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INTRODUCTIDN .
Jomass-based ethangl fuel production

converts 2 low-grade energy form such as surplus
and waste farmm products inte  a  valuable,
transportable liguid fuet. The ethanol generating
process 1s eReErgy 1ntenaive. requiring
temperatures in excess of 100°C {212°F), The
substitution of low-cost hydrothermal geothermal
energy for more expensive conventional fuels s
one way of vreducing the energy costs  of
bigmass-based ethanol production.

The suitability of a geothermal resource as
the heat spurce for an ethanol facility depends
upon  the resource characteristics ([temperature,
flow and exploration status}), availability of a
local source of biomass feedstock, existence of a
lacal market for the ethanol and by-products, and
the dinstitutional Jogistics  associated with
development of a given site. This paper suggests
some geosthermal systems with FESOUrCE
characteristics potentially suitable for an
ethanol  generating facility. In addition, &
consideration  of  biomass availability and
institutfonal parameters at selected geothermal
rasopree sites is included.

ETHANOL PRODUCTIDN

The Diomass-based ethanol generating process
tonverts the sugar present ip the feedstock into
aleohel through fermentation. Depending upon the
type of feedstock utflized, certain chemical and
mechanical steps are  necessary prior  to
fermentation. There are three common types of
feedstocks: sugar crops, starch crops, and
VignocelTulosic residues.

Ethanol production from starch crops such as
corn, sorghum, wheat, barley, potatoes, and sweet
potataoes reguires the breakdown of carbohydrate
molecules to 2 simple sugar hefare fermentation
Can  ooour. Starch crop feedstocks wmust first
undergo  mechanical milling or grinding which
breaks the walls of the starch molecules, The
next step s the liguifaction process which
introduces water into the starch molecwles through
an hydrolysis reaction. Following the
Yiquifaction process dis the saccharification
process during which the starches in the feedstock
are converted intp simple sugars  {dominantly
glucose) by the addition of enzymes and heat.
once the starch in the feedstock has been reduced

to a sugar, yeast 1s added and the fermentation
procedure  begins. In  the final step,
distillation, water and ethanol are separated from
gach opther, The treatment of 1ignocellulosie
feedstocks such as ¢rop residues and forage crops
ts stmilar to that for starch crop feedstocks, and
frvolves the breakdown of starch molecules into
sugar prior to fermentation. Ethanol production
from sugar crops such as sugarcane, sugar beets,
sweet sorghem  and Jerusalem artichokes 15 much
simpler. The Tliguifaction and saccharification
processes are UnnecesSary since the carbohydrate
1n swgar craps altready exists as & sugar (SERT,
1980).

Temperature Requirements.
biomass-based ethamoT  production  reguire  a
relatively high-temperature heat source, Duré’ng
Tiquifaction, a temperature of about %93°C (2007F)
must be maintained for 2-1/2 hours (SERI, 1980},
Shorter liquifactien process times can be achieved
at higher temperatures (K. W. Jones, written
comunication). The distillatioen progess requires
temperatures fn excess of 100°C (212°F) to allow
distillative separation of the ethanol and water.
The temperature requirements for the different
ethano] production phases are summarized in Table
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vith these temperature requirements ¢n mind,
it §s obyvjous that a falrly high-temperature
geothermal resocurce 1S necessary to serve as the
sole heat source for an  ethanpl  production
facitity. A geothegna] resgurce with a well-head
temperature of 110°C {230°F) has the minfmum
thermal eonergy nocessary to satisfy the complete
needs of the ethanol production process (R. J.
Schultz, verbal commenication). The intreduction
of a heat pump or other amplificatien scheme may
allow utilization of lower temperature geothermal
resources, However, the use of a hybrid system

introduces an additional weasure of economic
uncertainty into the process {R. 4. Schultz,
verbal conmuntcation), Lower  temperature

geothermal fluids can alsp be used as the heat
source for the lower temperature processes such as
saccharification, fermentation, and drying of
by-products.  An additional energy source would,
in this case, be necessary to meet the higher
temperature demands of the Tligquifactfon and
distitlation phases.

