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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 

identified 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published and unpublished sources and stored in the computer-based GEOTHERM 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The computer information system is no longer active and this printed record is 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
o 

systems, the reservoir volume was estimated to be 1 km 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 

identified 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 Celsius (°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 expressed as 

bicarbonate ion (HCOg"). 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 list 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 energies, and geologic province are presented for each system. The 

estimated values for minimum, maximum, and most likely 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 penneablity 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 listing. 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 ion. References are

identified by Re£ No._ for the bibliography at the end of this table.)



V) -N.
o cn H- E

t .

01
X) JS 
3 *» 
*» i.

invoinu)vovoc3vocovouivo*vovovocococovovovo*invovococncocovovoincooooo
F i r-CM^-r-O» O^-CM^-CMr-r- » i-.O.    ^-^-CMCMr-r-OOOO^-r-r-r-r-O

oooo 

r- in co in

CMf-CM

odd

§ 1 
I

00
O cn 
CM <O

o oin* m

o* 
en co

OOO OOOOO
cn o CM
CM * CO

CO

d

in in CM* «n

v> o in co CM
* r» vo CM co

o oo o o
r-^dd Cn 

CM VO

OO OOOOOOOOfO
o co r*. cn vo o u> r» o vo !  » *
*u» CM CM co ̂ - vo oo vo r- co

co n co co co *
CM CM CM CM CM ^-

VO I*, r- f*. OO O

cn O VO O COVO 
CM CO CM CO CO *

O vo
CO O

co* o 
«n* in

* VO CO * O Cn f"» en O O CO VO CM COCM 10 *
VOVOCMin OCMr-r-U>Cn VO CM CM CM ^-
VO VO CM CO i  CO VO

O O O O O VOO»  o in co cn co en
r- CO CM CM t 

in ^- cn CM co r^ o S in co co> in * * i
CO r  (

CMOVO 

r  CnCO

CO CM

O r-1

OO O * CO

in cn do
vo 
d

t"»O CO

din d
vo 
d

vo oo cMooQootn* . oomcnooi    o O O CM co coco^- coini
f- VO F- F- I

VO VOID O OQ
co en r* in o 

co * oo cocno

r- r-r-lt)

in coco en
CM*r- CO

oooo o CM in

ovor>. i~ o o o ~-o in.-.o CM r>. o oo ocoooo
co vo o o CM vo o o^-oo«-^o o    ^-co ^-o*-*cpo co co i  CM *-   co ^-cn*if* i     ^- ^- CM

oocnooooo
o~-o
O 00in r*.

O i CM
m oo

ooo
   CM

o CM * t  cnr-- 
co cn co r 1«»

o en r*. co in u> en co CM in CM *CM co oo vo r* in

cn t*. 0*000010 inco co * co cn o o   
cn   ! in  -! co CM * 

^ ̂  co
CM CM *

cn*o en 
* in co* CM coco   

VOCM. 

cnenen

o
CO

O voco 
r^ vo r»- CM

§ »-o 
* o co CM cn co co in CM
in 

cn in vo

co O oo in co O o m o o o m o o vo CM ̂ » o o co CD co en o o o o
S r^cnoocnco CM o cn r*. CM co co co cn cn vo o cn

COO*    ^-CMt»- ^- ^- CM r- VO O *cn o o * *cn
r  r 

omooo*<Op-cnvoovocncMOco*vovoooo 
vocM^-inocM* co r*. co r- in * in CM CM in r*. vo CM co
*~ CMCM CM *""

CM O r- CO COO 

CM r^ O O i-^CM

co co ^ in 
r* vo CM co

* CM r- Cft ~-

d o CM    o

CM VO CM CM *O

VO f"» CO CM f <~ 
CM CM CM

u> r»- f- O *u>
CO CM CM CMO O

S co cn in in co t  * in in vo
CM   

* CM vo ooo* o cn in vo oo cn
r  CO CM CM r-CM

vo 
voo co ^- CMI*. r«.

co cn co f. r»- PN.
o p» coin 
en r*. VOP»

vo in 
o vo I Co cn co ocno

in o cn en o co co
CO CM t 

oo vo co in
CM 
in 
CM S

o in P«. oo ou>

in CM CMI 
in co co< ; OOCO*OOO*CMCMOCMCMO<MOOCM 

cncnvocMin^-vovoovoocMOr-vo*
o in oooo voincMnoo*ocncM*co*» in in co* CM f  CM co in u> ^> r- CM in r-^-coro^-

co vo* coi/>ininvo*inm*ininvoio*** co*cov0m****minco***

oo co co co co cn 

§
CO

in o o o in «n

O O O O 00   cn CM o o co co 
co co cn cn**
CM CM CM CM p-r-'o's's's*0.*0.

o oin *cMcoocMOoocovocMooo in Qo 
omcnoocncocnr^
cMoo^'CMcncoincMco CMcomcM _m*-co***-

io*ovocooocMCMocooeovooovo cocMt».t».vovoeDfr»ovoco
cnvo^'fxfx^^incftcninvo in co F- * in in co co CM co in*

r-. *in invOf in vovo invovoinvovovovovovovovovovoiovovovoinvoininvovovovovovoininvovovo

r- V>
g 01
* «

  *»
«~ M

S. «M « «ex cnj< «*> c « I F- * _! cn</i ^>

men kr- cn u 

"^"" e cnf  

e 10vt MOO k s. »--Mcncn t- as. ee C**J=OOT--»-^-ex 3..- -r- o to « ai k s.«oowkx ****^-exex _ . _ _ .a. a. T9oei*>(A(Ab(^fc.<^v)MMM<^ 
-   x 3 k x exk « « «ee 

i.*» £<A ex^ sx« 
41 b a cn booi««
>X C^- *» Ol r-r- i

5^i

    cn 
xexe

333-^.

