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SUMMARY

Geothermal Resource Area 10 includes all of the land in
"~ Lincoln County, Nevada. Within this area are 10 known geothermal
anomalies: Caliente Hot Springs;'Panaca Warm Springs, Deldme’s
Springs, Flatnose Ranch Spring, Hiko Springs, Crystal Springs, Ash
Springs, Geyser Ranch Spfings,' Hammond Ranch Springs,v Sand
,Springs, and Bennett's Springs, ’ o o
N The geothermai resource in Lincoln County, though somewhat .
Timited, has some potential for development. A1l of the known
geothermal areas have measured temperatures of less than 160° F.
Most have temperatures of less than 100° F. Because of the low
temperature of the resource and, for the most part, the distance
3of‘the resource from'any population base, the potential applica-
tion types are somewhat restricted. , : |
Two of the 10 sites have significant potent1a1 in relation to
local energy and economic requirements. Caliente has already par-
tially developed the resource located under the community. It is
now supplying some hot water and space heating needs for a trailer
court, several homes, and a hospital. The energy already on-line
in.Caliénte is making a significant impact on the economic base of
the ‘community and decreasing the demand for conventional energy
resources. Recent studies have indicated the technical and eco-
nomic feasibility of installing a district space heating system,
If such a system were developed it could only increase the eco-
nomlc benefits received from this alternative energy resource.
_ Ash Springs has already been deve]oped 1nto a recreational
area. Because of the high flow rate and the adequate water tem-
'_perature of the resource, prawn or fish farming may have. good
potential at this site. o ‘ o o
' The development of = the geothermal resources in Lincoln.
County could contribute to -a sign1f1cant savings of fossil fuel
energy and potent1a11y broaden the economlc base of the county.




1. INTRODUCTION

_ Geothermal Resource Area 10 encompasses all the land areas of
“Lincoln County. There are 10 known geothermal anomalies in this
area'nhicn'are addressed in this plan: Ca11ente Hot Springs,
Panaca Warm Springs, Flatnose Ranch Springs, Hiko Springs, Crystal’
dSpr1ngs, Ash Spr1ngs, Geyser Ranch Springs, Hammond Ranch Sprlngs,
- Sand Springs, and Bennett's Springs., ' . . '
The purpose of this document is to provide public and prlvate
decision makers with information that will facilitate the develop-
ment_of,the'various geotherma] resources found in Lincoln County
7(Figure 4). To further this goal, this'Area Development'Plan was
prepared to prov1de 1nformat10n about the geotherma] resource, the
'physical and socio- econom1c settlng of Lincoln County, and the
potential for develop1ng various uses of these under- ut1]1zed
resources. S S .
. This report has been ‘divided into three major sect1ons to en-
’ab]e the reader to more ea51ly 1nterpret the information present-
ed.' The first section describes L1nco]n County in terms of its
physical and socio- econom1c character1st1cs. The second section
descr1bes the resource 1tse1f based upon the best currently avail-
‘ able information. The third section describes the potent1a1 uses
for the resources based on a study of the geothermal resource
characterlstms, land use, and var1ous other factors. i




I1. THE AREA
“A. Physical Characteristics
1. 'Locétion'and Relief

. Lincoln County is located in southeastern Nevada and has a
total land area of 10,649 square miles. It is the third largest
- county in the state containing about ten percent of the total land
_area. , : ' .
The county is bordered on the north by White Pine County, on
~the east by the State of Utah; on the south by Clark County, and
on the east by Nye County (Figure 2). '

 Lincoln County is characterized by alternating, linear moun-
tains and va11eys, The largest of the mountain ranges include the
Worthington Range, Wilson Creek Rangé, Delmar ﬁange, ClovervRange,
‘the Groom Range, Creek Range, and the Mormon Mountains. The lar-
gest of the va]leysnﬁnc1ude Cave Valley, Lake Valley, Dry Lake
~Valley, Tule Desert, Kane Springs Va]Tey, Pahranagat Valley, and
Tikaboo Valley. The range of elevation in Lincoln County varies
~ from a high of 8,850 feet at Worthington Peak in the Worthington
| 'Range to a low of about 1,900 feet is found east of the Mormon
Mountains in the Tule Wash area.

2.  Climatic Conditions

The climatic conditions in Lincoln County are quite variable
‘due to the large physical size,and the relief of the area. De-
‘tailed climato]ogical“information is'availab1e for Lincoln County
only at two meteorolog1ca1 recording stations: Pioche, elevation
6,120 feet; and Caliente, elevation 4, 404 feet, Tables 1‘and,2
give a'detalled c11matolog1ca1'summary‘for each of these sites.
 The climate of Lincoln County is essentially arid with hot
‘summers and cool winters. The continental type of climate is af-
’fected by the distant Sierra Nevada Range to the west and the
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 FIGURE 2. TOPOGRAPHICAL AND PHYSICAL FEATURES OF LINCOLN COUNTY.



Rocky Mountains to the east. Pacific storms mOVing'west to east
must pass over the Sierras before reaching‘Linco1n CQunty; As
‘moist air rises it cools and‘loses_much of its moisture. As the
air mass descends into the Great Basin it warms up and becomes re-
latively dry. Consequent]y, heavy precipitation in this area is
_infrequent. | ' : ' S
| The Rocky Mountalns to the east also p]ay an important role
-~ in determining the climate of L1ncoln County. These mountains de-
- flect the cold arctic air from Canada so that it moves east onto
the Great Plains. This results in a mi]d Winter climate oVer much‘
of the area. .
o Summer thunderstorms occur approx1mate1y 15 to 20 days- per
year. Warm, moist air from over the Gulf of Mexico flows north-
ward -for several months' in the summer. Thunderstorms are common
in these -months. Ha11 ‘averages three days per year and occurs in
assoc1ation with these storms. Rainfall from the thunderstorms
“can be quite heavy. As much as three inches of rain has fallen
from a single storm. '
Temperatures in Lincoln County range from mild to hot. Sum-

mer minimums are in the 40's (F.) while summer max1mums are in the
90's (F.). Winter minimums are in the teens and maximums in the
40's (F.). The hottest recorded temperature’is 109° F. and the
coldest recorded temperature is -31° F. The growing season aver-
' ages about 148 days “per year. ‘Temperature characteristics at
~ other locatlons in L1ncoln County may be inferred by applying the
environmental lapse rate. of 3-1/2° F. per 1,000 vertical feet low-
er or higher than the record1ng station, Care must be'taken, how- -
ever,,when using temperatures derived from using the env1rnomenta1
lapse rate as local conditions may_influence exact temperature

readings.
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3. Geblogic‘Setting(lB, 19, 20)

-L)ncoln County is 1ocated 1n,the Basin and Range.Geomorphic
Prov1nce. " The area has a geologic character more or less typical
of the province with elongate mountalns separated by long alluv1a1a
‘f1lled valleys. . : ; ,

: , About one-third of Lincoln County is covered by Cenezoic sed-

k'imentary rocks, another third by Cenezoic volcanic rocks,.and the
remainder by igneous, metamorphic, and sedimentary rocks that

- range in age from Precambrian to Triassic. Paleozoic rocks cover
much of the area. They are composed primarily of 1imestone, dp]o?
mite; shale, and quartzite. ‘Lower Mesozoic rocks are eXposed in
several areas and consist primari]y’of clastic sedimentary rocks.
No middle to upper Mesozoic sedimentary rocksvareifound in the
area. Cenezoic rocks consist primarily of various volcanics and

continental sedimentary rock units.‘ The youngest Quaternary and
Recent rocks consist of alluvial and lacustrine sediments fl]]lng
most of the valley baSIHS.

| The Basin and Range topography, which character1zes most of

-Llncoln County, has been developed over all of these rock types.
This topography has deve]oped because of the character1st1c fault
block structure of the Basin and Range which is caused by normal
faulting and is expressed as long north-south trend1ng mountains

~and valleys. Most of the Basin and Range Province in Lincoln

County‘is‘an area of internal drainage‘with many large ephemera]

- lakes. Part of the county Ts; however, located,in the Colorado

"vaer Basin which dra1ns into the Pacific Ocean. o
' The geothermal resource in Lincoln County is assoc1ated w1th

~~ the long north- south trend1ng normal faults characteristic of the

Basin and Range Prov1nce.‘ Water, orig1nat1ng as ra1nfa11 sinks
“deep into the earth where it is heated by contact with a geother-

: ma] heat source. This heat source may be either a cooling magma-

tic body or just rock heated by the earth S geotherma] gradient.
The heated water then rises to the surface along the deep faults




which offer -permeable conduits for fluid movement. If these
faults cut the earth's surface, hot springs and other surface
.manifestations of geothermal 'energy may appear, It shou]d be
'noted that geotherma] resources may be present without such sur-
face indications.' One of the goals of modern exploration geology
w:1S to 1ocate these "hidden"'resources. :

,4,‘ Hydroiogy(s’ 9)

5 Lincoin County contains portions of four hydrographic regions
"foundiin Nevada..,These regions include thef Central Region; Col-
oredo River Basin; Great Salt Lake Basin; and Esca]ante‘Desert.
: The‘Coiorado River Basin covers the largest portion of Lin-
*?coln County. A11 runoff waters falling in the medium to Tow ele-
vation: vaiieys flow through a series of tributary streams 1nto the

ﬂ1‘Colorado River, which eventuaily flows into the Pacific Ocean.

