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PREFACE

The continuing efforts of the seven Rocky Mountain Basin and Range
Commerc1a]1zat10n teams in areas of public outreach, creative technical
app11cat1ons, innovative institutional arrangements, and pos1t1ve encourage-
ment in the use of geothermal energy are contr1but1ng to the awareness and
development of this valuable alternative energy source. This document
descr1bes the accompl1shments and findings of these seven commercialization
teams during the last six months of 1981,
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'SUMMARY_OF DEPARTMENT OF ENERGY‘STATE GEOTHERMAL

~ COMMERCIALIZATION PROJECT IN THE ROCKY MOUNTAIN BASIN
AND RANGE REGION

1.0 INTRODUCTION

' Th1s report chapter conta1ns three sectlons that descr1be the act1v1- :

',t1es and f1nd1ngs of the seven state commerc1a11zat10n teams part1c1pat1ng

in the Rocky Mounta1n Ba51n and Range commerc1a11zat1on program The per1od':

- covered 1s July through December 1981. Sect1on 1.0 prov1des background

1nformat1on d1scusses program obJect1ves and the techn1ca1 approach that
is used and descrlbes the benef1ts of the program. The summary of f1nd1ngs’

1s found in Sect1on 2 0 Prospect 1dent1f1cation, area deve]opment p]ans, |

‘ S1te spec1f1c deve]opment analyses, t1me phased proJect plans the aggre- 7
‘gated prospect1ve geothermal energy use, and 1nst1tut1ona1 analyses are |
'd1scussed Sect1on 3 0 covers pub11c outreach act1v1t1es and summar1zes o

f1nd1ngs and recommendat1ons :

Un]ess 1nd1cated otherw1se, the 1nformat1on presented in this summary -

or1g1nates w1th the State Commerc1a11zat1on Team reports that compr1se the o
E rest of the report. Those later chapters descr1be 1n s1m11ar format the -

v‘commercia11zat1on act1v1t1es carr1ed out by the respect1ve state teams
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1.1 Background

- The Rocky Mounta1n Basin and Range Reg1ona1 Hydrothermal Commerciali-
zatlon Proaect was initiated in 1977 to stimulate geothermal commerc1a11za-
tjon throughout the region. This program is a eooperat1ve effort involving
the:U, S. Department of Energy (DOE) and seven states in the Rocky Mountain
region ' The Department of Energy is cooperating with‘other groups of states
and Tocal governments throughout the country in s1m11ar geothermal commer-
_c1a11zat1on programs to ensure that the program e]ements reflect state and

1oca1 as well as nat1ona1 goals.

DOE has prov1ded support for state geothermal programs through coopera-
t1ve agreements with state agenc1es that were se]ected by the respect1ve
governors offices. The cooperat1ve agreements support act1v1t1es in plan-
n1ng, ana]ys1s, and marketing of geothermal energy and techn1ca1 ass1stance
to prospeot1ve users and deve]opers. The state commerc1a11zat1on program
is c]osely intertwined with the DOE-sponsored state-coupled geothermal
resource assessment programs, which provide inventories and reservoir data -
about thekgeothermal resource areas in each state. Coordination of these
two closely-related programs of resource assessment and commercialization
helps assure that these efforts are all directed toward the single goal ot
st1mu1at1ng the uses of geotherma] energy Now that the state commerciali-
zation programs are we]] estab11shed state and local governments have the
expert1se ava11ab1e to cont1nue programs that prov1de both techn1ca1 infor-

mation and assistance to prospective developers and users.
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ThefIdaho‘Operattons“OffiCe of the Department of Energy (DOE-ID) has:

}cooperatite"agreements with seven Rocky Mountain Basin and Range“states

(Colorado Montana, New Mexico, North Dakota, South-Dakota, Utah and

Wyoming) to conduct state’ geotherma] commercialization programs. These :

~.seven states prOV1de a portion of the funding and thus share the cost of -

th1s program w1th the Department of Energy.

The states are ass1sted in the1r efforts by add1t1ona1 contractors: wh0'f

' prov1devtechn1ca1 support. The Un1vers1ty of Utah Research Inst1tute, Earth:
‘Science Laboratory (UURI/ESL) provides resource assessment assistance; the

~ New Mexico'Energy Institutei(NMEI)kprovides preliminary economic analyses;

and EG&G Idaho,’Inc} (EG&G)'prOVides preliminary engineering assistance,

coordinationvwith“bther"DOE programs, and other support services.

EG&G Idaho, Inc., now coordinates the state team efforts. A new -
emphasis has been placed on these efforts. Rather than directing their
efforts toward achieving long-range -plans, the State Teams have been solicited

as to which efforts would be the most productive. ‘As a result, a variation is

,seen in the accomp11shments of the var1ous teams In states where geothermal

‘energy use is not large,,the emphas1s rema1ns on long range p]ann1ng -In other

states where geotherma] resources are more pronounced and moreravailable for

1mmed1ate use, the emphas1s of the teams has sh1fted toward outreach in order

. to a1]ow 1nterested parties access to ‘data and 1nformat1on that 1s of more

1mmed1ate use
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: In order to assist in this latter effort, technical information and
teehnical assistance, which previously had been handled more or 1ess”ipde—
pendently by the regional technical assistance center, EG&G Idaho, has been
coordinating more closely with the state teams. Requesters of informa-
tlon and ass1stance are referred back to the state teams for initial
1ass1stance 0n1y when the state teams find their resources Timited are
requests forwarded to EG&G Idaho. This results in closer coordination between
the state teams and the technical assistance center As a result, the state
teams have become more 1nvolved generally in d1rect outreach act1v1t1es, thus
reductng requests to EG&G Idaho. Conversely, the number of requests to thevl_
technical assistance center has been reduced markeely from its rapid growth;
however, the nature of the requests has required more‘e*tensive involvement
by EG&G Idaho engineering staff. This arrangement seems to more effectiye]y‘
involve both the state team and technical assistance center expertise in '

stimulating interest in geothermal energy use.

1.2 Objectives

Several major objectives are identified to achieve the goal of

increased geothermal commercialization through the act1v1t1es of the state

commercialization program. They include:
. ° . Match geothermal sites with potential markets to identify and‘rank

"targets of opportunity" where state‘commercialization efforts

7 w111 be concentrated.
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'Ident1fy and” descr1be the act1ons needed by ‘both pr1vate and

"pub11c part1c1pants for geothermal commerc1a11zat10n

Stimulate interest and cooperative action among the participantsf'

in geothermal commercialization.

Stimulate development of geothermal resources in the private'

' sector by prOViding~technica1”information, including permit

" requirements and financial, economic, engineering, and resource -

information; . i

’Help st1mu1ate economic deve]opment through- 1dent1f1cat1on of

”geotherma] energy potent1a1 for: 1ndustr1a1 -and ut111ty use and -

coordination with state economic development agenc1es.

Identify the eonstraints,to geotherma];commercialization, and

‘recnmmend”ways;t0'a11eviate“them wheré}apprppriate:cé ‘-

“" 1.3 Technical Approach

The techn1ca] approach of the State commerc1al1zat1on proaects has been
to use ex1st1ng 1nformat1on and: data from ava11ab1e sources whenever poss1ble.
| Interv1ews and d1scuss1ons with a var1ety of state -and local part1c1pants
,contr1bute data, direct1on, and ldeas Both quant1tat1ve and qua11tat1ve
r;<ana1yses are performed as necessary W1th1n these parameters and the objec-

- tives 1nd1cated in Sect1on 1.2, a number of specific tasks were defined and
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performed, Although the specific tasks vary in scope and detail, all the-
states incorporated ten tasks into their contracts with DOE. . The nature of

each,tdsk‘is listed below; progfess on each wi]] be found in the respective

State Sections. -
1.3.1 OQutreach

N Oufreach programs‘are conducted by each state to promote the use of
Qe@fhérmal»energy by industry, utilities, private citizens, business, égri-_
’cQ]ture,:gbvefnment, and communities. A technical assistance: program pro-
Videé'prospective:géothermaT users and developers with information about
| dil égbects of deve1qpment, inc]uding laws and regulatory procesées, pfe-

liminaky économic'and engineering feasibility, and the;geothermal,resoukce.