|||«s-
5 ch w> e co «. e cn-»- ** ex

ex 
§

* r- cn ooo
CM CM i  CM CM CM

CM CM CM CM CM CM 
CO CO CO CO CO CO

I Is u> cnoo.ex-r

_ co 
«S"w> S ° e

Olf^f^ 3

g oi-^M5*>i=oet.ea!3 
r-acnviEae^a o>  «- -^-  »-

*** *" - * 

X  »  O  »  H- r~ O
§>?!£ 5 ex - - -

Z ^ 5 ** g|*|l| 
SI"3 :? 0-0-3

o a.
« 
o «

e  *_ ^_ _
ISiScbSJ?**'5 11 Us15'5 o &.

j^^^^r-g
o °*.S

CO OO X



«*. .

CM

CM

00

CO

0* 

00

5

u.

:§?

"$.
1*

e
o
4J
fQ
L.

e

o
o

00 "X.
o ent- 6

0.

tZ_j

E O

1*.

1.1
e
0
~*

 §4=

 »" o
+» e
.j

i

f  f  * .  *
in in co in co
O O CMO CM

in in
CO ! -

f  SO CM CO

odd d

o o r- o n
f  SO fX. f 

OJ >-.*   CD 
SO CO !    SO O
f  f  CMf  f 

00*0 en
CO OOCM CM

CM *OOSO O 
CM f  CM

O f-

SO SO
f  CO

o ooo co
CM OCM f 

CM ! -

ooenen CM
CM*  coo in

CO

CO SOOO CM
co o so r- in
f  f  r- CM

r-.cn cno o 
in so co en en
CO CM CMCM O ~

in co
CO *t^.PO PO

en en co en t^.

r-. mm* co
r-. O en* co
* *CMU> CM

.  oom o 
CM en r»- ir> r-
in f  in CM *
in in f  f 

S en eno en 
OOf-O

r- OOCJO 
.  CO SOI-- *

828ScM
CM CMf  CM CM 
CO CO CO CO CO

JS

*a» 5
|Q M OC

1 X-
» s&
* fjJS 5  §«.-

x,°
* ex
en «

I $2$
00 3e** . 
fc. »Bf-f- 
3f      «- 3 -s
£ f  »  M U 115«^«-cf
J? £?5

* r-* *
CO * CO CO
CM p- CM CM

* OCOCO

f  in r^. *
CM * * in

O CO t 

flf^d

CM in
*

in so CM in
* CM CO *
CM CO CO CM

CO CO * CM

O CO CO O

so o co*
f  CO **en en CM

CM o o in
en co en o
f  CO CM CM

CM O * CO

CM O * CO 
** CM *

in o en CM
,-! in d* so

CM CO

f  CM CM inr-. m f

CM O Q 00

co so f  r»
CM CM

in r  r^. r^. 
CO CO CO SO

r- vo r- r-.

.-0 SOO

en so so o
CM CO CO CO

co o o o 
CM * * r*

S* f  ,-1 CM 
CO CO ^*

oooo

O in in o
co en en ^^
Ot Ol 0) 10 

CM

ro co co co
CO PO CO CO

M

&
«/i

2 -. /? °o go . 

Jg-f of g

«oS" ° £

I « i o-£
b Iff M

STT T
^oo"oo"oo"

CO CO 
CMCM

OO

r-r^. 
SO SO

* in
00

SOP*
en CM
CM CM

so so
CM CM

SO CM

00

CO COas
CO O

f  r 

* CM

r* so

co en
*co

f  CO
co in
CO CO

§2
oo

*co 
in *
coco

in in
CO r*. 
* CO

OO soo
CO CO 
CO CO

en en 
00

00 
r^ CO

S in
CM CM 
CO CO

M <W

^!l « 

e e «
3 « r 

5 0 O

« JE JSfc. ** **

.§ i
8s=s
III

IS
CC 0.

pococoincocococococococococo^-coco**coincor-
CMCMCMOCMCMCMCMCMCMCMCMCMCMOCMCMf  t  CM O OJ O

SOO* * O CO O O O SO VO O * CMOOOSOO*
i^cOf  OCM o o co vo r- oo en * en r- o m in in CM
CMCMCM CM CO CM CO CM CM CM CM U) * U) * * U) CO SO U)

OCMCO enco oo f  * oo in co co * CM in CM so * co in so
t-f-f-Of-O CMCOO OOOOO Of-O>-OOO

enr^. mo in* o co co »^. VOCM en* *vooor*ovo 
vo en co r*. o en f  co O 10 O r*. 10 r*. cocMinooor^O
CO* incO SOCM * SO CM CM r-f  CM CM CM O CO SO CM CM CO

in co P» co co r* CM in * en so co o i»- cM*cecoso*m 
*cor  * *so »^ so o enin f  CM f  enoocoor**f 

f  t- f  t- ,-CMCMf  f- t- f  f  CM. 