The Central Region covers much of the western portion of the
:study area. This area 1s characterized by long, narrow valleys
"with sma]] intermittent streams emptying into the'vaiiey‘bottoms

v;‘where the flows evaporate. The perennialustreams'are'usuéliy'Only
- oa few miles 1ong. There are no 1arge standing bodies of water

4 even though the area is characterized by internal drainage. <
v A very small portion of the Great Salt Lake Basin occurs in
,‘fthe north- eastern Lincoln County. " This part, the Hamlin valley,
supplies runoff water to the Great Sait Lake to the east.’

~ The fourth hydrographic region in the study area ]S the Esca-
lante. Desert. This region, located in the east-central. portion of
'the,county, is only a very smai] part of the entire region, most
of which occurs in Utah ~The region is characterized by ]ow va]-'
_Jeys w1th 1nterna1 drainage. _ ‘ : :
: The hydro]ogy of the: area is- typicai of that occurring in a
idesert enVironment.' Prec1pitation is markedly seasonal, occurring
'primarily in the w1nter as rain or snow and in the summer as sud- "
ﬁden thunderstorms. Streamf]ows are equa]ly seasonal with peak
flows occurring in the winter., With uncontrolled conditions,




'runoff reaches a peak_flow in late spring and an annual low flow

in late ‘summer or- early fall. Exceptions are the exceeding]y ,

large flows due to severe thunderstorms wh1ch can occur any time
during the summer. ' These flash floods are highly unpredictable
'and 1ast'on1y a few hours. The seasonal variation in flow ranges
from about 45 percent of the tota] from November to March, to 17
percent during June and July. These wide ranges in flow create
_mu]tip]e prob]ems. ~ Seasonal high flows often result in flood
. damage with serious erosion and sedimentation occurring. Low
flows limit agricultural production and tend to cause high water
temperatures, Both sedimentation and high water temperatures
1mpact adversely on f1sh life and general water quality.- -

The Nevada State Eng1neer has defined five designated ground-
water basins out of the 28 found in Lincoln. County. These basins:
~are those in which the amount of water allocated is believed to
exceed the annual recharge into the basin. The Division of Water
Resources has several regulations and ‘permitting procedures which
are required before water from these designated basins can be
used. Table 3 shons'these designated groundwater basins and the
associated order number so designating those basins,

’ Table'3

DESIGNATED GROUNDWATER BASINS IN LINCOLN COUNTY

Designated~BaSinb SR Basin Number Order Number | DATE

Penoyer'(SAnd Springs)‘ ﬁ . ~ . |
Valley .o 170 ‘ 712 5-03-78

Lake Valley . - 183 726 - 6-11-79
"Indian Springs Valley 161 728 . 8-01-79
Panaca Valley - .. 203 734 1-17-80.

Virgin River Valley 222 . - 753 8-18-80

10




Because Lincoln CountyPs-geothermal resources are the water
‘dominated type, any use of those resources may affect local'ground
water conditions. This may impact historical use of groundwater
in those areas and raise quest1ons concern1ng water r1ghts and
water allocat1on. However, geothermal energy development is con-
sidered to be a preferred use of the groundwater. - Any developer
- of - geothermal energy resources in these basins must contact the
State Water Engineer early in any project's p]ann1ng phase to 1n-
sure that all water related quest1ons are answered.

B.‘> Land Ownership and Land Use
“Lincoln County totals nearly 10,649 square miles in size or ,
approximately ten percent of the total land area of the'Stateiof
Nevada. "Table 4 shows the land ownership of the county.(13)
Table 4

LAND ONNERSHIP PATTERN IN LINCOLN COUNTY

Public Land . Acres 5 Percent -
Federal " 6,587,946 96.69
State o 6,682 0.09.
County - 2,000 0.02

Total Public 6,596,628  96.8

Privafe Land

-Indiah . o v 0 B - 0

 Tax Roll . 219,372 . 3.2
Total Private 219,372 3.2

11




_ Ex1sting land ‘use patterns in Lincoln County are based pr1ma-
_rlly on proxim1ty to the maJor centers “of Callente, P1oche, and'
the other smaller commun1t1es. Away from these centers the land
has histor1ca11y been used for agr1cu1ture, ranchlng, m1n1ng,
‘ w11dl1fe management, and open space (F1gure 3) -~ The Bureau of
Land Management has class1fied most of the 5, 667 994 acres of the;
g public land it manages as being for multiple use. Th1s class1f1-
’ cat1on ‘includes all types of uses from recreat1on, wildlife
management,}watershed management, and livestock, gra:ing, to tim-
‘ber production on the more heavily forested portlons of the land.
The only lands not managed accord1ng to this. concept - are those
that are belng ‘studied as potential wilderness areas. Other'
federal agencies holding title to land 1n Linco]n County,,such as
hthe U.S. Forest Serv1ce and the Bureau of Reclamation, at this
Ft1me are also manag1ng -their lands according to the mu1t1p1e use
-~ concept’ where poss1b1e. Rema1n1ng federa] land located within the
Nevada Test Site and Gunnery Range lS closed to all public uses._
There are e1ght BLM W1lderness Study Areas in Lincoln County
,Table Mountaln, White Rock Range, worth1ngton Mountains, Weepah
Springs,-South Pahrocs/H1ko, East Pahranagat, Medsger Pass, and.
Lower Pahranagat Lake.(16)  These study areas are those which
BLM believes meets the fo]lowing criteria: T
1.  Size--must have at least 5, 000 or more acres of contlgu-
' uous public land or be of a size to make practlcal its
A ‘preservatlon and use in an unimpaired condition; :.
2. Naturalness--must be substantlally natural or generally d
o appear to .have been affected pr1mar1]y by the forces of'
nature w1th the 1mpr1nt of man's work. substantial]y un-
_ 'not1ceable. R ) ' - S
3.  Outstanding Asolitude‘ or' recreat1on--must have - e1ther‘v
| outstanding opportunities for so]1tude or a prrmitlve‘
. and unconflned type of recreat1on, ' e

U
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FIGURE 3. LAND OHNERSHIP IN LINCOLN COUNTY.
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4, Supplemental “values--must "have supplemental  values,
which include ecologlcal geological‘ or other natura1
nfeatures of sc1ent1f1c, educat1ona1 scenic, or histori-

scal value. ‘ -

| These eight wllderness Study Areas - will continue to be managed
1under special guidelines directed by Congress to preserve the wil-
“derness values until a final determ1nat1on of w11derness suitabil-

ity or unsu1tab1l1ty is made. .
- There are no known geotherma] resources w1th1n the boundar1es

' of any of the potent1a1 w1]derness areas. Should any be located

in the future, the deve]opment of those resources w1ll be subJect

'to BLM wllderness Area Management Policy.

Larger urban commun1t1es develop various zonlng class1f1ca-
tions to segregate various land uses within the- communlty to those'

hwhich are deemed compatab]e. Such uses inc]ude res1dent1a1 com-
“mercial governmenta1/1nst1tut1ona1 various types of industr1al
and agr1cultura1 use. Geothermal development ‘must be compatlb]e

with exlstlng deve]opment in these zoned areas.
- C. Population(4)f

The population”of Lﬁncoln}County 1ncreased approx1mate1y 22

percent ‘during the 56- year per1od between 1920 and 1976.g This
'growth rate has not been consistent. " There were severa] periods
of popu]atlon decllne as well as those perlods of popu]at1on

1ncrease., Table 5 il1ustrates the past and proaected populat1on

vrf1gures for Lincoln County.