The geothermal resource sites selected in
this paper as potentially attractive for ethanol

generating facilities include those geothermal
systems with known or estimated = temperatures
greater than or near 110°C  {230°7). Knawn

temperatiures are based wupon drill-hole data;
estimated temperatures areg obtatined from
geathermometry.  The use of very high-temperature
systems for ethanol production may be attractive
where the high-temperature geothermal fluids are
used in a serfes of cascaded appliications from
high temperature to lower temperatures.

Flow Reguirements. The amount of gesthermal
fluid required an ethang} prodection facility
depends upon the geothermal resovurce temperature,
the volume of ethanol produced, and the energy
required to convert the feedstock into ethanol.
This conversion energy generally ranges from

40,000 to 70,000 BTY per gallon of ethanol and.

depends upon the efficiency of the pltant desiagn
(Lund, 3979). Table 2 lists the geothermal fluid
flow reguirements of various sizes of ethano!
facilities wsing a range of resource temperatures
and assuming a conversion factor of 50,000
BTt /gation of ethanol. In a simitar fashion,
Table 3 tobulates the geothermal fluid flow
requirements assvming an energy use of 40,000
27U/gallen.  The temperatures listed in Tables 2
and 3 are those temperatures available to the
plant, anrd not  necessarily the  well-head
temperature. Caleulation  of  these  flow
requiregments also assumes that the heat capacity
of the geothermal fluid 3s the same as that of
water, and that the gegthermal fluid Jeaves tge
p?ans at temperatures less than or equal to 43°C
{1107F). 0Only the process heat reguirements have
been considered; plant utilities are not included
(W, . Domenice, written communication).

Predicting the flow rate from a geothermal
well is difficult since permeability angd reservoir
production characteristics are poorly understood
for maost gecthermal systems, Fluid production
rates depend upon the careful selection of a

successful drill site, and can be influenced by —

wed) dril1ing 2nd completton techniques. Thus for
many systems, particolarly those for which there
ds ¥ttle or no drilt-hole data, geothermal flutd
flow estimates represent the targest unknown and
risk-laden facter, Also, the relatively large
flow rates vrequired by large-scale ethanol
facilities way necessitate drilling several
product ion wells.
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Exploration Status. Another fmportant factor
that shouTd be considersd in site selection is the
level of knowledge for a particular gecthermal
system, or the exploration status. There are some
geolhermal systems that haye been the site of
refatively fntensive exploration efforts,
including drilling, Development of these sites
will involve less risk sipce the chances of
drilling & successful well are better than in a
system for which no  drill-hole data exist.
Confirmatian of resource production
characteristics [temperature and flow) should take
Tess time and money at a well-understood system.




AVAILANILITY OF BIOMASS  FLENSTOCK  AND  MARKEY

FOTCHTTAL

n order for alcoho) fuels to make a positive
{mpact upen the natfon's tota) energy hodget, the
consumption of petraleum tn the ethanol generating
process must be kept to 2 minimum, The enerqgy
consumed In transporting the hiomass feedstock to
the ethanol gyenerating faciltty, and the enerpy
used to transpart the ethano] and any by-products
to the market must be included $n the overall
energy budget. To reduce this energy consumption
as much as possible, geothermal ethanol facilities
should be co-located with nearby sources of
hiomass feedstock and with & nearby market for the
ethanal and any by-products. Large-scale ethanol
facilities cannot rely wpon surplus or waste farm
products  whose cost and avaflability may vary,
Crops grown specificaliy as feedstock will be
needed by large operatiens, Supplies of surplus
farm products may be sufficiently relfable for
small-scale operations. This  paper briefly
ctonsiders biomass availability for the geothermal
systems sited. A muech more detajled analysis of
biomass availability and ethancl market potential
must be undertaken prior te selection of a
geothermal resource as a potentially attractive
site for an ethanel generating facility.