so** OO r« * CM in CM co in co f  enso**eno<o
enco en o en .  tn f  * * o * co f  en*coso*enco

co * in o r* co in t^ o  *   en t  o * oir>oOf  vono 
f  CMCM * * f  so en vo en o in en co 0^.00*  win

f  f- * f  CO f 

int  r* OSOCM * o f  r»«.f  o in in *Of  OCMOCM
Ot  in COCMO »  f  o o o »  o en ocMenoocMO

^CM      

O enr  OOO r^ O CM O SOCM* CO SO f  O O CM O CM

cM*cMr*eneor«»eDr*<»so*r<»inin vo f  vo o CM r»- * 
CM so * co so f  co so f  »  co 00 r-.  en

en in CM »^. so co CM o CM co CM co ^- co in CM o o co »^. en
coinso * SOCM so * r  *   CM in en cosoco.  **o

^ B ^B* ^BB fMB

oocom o** coco * co CM en CM i»- f  co in o co oo en 
r^cocM com 00 * co o en so * co co in.  so o in so *
SOr^. O SOO PO * CM CO * r  CM CO CM CO U) CO SO CM CO r^

f     CO CM

o oo ooo o o en o * co o o ooooooo 
en soo r^-so en so en so in o * o so r-cMco*cMovo - 
ensoo encM t  * CM oo CM int^i o co ooso*r«.f  in
*- CM co .- CM f  r- en f  .-    CM CM r«- ^CM

f  SO r>-OJ O CO 00 PO CO CM r- in CO CM f  ! -
in in eo so o co en so co co in f  in CM coenininoso*
CO CO ^*» CO CO CO ^* ^* CO CO CO CO CO CO CO ^^ ^* ^* O^ CO ^*

i
in o* cMin o en* * o oo co co t  moot  f  in
t  enencMr  r«ooenen*cococMOPO^-ococM*vor  so
* CO CO ^f * CO PO CM CO * CO CO CO CO CO ^f CO * * CO * CO CM

oooinsocooooi*»oocoocooincoincooenoo 
cMensococo*sor<.inintncor<»enr^inr^ensor^«  o*
COCOCMCOCOPOf  r  CMCMCMCMCMr  SOlROCO*COr«enCM 
* ********** CM CM* CMCM in * CM CO in CM

enenenenenenenenenencnenenenenencnenenencneno 
OOOOOOOOOOOOOOOOOOOOOOf 

o*eneo*f  POCMCMf  r  enr^coin*coeocMO*-coen
inin*ininininincocOf  OPoroOf  soent  coo*oo 
************** co CM in in co in in
CMCMCMCMCMCMCMCMCMCMCMCMCMCMCOCMCMCMCMCMCMCOCM 
CO CO CO CO CO CO CO CO CO PO CO CO CO CO CO CO CO CO CO CO CO CO CO

e * «

 "  i^ 41 3C iC

.  *« > .*
f- f t. f- 0 *»oi <o <a o L.
I JC *> S.r- 0

oo f  o wi ac x § o
«js "IB JT^c»*> c-ush.'g**

<*« *«  8 "5 "S-ffiTS ?. 00*1- $
 a e e »  "5    .  ** x: J^ JE t. 
r  IA 0 e <a .  »  aift;aio.Ba*4>io

^^^qJ^S,-^.^. 2^_^ «je'>xiT> c°x> i e»cn

SSiSi^iiSliSl^ofllsSi I-TT
3 odoe? J«J <Sa{ oo"5"

r- r- CO 
** CO

OO O

in* so 
in so *

V0f- O

do ^

CM in so r>-* f 

coco *
,-CM

coo co
CMO d

oo in incM *
.  f  CO
CO

o .  in
SOCM O

oo o
dso so
CO »   f 
*

Ooo r«-
OJr*. .-I
00

Sen CM
LOf  CM
   

Of  r-- 
coco so 
ir>r>- so
in

* * 
OCM in
r-^oo co

C30
en in * 
co co in

S" r* o 
CO r-

r^vo en
f  CM

en en en 
00 O

o to o
CMfX. O

CO CM * 
CM

PO CO CO 
CO CO CO

*?

e

i
0)
« 

o en en
gcccn 
(5 t. t.  *-

a. a. k. 
  vo oo a.

<a oo
e *» ^
S5S^
Sg"*
f   S
*  en c
f  <a <a 
o tu z

CO*
in co
CMCM

Or-

CMVO 
*CM

I»*SO

COfl

CM en 
en in
COf 

oso
r  en

*en
*co

CM SO

f  *
*d

oo
r^oo
SO

voco
*CM

en*
OOCM 
*CM

i  en 
so so ~

t^.
CO*

1^.00

CO

din
**

ooo
f-CM

CO CO

   
coco
f  f 

OCM 
*SO

en en 
in in   
CM CM 
COCO

*f

e

1
ra
a.
o

"u at 
5^

II

5<s  
sil< 



<y
2*
cT1

0*

*

o

s
->.

o
 p-*S 
+*

2
«
u^
o
U

<*<
oo.

o.

Il
U. -J

a.
I.°

 U VI

5
 o f
 M L. 
 P- O

§

co co co
CMCM CM

0 0
CM O

vocnr-
P-OP-

r-.co m 
co*co
P  f  F 

00*

vom co
mmvo

*CMCM 

CMp-CM

r-CMr-.
COp-O

OOO

CMp-P-

o
CM

CM

p  co r-. 
oovovo

r-.
VO

r-.