The . ex1st1ng populatlon‘of Lincoln County 1s not evenly dis-

”'trlbuted around the entire county. . It is, instead, local1zed into
distinct population centers with only scattered persons in the

ura] area. The four largest communit1es found in L1ncoln County.

'are Caliente, Panaca, P1oche, and Alamo.

‘The - State Planning Coordinator 'S Office antic1pates that all

”the communit1es.1n}L1nco]n County w111 grow somewhat by the yearvd
2020, Because of the small size of the ex1st1ng,communit1es and

fos




the moderately low‘rate of growth, the tota] number of persons ad-
ded to L1nc01n County will be small. Tab]e 6 1llustrates the
_State P]annlng Coord1nator s projections for the four- largest com-
munities. These, and: the county p0pu1ation proaectwons are based
~ on historical populat1on growth data. Should any new, unantici-
'pated deve]opment activities oceur, these eétimates could be
invalidated. AR | o '

‘Table 5
POPULATION TREND IN LINCOLN COUNTY(4)

":‘yéar» - Population - .. Year ' | 'Population,'

1920 2,287 1973 - 2,338

1930 3,601 S 1974 . 2,500

1950 3,837 - 1976 2,803
1960 . 2,431 1977 2,734
1961 o 2,164 .. 978 2,853
1962 2,140 1979 . 2,972
1963 2,113 1980 " 3,091
1964 - 2,038 1981 3,163
Y965 2,162 1982 S 3,236
1966. . 2,398 1983 3,307
1967 2,316 1984 3,379
1968 . 2,33 . 1985 3,45
1969 2,454 . - 190 . 3,728
1970 2,557 © .. 1995 R W A b
1971 . . 2,3000 . 2000 5,039
972 - 2,200 o

15




Tabie 6

POPULATION PROJECTIONS FOR THE MAJOR COMMUNITIES
: OF LINCOLN COUNTY TO THE YEAR 2020

city _ 1980 1990 2000 - 2010 - 2020

".‘Calientel" %00 1,000 1,200 1,400 1,550
CPanaca 550 650 800 - 950 1,000
v_.Ploche L 650 . 850 1,100 1,350 1,500
CMamo 890 1,030 1,400 1,600 1,700

L D.“~Transportation FaCilitiesI5._5. 7)

Only one major highway passes through Lincoln County. u. S.
93 . 1s a major north-south route connected to I-80 in the north and
TI,]S in the‘south. It runsrdown the entire east side of the state
connecting the towns of Wells, Ely, Pioche, Ca]iente;uand Las
_Vegas. Lincoln County has a total of about 3,429 miles of. road-
: way.. There are about 384 miles ‘on the federal aid system, 29
ml]es on the state aid system, 3,009 miles on the county system;v_
'Aand eight miles on c1ty or: local systems. The area has a total of
.about 3,099 miles of unpaved road and 331 miies of roadway paved
to various standards.a ‘ ‘ : :
‘ Transportatlon serv1ces are rather iimited in Lincoln County.
| Three interstate trucking lines ‘do service the area ‘but terminal
' facilities are not available. The nearest facilities are. located

o approximately 175 miles south of Pioche in Las Vegas. Limited‘air

‘,service is available 1nto various portions of the county.‘5There
~is one commerc1a1 airport and’ five Tanding strips. No commercial
?airllnes have scheduled serv1ce, though charter service is availA
5ab1e._ The nearest airport in the region. is McCarran International
,Airport located in Las Vegas. The - Union Pacific Railroad has a
,‘main east west line running through Caliente and one freight only'

16
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. spur 1nto the central part of the county. L1m1ted fac1l1t1es are
'one interstate bus 11ne serves passenger transportat1on needs.‘-'

-yE.n: Econonic Actfyitiesw?»
1. ;background(13) -
, L1nco1n County was created by the State Leg1slature in 1867
. as the resu]t of the ‘personal efforts ‘of Governor B)asdel..“At

‘3that tlme the county was separated from Nye County. The bounda-'

ries were changed aga1n in 1909. . S
‘ R1ch ore depos1ts began to attract miners to the county in

h’the early 1860 s.  Several towns such as Hiko, Pioche, and;Eldo-}

» radovdeve]oped as result_of this migration. Panaca was estab]ish-
..ed by the Mormons as a way station for travelers and mail carriers
mov1ng between southern Callfornla and Salt Lake Clty.'bln,1871,

~the area now known ‘as Caliente was settled by two brothers,

}»Charles and ‘William Culverwell. Much -of the Caliente area was
'Purchased for a railroad in 1901. | S I a
: S1nce the early 1900' S, m1n1ng and ra1lroad construct1on have
;had a profound impact on the county s economy. The Un1on Pacific
‘-Ravlroad moved its rallroad repa1r shop from Las Vegas to Caliente
in 1931.~ The repair shop rema1ned prosperous until the introduc-

vu_t1on of the d1ese1 engwne. P1oche, whose economy was so]e]y de-

'pendent on minIng, started to falter in 1957 when the'U S. . Gov-
“ernment began allowing a large lnflow of low- prwced foreign met-

'-{als. Recent]y, with the 1ncrease in the price of prec1ous metals,

there has been a resurgence in mlning activity through the entire
'county. -Today there are 14 companies mining such ores’ as go]d
‘ss1lver, tungsten, 11me, per11te, and sand and grave1

18




2. cEmployment and Income(11, 13)

, Government ié'Linco]n'County s‘largest employer,‘representQ

~ing 37 percent ‘of the total employment in 1979 (Table 7). It is
fexpected to be the largest employer through the 1990 S, Minlng

- “and trade are the second and third 1argest employers, account1ng

= kfor 25 percent and 17 percent of the total labor force.

' L1nc01n County 3 unemployment rates have been. unstable s1nce'
‘_1976. “For example,,1n 1972 unemp]oyment was - est1mated at 12.1
_ 'percent and was the h1ghest in the state. Unemp]oyment was esti-
Afmated to be 2.6 percent in 1978 1ncreas1ng to 3 9 percent in
1979, R S '
_ Per cap1ta income was the state's second 1owest at $5 337 in
'1977., ‘ ' " :
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Tab]e’7

¥ "° 1979 EMPLOYMENT PATTERNS -- LINCOLN COUNTY

Number

“Number of

Percent of Total

Pefceht
‘of :

‘.fndﬁéfry4 -

"Miﬁﬁﬁgf> :
'degtfugtion"
,Manufécturing
. ff§h§;; Co@m.; ana_Utij  

Wholesale & Retail Trade

;Sérvife,lndustrieé*“ -

Fin., Ins., and Real Estate

of Firms

R

40

13

25

“Employees

265
17
n
36 -
175
13
 144

379"

Employees Wages

25

17

14

37

5,075,203
419,139

95,285

. 466,156

1,053,763

127,132

2,414,529

3,974,434

wages'

37

18

29

‘Government

TOTAL

102

1,040

100 13,626,641

:%Ingiudes>Agf1cu1fufa1'§ervi¢es_and Firms'not'ETsewhere Classified

¢

20
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| FriDesign }nformetion (])

_ No spec1f1c design informatlon is available for any community ,'A
din Lincoln County. ' Such informat1on

is ava1lab1e for the nearby

'commun1t1es of Ely to the north ‘and Las Vegas ‘to the south. The
~ englneerIng des1gn character1st1cs for these communltles are as

o fo]lows

"ertatttydevt

?tengttnde

aEievation1

'»Winter Design Dry-Bulb
Temperature

99%
97.5%

'_FSummer‘DeSign Drvaulb'
and Mean Coincident Wet- ‘

Bu]b Temperaturev

- %
‘ 2.5%
5%

 1LMean Daily Temperature o

"nRange

'KDesign wet Bulb
',Temperature.“

~ S
Degree-ﬁeating Days“

" Degree-Cooling Days

39°17

1140510

5,075

- 'lo.Fp“
-4°F,

89°/57°F.

87°/57°F.

85°/55°F.
T 39°F.