1.3.2 Prospect Identification

Data about geothermal resources and sites are documented in order to
identify the potential geotherma] energy resources. These data include a
c]éssification of the resources as,either electrical power generation or
direct thermal app1ica£ion, and whether the resource is proven, potential,
or inferred, on the basis of definitions for those terms that were established

in preyious‘studies (Meyer and Davidson, 1978).
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‘ four-d1g1t standard 1ndustr1a1 c1ass1f1cat1on (SIC) codes

1.3.3 Energy and Economic Analyses IR

Energy consumpt1on and economic data are co]]ected and ana]yzed to

provide a basis for calculating current and future energy demand This in’ B

~turn is used to estimate the market demand for geothermal energy Energy

consumptlon is described or est1mated by type of use and by ‘commerciall,

,.res1dentia1, and 1ndustr1a1 sectors Industr1a1 users are descr1bed by

1.3.4 Area Development Plans =

FERN

An Area Deve]opment Plan (ADP) prov1des an assessment of the p0551b1e -

geotherma1 supp]y and demand over t1me It covers a broad area, e1ther a

~and the 1dent1f1ed prospect1ve energy users w1th1n that area It is a source

~-of energy and econom1c data for the New Mex1co Energy Inst1tute ana]yses as R

well. The ADPs generate the targets for the S1te Spec1f1c Deve]opment Analyses

>'j1.3.5' Site-Specific Development Analyses

"Ustng'targets identttied:by¥ADPs or other‘seiect{on b?oeééseég'

‘S1te-Spec1f1c Development (SSDAs) are written as tools for market1ng geo- o
B therma] energy They 1dent1fy spec1f1c app11cat1ons of the energy for
;bus1ness, 1ndustry, government, and resident1a1 sectors. Analyses are pre- ‘

'”pared for maJor geotherma] resource prospects and uses or users They

o 1-7
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include eXaminationvof a variety of issues, including the technological,
economic; environmental, institutional, developmental, and use considerations.
Conmunicetionbwith the prospective users and developers is established and

maintained to assure realism and implementation.

1.3.6 TimeéPhosed Commercialization Project P]ans

If’additionel detailed planning is requtred beyond the SSDA‘dooument,
detailed project management plans showing specific'aotivities,end deodlines‘
are prepared These plans are completed for a 1dmited nUmber of sites that
are in advanced. stages of development or commercia11zat1on ~ They reréal -
act1ons ‘by both’ private and government sectors needed to achieve commerc1a1
operat1on, and they st1mu1ate cooperative 1nteract1ons to accomp11sh the
‘project m11estones Step-by step procedures are descr1bed and shown on ar
time-1ine chart. Direct communication between the geotherma] developer and

the govérnmenta] entities is required and produced dur1ng the process.

, 1.3.7 Institutional Analyses and Handbooks
The local, state, and federal regulatory systems and practices for

‘ geotherma]_activity are documented and analyzed to understand the effects

“on the rate of utilization.
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private sector.

1.3.8 State and Regional Aggregations of Development Plans:

The geothermal prospects included in a11~three-types'of plans are

aggreéeted to obtéﬁn estimates of the amount of ‘geothermal energy that can

be developed and Used between now and the year 2020.

1.3.9 Identification of Constraints and Recommended Actions -

pTeChno1ogieel;°enVironmentdl;‘ecdnomic;pand*institutionalfEOnstraints
that might delay or preclude the development of geothermal energy are

examihed'"‘PosSibie sdlutiOné ere7evé1deted7 Teading~td recommendations for

1.3.10 Marketing

As thiévprogran‘progreééeé;"theeeMphaéis'thandes from a~p1anning

7act1v1ty to outreach and f1na11y “to market1ng geotherma] energy within

the States REEEel L RTINSO is el adbeet e Dh

'1;4"VBenefits

The beneflts to be gained from geotherma] proaects are ‘numerous. ..

The u]timate goal is’ the replacement of energy from foss11 fuels with i

B energy from untapped d0mestic resources Conserv1ng ‘natural’ gas and
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‘kdﬁher fossil fuels can either directly or indirectly affect that goal.
Tﬁek9a1ue of the convenfibnal enérgy saved, less thé total project cdsts to
putngedthermal enefgy on line, gives a‘conservative estimate of benefits.

‘v, waéver, Whéh funds are spent within this country rather than being expdrted,
they héve a multiplier effect that should be considered._!Taxes}paid by the

déve]opervor user are an additional benefit to the government.

‘ | For nationail planning, programming, and budgetiﬁg purpoées; the‘fnfor-
métidn_prOduced,by Staté~Commercialization Projects is_essential. The pro-
' jeéﬁs provide realistic asseSsments‘of,how much geothermal energy can and

is Tikely to be produced within a specific time frame and by what consuming
‘sectdré..~From this information, public and private’expenditures congruent
with the amount of energy can'be appropriately allocated to stimU]ate geo-

thermal production and use.

Indirect benefits inc]ude 1oca1‘va1ues such as lTower fuel bills for
users and economic deve]bpméntvstimulated by the lower cost of energy.
Furthermore, the assurance that a supply of energy will be available at a
cbmparative]y Stable price can help both the private and public sectors tp ’

plan for their futures.

During this report period, the actions of these State Geothermal Com-
“mercialization Teams and various public and private resources have heightened
the éwafehess‘of officials and residents, and have_stimulated many projects

- that may have ajsignificant effect on the energy uses within the region.
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2.0 SUMMARY OF ACCOMPLISHMENTS
IdentifiCation and stimulation of geothermal commercialization~projects

requ1res the synthes1s of three elements The geothermal resource most”be

“of a sultable qua11ty and magn1tude. A user must be ava11ab1e who 1s e1ther

'aTready Tocated at the resource site or w1111ng to locate at or near.’ it.

The site 1tse1f, 1nc1ud1ng institutional, economic, demograph1c, environ-

menta] and other facets must be suitable for the. proposed use The tasks

'aaccomp]1shed by the states were directed toward first revea11ng the oppor- :

tun1t1es to effect such three-way matches and then act1veTy part1c1pat1ng

e
e

in 1mp1ementat1on | 2

251 Resource Identification

The 1dent1f1cat1on and categor1zat1on of geothermal resource prospects
is a cont1nu1ng process in each state The most current 1nformat1on

regard1ng the number of prospects in the seven states is summar1zed 1n

,TabTe T 1. Th1s 1nd1cates that there are present]y a total of 19 geothermal

s1tes 1n the reg1on that have eTectr1ca1 power generat1on potent1a1 T_o

: of these s1tes have been c]ass1f1ed as proven, f1ve as potent1al and tweTve

'as 1nferred These numbers w111 continue to change as. exp]orat10n and ;

reservo1r conf1rmat10n cont1nues.r On the bas1s of exp]orat1on resuTts, some--

B reas are added and others are. reclass1f1ed into another category In some

\‘states, TittTe 1nterest has been expressed in e]ectr1ca1 power generation,
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TABLE 1-1. 'NUMBER'OF GEOTHERMAL RESOURCE SITES

High-Tempehature»E]ectric Prdspeets Low-TemperaﬁureJDirect Thermal Prospeets R

State | Proven Potential Inferred }Tota1 Proven TPotentiai 1nfehree; 4Tota1 gg::?
Colorade® 0 0 1 1 4 B T 58
ontana® 0 0 0 0 3 2 4% .7 7
New Mexico 1 4 10. 15 (' TR D R [ 3 a6
North Dakota®*¢ 0 0 o 0 o .. 7 0 nooon
south Dakota 0 0 0 0 s 12 . M 58 58
Utah 1 § 2 3 6 9 . 3> 50 53
Wyoming o o 0 0 2 . 29 6 .3 3

Totals . 2 5 12 9 81 161 143 373 351

a. This 1nc1udes on1y those s1tes that have been 1nventor1ed by the Colorado Geo1og1ca1 Survey

b. Heat report data used.