COCM

cor-, en
CO CO CO

g§S
CD Old

CO CO CO

S mo p  p 
oo en en 
m mm
CM CMCM 
CO CO CO

PB p» * »555

COCO P- 
CMCM P-

00
*r-
CM CM

enp-
OP-

enm o 
en r-. co
CO p 

P- CO CM 
O O *

o en
CM CM

r-. vo co 
* * en
CM *

enoo
m en co

co coo
r-. CM co 
en m m

en en
m co

en m * co co en 
en co

g§sco p- m
CM   

^
CO CM

co co

g
CO
en

oo*
CO **
CO * CO

o p-m co r-.m
* com
CM CMCM

CM CMCM

o coo r-. co CM
co voen
CM CMCM

CO CO CO
CO CO CO

s
PJ
»
91
9>f- P-P-
Jt 9t 9) 9)O "* ** ^

£

COCO 
CMCM

OVO

r-en
CO CM

*p-
00

Ovo 
r-.co

enJ^

r- vo
mp-

r-. vo 
S£

p- VO
p-O

O CM

CO * 
CMp-

en r-.
mcM

$g
CM p-

5s
r-. co
O m
oo oo

m oo

5 00
CO

O CM 
CM VO

CM CM

£  

S in 
0

m *
CM CM

CO CO 
CO CO

Jm
fm

$
5&
2
41

  .5
M *f

£ _

e o
o 5 P-
j= o p-
oea 5

CO CO 
CMCM

CO

O

oo
1-0
CMin

oco
P-O

coop
p  p 

!§£

00 P-

m m

en en
CO CMmvo

moo
oen

co» 

*S

CMCM

voeo

enco
83

S o 
CO

p-p-

p-en

i co

mo
i vo
CO CO

00 
p-CM

m*
**
CMCM

S O 
CM

m vo m m
CM CM 
CO CO

9t

£
 g

dip- P-
p  p 

0

CO CO CO CO CO 
CMCMCM CM CM

OOO O vo
p-p- CO O CM
co com co CM

r- * * o
O O O P-

S p- p-00 
vo p- vo
""" """

O o m m

en P- men
CM P- O *

en r-. P  en 
en m CM co

m o co m
* o en co

CM * OCM

r-. r-. vo co
CM P- P-P-

i  m p-en
* m co o

pB

CO «   «*-CO
r-. m m co 
p- P- m

enco vo r-> P  
m m CMO

CM

vo co P- m
CM O p-QO

00 00 00 !  