60°F.
59°F.

7,333

182

‘21

Las Vegas -
36f05f

115°10"

2,162

25°F.
28°F.

'108'/66‘F.
106 °/65°F.
104°/65°F.

VH;30°F;

71°F.
70°F.

2,709

2,942




= Add1t1ona1 degree heat1ng and degree cool1ng day 1nformatlon
is: availab]e at the follow1ng record1ng stations in ‘Lincoln
County | ‘ | o " ' ’

) Efeyation 1uegree-Heating Days"Degreefcoolinufpgysl.
Cahente : 4_,402 : o 4,402, . 860

Ploche ’5,165_, o ‘Sv,638 . . 673

_TG}'i Eneugyklnfornation

 The energy situation in Geothermal Resource Area 10 is typi-
cal of that OCCukring in eastern Nevada, Electricity and natural
~gas are the pr1me sources of energy used -in the urban areas .with
: e]ectric1ty, propane, and distillate fuels .be1ng the - primary
h‘sources of .energy in the rural areas. These fuels are‘suppiement-
ed w1th coalr w1nd hydroelectr1c, and other a]ternative'energy
resources. . : ' ' :
o Electr1ca] energy in L1ncoln County is suppl1ed pr1mar11y by |
the L1nco1n County Power DlStrlCt.v Sma]ler electrical suppllers

"hsuch as the North Panaca Irrigation Assoc1at1on, Panaca Poweriand

"Light Company, and the South Panaca Power Group purchased the1r
'power for resale from the Lincoln County Power Company.' Where
,electrlc serv1ce is not’ ava11ab1e developments must use d1esel-
- fueled generat1ng systems. e B o
o The ‘source for much of the electr1ca1 energy used'in'the’
Lincoln County area is the generatlng facilities at Hoover Dam and
_;Powerplant. Because the power d1stricts were treated as preferred'
'customers when th1s facility went on line, the Lincoln County area
was able. to obtain electr1c1ty at very reasonable rates. There
are two primary reasons for ‘this inexpensive e]ectric1ty .-when
Hoover Dam and Powerplant were constructed, labor and constructlon‘
hcosts were low: and today, hydroelectric power is 1ess expen51ve
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“to’ produce because”ithere: are ‘no costs for‘.high priced fossil
~fuels. TR R -
Continued growth inltheyLincoln County area may cause prob-

" lems in electrical supplies and costs in the future. The power

"district is already'receiving its allocation of electricity from
:the Hoover Dam and’ Powerplant.' As the demand for electricity in
’the county increases, the power district Will be forced" to pur- “
'!chase more expenSive fuels- generated electriCity from other sour- B
- ces. . ; , , - o
: ; Natural gas is not available in the study area, Consumers'
"must rely on electricity, liquified petroleum gas’ (LPG), or other

“petroleum products to satisfy their energy demands. In remote,

| areas, the cost of importing these fuels has. increased ,Energy,:,

costs for,petroleum products_have more than doubled invthe,last -

',few”years. . _ .
_ ' Coal is another energy source that has seen some limited use
,‘ in the study area. The amount in relation to other energy sources
‘j is believed very small and conSists mostly of reSidential applica-,
"ftions. ﬁ A i o . |
ST Potential alternative energy resources that have some’ devel-
opment pOSSibilities in the near future include solar, geothermal
'1and wind systems. The Nevada Department of Energy is actively en-
fcouraging the development of all of these alternative energy sour-
'7ces. . - v . ‘ o o
, Given the existing mix_of energy resources that are‘presently_
‘used.it?is_obvious,that'the potential for developing geOthermal_
. energy’is very good.' In order to assess the extent of the role
sfhthat geothermal energy is supplying energy requirements in the -
:-:study area, the NDOE ‘has been working with the New MeX1C0 Energy
7QInstitute (NMEI) to evaluate the potential of geothermal energy
_ development through the year 2000. Using a computer model devel -
ggoped by NMEI, prOJections have been made of the amount of geother-

: _.‘mal energy ‘that can be economically developed through the next 40";‘
"ffyear period., Two" primary classes:.of development are evaluated:
‘residential 'and industrial applications by muniCipal developers[ '

; and reSidential and industrial applications by private developers.v
i Tables 8 and 9 show the progections that were developed.x For
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'ﬂjcomparlsonf the amount of geothermal energy wh1ch cou]d be devel-:
.‘oped is “shown’ 1n BTU s and 1n the equiva]ent amount of oil and'?~
"_electricity.r S '

Based on these project1ons 1t 1s est1mated that by the year_:_,5’

1990 6,71 x 10]0 BTU's of energy could . economrcally be devel-

| zfoped by either mun1c1pa1 or pr1vate deve]opers. By the‘yearAZOOO _
-th:s increases to 7. 56 x 1010 BTU's " and by 2019"it' increases

| _to 9, 49 ‘x 1010 BTU's, It shou]d be . noted ‘that these proaec- .
,at1ons represent an 1dea11zed s1tuat1on where all the resources are
»fdeve]oped to the1r max1mum potent1a1. Due to the 1ocat1on “and
_:Lphysical characterlstlcs of the resources in the study area th1s,
‘vprobab1y W111 not happen.~_n} D e : o _ ,
It has ‘been estlmated,'us1ng data from the publlcat1on nergyi'

‘1n Nevada, the tota] ant1c1pated energy consumpt1on for nontrans-f‘

'portat1on needs in 1990 would be 7.06 x 1011 BTU's. In’ 2000;

it would . be about 9.25 x 1011 BTU's.  These figures 1nd1cate

that under ideal cond1t1ons approximately ten percent of the ener-

| tgy demand in the study area could be met by geothermal energy in

~the" year 1990 and - about ewght percent could be met by 2000.

"\pBecause of the 1ocatlon of the populat1on base in re]atlon to the_:

: geotherma] resources found in the study area, it’ is not antici-
'fpated that the - resources will be }developed to thewr greatest~
ffpotent1a1 1n this time perlod. However,s1f only a portion of. the
?_resources were deve]oped there. could be a s1gn1ficant 1mpact on

'”the consumpt1on ‘of fossil fue]s,_new 1ndustry development and new' o

- jobs for the people lrvzng 1n the study area.
| Energy costs for. fossil ‘fuels such as natura] gas and 011 y
_ ‘W111 contlnue to r1se 1n the foreseeable future.f Thls is pr1mar1-
"1y due to two factors. First, the source of much of this energy

1s outs1de of the United States and hence beyond the- phys1ca1 con-.'7"
trol of the country.' Second, domestic sources of energy w111 be_ g

,ederegulated in cost by 1985. Both of these factors make coal- and:
,geothermal energy attractive alternatlves to exvstlng energy ‘sour-

"vces. Coal one of the. major non renewab1e energy resources’ found '

:g1n abundance in the United States, can be processed lnto synthetic
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' t1ons.

:fuels. The cost of thlS coal whether far reproduct1on of syn;
_'thetlc fuels or 'for combustlon in an electr1cal powerplant is.
- also. hlgh Addltlonally, strip m1ning of coal and the air pollu-

tion created when it 1s‘burned pose serious env1ronmental ques-

: Geothermal energy,:on the other hand, is relatlvely clean,
1less expens1ve to USe, and attractlve to many types of developers.
;Geothermal technology is becomxng more available to manage geo-
»_thermal reserv01rs, to obta1n max1mum productlon over the longest
per1od of time, and to make use of very difficult fluid types.l
Thus,’ the development of the geothermal resdurces in Lincoln
;;County should be encouraged wherever and whenever possible.’ This
-development would beneflt both Nevada s citizens and 1ndustries;
:and would contrlbute to the advancement of energy 1ndependence in
thls country. ‘ o
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Table 8.