INSTITYTIONAL PARAMETERS

Prior to site selection, the institutional
factors associated with the exploration  and
development of @ given site must be carefully
considered, These could include, but are not
restricted to, land ownership, (federal, state or
private), resgurce ownership, enviraenmental
considerations, and permitting. The availability
of water may present a sérfous barrier to
geothermal  ethanol development +n  areas where
water is in short supply. Large-scale ethanol
facilities will need irrigation water for the
feedstock crops in addition to geothermal fluids
and processing water. ]t may be feasible in some
cases to vse the geothermal fluids as ifrrigation
and process water, Thts paper briefly comments
upon possible institutional barriers to
development at those sites for which they have
been tdentified, - A more detailed analysis should
be undertaken pricr to site selection.

POTENTIAL GEOTHERMAL ETHANGL PRODUCTION SITES

The Folfowing Tist of geothermal systems
potentiatty suitable for biomass-based ethanol
production 1s divided into two sections: A
Highest Priority Potenttal Geothermal Ethanol

High Priority Potential Geothermal
Ethancl Sites. The highest priority sites are
those genthermat  systems where the resource
potential has been quantified to some degree by
drilling and other resource evaluation methods.
Development  of these known  resources  shoold
require comparatively T1ittle additional resource
assessment, and could therefore procesd rapidiy.

Sites, and B.

The  high-priority sites include systems with
unquantified resgurce  parameters but, with
excellent potential for sufficient water

temperatures and volume for alcohol praduction.
Development of these lesser known systems will

probably require extensive exploration afferts, - . -
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prior to design and  installation of 2n

atcohel-generating facility,

For each suggested site a brief discussion of
the ¥newn and inferred resource characteristics s
given, The biomass avaflabi¥ity ds hriefly
described for those sttes at which ft has been
fdentified, Finally, potential institutional
impediments to development are briefly discussed,
This 1¥st is pot intended to be {nclusive; there
are undouhtedly other high-priority sites. In
addition, some of the listed sites may not
actualty be feasible due to currently unrecognized
resource deficiencies or development barrfers,
Unless otherwise noted, &11 resource {nformation
is from Muffler (1979).

A.  MIGHESY PRIORITY SITES

The Geysers Area, California

Resolrce Characteristics. The vapor-domi-
nated geothermal system at The Geysers is
currently producing ahogt 660 megawatts of
electricity from 237°C  {A59°F) steam,
Following wse in the electricity generating
process, it may be feasible to utilize the
geothermal  flvids prier to injection in a
cascaded direct uss scheme that could include
alcohel  production. The area around The
Geysers, imcluding the Clear Lake volcanic
field has tremendous geothermal potential and
is currently the site of active exploration.

Biomass Availability. Yarious sources of
hiomass feedstock are probably available from
the fertile Napa and Sonoma Valleys,

Institutional farameters, Ohtaining an
agreement with Pacific Gas and Electric to
use The Geysers geothermal fluids for
direct-use applications may be difficult.
California's strict environmental requlations
may complicate direct use of these flurids.
The road tp The Geysers is long, narrow and
treacherous. A new road or perhaps a rait
system may be required to transport large
gquantities of biomass feedstock and ethanol.
Transportation logistics for the Clear Lake
volcanic field area may be much simpter,

The Imperial Valley, California
Respurce Characteristics. Temperatures in
the ImpegiaI ¥alley geothegmai syatem range
from 160°C {320°F) te 360°C (GHOVF). The
area is a site of intensive geothermal
exploration and reservoir evaluation. Like
The Geysers area, the Imperial ¥alley may be
an attractive site for cascaded direct use
applications of geothermal energy. Using the
Imperial ¥Yaltey geothermat fluids for direct
applications may be difficult since they are
hypersaline brines.