OOO O CM
mco o enm
C'J CO ^f f*} CO

co CM r-. o o
CO VO p  CO VO

vovoo *op 
P- mco

COCO CO »  CM

S oo o o enco r-. vo
cor-, oo CM co
CM CM CM CO P-

CO CO CO CO CO 
CO CO CO CO CO

V  p- m<e **  Sac
in
** 4 
** 2L 
o oo o

* u
W O 3C 4

«*  £
e t! o<

,2 §2$
 9 p^P^IIS

*3 K $**
"MP-P-P-  o-oo
3 P  P  P  V ^* j5

l :" :* :*Ili

CO CO CO *^ CO CO CO 
CMCM CM p- CMCM CM

O

*co eno mm o
en CM eo* cor-, oo
r_CM p-CM CM in CO

CM CO CM CO 1  CO

oooo oo

fto CMr-. eno m o vo P-CO r-.«* co
P-P- p- CM

S in r-.ro coo en 
*   Q0 QQ Q 4^ r* 

,. _ .
co CM o m mco co

vo CM co o «r-. o 
m m CM vo *p-in
CM CO CO CM CM CO

vom CM vor-r- o
p-m co o oo en

ooo*roo«ro
* en m * m vo co
P- CMCM p- P- CMp 

CM VOCM P-COCM

VO COO CM CMp-
^m

vo vo CO O O* 
* en vo CM co r-
CM CMCM CM CM

co ^^ \o o u) ^^ ^f 
r-. en co r-. vo CM cop 

CO «*P- CO
p- cor-. CMO *
co r-. i  oo co oo

CM com m *CM o
P-CM« o enm m
co co co m * co co

S oo enr-oo 
men « VOCM co

vo m P- vo vo r-. CM 
CM CMCM m m m
CM CM CM CM CM CM CO

§ 00 p-o oco 
p-CM CO«^CM *

* co CM en en co CM

CO CO CO CO CO CO CO 
CO CO CO CO CO CO CO

.* (
IB

f e
 9 3

1*1
OP- 2

e
<p> Ol «

<c-c </> .§

3.3*0 S

g o o 
VI f

^"JI o °

&  41 6 ^^

41 i/l 4

^M> ^__ p» d| £*

^?
<3

o
"<5

9t
^ w

«l1
«
"5
*
^

i

g
CM

o
en
p 

*
o

COF~

CO
0

CO

m

vo

,_
m

0 
CM

0 
en 
m

vo
CO

im 
m

CO

CO
CO

CO«  
vo

CO

vo

vo

CO 
CO

Jm
^m

o o CMO o

oooo
CM co enm 
co *m co

co men P-
o oo o

m co CM co 
Op-mo
P- CMP-

o r- envo
00 CO CO *

o*mo

S CM VOCM 
p-CO VO 

CM p-

co o m o
O (MO CO 

CMCMCM

o o«ro

CM CMCM«*

m eno vo
m co vo*p 

CO * VO VO 

CM CO

O p-O COen vo CM en
VO CM CO CO*~

m
CM CM m CM

r- vooovo

O O O 
r-. en vor-

m o
* en CM vo o
«» CM CO CO CO

ooenoo 
CM voco co m
CO CM* VO CO

CO CO CO**

S o coo o 
cor- oo vo

o o P-O r-. 
* P-*P- m
* m * m m
CO CO CO CO CO

>,

<3
9t
><e
^P- 01*5 ^
  i-O

*m jj A.^^

co to

4 8 * w
^ 49 ^ * * C*

Hill

OOp- OCMCM

o o oo m

m P- VOCM co

CO p- COO   

p- 00*0

CM r- CM p-O

en en r-.p- vo

f- O OQOp-

en m *CM CM 
vo coen *

vo o OVOP-
P- r-. en en CM

o o ocn en
P- co en CM en
CM * CMCO CO

r-. CM r-r-. p-
r- co mco co^ p

o o r-co CM
* CM COCM CO
CM m

o m*.Op- 
r  co en co o 
r- CM CMm co*~

CM cor-.
CM co ooenoo
i  r-.r-.r-.r-

O 
vo

O CO CM

1  CO <"» CO CO CM
COCO CO CO CM CO

om * o vo vo

co£mcMco°°
CO*fO*CO*

ocooo So en
voco * *m CM 
com CM m m m
** vo ** *
CO CO CO CO CO CO

£
41 *

*3
c ^c
m

 5,2»  "
ut ««* 

wi en o. o
C-P- f 4rf

0.00 Olp-Z «
"* <r C -.0.

C «p» CB*» P 

tee «°ro>-o
41 <O O C 9tiiiiii

m P- m mp  P  
p- * en en in in 
OP- O O OO

ooooo
CM * * CM m 
* p- VO p-CM

r-. P- P- P 
0 000

CO OP O OVOen co * o r-
CM

co CM cn ooen vo * CM P-

* O O* *

* m CM o oP  p 

O CM P-* VO
* m co oo P-p 

o vo en o o
O CM P- CM p-

O P- O O O
* en m * vo
CO P- O VO

* CO *

* CO CM

o m vo 
cn o CM

o r-. r- en vo
CM CM P  CM CM 
CO CO * VO CO

en r-. co r-.
r- r-i-r-

§ S
p- m

r-

O O O en vo
m co r- vo P- o
CM CM * *CO *

o o CM m o en 
m o en m co *
CM P- r- co CM m 
* P-P- m
O CO CM CM P- O

o o o <n o m
CM VO O P- O O

8 VO OD I  OO P  
m * * P-

CM p- p- P- CM CM 
CO CO CO CO CO CO

£
3 Wl Wl
Q f f O (/> C C </>

Ol <O (0 99s ^^ **  §?
 ? t o o <o
OL O. 9V 0)^7
  en*" S. S.«*- p-

« e o w^ °*5

S 0. 3 i- U **
 p- co er « «o t o
t. « 0) « O -P-< &. .a c e e **

4) O M

iliiil



</>

CM

cf

*

0

,§" 

«^

1 TDS Concentrati 

mg/L Na 1

& 

fro<u»

3
 +- 4)
en>

~*

 §«

 M i.

JS

Z

tn
o

o
CM

CO

O

CM 
CM

CM

O

VO 
CO

o

0
tn

00
o

VO
en
CM

00

oo

CO

0

VO

^~

0tn

CM 
CO

**

|

o 
£

i

i

cocococotntncoco
CMCMCMCMOOCMCM

CM *- 

O O

en r*» ^~ co oo ^ CM

OOOf-OOO O 

CMi  JTcOi  P-i  CO

vovoommocnr*.
   CM *-

vovoi  ovoooocn
CMOCMO«*QCMin

CD oo * en o *  oo
_000r- 0 0tn

VOCMOOCOOOCMO

CM    in £
CO

fOCMCMOOr-CMCMCO

op r*. « en o 00 co CM

*- CM    *-

QOQOCDr^enencoQO 

voootnor  r-»^-o

SSSco'Svo'Svo'

S O O O O COO 00 
O o tn vo tn tn o

S~8S8*35

"2S«2RSJ2
a p^ O co oo en en ^F 

in in in in in m m
CMCMCMCMCMCMCMCM

e

1
e

Ou 

«T 41

s"*""

oo

CM 00 
CO CM

O O 
00 CM

r- CM
tn *
0 0

O 0
r- CM
i  00 
*» CO

CO CO

e
3
e o
N 

O

e T 
<S v>

alf
o 4> T
N f CL 
 *-  (/)

||

OOOOCMO

coo om en

en co* en
o ooco

oenr*.oo ,-0 mvo CMCM tn tn

tn *coo CM vocor*.