¢. The Mad1son, Dakota, Fox Hills, Hell Creek, and other less exten51ve aqu1fers are currently being

surveyed for geothermal potential, and the list 1s cont1nuous]y being revised.

d. The Mad1son Formation in the western part of South Dakota offers geotherma] potent1a1 this refers
to those s1tes where towns are 1ocated
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but federal Tease app]tgatdons have‘been submitted As Tab]e'1'2 shows as
of 0ctober 1977 some 1402 federa] geothermal 1ease app11cat10ns had been
subm1tted By 1979 only l 058 federa] 1eases had been 1ssued - The lease
1nterest may 1nd1cate a large 1nferred potential for h1gh temperature
resources. In any case, detailed investigations of leasing activity have

indicated that the .major part'of that activity is directed toward the iden-

tification of sites for power generation Too few leases have been?issued

and too few s1tes have been explored to conJecture how many sites w1]l

' u1t1mately prove to be su1tab]e for electr1ca1 power

There are many locat10ns where geothermal resources are a va]uable
source of energy for space and water _heating and for commerc1a1 agr1cu1-~
tural, andf1ndustrla1 uses. ~Table 1-1 shows that as many as 369 sites are
sultable for these-uses, not count1ng the large but undeflned Dakota and

Madlson aqulfers that under11e much of the Northern P]a1ns

Add1t1ona1 details about the geotherma] resource prospect development

" are d1scussed in the 1nd1v1dua1 state summary reports

2.2 Highlights of State Accomplishments

In the sectlons that fo1low, each of the state teams has presented its

'act1v1t1es and accomp11shments for thlS report1ng per1od To accentuate
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 TABLE 1-2.

GEOTHERMAL LEASING ON PUBLIC LANDS IN THE ROCKY MOUNTAIN,BASIN AND . RANGE . REGION

Colorado
qutanab :
New Mexico
North Dakdta
South Dakota

Utah

Wyoming
Totals

Acres Leased

Number of Leases Issued

State  Federal Total State
3,200 22,999 26,199 4
0- 10,687 10,687 -0-

21,184 225,710 53
-0- -0- - -0
-0- -0- -0- -0-

243,184  459,138° | 248

1,150 7,448 8,508 1.

284,404

281,928

a. Noncompetitive and competitive Federal leases, as of 0ctober-1977 (Beeland,

report o

f Colorado.

b. Last report data used.

951,692

346

SOURCES: Uses ‘and State Geothermal Commercialization Teams.

Federal

17

565

- Total

196

1978), plus

Number of

~ ‘Federal Lease’
T Apph‘cationsa

48
97
‘5080

92
1,910

dpdate j




these accomp11shments, some of the more 1mportant ach1evements are h1gh-
11ghted below Please refer to the appropr1ate state sect1on for more

detail on these ach1evements.,t
'2.2.1 Colorado

°  The City of Alamosa drilled a well with funding from the User
‘vCoupled Dr1111ng Program.: The planned uses;for_the we}] are

space heating and barley ma1t1ng.‘h

° At Glenwood Springs, two commercial developers, Wright Water
Engineers and,thepRedstone;Corporation, dri[led‘their}p]anned'

_nells.

° An analysis of the:Coiorado geothermal institutiona]‘framework

was published.

2.2.2 ‘Montana

® About 67 therma1 spr1ngs and 30 thermal wel]s have been recorded v

and ana]yzed by the Montana Bureau of Mlnes and Geo]ogy

° A four- -part series about geothermal development appeared |

1n the Butte Montana Standard newspaper in November Other

- newspapers a1so ran art1c1es about geotherma] development

o ° Personalhcontact with'geothermai developers throuoh'teiephone
calls, visits, or letters is proving to be'the best information-
dissemination method. | |
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2.2.3 New Mexico

2.2.4

Construction began July 1 on a hot water heating system

for 30 campus'buildings at New Mexico State University at
Las Cruces. $829,000 was appropriated during the 1981

legislative session to finance the construction.

Techn1ca1 ass1stance and 1nformation were shared with 23

'fcompanles that have potential geothermal commerc1a11zat1on

activities in Dona Ana County.

. The greatest interest in geothermal development is being

shown in Dona Ana County in the southern part of the State.

North Dakota

Program personnel located funding for several geothermal -
studies and helped 10 developers apply for»publie and private

financial assistance.

" The State Industr1a1 Commission rece1ved the author1ty to

regu]ate the exploration, deve]opment and ut111zat1on of geo-

thermalrresources in the State.

Program emphasis switched durlng the report1ng period from

: p]an1ng act1v1t1es to more advanced techn1ca1 assistance to

. communities and private developers 1nterested in geothermal



0,

d1str1ct heat and coo]1ng systems and 1n 1arger-sca1e commer-,

:c1a] and commun1ty prOJects

° A feas1b111ty study substant1ated the econom1c and techn1ca1
feasibility of a d1str1ct heat1ng system for the c1ty of

Dickinson.

Q. A'sha11ow'test well proved adequate f]ow and temperatuhe:fdr |

heat pump use in an existing school at Oakes.
2.2.5 South Dakota

° Two commun1t1es are seek1ng fund1ng for geotherma] heat1ng .
proaects Ph111p is seek1ng fund1ng for further deve]opment_
of d1str1ct heat1ng, us1ng the d1scharge from the Haakon County

; Schoo] Lemmon is seek1ng fund1ng for space heat1ng 1n a 14 block

downtown area

-0 - The geotherma] heat1ng system at St Joseph s Ind1an Schoo] in.

Chamber11n began operat1ng October 29. L

2.2.6 Utah

A new rotary separator turbine was suecessfui1ydtested’at‘

RobséQe]tVHot Springs.



k! |

° The first e]ectrical power generated from geothermai
resources 4in Utah was fed from the Roosevelt Hot Springs

installation to an electrical utility

o Preliminary deSign work was finished for the space heating

, proaect 1n the Utah State Prison

2.2.7 Myoming

~® _ ‘The final site-Specific developmentvanaiysis for Cody was

finished during the reporting period.

° Thermopo1is was se]ected for DOE-sponsored community assis-

tance for their district heating system proaect ‘

° A commercial greenhouse for vegetable production began

' using 126°F water for heating.

° “Opportunities for Use of Geothermal Energy in Wyoming

Industries," a pecket of materia]s; was issued in November.

° A U.S. Senate subcommittee held a hearing in Casper con-
, cerning geothermal leasing in areas adjacent to Yellowstone -

National Park.
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3.0 OBSERVATIONS AND CONCLUSIONS

--.3.1:-Qutreach Mechanisms = .
° Thextechnical assistanCe:program;has contributed,significantiy to. ‘::v

the growth of geothermal energy'use,fand?to project success.

° - The distribution of heat pump 11terature, coup]ed w1th personal con-

tacts, continues to cause a def1n1te 1ncrease in the use of heat pumps, an

area of application that.is prom1$1ng to. become a s1gn1f1cant geotherma]

application.- State agenc1es -and organ1zat1ons are start1ng to. -encourage the1r

hmembersfto act1ve1yfpart1c1pate;1n;geotherma1 energy commercialization.

: .° Pub11c awareness’ created by ‘the varxed outreach act1v1t1es of the state n
~ teams cont1nues to 1ncrease favorably The use of newsletters appears-to
be generat!ng the greatest response. ..Personal, contacts . with individuals
: and groups’ are also contribut1ng s1gn1f1cant1y to: the 1nterest 1n .and the

' deve]opment of,- geotherma’l energy

° Informvng bankers and commun1ty leaders about geothermal energy is L

| , mak1ng them more w1111ng to support development

° ‘State research and deveIopment programs, - state geotherma] demonstrat1on
' programs;, and the Approprlate-Techno]ogy Small Grants program are continu1ng
to elicit Pos1t1ve responses Ass1stance being prov1ded 1n prepar1ng geo-

therma1 leg1s]atlon will cont1nue to encourage the use of geothermal energy



3.2 Conclusions L ' 3 o
_ ' - _ , &/

6“' Contacts w1th geotherma] developers continues to reveal that they are
1n much need of help, including rece1v1ng general 1nformat1on and techn1ca1
esejstance. The state teams ‘are shifting toward more technical ass1stance
ectivitie§ This is produc1ng significant results. This effort should be
1ncreased and the servxces of especially qualified geotherma] persons
shpuld be made ava1]ab]ern‘a per1od1c basis, say 30 to 90 days, to the

A state teams to strengthen their position.

'°f» Slgn1f1cant contr1butors to the development of geotherma] energy -

V cont1nues to be the R&D and the demonstration programs of New Mexico. The
fundlng provided by the state has had a substantial impact on deve]opment,
technology transfer and outreach. Efforts should be directed to ohta1n1ng

funding to increase this type of outreach actiVity.