UNEW MEXICO ENERGY INSTITUTE--GEOTHERMAL DIRECT USE ENERGY PROJECTIONS--
- COMBINED INDUSTRIAL AND RESIDENTIAL APPLICATION WITH MUNICIPAL DEVELOPER

: b PrOJected geotherma] . Gallons of oil "~ Kilowatt hours of
U Year ' energy on hne (BTUs) - -~ replaced electricity replaced
1980 0 -0- e P | P
1981 -0 . - -0- - B . -0-
1982 -0~ -0- - o -0-
1983 - 6.18 x 1010 - 447,826 1.8 x 107
1984 - . 6.25 x 1010 452,899 1.8 x°107
w195 ° 6.33 x 1010 458,696 1.9 x 107
1986 . 6.40 x 10]0 463,768 1.9 x 107
1987 - . 6.48 x 1010 469,565 1.9 x 107
1988 . . 6.56 x 1010 475,362 ~ 1.9 x 107
1989 . . - . 6.63 x 1010 480,435 1.9 x 107
1990 - 6,71 x 1010 476,232 2.0 x 107
¥ 1991 ' 6.79 x 1010 492,029 - 2.0 x 107
1992 " 6.88 x 1010 498,551 2.0 x 107
1993 6.96 x 1010 504,348 2.0 x 107
-_1994 . 7,04 x 1010 510,145 2.1 .x 107
1995 - . 7.13 x 1010 516,667 2.1 x 107
J1996 . 7.21 x 1010 522,464 ! 2.1 x 107
%1997 - - 7.30 x 1010 528,986 2.1 x 107
1998 ~7.39 x 1010 535,507 2.2 x 107
1999 "~ 7.48 x 1010 542,029 2.2 x 107
2000 7.56 x 1010 ‘547,826 2.2 x 107
2001 7.66 x 1010 555,072 - 2.2 x 107
ezooz,r 7.75 x 1010 561,594 2.3 x 107
2003 7.84 x 1010 568,116 2.3 x 107
2004 7.93 x 1010 574,638 2.3 x 107
2005 8,03 x 1010 581,884 2.4 x 107
2006 8.13 x 1010 589,130 2.4 x 107
2007, 8.22 x 1010 595,632 2.4 x 107
U2008 ‘ 8.32 x 1010 602,899 2.4 x 107
2009 - 8.42 x 1010 © 610,145 2.5 x 107
2010 8.52 x 1010 617,391 2.5 x 107
2011 8.63 x 1010 625,362 2.5 x 107
2012 8.73 x 1010 632,609 2.6-x 107
2013 8.83 x 1010 639,855 2.6 x 107
92014 8,94 x 1010 647,826 ‘2.6 x 107
2015 9.05 x 1010 655,797 2,7 x 107
2016 9,16 x 1010 663,768 2.7 x 107
2017 9,27 x 1010 - 671,739 2.7 x 107
2018 9,38 x 1010 = - " 679,710 2.7 x 107
2019 . - 9.49.x 1010 - 687,981 2.8 x 107
v o . , ,
~
v
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Table 9

‘N oo , “ ~ - :
w NEW MEXICO ENERGY INSTITUTE--GEOTHERMAL DIRECT USE ENERGY PROJECTIONS=--
COMBINED INDUSTRIAL AND RESIDENTIAL APPLICATION WITH PRIVATE DEVELOPER

L ~'Projected geothermal Gallons of oil Kilowatt hours of
w Year . ‘energy on line (BTUs) .- replaced electricity replaced
1980 - -0- o -0- | . -0-
1981 : -0- D . .0
71982 . S -0- e -0- | C-0-
1983 . " 6.18 x 1010 447,826 1.8 x 107
w1984 - - 6,25 x 1010 o 452,899 1.8 x 107
1985 - 6.33 x 1010 | .~ 458,696 1.9 x 107
1986 . 6.40 x 1010 - . 463,768 -~ 1.9:x 107
1987 . 6.48 x 1010 - - .. 469,565 1.9 x 107
1988  ° .. 6.56 x 1010 . 475,362 1.9 x 107
1989 - . .6.63 x 1010 480,435 1.9 x 107 .
© 1990 L. 6.71 x 1000 476,232 . 2.0 x 107
1991 . 6.79x 1010 . 492,029 2.0 x 107
21992 . 6.88 x 1010 498,551 2.0 x 107
1993 7 6.96 x 1010 504,348 2.0 x 107
1994 ‘. 7.04 x 1010 - . 510,145 2.1 x 107
1995 7.13 x 1010 516,667 2.1 x 107
v 1996 7.21-x 1010 522,464 2.1 x 107
1997 7.30 x 1010 o 528,986 2.1 x 107
1998 7.39 x 1010 . - 535,507 2.2 x 107
1999 . 7.48 x 1010 - . 542,029 2.2 x 107
2000 7.56-x 1010 547,826 2.2 x 107
2001 . 7.66 x 1010 "~ . 555,072 2.2 x 107
© 2002 - - 7.75 x 1010 . . 561,594 2.3 x 107
2003 .7.84 x 1010 -~ 568,116 2.3 x 107
2004 ©7.93 x 1010 -~ 574,638, 2.3 x 107
2005 ~8.03 x 1010 . 581,884 2.4 x 107
.. 2006 . -~ .8,13 x 1010 589,130 2.4 x 107
2007 - ~ 8.22 x 1010 . 595,632 2.4 x 107
© 2008 ~8.32.x 1010~ 602,899 2.4 x 107
2009 - 8.42 x 1010 - 610,145 ‘2.5 x 107
2010 8.52 x 1010 " 617,391 2.5 x 107"
2011 . . 8.63 x 1010 625,362 2.5 x 107
2012 - .8.73 x 1010 . 632,609 2.6 x 107
2013 ©.8.83 x:1010- - . . 639,855 2.6 x 107
© 2014 8,94 x 1010~ . 647,826 2.6 x 107
2015 9.05-x 1010 - - - 655,797 2.7 x 107
2016 - 9.16 x 1010 | 663,768 2.7 x 107
- 2017 19,27 x 1010 " 671,739 2.7 x 107
:2018 9.38 x 1010 679,710 2.7 x 107
o201 9,49 x 1010 - . 687,981 2.8 x 107
|
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1I1. THE RESOURCE - -
"A;QQfGeneral Intormotfon__

There are severa] geotherma] areas - in Llncoln County w1th the
jpotent1a1 for commerc1al deve]opment ~ The pr1mary ones are in the
~Caliente area and Ash Spr1ngs. . In add1tion to these, there are
: several = other 51tes where thermal water has been. encountered

_v‘(Figure 6). The follow1ng portion of this report includes a d1s-‘
'cussion of the known geothermal areas in Lincoln County with a:
br1ef descript1on of the known character1st1cs of the resources.

“_ Evaluat1on of the’ geothermal reservoir assoc1ated with each

'_of these resources is d1ff1cu1t because of the limited 1nformat1on'

, currently ava11ab1e. The size of the reservoirs is taken from the
‘USDOE publicat1on Geotherma1 D1rect Heat Use Market Potent1a1 |
" The . heat energy stored in the reserv01r was determined accord1ng h'_
to methodology presented in U.S.6.S. Circular 790. 7'USingtthis
methodo]ogy, ‘the potent1a1 heat“energy found in‘ya geotherma]
reservoir is ca]culated "using such known factors as the surface

| 'area of the reservoir, the depth of the reservo1r, the temperaturev_

- of the reservo1r, and the specific heat of rock. The formula usedd
for this calculation isy (27) e

o qr. 'pc'x;a x4df(tf?'tref)"

Where: . .
. gr = reservoir therma] energy in BTU's o _
ﬁ’»pc‘=evolumetr1c spec1f1c heat of rock plus water 40 284 BTU/ft3/ F

av=:reserv01r area
reservo1r th1ckness

d =
.t = reservoir temperature o
"‘tfef:=,reference temperature (59° F.)