Biomass Availability. The Imperial Valley is
one af the mast important sgricultural areas
in the country. Wheat and sugar beets, both
excelient biomass feadstock sources, are

_ameng the dominant crops produced in the
area. -Co-locatfon of the geothermal resource
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Cove

with abundant agricultural products makes the
tmperial Yalley an f{deal site for alcohol
production, Occidental Petrolemm 1s studying
the feasibility of &n sthanol-generating
facility ¥n the Imperial {Carmen
Smith, 1980),

Valley

Institutional Parameters. Development of
MOE-funded “geothermal  alcohol  facilities
shoutd be relatively easy #t the [ast Hess
DOt test faciiity and at the DOE-SDGAE
Geothermal Lxperimental Loop Facility, Salton
Sea  Geotherma)l Fileld near #iland, The
Imperial ¥alley would be an ekcelleat site
for a DOE geothermal ethanp) demonstration
project. Other  sites  would  involve
negotiations with the variows wusers and
producers 1n the Imperial valley field, The
necessary environmental reviews have been
completed for the Imperial Valley field.

Fort-Sulphurdale, ttah

Resource Characteristfes, The Cove Fort area
has bBeen the site of intensive exploration
for several years, Theomaximurn bottom-hole
temperature is 179°C {3547F) at 2226 m (7304
ft,}, The static water level at Cove Fort
ranges from 366 m (1200 t,} to 477 m {1400
ft.). Pumping regeirements may thus be a
significant consideration in the economics of
cthanol generatien at Cove Fort.

R &OR Ernergies is planning to use 1650
(330°F) geothermal fluids from well 42-7 for
a 12 millen gallon per year ethanol facility
(R, Helber, verbal communication). Formince,
Inc. will be the resource producer, Plant
construction is scheduled to hbegin in June,
1980 {Anderson, 198G).

Hipmass Availability, The proposed feedstock
for The Cove Fort ethang) plant {5 sugar
beets grown 1in nearby Enterprise and St
George, ttah. tLlocally produced potatoes may

also be used (R. Helbar, verbaj
communication},
institutional Parameters. Environmental

study requirements must he satisfied at Cove
Fart prior to development. Additional
instttutional barriers are not yet
identified.

Ronsevelt Mot Springs, Utah

Resource Charactoristics. The Roosevelt area

s one of the most intensively explored
geothermal systems in the worlg, Hegsur‘ed
we1$ temperatures range from 269°C {480°F) to
243°C (469°F). The area 1: being developed
as an electricity generating site. However,
developmant af direct-vse projects might he
feasible as a series of cascaded applications
prior to fluid injection.

Biomass Availability. The Escalante Valley

is an agricultural area. A& suttable biomass
feedstack scurce for an ethanol facility is
probably Tocally available. .

Institut{ional Paramsters, A water-use

Raft River, !}
fesource Characteristics.

agreencnt with the Roosevelt tnit will bhe
required,  Land acguisttfon for a plant site
will be necessary, Other {nstituttional
barrfers are not yet identified,

daha

Geothern&al flu‘jjds
with an average temperature of 147°C (297°F)
ara produced from severzl deep wells ranging
in depth from 866 m (2840 ft.} to 1996 m
{6550 ft,} at Raft River, A DDE-spunsored
pilot binary system 5-megawatt power plant is
under construction,

Raft River is5 currently the sfte of
axperiments tasting the use of geotharmal
energy for ethanol production. Geothermsl
fluigs with 2 temperature of about 116°C
{240°F ) have been used as the heat source for
both the fermentation and distillation phases
of the ethanal-generating process. Sugar
?S?;? are used as the feedstock (Anderson,

RBiomass Availability. According to the Idahe
Office of Energy ([D. M. HcClain, verbail

communication) there is insufficient
Tocally-dertved biomass to support 2
large-scale geothermal  alcohal facility.

There is probably an adeguate supply of sugar
beets [about 163,000 tons/year) to support a
small-scale operation.