° Interest is running high, but inadequate legislation, the risk associated
with'"firet holes," funding limitations, the lack of financial incentives, and
the need for technical assistance are limiting development. Restriction of
Federa1:funding is tempering the enthusiasm fof development. Therefore,
removal ortmitigatiOn’of these items should occur to accelerate geothermal

energy development and use.

o tThe;apprOpriate'tethndlogy small-grants program has been effectively

used as an outreach mechanism to encourage geothermal energy development.
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~° Community supported proaects should benefit not only the: commun1ty,

- but others as well, because they will serve as successfu1 work1ng mode]s;-

=% Efforts need to be directed to change the federal tax laws to allow

credits for systems using groundwater heat~pumps;

'v'?‘ A simpler method is needed to allow potential geotherma] developers

to use abandoned mineral exp1orat1on wells without the cap1ta1 1ntens1ve,

in perpetuIty bondlng regulations.
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NOTICE

This report was prepared to document work sponsored by the United States
Government. Neither the United States nor its agent, the United States
‘Department of Energy, nor any Federal employee, makes any warranty, express or
‘implied, or assumes any‘legal liabi]ity or responsibi]ity for the accuracy,
bcompleténess, or usefulness-of any information, appraratus, product or process
disclosed, or represents that its use would not infringe privately owned
“rights.

Reference to a company or product name . does not imply approval  or

recommendation of the product by the Colorado Geo]qgical Survey or the U.S.
Department- of Energy to the exclusion Of‘others that may be suitable.
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' COLORADO GEOTHERMAL COMMERCIALIZATION PROJECT SEMIANNUAL

 PROGRESS REPORT, JULY-DECEMBER, 1981

1.0 INTRODUCTION

.. 1.1 Purpose of Projectjf_‘

7 The Colorado Geothermal Commercialization Project exists to promote the
development of geothermal energy in Colorado.

" 1.2 Objectives

To assist and educate potential users of geotherma] energy through '+
outreach mechan1sms and techn1ca1 ass1stance., '

1.3 Team Members and Approach

Rithard H. Pearl, prOJect coord1nator Kevxn P McCarthy, geolog1st, and
.Ms. Becky Ne]son, secretary. e

'1 3 1 Aggroach , ; o v ;
- Produce alnonthly newsletter and perform market development ‘tasks. Market

- deve]opment act1v1t1es are to be concentrated 1n the commun1t1es of Steamboat
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Springs, Ouray, Alamosa, Buena Vista; Salida and Glenwood Springs. These
activities are to include the development of educational and informational
materials applicable to a wide range of potential users. Work to be performed
include the preparation and mailing of a monthly newsletter. The newsletter is
written monthTy and ma11ed to approx1mate1y 275 persons throughout the United
States. ' '

A pamphlet tit]ed'“GrodndWater Heat'PUmpé in Colorado-An Efficient and
A Cost'EffectiveIWay to Heat and Cool Your Home" was written by Garing and Connor
(1981) of the firm Coury and Associates. This report was reprinted in
December, 1981. S .

1.4 Project Benefits to the State and DOE

Citizens of the State are becoming'aWare'that'the gépthermal resources of
Colorado can be are a valuable resource and can be put to beneficial use. D.0.
E.. benefits: Geothermal energy use 1ncreas1ng, energy dependence of the nation

decreas1ng.'

2.0 SPECIFIC TASK DESCRIPTIONS AND PROJECT

2.1 Geothermal Prospect Identification

2.1.1 Electrical Generation (over 150°C)

No sites in Colorado have been proven yet for electr1ca1 generatlon. At
Mount Princeton, one of the potent1a1 sites noted in the July-December, 1980
Semi-Annual Report, (Pear] 1981) AMAX Exploration, Inc. after. completion of
exploration efforts has reassigned thejr leases to Petro-Lewis Corp. As a
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result this area has been downgraded from electr1ca] potent1a] to dlrect use
potent1a1 (Tab]e 2) ‘ . ~ - T

2-3

: TABLE I. Inferred E]ectrmca] Power Generat1on Areas (>150°C)
. ' (A11 areas classified: as - inferred) ‘ o
. ' Hiéhest Estiﬁéted Estimated
Measured - Probable Probable -
- Surface - Subsurfac Heat Content T
Site | Temp. (°C)  Temp. ( (BTU s x 1015)  Depth
47 :Cebolla Hot Springs a0 o 0.088. . 7w
- TABLE 2. INFERRED DIRECT THERMAL AREAS (<150°C)
Highest Estimated = . : Estimated
: Measured Probable. Probable
LT Surface . Subsurface Heat Content
- Site Temp. (°C) Temp;'(°C) (BTU's x 1015) Depth
01 Juniper Warm Springs “ilééi‘ 50-75 0.016 2my
02 Craig. Water Well 39 40-60 10.033-0.340 2.
- 03 Routt Hot Springs - 64 . 125-175  0.111-0.166 2.
- 04 Steamboat Hot Springs .39 © 125-130 0.049 - ?
05 Brand's Ranch Well - 42 42-55 0.004-0.016 2
06 Hot Sulphur Springs 44 75-150 - 0.070 ?
07 Haystack Butte Well 28 - .50 0.006-0.017 ?.
08 Eldorado . Warm Sprlngs 26 26-40 - 0,015 2
09 Idaho Warm Springs 46 CNA o0, 171,; ,$ 7
- 10 Dotsero Hot Springs 32 32-45 0. 005_' ?
12 South Canyon Springs 49 100-130 0.002° O ?
13 Penny Hot Springs 56 60-90 0. 166-0 486 2
14 .Col. Chinn Well i A2 SN 0.018 7
B 15 Conundrum Warm Springs 38 - 40-50 . 0.004 2,



TABLE 2. INFERRED DIRECT THERMAL AREAS (<150°C) (CONTINUED) .

Highest . Estimated | Estimated
; Measured Probable -~ Probable
' ' : Surface Subsurface  Heat Content :
~ Site ' . Temp. (°C) Temp. (°C) (BTU's x 1015) Depth
16 Cement Creek Springs = . 25 ©30-60 0.013-0.066 ?
17 Ranger Warm Springs . 27 7 30-60  0.002-0.006 ?
18 Rhodes Spring 2 25-35 0.043-0.200 2
19 Hartsel Hot Springs 52 CNA 0.047 ?
ZZ,Browh's Canyon Springs 25 50-100 0.226-0.486 ?
24 Wellsville Warm Springs 33 35-50 0.009-0.015 2
- 25 Swissvale Warm Spring - 28 35-50 : ? -2
29 Don K Ranch 28 N ~0.035 ?
30 Clark Warm Water Well 25 25-50  0.008 7.
32 Valley View Warm Springs 37 40-50 0.056 ?
33 Shaws Warm Springs 30 30-60 ©0.015 2
34 Sand Dunes Well | 44 . NA . 0.155 - ?
'35 Splashland Well 40 40-100 0.155 ?
36 Dexter Warm Springs 20 20-50 0.034 2
37 McIntyre Warm Springs 14 20-50 A ?
38 Dutch Crowley Well 70 70-80  0.026-0.062 ?
-39 Stinking Springs 27 40-60 o ? ?
40 Eoff Well ' 39 40-60 0.017 ?
42 Rainbow Warm Spring 40 40-50 0.047-0.094 7
43 Wagon Wheel Gap Spg. 57 ‘NA 0.063-1.429 7
44 Antelope Warm Spg. 32 35-52 0.011-0,088 ?
45 Birdsie Warm Spg. 30 35-52 1 ?
48 Orvis Warm Springs 52 NA ~ 0.028-0.131 ?
50 Lemon Warm Springs 33 NA ©0.015 ?
51 Dunton 42 50-70 © 0.007 i)
52 Geyser Spring | 28 60-120 0.007 2
53 Paradise Hot Springs 46 NA = ©0.023 ?
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TABLE 2. INFERRED DIRECT THERMAL AREAS-{<150°C) (CONTINUED)-. .-