OOr-Or-~-

*co »-CM tn
*-*- mm

CMO tn en en
^ » CO CO 

OOOOVOO

co tn m coo
COr- CMOr-

! «. co en co o
^ voco Om

o tn co ^f o 
CM CM """en en

enor^oo
00 P^ ^" *^ P^
r*r* CM CM en

CO CO

m en 
in oo O en in
r*r»» vo vo vo

O CM O

CM *"" CM

OCM OO

^^ CO CM * CO CO

oooo coo o tn*- vo tn tn tn
r  CM en CM r~ CM 
CM CM -*CM *

CMCM COr- CM P-

COCO OCM CO O

en en CM P- en ^ mm CM in
<  co in <  <  *
CO CO CO CO CO CO

e 

I
^ 4ft Ol
> en e tn 4ft 
« e v en en 
>- *- i. e c

i. en o.w-
  CLCCA C i. 

S(/)v O. O. 
i. Jtf «/»«/»

o ** ex <u
N QtS) 91 ** **

i 41 "5 en
r-r-4-> 4) 41 C

Ift o2 O t k*U
<0^ U 41 <U Q.

cotncotnmcococococo cocococomco »nco coco co
CMCMCMCMCMCMCMCMCMCM CMCMCMCMCMCM CMCM CM CM CM

r^OiAOO OO r^mvoenoo o oo m
vo P- * o en r^.p- vo^-mr^r^m vo    *fso

co o en tn CM en«r co ^ ^ mmm oo OCMCM
Oi-OOr- Or- U> OOOOO O CMOCO

S oo CM vo CM co m i  vo CM r- vo co r^ CM < * r*. en en 
   PO co PO PO CM co oo en en oo m en en *rco vo tn

mcMQoocOp-Q^rcocM co co vo en <  o com CM ^- r«. 
^-ocnooo»  cneneMr  COCOCM^CMV r  ̂ -r*o*

r^vor^^-o en r- oo co tncovocMOO eo voco> 

en vo vo vo r» o om Q en ooovomoom r«.vo*r-vo 
r  ooo^tneninr  OCM cocMvoenco* coco CM ^m
P- r  CO i  tn r- CM VO p- P- »- P- P- »- CM P- mi  CM O

en o r^ CM oo ^^ o ui p  ^^ co r^ ^ ̂ ^ vo o o P*» r^ r^
   p- *m ^*m *- r- P- r*.

<-ooooo oooo o^-vor^oo OOOOOP-
P^ ^O ^f Ot ^*» ^O ^^ ^^ P^ ^D tf) !*   PO ^* O ^M 00 C^ ^O ^O 
CM ^- fO CM CO v^r^CMCM CNJf- CM^^CNJ GO r  CNJ ^

O) ^^ PO ^^ ^^ 9t ^^ O PO O ^** ^O CSI

tn *men r^m^rcnen o co*-r*

r  f * oo o co o F  O m op CM en m 
^-Ooo^-m in m in o oo v co    vo
r-CMCM^-CO ^.^>f.CMr- CM CM r- 00

CMr^or^o^' OCMO co r^ <  CM vo vo 000^-000 
co * co co in ^ .  CM r«.    vo o CM tn r- vo O    co CMtn 
in vo co m CM CM r» <  <  in m m <o r» r*. in «r m r» ro ro

eno^-otn enooeno vo o*vo
r» en co cor*. r^oocor«.co r«. rococo

O O O O O
^* Q en o CD
S CO P^ fO VO 

in co in tn

co tn en r  oo* CMCOVOCM co CMcor 
co en en en tn co ,- tn r* * CM oo ^- o <  co * r*m    o
CO CO CO CO CO CO CO CO CO ^^ CO CO ^f CO ^f CO CO CO CO CO tn

cocMCMCO*».r^ooaoco r» Or*, co CM in en mo aoo 
m *»  *r in * co *r 5* r-. m tn tn tn *- u> * CM m en CM CM
in CM CM in r- o o o m in ao oo o o o en or* *^
CMCMCMCMCMCMCMCMCMCM CM CO CO CO <O CO CM CO CM CO

cocoj2r2222"2" 2222J22 22J2J2*

e CM *- o *-co tn oo o o in OCM co mm »  oo r-o s o o o OP- »->oo o o r-. *r o en »- en * o CM CM *» 
i2 r^ r^ r^ ^^ vo 10 r^ r^ r^ r^ p  o o o en CD en o en CD ^^ tn tn tn in **
O. CO CO CO CO CO CO CO CO CO CO CO CO CO CO CM CM CM CO CM CO CM 
O CO CO CO CO CO CO CO CO CO CO CO CO CO CO CO CO CO CO CO CO CO
o

i
e
4ft

c E 
3 41 O

< LU </»
  e at en 

«o >, f e 
e 4? « »-"*  
SP- ^-    t i  CL O> O.

 Sataatatatatatatatat^-ataalatatalaV at at i*v 
^ o! c?c1



Na
me

 
La

tit
ud

e 
no

rt
h

A
rk

an
sa

s.
 

C
ol

um
bi

a 
C

ou
nt

y 
B

rin
e 

F
ie

ld
s 

(s
ee

 a
ls

o 
La

fa
ye

tte
 C

ou
nt

y)
 

"L
ew

is
 o

r 
w

el
l 

33
*1

7.
00

'

A
rk

an
sa

s,
 G

ar
la

nd
 C

ou
nt

y
H

ot
 S

pr
in

gs
 N

at
io

na
l 

P
ar

k 
34

*3
0.

90
'

A
rk

an
sa

s.
 