Ex1st1ng techno]ogy 1s not capab]e of extractlng a]l of the
energy from the geotherma] reservo1r. To give a more reallst1c
value to the energy obta1nab1e, an. assumptlon of 25 percent of to-"
tal reservo1r capac1ty is used., This value should be cons1dered
fan estimate and may or may not. be representatlve of the actual
: reservoxr condltlons..
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» It should be emphas1zed that the 1nformat1on presented about
'peach geotherma] reservoir ' is based on . the best 1nformatlon cur-
;H_rentTy available. The cond1tions in the reservoir may be consid-
- -erably d1fferent from those indicated. Any party invest1gat1ng
fthe development of any of these resources is urged to contact the
"Nevada Bureau of Mvnes and Geology or the Earth Science Laboratory
of. the University of- Nevada, Las Vegas for addltlonal resource
'lnformation and to engage the services of a reputable consultlng
firm in assess1ng geothermal reservoirs and plann1ng for their

| ;adevelopment.
ﬁ‘i b.* ,Caliente Area’
Trﬂtjj. ‘oDeschption‘(j?af21)‘
‘ "The commun1ty of CalienteATies 1n.an area of known geothermal
:resources.v Hlstor1ca11y, there have been flowing hot Sprlngs with

_-recorded temperatures ranging from 100° F. to 118° F. Because of
.the current water demand in the area: these springs are not flow1ng

5todayr There is,. however, some 1ndicat1on that therevjs under- -

ground flow -into Callente Creek. .
Hot water has been found in. many we]ls around Caltente. -The
»warmest temperatures recorded in the area was from the Aqua Call-,

o ente Trailer Park wel].; The 160° F. water from this weTT is cur-

_Jrently be1ng used to heat about 20 mobile homes, a laundry facil-
: 'ity, and ‘a bath house. As the geothermal fluids mix w1th ‘the N
g_groundwater they apparent]y become cooTer and m1grate southwardg‘

,ijoTTow1ng the direction of the groundwater flow in Meadow Valley
T;Nash._ ‘At the L1ncoln County med1cal facrlrty, the max1mum recor-

;L;:Hed temperature 1s 120' F. "As the geothermal fluids move south
-,_temperatures of only 43 F. are recorded in shalTow weTTs (Flgure.‘

'j:fgffﬁ) '7[:i‘VV'

2. TheReservoir

S

Dur1ng the summer of 1979, the Nevada Bureau of M1nes and'
:,Geology conducted an assessment of the geothermal reservo1r in the

, ”4{Ca1iente area. The follow1ng 1nformat1on is based on. that assess-’

'ffvment (21)
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-

»Temperoture(zl)

}Map

, e S _ _ s ' Locat1on
‘ Meesured'wells’h.ﬁhgw_hv._' | - | Number
?i'i~f _“_Cane Spr1ng-;;;;-----;QL----q?-------554°'E., 1
‘ "’JAqua Callente Traller Park----Q-—---e1535,F.“ -2
"'Lincoln County Med1ca1 Fac1l1ty e | o
| ReinaectIon wellececemeaaaa sf-f4-84° F. L'3 ‘
- ' Abandoned Wellamelceoocacaaaaac118° Fo o . 3
" Hot Spring Motel Well---=-e--eesoeeoal13° Fo 0 4
‘L. Van Kirk Welleeeeeecceemaceceaaaaa109® Fo 67
L. Van Kirk Well-steeicoloamoaoaaoous 109° F. - 6.
R.S. Van Kirk Welle--eeo-- e —eoae 109° F. 7
Ko Phillips Wello-ecoce--- seeeseceeee-107° F. 8
- Church of the Latter Day Saints Well-<75° F.. - 9
3M1ller Well---f-é----f--f--f --------- 104° F, 10
City Well at parkes-=-=cecoccacoaooann 59° F.. 1"

F1gure 6 shows the locat1on of the wells l1sted above._ g

Volume

The llmlts to the Calwente geothermal reserv01r are very dif-

if1CU]t to def1ne. "The highest temperatures in the reservoir: ap-

fpear to be. near -the northern part of the commun1ty with a gradual

,  decrease towards the south as the geothermal f1u1ds are m1xed with

o f1ocal groundwater._, Because of thlS gradual trans1tlon betweeh g
'”j‘geothermal water and’ groUndwater, exact 11m1ts on the s1ze ‘of the
»reservoir cannot be spec1f1ca11y defined. - However, the area in

' wh1ch thermal water has been found covers an area of somewhat less
_lthan one square m11e. Depth of the reservo1r is unknown, but the -

"hlghest water temperatures recorded were from a well only 88 feet

: -deep.s For ca]culat1on purposes the volume of the Caliente geo-

":thermal reservoir has been determined to be 0.35 cubic mile. (25)
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Water»chenistry

“Tab1e 8 ‘shows the water chemlstry analyses for 12 wells in

o the study area.. These analyses indicate that the water meets a1]'
"vstandards for safe dr1nk1ng water although a few samp]es v1o1ate

the 1ron standard.

Ene;gy Content(27) \ o o
Potential heat energy found in ‘the reservo1r--5----2;1 x_]O]4
Heat energy extractable with ex1st1ng technology---5.2 «x 1013

B. - Other GeothermaI Resources . in LincolnACounty

1. PanacaVWarm Springs(TZ)

Panaca Warm Sprlngs are located 1mmed1ate1y north of the town

of Panaca. The springs range in temperature from 85° to 88° F.
The flow ranges between 1,800 and 6,277 gallons per minute. Cur-
-'rently, water from this area is Being ‘used for Panaca'S'municipal
- water supply. Nearby wells have water ranging 1n temperatures 70°

BTUs
BTUs

to 78° F, Typical water chem1stry analy&es are 1lsted in Append1xv'

1. These analyses 1nd1cate that water from Panaca Warm Spr1ngs

meets all standards for safe‘drinkwng water. The_vo1umevof,the

~ Panaca Warm sp‘rings geothermal reservoir is estimated at 0.24
| lcubicvmiler(24) ' | o

“Energy Content(27) )
- Potential heat energy found in the reservoir------< 4.1 X 1013

Heat energy extractable with ex1st1ng technology---1 0 x 1013

"Special Note . .
Panaca Warm Spr1ngs are 1ocated in. a designated ground water

'dba31n and are subJect to spec1a1 regulation by the State Water En-

: ;gineer s Office.
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"FZQY,_Delmuefs Springs(lz).

) The two Delmue s Spr1ngs are located about six miles north-
v'east of Panaca Warm Springs. The temperature of the - spr1ngs are
~70° F. with a 200- gal]on per minute flow rate. The water is used
_for,irr1gation. No water chem1stry 1nformat10n'is available. The
_yelume‘bf,thisﬁreservoirvis estimated at 0.24 cubic mile.(25)

VQEnergy Content(27)

Potentlal heat energy found in the reservoir------- 1.6 x- 1013 BTUS
Heat energy extractab]e with ex1st1ng techno]ogy---3 9 x 1012 BTUs'
3. F]atnpse Raneh Springs(12)
S The Flatnose Ranch Sprlngs are about 12 m11es northeast of
' Panaca Warm Spr1ngs.' Temperatures up to 77° have been record-
ed. Flow rates are up to 400 ga]lons per minute. The ‘water is
used for 1rr19at1on. _One typ1ca1 water chem1stry analysis for the
Flatnose Ranch Spr1ngs is given in Appendix 1. Water from this
‘ geothermal reservo1r meets all standards for safe dr1nking water.
‘?The' volume of th1s 'reserv01r,»is estimated ga . 0.24 cubic
mile.(?4)’,‘ | | | *
aEnergy Content(26) , S o
. Potential heat energy found in the reserVO1r---4a;-2 6 X 10‘3 BTUs

a” Heat energy extractable w1th ex1st1ng technology---ﬁ 4 X 10]2 BTUs

"45 Hiko Springs(]?)

Hiko Springs, are located in the northeastern‘ pprtion of

‘"_Pahranagat Va]]ey. Temperatures range between 80° and 90° F. and

 flow rates between 538 and 2, 499 gallons per minute. The water' is
"Currently used for_1rr1gat1on and for domestic purposes; 'Typital
‘water chem1stry ana]yses are listed~in,Appendix 1. uWater from
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e H1ko Spr1ngs meets all standards for safe dr1nk1ng water. The vol;

_.“ume of this geothermal reservo1r is estlmated to be 0 24 cub1c
“‘m1]e (25) o ’ . |

| “Energy Content(27) | DR
Potent1al heat energy. found in ‘the reservowr-----e-4 1 X 1013
Heat energy extractab]e with existlng techno]ogy---l 1 x 10]3

| 5} Crysta] Spr1ngs(]2)

: CryStaT Springs is'located about ‘five miles south of Hiko
:gifSpr1ngs.- Temperatures range from 81° to 90° F. and .flow rates -
- from 2,680 to 9, 000 ° gallons per m1nute."There”are at least: two.