B

- * Highest _Estimated ..~ Estimated
Measured Probable Probable
- ‘Surface -~ Subsurface Heat Content
Site Temp. (A_l - Temp. (°C) (BTU's x 1015) Depth

v 55 Pinkerton Warm Spring 33 75-125 -0.010-0.021 2
* 56 Tripp/Trimble-= .- 44 45-70 0.036 ?
57 Stratton Warm Spg. ? Cr 2
. 58 Piedra River Spg. o2 U SIR 1
* TABLE 3. POTENTIAL DIRECT THERMAL AREAS (<150°C)
Highest Estimated Estimated
- Measured Probable ... _Probable :
Surface ~ Subsurface Heat Content
Site Temp. (°C) .  .Temp. (°c) (BTU?s X 10151 Depth
23 Poncha Hot Spr1ngs ‘ 71‘)! '115-145 0. 141 l 91 ?
26 canon City” a0 om0 0,003 305
| ’27;Fremont Well - 35 "35.50"" S0i010 T to
28 Florence Well 28 34-50  0.008-0.043 1,524
31 Mineral Hot Sprlngsiif,T“:fSO”;: 0 90 0. 949'i/¢ﬁ S B
46 Waunita Hot Spr1ngs‘f}3‘ ‘ 80 7752225 - Cp.061 T 7
49 Ouray ey 70290+ ‘3”* *'“Fo.zzswfirf" ?
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TABLE 4. PROVEN DIRECT THERMAL AREAS (<150°C)

Highest Measured Estimated

Measured - Subsurface Probable
B © . 7 Surface - “Temp (°C) Heat Content :
Site ‘ ' Temp. (°C) - (BTU's x 1015) _Depth
11 Glenwood Springs - 51 60 v 0.38 +30-100
20 Cottonwood Springs 58 150-200 ° 0.389-1.167 7 m
21 -Chalk Creek ' : ' ‘ '

“'Mt. Princeton - - 56 150-200 -2
‘Wright Water Well . 72 150-200 ?
Hortense Hot Spring - 82 ~ 150-200 | : ?
Woolmington Well 39 150-200 e

41 Pagosa Springs 58 80-150  -0.023  90-200

Classification of the above systems is baséd'on-the following critera:

- 0 Proven. Test ahd/or production wells have been drilled. Limited
use of waters being made for direct uses.

o Potential. Some type of resource assessment work has beén'doné by
the Colorado Resource Assessment Team or private companies have
released their exploration data to the general pub]ic. Based on
this information, an estimate can be made of the size and magnitude
of the resource.

o Inferred: A spring or thermal well has been located, field
mesurements of pH, temp., or discharge made, and in most instances
geothermometer‘models analysis run.



Z.i,Z‘Leasingbr

B Table 5 11sts current non- compet1t1ve 1eases on Federally owned 1ands,
‘Table 6 lists current compet1t1ve Federa1 1eases [known geothermal resource.
- areas’ (KGRAs)] and. Table 7 11sts current leases to Colorado State owned Iands.,

TABLE 5. FEDERAL NONCOMPETITIVE LEASES IN COLORADO DECEMBER 1981‘

| Townsh1p , , Date
~.and -Range S Countyi, oo Issued

" Chaffee 11775

Lessee o Aeres U

netres o o000 s, 6

~ Petro-Lewis Corp 50% i oonn ot T L ST R
Chaffee Geoth. 50%  1,280.00 49N, 8E  Chaffee ~  ~ 11/75

Petro-Lewis Corp. 50% o .,
2,113.30

phaffee Geoth. 50%

49N, 7&8E -

‘295;‘73w w th

- Alamosa -

FT'CHaffee>:-, , _ffll[75a

Geothemal Kinetics =~ 1,795.11 3;&38¥3E- - Alamosa 11775
: , S R 12 & ) S .
1,203,15 0295, 73W .7 Alamosa - ‘.. 11/75
320.00 38N, 12 .- Alamsoa 8/79
642.88 - 37N, 12E. Alamosa - 8/79 -
827.31. 38N&29S Alamosa 11775
S ~1E & 73W ' :

L1118

. ,1’335i99;912y
Utah Inter. Inc.  2,326.89 4084IN, 1E ~ Mineral ~ 8479

2,335.22 40&41IN, 1E  Mineral 8/79

Buttes Resource Co.  781.32 49N, 24 Gunnison 1/77

S S 2,226.88 46N, 1&2W Gunnison 1777

1,804.57 - 46N, 1 1/2N' _Gunnison . 1/77

TR - S B i .
et . : unnison 1/
© Total = - ,082.96 I B

"~ Source: U.S. ‘Bureau of Land Managementv
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TABLE 6. FEDERAL COMPETITIVE LEASES IN COLORADO, DECEMBER, 1981

L S o :TOWnship Date
Lessee C Acres = - andiRange‘ County ~Issued
Occidental Pet. 50%‘ | AT T -
Petro- Lew1s 50% -915.84 49N, 8E Chaffee! 7/75
Source:'U.S. Bureau of Land Management
| TABLE57;vC0L0RADOVSTATEjGEOTHERMAL'LEASES,‘DECEMBER, 1981
o ' o " Township o Date
Lessee ' - Acres - _and Range - _County Issued_
_Petro Lewis Corp.*' 1,560.00 49N, TE Chaffee 5/74
Petro-Lewis Corp.* -  3,226.61 50N, 88  Chaffee
C.A. Underwood  ~  2,840.00 41N, 10E Saguache
Chaffee Geothermal — __360.00 49N, 8E  Chaffee

Total | - 73,200.00

* Dropped 2/82

Source: Co]oradd State Board of Land Commissioners
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2.2 Area Development Plans

2. 2 1 State Geothermal Planning Areas . . B
__There are no Geothermal P]ann1ng Areas 1n Co]orado.

2. 2 2 Spec1f1c ADPs comp]eted or in preparation:
~ No specific Area Deve1opment Plan reports were to be prepared ‘in 1981.
ADP's were to be prepared 1n» close support of the Outreach and Market

":Development programs. i

?'2334Site13pecifie Development Plans

2 3.1 Candidate Geothermal S1tes/App11cat1ons
' The City of Alamosa dr111ed their User Coupled Drilling Program funded

well. At Glenwood Spr1ngs two commerc1a1 developers, Wright Water Engineers and
the Redstone Corp.;dr1lled-§he1rAp]anned geotherma] wells '

2. 3 2 Site Spec1f1c Deve]opment P]ans Completed or in Preparat1on
No Site Spec1f1c S1te Deve]opment P]ans were required to be’ prepared

o

‘during this period.

1,2;4}i€ﬁé?ﬁﬁase Project Plans

No plans Werewpreparedid&rfng;this period.367.

2.5 Site Aggregation of Prospective Geothermal Utilization Use
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Table 8 lists the current uses of gebthermé] resources in Colorado

TABLE 8. USES OF GEOTHERMAL ENERGY fN COLQRADO

USE : AREA
. _Recreation o ~ Juniper Hot Springs
Swimming I Steamboat Hot Springs

~Hot Sulphur Springs
Eldorado Warm Springs
Idaho Hot Springs
Glenwood Hot Springs
Cement Creek Hot Springs
, Mt. Princeton Hot Springs
.- . Poncha Hot Springs
Valley View Hot Springs
Shaws Warm Springs
Splashland Hot Water Well
~ Pagosa Hot Springs ,
‘Wagon Wheel Gap -Hot Springs
Waunita Hot Springs ’
Ouray Hot Springs

Baths ; Juniper Hot Springs:
~ Hot Sulphur Springs
Idaho Hot Springs
~Glenwood Hot Springs - -
Mt. Princeton Hot Springs
Valley View Hot Springs
Pagosa Hot Springs
Cebolla Hot Springs
Orvis Hot Springs
Ouray Hot Springs
Lemon Hot Springs
‘Dunton Hot Springs

Space Heating Cottonwood Creek Hot Springs
: , Mt. Princeton Hot Springs
~ Hortense Hot Spring '
Poncha Hot Springs
Sand Dunes Hot Water Well |
Robert Owens Warm Water Well, West
.side of Alamosa
-‘Pagosa Springs
Ouray Hot Springs
Waunita Hot Springs
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TABLE 8. USES OF GEOTHERMAL ENERGY IN COLORADO (CONTINUED)

USE metii w0 - AREA L
Other . '
‘Laundry - Hot Sulphur Springs
" Greenhouses .Penny Hot Springs
L ~ Wright Hot Water: Wells .
~ Algae growing = i ofiiion 0 Wellsville Warm Spr1ngs
. Irrigation . ... . Dutch Crowley
"Bottled Water " Clark Artesian Well” :
“Fish Farming &~ ° ° <. Sand Dunes Hot Water Well