Institutional Paramweters. There may he many
fnstitutional Tmpediments to development of
an  ethanol facility at Raft River. An
additional well wouid probably have to be
driited on the Raft River site. However, the
Raft River valley is a closed ground water
basin; obtaining the water necessary for an
ethanol piant might bhe difficelt, The
ethanel  producing facility would probably
have to be built outside of the Raft River
dovelopment {D. W. MeClaln, verhal
comaunication).

Elamath Falls Area, Oregon

Resource Characteristics. Geothermal energy

has supplied werm water for space heating in
ktamath Falls for many years. Over 500
shallow geothermal wells ranging ¢n depth
from 40 m (130 ft.} to 550 m {1BD0 ft.}, with
measured down-hole temperatures as high as
3113%C {235%F) exist in the area. In a
plapned 1.2 mipion ggl'lons per year atcohol
fuel plant, 88°0C {190°F) water wﬂ}’ be hea&ed
to temperatures as hioh as 188°C ({370°F)
using @ compressor {(Lund, 1979).

Biomass Availabitity. An estimated 3 million

hundred weight of potato waste products are
produced annually in the Klamath Basin {Lund,
1979). Wood biomass 15 also  readily

available.

Institutional Parameters, There should be

relatively TittTe difficolty 1n developing

_geothermal aleohol facilities in the Klamath




Brady Mot Springs, Mevada

Falls area, The comnunfty 15 already aware
and supportive of geothermal energy; the
gepthermal  reservoir 15 relatively well
defined; and a2 local supply of bhlomass
feedstock i§s5 readlly available. Mareover,
initial feasibi)ity studies of geocthermat
aleoho! production {n Klamath Falls {lLund,
1979) indicate that the use of geothermal
energy would significently lower the cost of
atcohel fuel production.

Resource Chararteristjcs. The  maximum
reported down-hole teiperature at Brady Hat
Springs is  214°c  (4317°F). Numereous
exploration wells ranging in depth from 73 m
{240 ft.} to 221% w (7280 ft.) have been
drilled. Geothgrmal' fluids with a
temperature of 154°C (SGQOF] are currently
being used in a commercial vegetable dehyd-
ration plant, Development of a cascaded
direct-use scheme tncluding ethanol
production may be feasibfe at Brady Hot
Springs.

Biopmass Availab{lity. The vegetables used in
the dehydration tacility must be transported
to the site from varying distances.
Stgnificant transportation requirements might
alse apply to any hiomass feedstock source.
This expenditure of petroleum might make
alcohol preduction umattractive. Any waste
products  produced from  the  dehydration
process could be consfdered as a potential

biomass source.

Institutional Parameters. ”~ The use of the
geothermal fluids at Brady Hot Springs would
require an agreement with Geothermal Food
Processors, Inc. Specific  barriers to
development of an ethanol facility are not
yet known.

Beowawe, Nevada

fesource Characteristics. Two deep wells and
numerous shallow expioration wells have been
dritled &t Beowawe, The ma:g'mum red:orded
tottom-hole temperature is 211°C {412°F) at

2817 m {9571 ft.).

inmediately  souih  of  Beowawe s an
agricultural area with possible feedstock.

Biomass  Availab{lity. Crescent  Valley

resource characteristics and a  potential
local source of biomass, the Beowawe ares may
be too remote to support a large ethanal
faciltity. Additional tnstitutional
parameters have not yet been identified.

Institutional Parameters. Despite favorable

Steamboat Springs, Nevada

Kesource ~ Characleristics. Several  hot
springs at Steamboat discharge 250 1/min from
an  extensive sinter apron. The area is

currently undergoing geothermal exploratiop,
The omaximum recorded temperature is  JBGVC
(367°F) at 221 m (/25 ft.). PRillips
Petroleum Co. recently compieted & 937 m
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(3075 ft.) hole described as & potential
geothermatl producer. Geothermometers
estimate g  mean reservelr temperature of
200°C (392°F) for the Steamhpat system.