La
fa

ye
tte

 C
ou

nt
y

B
rin

e 
F

ie
ld

s 
(s

ee
 a

ls
o 

C
ol

um
bi

a 
C

ou
nt

y)
"M

cK
ea

n 
06

" 
w

e
ll 

33
*2

6.
00

'
01

1 
w

e
ll 

33
*2

8.
00

*

A
rk

an
sa

s,
 M

on
tg

om
er

y 
C

ou
nt

y
B

ar
to

n'
s 

S
pr

in
g 

(s
ou

th
) 

34
*2

2.
10

'
Ca

dd
o 

R
iv

er
 S

pr
in

g 
(C

ad
do

 G
ap

) 
34

*2
3.

10
'

A
rk

an
sa

s,
 P

ik
e 

C
ou

nt
y

R
ed

la
nd

 M
ou

nt
ai

n 
S

pr
in

g 
34

*1
9.

50
'

A
rk

an
sa

s,
 

R
an

do
lf 

C
ou

nt
y

Ha
rm

 S
pr

in
gs

 
36

*2
8.

85
'

Lo
ng

l t
ud

e 
w

es
t

93
* 

4
.0

0
'

93
* 

3
.1

3
'

93
*2

6.
00

'
93

*3
4.

00
'

93
*3

9.
10

'
93

*3
6.

40
'

93
*4

4.
50

'

93
* 

3
.1

8
'

Te
m

p
 c 91
.

60
.4

90
.

89
.4

30
.

35
.0

25
.0

28
.0

R
ow

 
pH

 
L/

m
1n

TD
S

m
g/

L
C

on
ce

nt
ra

tio
n 

(m
g/

L)
 

Na
 

K 
Ca

 
M

g

AR
KA

NS
AS

 

28
70

00
 

65
50

0

7
.3

6.
3

6.
4

5.
7

7.
2

18
9

31
40

00
22

10
00 12

3
11

8

16
5

4

64
50

0
43

90
0 4 5 3

12
50

.0

1.
5

18
00

.0
12

40
.0

1.
1

1.
0

0
.9

26
00

.0
 3

70
0.

0

45
.0

 
4.

7

42
00

.0
 4

03
0.

0
76

00
.0

 4
14

0.
0

50
.4

 
2.

4
42

.0
 

2.
4

53
.3

 
23

.4

C
l

17
66

00 2

19
08

00
14

39
00 3 4 2

F 0
.2

A
lk

* 
S0

4

16
5 48 15
9

14
9

17
6

24
6 9

15
6 3 1 10

B

94
.0

S1
02

 
H2

S

12
.0

42
.0

2.
0

10
.5

17
.2

18
.5

R
ef

 
N

o.

02
9

01
2

02
9

04
1

24
9

24
9

24
9

18
4

C
AL

IF
O

R
N

IA

C
a
lif

o
rn

ia
, 

Al
am

ed
a 

C
ou

nt
y

Al
am

ed
a 

M
am

 S
pr

in
g 

37
*3

0.
18

'

C
a

lif
o

rn
ia

, 
C

ol
us

a 
C

ou
nt

y
Fo

ut
s 

S
pr

in
g 

(R
ed

 E
ye

) 
39

*2
1.

03
'

Fo
ut

s 
S

pr
in

g 
(C

ha
m

pa
gn

e)
 

39
*2

0.
80

*

C
a

lif
o

rn
ia

, 
C

on
tra

 C
os

ta
 C

ou
nt

y
B

yr
on

 H
ot

 S
pr

in
gs

 
37

*5
0.

83
'

S
ul

ph
ur

 S
pr

in
g 

37
*5

4.
88

*
S

pr
in

g 
37

*5
5.

75
 '

C
a
lif

o
rn

ia
, 

E
l 

D
or

ad
o 

C
ou

nt
y

M
ey

er
's

 H
ar

m
 S

pr
in

g 
38

*5
1.

00
'

C
a
lif

o
rn

ia
, 

Fr
es

no
 

C
ou

nt
y

B
la

ne
y 

M
ea

do
ws

 H
ot

 S
pr

in
gs

 
37

*1
4.

02
'

C
oa

lln
ga

 M
in

er
al

 
S

pr
in

gs
 

36
* 

8.
70

*
E

sc
ar

pa
do

 
S

pr
in

g 
36

*3
8.

50
'

F
is

h 
C

re
ek

 
H

ot
 S

pr
in

gs
 

37
*3

1.
92

'
M

er
cy

 H
ot

 S
pr

in
gs

 
36

*4
2.

20
'

M
on

o 
H

ot
 S

pr
in

gs
 

37
*1

9.
60

'
S

pr
in

g 
37

*2
4.

75
'

12
1*

54
.3

7'

12
2*

40
.2

3'
12

2*
39

.6
7'

12
1*

37
.8

3'
12

2*
 

2
.5

2
'

12
1*

57
.9

0'

12
0*

 
1

.5
0

'

11
8*

52
.8

8'
12

0*
33

.3
7'

12
0*

41
.0

0'
11

9*
 

1
.4

7
'

12
0*

51
.5

7'
11

9*
 

1
.0

0
'

11
9*

 
8

.3
5

'

26
.6

23
.0

17
.8

35
.6

24
.4

23
.3

23
.9

43
.0

44
.4

23
.9

43
.3

48
.3

43
.0

35
.0

8
.6

1 
6.

9
3 

7.
0

2 
7.