© _ Wellsville Warm Spring
o o "Warm Water Well South of Alamosa
Pig Farms ' : Mineral Hot Springs
' TWarm water Wells south of A]amosa

" Under Development = - '~ -Glenwood Hot Spr1ngsv
Space heating . Alamosa
o Ouray Hot Sprlngs
Poncha Hot Springs .
- Warm Water Wells east of Castle
Rock (Park West Corp ) o

2.6 Institutional Analysfs“4_f, :

An analysis of the Colorado geothermal institutlonal framework has been
prepared and published (Coe and Forman, 1980) Th1s document w1ll not be
summarized here. Cop1es have been d1str1buted to D 0 E.'and others.r;

"It has beenvnoted before in other Semi Annual Progress'Reports that

several institutional problems were affecting the development of geothermali

resources in Colorado. These problems related to- the. perm1tt1ng of groundwater'

_“fheat pumps wells, and a temperature def1n1t1on..As of yet these prob]ems have
~not been reso]ved although meetings have been held . w1th the 'staff of the

Colorado 011 and Gas Conservation Comm1ss1on, the agency ‘responsible for
permjttlng geothermalrweIIS, in ankattempt‘to resolveﬂthese problems, It is
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hoped that some positivé action will be taken in the near future.

2.7 Public Qutreach Program

2.7.1 Outreach Mechanisms -

~ The Colorao Commercialization Team's outreach activities during the last 6
months of 1981 consisted of: NéwSlétter, an advertisement in Area Development
5Magazine; meetings with individuals-either in their or our offices, answering
letters and telephone calls of inquiry.

2.7.2 Summary of Contacts and Results
~ The following contacts were made during the report period.

July '
,Margery Dorfmewster, Buena Vista

Robert Schutte, Buena Vista

Charles A.-Harmon, Buena Vista

Marijo Hicks, Salida

Jim Treet, Salida

Terry Huntley, Alamosa

Guy Miles, Alamosa

Fraser Goff, Los Alamos Sci. Lab.

Leroy Payne, Alamosa '

D.H. McFadden, Alamosa, Colo. Dept. of Water Res.
Jay Kunze, Idaho Falls, ID

Petroleum Pioneers Group, Denver

Margaret Petty, Mayor of Ouray, ‘Colo.

‘Walt Gorrod, Ouray .

Jeff W1engard Rancho Santa Fe, CA
~Anthony and Edward Vagnino, Denver

Peter Kwass, Cambridge, MASs.

August: v ‘ '

: John Hess, Steamboat Springs

Herb Ventker, Canon City

Western State College, Gunnison, CO workshop

-~ MWestern Energy Planners »
. Four Corners Reg1ona] P]annlng Comm A]buquerque, N M.
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~ Sept.:

Oct.:

Alex Sifford, E1liot Allen and Assoc, .
Mike Uberauga City Manager, Steamboat~” Sprlngs
Steamboat Springs Public Meeting.

v Colorado Mountain College, Steamboat Spr1ngs,

J. Drislane, Peabody, Maine
Kenneth Kunda, Chicago

~ Energy and Man's Env1ronmemt Co]orado Spr1ngs B
Curbside Flowers, Denver

Ruedi Bear, Tripp Hot Springs
Park Funding Corp, Denver
Spa Motel, Pagosa Springs »

‘David Woodward, Morrison»_i
- Stan Harwood, Morrison .°
-~ Richard Folk, Leadville

Cindy Cray, Ba1ley

“Sam Madich, Colorado Springs . . .
-Clarence DeVrtes, Denver..
. Craig Riglin, Denve[

" Kim 'Long, ‘Boulder

~Larry Keating, Colorado. Spr1ngs

Sidney J. Hollister, Demverv ‘

‘Steve Blohm, Golden

- Frank J. Ehko, Englewood

~ Gene Warren, Arvada

Kristin Rvd, Winter Park
Frank Smolka Littleton
Bruce A. Boomer Denver

"““T.. Sulzbach, -Wheat Ridge

-Richard Ingram Englewood

4‘f‘fColorado Leg1slature S Energy Coord1nat1ng Counc11
“* Tom Haven - = R EE R
- Kathryn Goldner, Stoneham Mass.

Jeff Francetic, Thousand Oaks, CA
Mr. and Mrs. Bradley, Steamboat Springs,

. Thomas Leone, Buffalo, N.Y..-

" Mr. and Mrs. C. W1111ams, Steamboat Sprlngs

-“Ed Kelley, Phippsburg -
: -D. Eudaley; Alamosay. :

Sam Johnson, Steamboat Spr1ngs

g, 0. E1Viott, Monte Vista

»Wayne Seat, Hartse]

- -Energy and Man s Env1ronment Co]orado Spr1ngs

Geba P. Hannon, Wiggins,

~Kim Girdner and David Watson, SaTt Lake. City, UT i
Dedlcation of Pagoas Spr1ngs dist. heat1ng proaect.
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. DEC- .

~ Denver Mining Club

In add1t1on to the above contact was made a]most da11y wlth other State

' agenc1es such as the 011 and Gas Conservat1on Comm1ss1on and the D1v1s1on of

Water Resources.

2.7.3 Overall prospectus for Future Geothermal Commercialization

It was reported in the Jan.- July, 1981 Semi~Annual Report that the

Colorado Commercialization Team believed that geothermal deve}opment in

Colorado was on the edge of a break through. However, due to the downturn in

- the :economy"and the declining envolvment of the Federal Govt. in the

development of low to moderate temperature geothermal energy, it is believed
that the future of geothermal energy development in Colorado is not bright.
While some small projects may be developed by individuals, it is felt that any
large scale commercial deve]opment of geothermal energy in Co]orado w111 not
occur - for many years. :

During the past several years the Federal Govt. has played. an'important
role in the development of geothermal resources in Colorado. For examp1e with

D.0.E. User Coupled Drilling funds, last fall the City of Alamosa drilled a.

deep (> 7,000 ft) geothermal well. If upon completion adequate amounts of
thermal waters are found they will be used in a new malting plant. This well
would not have been drilled without D.0.E. funds. The city of Pagosa Springs
has just brought on 1ine one of the most successfu] district heating systems in
the country. This project was funded by a D.0.E. PON grant. Other projects in
Glenwood Springs and Ouray have benefited from D. 0 E. funding or techn1ca1
assistance. - .

The State of Colorado has an economic development program to encourage
1ndustri31, development in economically distressed areas. Fortunately, or
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unfortunate1y now in light of the federal budget cuts, most of the better
thermal areas are located in economically distressed counties. The successful
”development of geothermal resources in these areas will greatly enhance the
economic outlook of the areas.’ W1th the lack ‘of Federal" funds, either for
development or for advice and assistance, it is felt that the development of
Colorado's geothermal resources will be seriously impacted.

SUMMARY OF MAJOR FINDINGS AND RECOMMENDATIONS:

The direct technical assistance has brought the Colorado team into contact
with developers and was thus we are ab]e to prov1de a w1de range of advice and

ass1stance.v Th1s ‘type of effort will do more  to br1ng geothermal on line

‘quickly, than anything else attempted. Unfortunately, if the usevof geothermal
- resources is to occur rapidly then direct governmental financial and technical

assistance is necesSéry; Thi's ass1stance may take many forms. * For example,
- someone ‘should ‘be availablé locally on’ the State level to prov1de general
information and limited technical assistance when needed. Financial grant
assistance should be available. The two most useful grant programs are the
Appropriate Technology Small Grants .Program and the User Coupled Drilling
Program. Both of these programs'are being used extensively in Colorado. ’
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1.3 TEAM MEMBERS

1.0 INTRODUCTION
f.l Purpose of Project

> Montana. has enormous geothermal energy potentaal, both in ItS ,H“,,‘ 

rugged western mountains and valleys and beneath the open. sedimentary

v basins in the eastern portion of the state. To assist potentlal geo-

thermal developers in using this valuable energy sourcé,hthg Montana '

Geothermal Program was created in 1979. This program provides geo-

' thermal ‘users -with information-on all phases.of geothermal develop~

ment -r:exploration,Afinancing,;engineer{ng; and regqlation.,;The
Montana Geothermal Program has and will continue to be a.valuable
information clearinghouse for geothermal energy developers throughout

the state.