Flomass Avajlability. Blomass, specifically
In the form of “waste products, shouid be
availahle from the Reno area. Feedsiocks
sufteble for ethanol geperation may also be
Tocally avaflable,

Institut{oral Parameters. The Reno area
would he an exceilent market for any ethanal
or methanol produced at Steamboat Springs.
Specific barriers to development at Steamboat

have not yet been identified.

RIGH PRIORITY SITES

¥ale Hot Springs, Oregon

Resource Characteristics. Yale Hot Springs
is one of Lhe most attractive potential
moderate-temperature geothermal resources in
the country. The hot springs at Vale
discharge 97°C water. The mean estimaled
resgrvoir temperature of the Vale system is
157°C.  There are no deep exploration wells
at Vale Hot Springs; several shallow wells
were drilled near the hot spring vents. GBQ
old éha‘”ow well has a temperature of 120°C
{247%FY at 22m (73 ft.) (G. Culver, written
communication). The Vale arez has heen the
site of recent gradient drilling.  However,
this information is proprietary,

Biomass Availabilfty. Vale Hot Springs is
located in” Treasere Valley Oregon, a fertile
agricultural area characterized by
large-scale farming efforts, a long growing
season and relatively abundant water supplies
{Lienau, 1978}, This local agriculture can
probably supply the feedstock required by an

ethanpl plant.

Institutional Parameters. The fnstitutiona?
aspects of development have not yet ieen
identified for the Vale area.

Heiser, Idaho

Resource Characteristics. Measured spring
temperatures oat Heispr Hot Springs are as
high as 77¢C ({1717F). Geothermometers
estamate a ., mean reservoir Ltemperature of
130°C  {266°F). The Phillips Petroleum
Company has drilled three shzllow expioration
wells in the Weiser Hot Springs araa. The
curreat owners aof the property are planning a
drilling program for 1980 {McClain  and
Fastlake, 1979).

Biomass Availability. The Heiser geothermal
Eys'f'f?n’a"fs'"‘!'ﬁé‘é‘fq?d—a*ong the northern edge of
Hest HWeiser Flat, a fertile agricultural
area. Local produce includes potatoes, corn,
wheat, sugar beets, and onions. In 4 recent
study McClain and Eastlake ({1979} contend
that the Heiser area produces adequate
quantities of grain, sugar beets or potatoes
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to serve a5 the feedstock for a 1} miYlion
gallon per year ethanol faciliry.

Instituttonal  Parameters. institutional
barriers to development have nat yet heen
{dentified.

Crane Creek, Idahp '

Resource Characteristics. The Lrane Creek -
Cova Creek Hot Springs area {5 one of the
hottest geothermal cystems in Ldaho. wi a
surface  temperature of  82°C {1587F).
Geothermometers for the area prsdict a mean
reservoir  temperature of  171°C  {340°F).
Phillips Petroleum Co. drilled a deep {zhout
245 mfBOCO ft.) well in the area, A
temperature of about 177°C  (350°F) was
measured at approximately 1830 m (6000 ft.).

Bicpmass Availability. The biomass
availability at GCrane Creek should be
comparable to that for nearby Weiser Hot
Springs.

Institutional Parameters. The instituticnai
parameters affecting development at Crane
Creek have not yet heen identified.

Roystone Hot Springs, Idaho

Resource Lharacteristics. Five springs at
foystone FHot Springs discharge 75 1/min of
wateE with & maximum temperature of 55°C
{131°F). The geothermometera pr‘edi%t a mean
reservoir temperature of 135°C {235°F)  for
the Roystone system, %n old, partially caved
well measures B5 C (1BQ°F} at 35 m {116 ft.).
A drilling operation is currently underway at
Roystone.

Riomass Avaijability. Studies by the Idaho
Office of Energy tuggest that the Roystone
system is an attractive potential site for a
genpthermal ethano} facility due to sufficient
biomass awailability and proximity to rail
transportation (. H. McClain, verbal
comounication), The owners of the Roystone
property are hoping to develop an ethanol
facility.