BTUs

BTus

springs. The water has been used for 1rr1gatlon and for domestic'/

"purposes.. Three typ1ca1 water chemlstry analyses are given in Ap-
v :pend1x T.o Water from Crystal Sprlngs meets all standards for safej
‘,gdr1nk1ng water. The voTume of th1s reservo1r is estlmated to be -

ZLO 24 cub1c m11e (24)

q'tﬂEnergy Content(27) , N , ,
- . Potential heat ‘energy found in ‘the. reservo1r-4444#?4;4-x 1013
', Heat energy extractab]e w1th existlng technology---l T x 1013

6. Ash_ -Springs(lz')ﬁ-

BTUs
BTUS

Ash Spr1ngs are Tocated about seven mlles south of Crystalxr S
-;Spr1ngs,J There are s1x ‘main spr1ngs rang1ng in temperature be-;'
'tween 88 .and 97 F. F]ow rates range between 7, 630 and’ 10, 300f'

ﬂﬂ:gaTTOns per mwnute. The water 15 used for 1rr1gat1on, recreat1on

and” domest1c purposes.f Typ1ca1 water chem1stry ana]yses are re-

"iproduced in Appendix 1. Water from Ash Springs meets all stand-h
ards for safe dr1nk1ng water.; The ‘Ash Spr1ngs geotherma] reser-f

'vvo1r is est1mated to have a volume of 0 24 cublc mile. (25)

35




vEnergy Content(27) SRR : .
o Potent1a1 heat energy found 1n the reservoir--l----s 4 x 1013 BTUS
'_ Heat energy extractable with ex1st1ng techno]ogy---l 4 X 1013 BTUs

7. Geyser‘Ranch Springs(lz)

_ 5A'ser1es of warm springs'arellocated-in the Geyser Ranth}at

" the north end‘Of Lake Valley. Reported. temperatures range between
65° and 75° F. and flow between 50 and 1,400 gallons per minute.
The water is used for 1rrlgation purposes.' A typ1ca1 ‘water chem-
lstry ana]ysis is given in Append1x l - Water from Geyser Ranch

‘ Spr1ngs meets all standards for safe drink1ng water. This : reser-
'voir is estimated to have a size of at 0.24 cublc mile. (25)

,'Energy Content(25) : ‘ |
o Potent1al heat energy found in the reservo1r------42.3 x 1013 BTUs
Heat energy extractable with existing technology---5.7 x‘10]2 BTUs

~Special Note
_' - Geyser Ranch spr1ngs is 1ocated in a de51gnated groundwater.
bas1n and is subJect to spec1al regu]at1on by the State Water En-

gineer s Office.

8. .'HammondeRanch(]z)»’

| A 1arge warm spring is - located at the head of Camp Val]ey on
ﬁ‘the Hammond Ranch. The ‘water has a temperature of 84° F. and is
‘used for 1rr1gat1on.. No water . chem1stry information or flow rate
is currently avallable on this warm spring. The yolume is estr?

'ufrmated to be 0 24 cubic- m11e (25)

i

N Energy Content(27) | - o o . , o
. .Potential ‘heat energy found in the reservoir------- 3.6 x 1013 BTUs
Heat energy extractable w1th ex1st1ng technology---8 9 x 1012 BTUs
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9, Sandeprings(1?)l

Sand Sprlngs is the only reported thermal ~area ‘in” north-
_western L1ncoln County. It has a temperature of 96° F;vand'a'floww
rate of 0,2 gallons per m1nute, Several wells in the vicinity

' have temperatures rang1ng from "just warm" up to 83° F. One typ1-"
~cal water chemistry analys1s 1s given in. Appendlx 1. Thls analy--
~'sis indicates that water from the Sand Spr1ngs area meet_ all
.'standards for safe drlnkwng water, - The Sand Springs area‘geother-
.mal_reservo1r is estimated to be 0.24 cubic mile in'size;(25)

‘nEnergy Content(27) e g . R | I
Potential heat energy found in the reservoir—-;f---B 4 10]3 BTUs
Heat energy extractable thh ex1st1ng technology--~8 5 x10]2 BTUs

_'Spec1a1 Note _ S , o
f< ~ Sand Sprlngs is located in a designated groundwater basin and
is subject to spec1a1 regulatIOn by the State Water EngIneer 3

_’Office.,“
:f10.f-Bennett}s‘Springsﬁ

Bennett's Springs are 1ocated about 12 m1les west of - Panaca
fwarm Springs.. They have a temperature of 70° F., aaf10w of 10
. gallons per minute, and are used to water catt]e.v No water‘chem- :
'1stry ana1yses are avai1ab1e.y The vo]ume of this geothermal ‘re-
'servo1r is estlmated to be 0.24 cub1c mile, (25) o ﬂ

‘ 'Energy Content(27) B . |
o Potent1a1 ‘heat energy found 1n the reservo1r----a--1 6 x 1013 BTUs
‘Heat energy extractab]e w1th ex1st1ng technology---3 9 x 1012 BTUs
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IV, THE USES
A.  General Information

d‘Uses'for geothermal energy fall into two broad categor1es,

'e]ectrlcal generatlon and direct use of the hot water.‘ Electrical

" generation on a practial commercial scale requires both a high

o temperature resource and a large geotherma] reservoir. It appears‘

that none of the geothermal areas in L1nco]n County ‘meet these"
V‘criteria.,fﬂ ' ' " S

Direct uses of geothermal energy  are more varied and can

~economically use both 1ower temperature and less exten51ve re-
_'tsources. Figure 7 Illustrates the various types of uses for geo-
-‘lthermal energy and the temperature requ1rements for each use.
’ Several of these uses may be developed 1n L1nc01n County

B, CalientefArea R

- The geothermal resource found in the Caliente area has been

'put to use to the advantage of several of the citizens of the com-.

munity., In 1978 the United States Department of Energy -awarded a
~-$30,000 Appropriate Technology Grant to- the Aqua Tra11er Park to
71nsta1] the. necessary fac1]it1es to- supp]y the heatlng demands  of . -~
“about 50 trafler sites, a laundry bu11d1ng, and a_bath and shower

In 1979, another Appropriate Technology Grant was 1ssUed'to>

the. William C. Dils Medical Center in Caliente for the purpose. of -

' drilling two wells and retrofitting the hospital's. heating system'

;to use geotherma] heat. ~Two wells have been drilled. The warmest :

s 100° F. at 80 feet It is estimated that - geothermal energy is
“=isupp1y1ng about 75 percent of the heatlng needs at the hosp1ta1
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Continued interest by the people of Caliente prompted thef,f

_jiNevada Department of Energy (NDOE), the Nevada Bureau of Mines and
, lfGeology (NBMG), and’ the Oregon Institute of Technology (OIT) to doaf"
'“-’a geologic study of the geothermal system and an engineering and ,
‘economic feasibility study of installing a district heating system N

for the community.,,

_ The geological study by the NBMG(27) included such taskSg;wf'
'“fas" collection of- existing geologic and’ hydrologic data,.aerial-;;

.mphoto interpretation to define structural controls, reconnaissance“'

{rffngeologic investigations, temperature measurements of eXisting,c
,gf5water wells, collection and analyses of water samples from exist-
'aing wells, ~surface waters, and springs, a two meter temperature'

probe survey, and collection of SOil samples for mercury analySis.'

{Follow1ng the execution of all of these tasks and the receipt of

“Vall laboratory results, geologists from the NBMG made the Siting |

’”frecommendation for two production wells.

Concurrently with the geological study, the NDOE and. OIT con-'-f
Vducted a jOint engineering and economic . feaSibliity study for the

;";district space ‘heating. system.(17) ' The results of this ‘study | |
"findicated that such ‘a geothermal heating system lS economically"

,,‘feasible assuming ‘that a 160° F.‘source capable of delivering ‘a
; ;peak Tload of /850 gallons per minute from a relatively shallow_ '
.:depth can’ be located within or near. the c1ty boundaries.5 The com-
°5munity, Wlth the . aSSistance of the NDOE is currently exploring

v"':imethods‘of finanCing such a development.

There are several ‘other types of applications that could makea

' :}fuse of ‘'water in the temperature range’ found in Caliente.j Thesef

5include the aquacultural raiSing of fish and prawns, greenhouSing,

"‘Jvarious animal husbandary practices, recreation, and - Tow tempera-
;,ture industrial proceSSing. Several of these activities’ could be ..