.

1.2 .; Objectives:of the Project

The objectives pfvthe:Montaha,Geothermal Program‘have cbanged,;inée
the program's inception as a result of both changes in program staff and
in program needs. The first Year‘of the program was quht pfeparing
broad .development scenarios and energy on-line»predictions. This ini-
itial work developed the ‘program staff's familiarity wifh geothermal. -
sites |n ‘Montana and with the technology involved in using geothermal
energy. Area development plans were prepared for several multi- county
area§ in the-state,-as;wel]rasaprelimpnary~sitg—spec:flc:deyelqpmgnt

- plans.

[

The last two‘yearé of the program have seen a chahge in the dir- . .

‘ection of our efforts. Instéad'of producing scenarios and development

;plans, we have concentrated on providing technical assnstance to speci-_ .

1 'fic geothermal projects.

Jeff Birkby is Program Manager for the project, and as of Juiy 1981

has been the sole team member of the project.
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2.0 SPECIFIC TASK DESCRIPTIONS AND PRODUCTS
2.1 Geothermal Prospect ldentification

~ Approximately 67 thermal springs and 30 thermal wells have been
recorded and analyzed by the Montana Bureau of Mines and Geology. = These

resources are shown on Figure 1 and Table 1.

2.2' - Area Development Plans

No ADPs were completed during this work period. - No further work on-

ADPs ' is ahticipated'under‘the'current contract. . Most of the progrém's

efforts will continue to be devoted to outreach.
2.3 Site Specific Development Plans

No site specific development plans were completed during this time
period. Redirection of our efforts to outreach makes it doubtful that
any further work will be done on site specific development plans.

2.4 Time Phased Project Plans

No time phased project plans were done during this work period. No

further TPPPs are plannned for this program.
2.5 State Aggregation for Prospective Geothermal Utilization

A summary of current geothermal use in Montana is presented in
Table #2. ' :

2.6 Institutional Analysis -

No work was done on institutional analyses during this time period.
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Areas that are expected to contain ) Known Geothermal Resource Area
geothermal resources. These areas (KGRA)

occur predominately in mountain val-
leys in westem Montana, and in the

- Madison Formation in eastern Montana. over 18° C) '
GEOTHEAMAL RESOURCES OF 'MONTANA
FIGURE 1 - " ‘

Thermal Weil or Spring (temperature’




TABLE 1. PRESENT AND PLANNED USES OF MONTANA HYDROTHERMAL RESOURCES

Thermal ‘Spring or Well

Uses \_WJ

Alhambra

Anaconda
‘Anderson's/McLeod
Anderson's Pastdré
Apex‘; |

Avon

Bear Creek
Bearmouth
Beaverhead Rock -

‘Bedford

Blue Joint 1 and 2

BoulderkA
‘Bozeman -

Bridger Canyon

Broadwater

Brooks

Brown's
Camas

Carter Bridge
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Hydronic space hearing of a nursing
home -- gravity feed-piping in con-
crete slab

Unused

Pool and spa:

Irrigation

lrrigation.

Planned solar/geothermal greenhouse
(to be completed Fall 1982)

Unused
Unused
Irrigatioh
Irrigation

Unused -- elk wallow on Forest -
Service land

Resort, pools; and plunges; Hotel
Geothermally heated ‘

Resort, pool, space hear in campground
facility building, warehouse, shop

Fish hatchery

Athletic club -- pool, eater-to-air
space heating. One house on site
heated, also another about % mile
away. Expansion is planned.

Irrigation

Planned irrigation (information
uncertain)

Pool and spa. Further exploration
planned for summer 1982

Informal recreational use



TABLE 1.
o (Continued)

PRESENT AND PLANNED USES OF MONTANA HYDROTHERMAL RESOURCES 5

Uses

Thermal‘Spring or Well

Chico -

Deer Lodge Prison
Durfee Creek
t‘EIkhorn

Ennis ,

Gallogly . .
“Garrison

Granite

Green Springs
Gregson

GreYson

 Halvorson
~ Hunsaker

Hunter's
Jackson

‘Labuke

:Landusky 1, 2 and Piunge :

i_Little'Warm Springs 1,2,8 3 oo

Lodgepole 1, 2, & 3

~ Lolo

Resort, pool -- planned use with
water source heat pump to heat

lodge

Unused
Irrigation and stock watering
Pool and cabins

Small natural flow butilarge“pOteh-

tial; numerous hot water wells;

planned space or district- heatang

in town; further drilling in summer

1982

Pool

Unused

Hotel, small pool
Unused

Lergebresort, .pools N

lrrigation(?) -- other agrlcultural
uses. .

Unknown

: Agricultural use(?)

Presently unused -- old resort with
great potential

Pool --= Iocally used for space heat- '

. ing

“Unused =- old resort

-;Domestic use and stock watering‘A

3-5

'Domestic use, stock watering, |rr|ga-
‘tion. & 2

Irrigation

Resort, pools -- space heat in
locker rooms



TABLE 1. PRESENT AND PLANNED USES OF MONTANA HYDROTHERMAL RESOURCES

' (Continued) .
Thermal Spring or Well ‘Uses 8 '
Lovell's Irrigation

McMenomy Ranch:
New Biltmnre

~ Nimrod

v Norris

Pipestone
Plunkett's
Potésijl,bz, &3
Puiler's

‘Quinn's

Renova

Sjilver Star

Sleeping Child
Sloan Cow Camp
Staudenmeyer Ranch
Sun River

Toston

Trudeau

Vigilante

Warm Springs

Warner

WestiFnrk Swimming Hotle

3-6

Somé agricujfurél use

Resort; pool and plunge; home heating | »
Informal recreation

Pool

Unused, old resort

Irrigation

Space heating of house (radiant
slab heating)

0ld resort, unused

‘Pool, whirlpool. space heating of

several buildings
Informal recreation

Resort, pool, water-to-air space
heating »

Resort, pools

Bathing, stock watering
Irrigation

Pool

lrrigation

informal recreation
Unused

Newly drilled well -- planned space .
heat, domestic hot water

Irrigation ' o .

Informal Recreation



TABLE 1. PRESENT. AND PLANNED USES OF 'MONTANA HYDROTHERMAL RESOURCES

(Cont inued)
| Thermal SPring,or Well L e Uses
| Whlte Sulphur Sprungs ' '",””f' R TSpacé‘heated“béhk"épacé heated motel;

pool; planned water preheat for: hospltal
laundry; planned four-building heating
system for public bulldings Co

Campaqua s L Pools, baths, spa; p]anned-ethandl
' - facility
Lucas , Unknownd
Marysville 7 ' - :77 s ‘Exploratlon well -- now plugged )
Ringling : _T;f ' ; L ;;' Informal recreation |
 Symes - L»T o ,‘Aai o Showersvand bath at hotel
 Saco . : .“  ~ Pool :‘ |



TABLE 2. SPRINGS, INVENTORY DATA
| ” | ' Estimated
o Reservoir ~ Observed ,
Spr?ng Name Temp. C Temp. C TDS
Athambra 96 55.6 660
" Anaconda 75 21.7 2310
Ahdefson's 30 - 25.0 270
Ahderéon's Pasture Y 26.0 500
' Apex o 76 25.0 340
Avon -- 25.5 650
Bear Creek -- 24,0 2000
Bearmouth 1 & 2 35 . 20.2 480
Béaverhead Rock -- 27.0 --
Bedford 30 23.6 350
Blue Joinf 1 45 29.0 145
Blue Joint 2 ks 29.0 145
Boulder 136 76.0 423
vBoieman_ 80 54.6 433
Bridger Canyon 25 20.2 270
Broadwater 118 62.0 596
Brooks 25 19.9 622
Browns 30 23.7 480
Camas 100 ks, 0 330
Carter's Bridge Lo 28.0 600
Cﬁico 58 k5.0 255
Deer Lodge Prison Lo 26.0 170
Durfee Creek 30 -- 2630
Elkhorn 65 48.5 179
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TABLE 2; SPRINGS, INVENTORY‘ DAfA
' (Continued)
Estimated o S
Reservoir -~ Observed - - S
Spring Name Temp., C Temp. C TDS
Ennis 129 83.2 1030
Gallogly 56 417 153
:Garrison 35.. 25.0 530,
~ Granite 80 51.0 210
Greeﬁ Springs -- 26;0‘ 280
Gregson 70.0 | 560
 Gfeyson 25 17.9 466“'
Hunsaker 50 24,5 3500;
Hunter's 78 59.0 280
, Jacksqn’_ ’125;} 58.0 660*
La Duke 73 65.0 2080"
Landusky 1 & 2 35 21.0 1480
Labdusky Plunge 36{“ 24,0 960
" Little Warm _ g , s .
Springs 1,283 35 22.5 1750
Lodgepole 1,2,3 35 : 30;0_ | 100
; Lpio 77,  8§?;: 4,0 ’230;‘
Lovells 30 19.4 420
McMenomey Ranéh.‘ 739:;7 v19.01 j‘ ,”hSo
~ Medicine | 82 450 ",260 7f
New Biltmore. 73'{i 53.0 1860 ©
Nimrod 30 205 6us
“‘Norris 107 _Sé.f_. Ghbi
Pipésione 182 88 57.0 340



TABLE 2.