0
8 

8.
2

9.
1

15
 

9
.4

15
0 

8
.0

28
4 

8
.6

4
.5

19 28
 

8.
7

33
9

15
70

0
92

3

11
90

0
10

50
48

30 11
4

81
2

43
3

26
80

0

23
10

20
0 

6.
92

 
12

00

11
6

56
90 13

36
40 30

8
15

00 33 20
0

14
0

42
90 82
0

30
0

0
.3

89
.0

1.
4

47
.0

16
.0

7.
6

0
.9 5.
0

1
.8

35
.0

7.
3

8
.8

11
.0

 
0.

4

14
3.

0 
31

1.
0

13
5.

0 
13

8.
0

73
6.

0 
81

.0
33

.0
 

17
.0

28
6.

0

2
.4

 
0

.9

75
.0

 
0.

2
2.

0
44

2.
0 

24
70

.0

40
.0

70
.0

 
3.

2

16

57
40 4

72
60 22
1

27
50 14 40
0 68 39
9

13
10 37

0

0
.7 1.
2

1.
0

0
.3 1.
1

0
.2

0
.5 2.
1

3.
9

9
.8

0
.5 3.
0

30
4

70
20

11
30 12

4
66

2
13

0 55 28 20
1 67 30
7

9 40 4 5 2 16 13 48 47
18

50
0 6 74

0
.6

16
6.

0
0

.2 7.
3

10
.0

0
.3 2
.0 7.
6

13
.0

14
.0

2.
9

34
.0

11
0.

0 
1.

0
68

.0

30
.0

10
0.

0 
18

.0
23

.0
 

0
.5

22
.0

51
.0

 
0

.5
63

.0
91

.0

72
.0

60
.0

 
1.

0

01
4

26
2

01
3

21
7

01
4

18
2

21
7

14
2

01
4

01
4

25
3

01
4

14
2

13
1

12



o </>

Conce Na

5-t

 »«

 »- o
** c

8 5
*   ininininintr>ininininininininmininininininininininininin^inininir>tninininin

Ol Ol r CM Ol 
t t CMO O

O

o

8
CM

O «  CMcoovo«*)OP*-«*>CM«*»cMooo»«o«ncooo«*)inchr>.^-^oo*vovo«*)Ovooo«nOi<*)<»in<» <MI  ^- 01 
in mm coco COCM co co CMCM <* co COCM co CM co «  coco CMCM <» co CM CM CM CM co co COCM <MCM co «» co CM CMCMCO CM

O * CM CM CM CM r» Oh f- CO CO U) CM CM    CM CM VO O CM       00 VO in CM VO CO CO Ol in CO CM CM CO O* if CM CO CM^ « 

in OOOOOOOOO<0> COOOOOQQr*- <a> OOOO*-OOOOOO OOOOOOO OO f  O
CM  «  in co CM o co co oi  «  r*. in r>. CM co o co in in co o CO vo co co o co *-CM CM vo co vein CM o f  co r>.t  in

CM*CM««*«  «  r~r~ ^ CM » « " CO » in ^ t  f- ,_ ,_ ^ r-VO r*» f  » ^ VO » CO CM r-^ CM

   COCM <» o OD «» coco CMCO o> * voo co 01 CM *n o CM * CM o CM
   r* vo o» in o u> O r* o» vo o in

CO o> * voo co 01 CM *n o CM * CM o CM co O f*. * o in COCM CM* CM co r* <* moo o CD
vo o in op op o» »  co    o vo P» o« O CM * o» o» f- co co vor* ^r»» o * o> o rococo o
oo CM tn ** CM inco co covo ocMr* co * co r**n c» vo incM vo*o * co oor* «»m    voi  CM co CM in co vo CM vo in eo CM in 1*1

»- CO « «  ^o-F- CO ^«  CO«  «  «  CMf- i  CMi-Ii  CMCOr-r-CM CM CM »- CMCM ^l^^I^- CO *-r^ *-i-^ r- CMCM .-1

S en O O O O O OOOOOOOOOOOOOOCMOOOOOOOOOOOOOOOOOO O O O CO O
en vo CM CM ^j co ^^ ^f o vo en CO O ^rt ^w »   i*** ^^ Cw CM ^» Cw ^^ vo ^^ ^? QO ^? co ^? CM ^^ ̂ ? CM vo ^? co c5 co ^^ ̂ ^ c5 vo ^^

co vo vo ^ft *^ CM v** in vo f* *^ cM *^ *^ *^ in co ^^ co co *& ^^ CM co co CM co vo CM ^o CM CM CM en CM co co co vo vo co vo
<"** *"** ^^ ^"* i"1* !  * f*  " * ^" i^

O cooocooocMOOCMOOCMcor^f^ocoor^cMOcocMOvor^inooocMr**  o O O O inin r  o

VO CM       f  f        ,_,_ <  f- f-f- N 
CM

o o oo o enocooo ̂ O'*; o r^r^ooo oout o oo ovo o o ooooovoo vo cooo o^-o o

^ CM CO t  i    CM    CM ^ » CO » f  ^-CO r» »  »  ^ ̂  *  U) CO CM «* «* CM i  *- <*

O O i--incOr"*^-OCn^-ir>ir>cnoenr«.^'OCMcncocnr«.ir>f~oco<vjvo^ir>entî <Mvo^ -̂ cnCMr«.oo O
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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
3 of 1 km 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 likely values for the reservoir

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