;*combined in a cascading sequence where the water is passed from_v

7‘Qi]one user to another as the temperature decreases.
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e'B.“\cher Geothermal Resources in Lincoln County

: The potential uses for the other ten geothermal resources in
Lincoln County somewhat are limited by both their low temperaturesk
and remote locations.‘ A1l of the remaining thermal springs in
.Lincoln County have temperatures of less than 100° F. 'swith the
'*exception of Ash Springs, all are some distance from any:nearby
vpopulation centers.r e A R
: Typical uses for geothermal water with temperatures charac-
Ateristlc of these springs include recreational developments, fish
gfarming,”prawn farming and heating, or cooling using heat pumps.
¢Ash Springs, near theismall community of Alamo, has .already under-

'._gone development into a recreational facility for local residents

- and an occasional’ tourist. The other springs are too close to Ash
sSpring, or too far from any population base for 51gn1f1cant recre-

ational development. _
The staff of. the Univer51ty of Nevada, Reno 1is 1nvestigating

"-':pthe development potential of various springs 1n Lincoln County for

"the prawnfarming 1ndustry. The results of this lnvestigation sug-
gests that the only spring with the temperature and flow suffic-
&;1ent for. economically feasible development is Ash Springs._ It is
'.conceptually p0551ble to divert water from the channel leav1ng the
.recreational development 1nto large prawn ponds. This water could
" then be" disposed of by diverting it into. the existing drainage
jchannels.a The water . leaving the prawn ponds would have picked up
‘nutrients from the ponds making it advantageous for ranchers to
"‘use ‘for irrigation.g There are two potential problems Wlth this‘
f;type of development°‘ ‘obtaining the necessary land on which to
'-'build ‘the - prawn ponds,‘ and obtaining rights to use the water.
,Even though most of .the- ‘water will be only: temporarily diverted |
_‘some" will evaporate.j If water is in extreme ‘demand in ‘the area,
"“such a loss in the diver51on may adversely affect end users.'Thed
fNevada State Water Engineer s Office is being’ contacted by Unlver-
';Sity staff to evaluate the existing water rights and - the potential

,Q:of such a problem..
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Ranch1ng 1s an 1mportant factor to the economy of the area.

W E.The use of several warm spr1ngs for var1ous types of animal hus--,

v bandary act1v1t1es “could only 1mprove the economic situation of
~ the agr1cu]tura1 commun1ty. ' |
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V.-.)CONCLUSIONf

The potent1a] for geotherma] deve]opment in Llnco]n County is
o somewhat limited. In spite of this, there has already been sub-""
stantial development in the‘Caliente area. A trailer park sev-
~eral pr1vate residents, and a hospital are using geothermal energy‘
to meet some of their space heat1ng and hot water needs. ,
| Recent studies completed by NBMG, NDOE, and OIT indicate that
it 1s technlcally and. econom1cally feasible to develop a geother-
‘ ma] d1strict space heat1ng system 1n,Ca11ente, In this study,
NBMG located two potential well Tlocations.(21)  0IT's study
indicated that, based on an eight oercent bond financing of a'cap-
ital investment for equipment of $2,500,000, a present worth of
: about $5,400,000 would be generated over the project 'life (17)
thus making it econom1cally feasible to develop a d1str1ct heatlng;
system in the community.(17) :
The total energy saved by the insta]lat1on of such a d1str1ct'
',heatlng system would be 63 million KWH of electr1c1ty and 7.5 mil-
lion therms of fossil fuel over the life of the system. '
“Such a saving in electr1ca1 energy could reduce the 1mpact of
' the growth of the county on future electrical energy demands., By
4reduc1ng,thls demand,’the,need to 1mport expensive electrical en-
ergy from new suppliers would be diminished. v
Ash Springs, near the commun1ty of Alamo, also'hasvsome'po-
tent1a1 for the development of - an aquacultural industry in4addi-

.tlon to the current use of the s1te as a recreational area. If’

 such a deve]opment d1d indeed occur, - the benefits derived from
“‘hav1ng a new 1ndustry 1n the area to broaden the econom1c base of
“the communlty would be noticeable. :
‘ “The other warm sprlngs in L1nco1n County appear “at thls time
,to have somewhat restr1cted development potential, The temperat-
‘ures in these spr1ngs, their distance from . any populat1on base,
"and flow. rate characteristics would make the development of these
‘resources somewhat less than opt1ma1 However, if ex1st1ng con-
‘ditions changed and became conducive to the development of these
resources, that development could add much to the economic base of

the county.
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, “-Summérﬁzing;vthefefare'many different types of benefits to be:
derived' from: the deveiopment> of the gebthermal resources‘ in
'Lincoln Cbunty. These 1nclude, but are not 11m1ted to: |
' 1;_'-Creating new 1ndustry.v ‘

2. Expanding existing industry.

3. Creating new jobs. ’ ,
4, Creatlng add1tiona] spendab]e income in the reg1on.

‘5.3 ‘Broadening - both the econom1c and tax base of . both the.
| county and the state, o .

“6.»:,Dlsp1ac1ng the use of expen51ve, d1m1n1sh1ng foss1l fue]
t for either direct use of for electrical generation.

E ‘The development ef the geotherma1 resources located in
Lincoln county is thus]y cons1dered to be benef1c1a1 ‘to the coun- -
’ty, the state, and to the nation. For these reasons, such deve]-:

’t0pment should be encouraged wherever poss1b1e. .
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VI. ADDITIONAL INFORMATION

- Additional iﬁfbrhation on fhe occurrence, character, or de-
~velopment of Nevada' s geothermal resources may be obta1ned by
.»writlng, calling, or vwsvtlng any of the fo]lowing '

Nevada Department of Energy
400 West King, Suite 106
“Carson City, Nevada 89710

: . (702) 885 5157

: Nevada Department of Conservat1on
' " and Natural Resources . ‘
- 201 South Fall Street
~Carson City, Nevada 89710
- (702) 885- 4380

Nevada Bureau of Mines and Geology
University of Nevada-Reno
-~ Reno, Nevada 89557
: (702)'784-669]

u. S Bureau of Land Management
Room 3008, Federal Building =
- 300 Booth Street

."Reno, Nevada 89509
~(702) 784-5748

. U.S. Geological Survey
District Geothermal Office
- 4600 Kietzke Lane :
Reno, Nevada 89502
(702) 784-5676

University of Nevada, Las Vegas
.Environmental Research Center
Division of Earth Sc1ence

255 Bell :
Reno, Nevada 89503
- (702) 784-6151
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_ } E \ e , ._ .. Water Chem1stry Analyses ;
Identification  pH Si0p Fe Ca Mg  Na K HCO3 S04 ¢1  F N0, B TDS
Panaca Warm Springs ' o N o S
spring 8.1 .46 0.3 40° 23 _2;11 178 27 18 - 0 - .283

C. Kenneth Lee .h‘ : o v . v, ~ » - -

South Well 51 0 31 9.8 38 6.8 189 29 15 1.6 2.6 0.1 271
Flatnose Ranch Sprlngs S | , , _ — -

Spring - 20 - 30 10 42 162 44 20 0 - - 247
Hiko Springs . T . ' -

Spring 8.0 33 - 44 23 29 7.2 260 3 N .05 .05 12 494
- spring - - - -85 27 17 - 268 24 8.9 - - - -
 Spring o - - - 48  23.2 29.9 - 28] 35.5  10.5 - - - -
Crystal Springs o I ;

- spring 7.2 31 - 46.2 22.2 23.9 5.5 242 47 9.9 2.9 0.6 0.4 -
Spring - 55 23 37 - 264 13 7.0 - - - -
Spring. 8.428 0 45 23 23 5.2 272 27 8.0 0.5 1.1 0.2 295

Ash Springs :

Little Ash ‘

Spring 7.6.29 .0156 14 31 5.6 266 34.1 21 - 0.7 - 332
- Spring -.- 4 18.1 20.9 - 256 '43.8  10.5 - - .37 -

Spring 6.4 53.6-10.0 47.2 - - 264 140.7 13.6 - - - -
‘Geyser. Ranch Spr1ngs o - ‘ RN o
: Geyser Springs ’ 8.0 13 -  30 . 3.4 3.0 1.0 103 5.0 3.0 0 0.6 115 181
Sand Springs N : | R - ‘

Spring 8.0 - - 36 22 - 67_ 357 25 5 - - - -
Nevada Saaet- 500
Drinking Water - ‘

Standards .03 125 A 250
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