Institutional Parameters. No institutional
barriers teo development have yet been
identified,

Magic Reservoir Area, Tdaho
Resource Characteristics. A 79 m (260 ft.)
well at Hagic Hot Springs landing on the
northern e of ﬁfgic Reservoir produces 20
V/min of 72°C {162°F) water. Geothermometers
predjct a mean reservoir temperature of 149°C
{3007F). Ho deep wells exist in the area.

Biomass Availability. According to McClain
and Eastlake {1980}, a 1 million gallons per
year ethanel plant at Magic Reservoir would
require any one of the following feedstocks:

375,370 bushels of corn, 384,515 bushels of-

wheat or pats, 416,666 bushels of barley,
714,286 hundred weight of potatoes, or 49,261
. tons of sugar bests. Crops produced locally

in the Magic Valley portiens of BPlaine,
famas, Gooding, Jerome and Lincoln counties
could support an ethanol facility of this
stze.

Tnstitutional Parameters. The ares around

the "Maglc 'Hot ~ Springs Landing well s
currently roned for roral recreation; &
zoning change would be necessary prior to
develgpment of an ethanol facility.
Genthermal lease applications en adjacent BLH
land have been pending since HNovember, 1978
{McClatn and Eastiake, 1980),

Lakeview, Oregon
Resource Characteristics, There are severa)

Fot” springs  in the Lakeview ares with
temperatures as high as 96°C {205°F); their
cumylative discharge s 2500 1/min. The mean
estimated reseryoir tEmpequure for  the
Lakeview system s 150%C (202°F). Geothermal
wells drilled 1din the area include two
exptoration wells 18% m {620 ft.) and 1658 m
{5440 ft.} deep, and several shallow wzlls
vsed for space heating.

Bigmass Availability. Coury and Associates
of Lakewood, Colorads, are studying the
feasibility of wusing the wood resources in
the Lakeview area as the feedstock for a
geothermal aleshol  facility. This study
forms part of the Program Research and
Development  Announcement  (PRDA}  entitled
"Geothermal  District Heating for  Heltiple
Applications ¥n  Lakeview, Oregon" ({G. E.
Coury, verbal commuriication).

Institutional Parameters, The institutional

factors influencing development at Lakeview
have not yet been identified.

The Escalante Desert Area, Utah

Resource Characteristics. There are numerous
warm water wells in the Escalante Desert of
southwestern Utah. Hater 1in ten shallow
irrigation weils in the Newcastle, Utah
vicanity ranges in_ temperature from 20°C
(68°F) to 78% (172°%F). A 152 m (500 ft.)
deep well near Neﬂcast1e encountered A
maximum of 108°C (226"F) water at B2 m (269
ft,.}. The maximum estimated reservojr
tempsrature for the Hewcastle system is 130°C
[2667F). A 3747 m {12,295 ft) deep
geothermal test well drik}ed near Beryl, Utah
produced 1000 gpm of 149°C {300°F) water from
a depth of 2133 m (7000 ft.) {Goode, 1978},

Biomass Availabitity. Since agriculture is
the mainstay of the communities dn the
Escalante Desert (Goode, 1578), the area may
be capable of producing sufficient feedstack
supplfes.

Institutional Parameters. The institutional
aspects of development in the Escalante
Desert have not yet been identified.

The Hawsiian Istands

Resource Characteristics. . The 1sland of




Hawali has numerous geothermal systems with
temperatures  high  enough for  ethanol
generation. Exploration wells have been
drilled at both the Kamaidl Homesteads area
and the Xapoho Reservoir area.

Hawai{ ts well known
sugarcane,  an

Riomass Avaitability.
for Tts  production  of
attractive feedstock.

institutional Parameters, The high cest of
Vard on the TsVand of Hawali may prohibit the
development of ethanol generating facilities,
{W. F. Bimenico, verbal cowmmunications).
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