissivity

for delineated-area low-temperature geothermal systems in the United States.
[The geologic province is given to aid comparison with the assessment. -

Minimum (min), maximum (max), and most 1ikely values for the reservoir

parameters were used to calculate the means presented in the assessment]
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