SPRINGS, INVENTORY DATA
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(Continued)
Estimated
» Reservoir Observed .
 Spring Name Temp. C Temp. C TDS
Plunkets 20 165 260
Potosi 1 60 k9.5 330
Potosi 2 & 3 60 37.0 360
Puller's 90 bh. 4 1160
Quinn's Hot R -
Springs 99 43,4 192
Renova . 90 50.0 655
Silver Star 131 71.5 610
~Sleeping Child 125 52.0 390
Sloan Cow Camp 85 29.5 260
Staudenmeyer Ranch 45 28.0 390
Sun River 35 30.4 890
Targhee Sulphur 18 18.0 370
Toston .20 15.2 330
Trudau ks 22.7 540
Vigilante 30 23.5 400
Warm Spfingsv
State Hospital 79 77.0 1251
Warnher 23 18.0 125
“West Fork Swim- _
‘ming Hole 30 26.0 180
White Sulphur o L
Spings 125 LT 1520
Wolf Creek 77 68.0 360



Steller Creek ’ 1119
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TABLE 2. WELLS INVENTORY DATA
(Continued)
#roducingiﬂi—=5Estlmated T
~~:Depth ... Reservoir : ~0Observed
Well:Namé S (M) Temp. € Temp. € Lab TDS. -
. Angela Hot-Springs -2496-2530 85 | 82.0 62@0 |
Bakers Hole RN ‘ - : ,
(wvo26) o 19 ks 16.0 330
 Bruce | 77“50.5-122 T 180 1370
Campaqua o L Tk 100 50.0 K10
c§|strip ‘ L 2580 100 97.0 1470
 Florence R 125 70 15.0 291
CFox e, 183-335 22 19.0 29
Halvorson Hot Springs 9k6 50 45,0 k760
Hanover 232 22 20.0 510
Hamser 313 22 18.0 1380
Hunsaker 33 45 ':15,0 240
‘Koehler " : C 91 90 4.8 340
Leistner 128 90 29.8 330
Lucas 210-1284 b5 b2.2 3150
Marysville . 1747 122 96.5 618
Mcleod 686 50 18.0 2100
Montaqua - 293-1527_ s 39.0 3260
Quinn's Hot Sprfngs'  | hh | - 25.0 --
Ringltng ~ 647-707 50 18.0 1360
© Rocky Ranch 1204 k5 42,0 3116
.Séco’(Sléep!ng' SRR S | .
Buffalo) 975 - b5 k2.0 3116
Scott Feed Lot #1 1,913j'  46 43.0 1400
Scott Feed Lot #2 921 L6 L4h,0 1240
50 50.0 290



TABLE 2. - WELLS [INVENTORY DATA
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(Continued) O/
Producing ~Estimated .
» Depth .. .Reservoir Observed
Well Name = = (M) ‘Temp. C  Temp C Lab TDS
Symes - . 76 88 39.0 290 )
“Two Dot "274 22 20.0 392
Uranium Test | 150 (7) 50 15.5 1226 .
‘Vendt 61 50 24.0 175



2.7 . PUBLIC OUTREACH PROGRAHS .
2.7.1 .. -Outreach Mechanisms =

Outreach mechanisms_have changed little in the past year. Personal
- contact with geothermal devalopers,'elther through phone calls,%letters'
or on-site visits, had thei@qst;j@pact;on development. General outreach
mechanisms were also used. ~ Several newspaper articles on geothermal .

"developmentjappaargd,ln\Montanavnewgpapers, including a'four-part,series:'

-in the ButtelStandard‘in4NOVembei;r

~A summary of contacts and results

: follows.
2.7.2  Summary of Major Contacts (June-December 1981)
Contact “Assistance Given

Walt Garrison, Attéfné&rv

- Virginia City

Gary Moiken .
- Silver Star Hot Sprlngs

Connie. Flamm o
Roy High School

~Frank Smoyer

" Helena

" Dr. Dennis Blacketter it

- ‘Mechanical Engineer

Montana State Unlverslty;

Witliam Dressler

- - Hastings Law JOU“HB);V,Q

Michael Grove
1st National Bank

‘White Sulphur SPringgf:;:{‘z,w

" Thor Jackola

JaCkolauEnglneerlhgﬁj

Bill Cunnlngham

The Wilderness Socletyaffi?

‘i-ASSlSted in negotlatlng water rlghts o

for hot sprlngs well

'lRegulatory, geologlcal and englneerlng

information

>4:General geothermal lnformatlon for
high school science class

' lnformatlon on aquaculture using

a geothermal source

itFeasnblllty study on. heatlng :

unV|erS|ty with geothermal energy :

Geothermal fegulatloh in Méntaha

'Arranged geothermal flnancrng meetlng :
wlth Clty Councul

,_,;Informatlon on goethermally heated '
- ethanol plants :

lnformatlon on geothermal leaslng

§ . nhear Yellowstone
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Contact -

‘George Ochenski'
Southern Cross

Jeff Renz
Patten and Renz law firm

Ed Sheitlin
VirginiavCity

Art thllam
Real Estate West,. LIV|ngston

Tom.BaterJdge
Tribal Hydrologist:
Flathead Reservation

Vernon Johnson
Fairview

Ed Mills

State Nursery, Helena

Charles Page v
Bozeman Hot Springs

Ira,Fonshill ‘ g
Fonshill & Co., Bolse

Allan Miller
Multitech, Inc., Butte

Bill Valach
Montana Power Company

Darrel Pearson
LPC Heat Pumps, Inc.

Eliott Allen & Associates
Salem, Oregon

Ron Wilcox, editor
Solar Law Reporter

Vivian Brideham
Goldcrest Realty

Frank Gruber

Helena

West Energy Planners
‘Aurora, Colorado

Enertech Solar Designs, lnc.
Blaine, Minnesota ‘

Assistance Given

' Geothermal greenhouse construction

Letter of support re tax credits
for groundwater heat pumps

' Soil warming and groundwater heat

pumps

“Assistance in marketnng Hunter's
.Hot Springs

Geothermal Exploration techniques

financing options

0i1 well conversion to geothermal

Greenhouse heating options
(direct-use and groundwater)

Pricing geothermal resources
Montana site data base
Critique for grant proposal for

space heating Warm Springs Hospital

Groundwater heat pump information

" Critique of draft heat pump

brochure

Arrangement for financial workshop -

Montana geothermal regulations

_'lnformatlon on marketing for
Norris Hot Springs

Rankine Cycle turbines

. Baker féasibility study for
geothermal district heat

Groundwater heat pumps brochure

314



Confact ‘Assistance Given
Coury & Associates District heating in Ennis and
Lakewood, Colorado o and White Sulphur Springs

‘ 2.7.3' Overall Prospectus fdr Future Geothermal Development

The prediction for geothermal development in the state remains the
same: interest in development is still strong in the state, but a lack
of financlng, engineering know-how and relatively low fossil fuel energy
‘prices in some areas may prevent geothermal from advancing rapidly in
'~the state, Recent'fédgral budgetkcuts in such brogramsras the cost-
shared drilling program,;the,apbropriafe technology grants program, and
~the techn?cai asslistance programlwill further hinder the rate of dével-

_opment.

Our bwh progrém will continue to provide geothermal information at
Ieast'thrqugh 1982. Emphaéis will continue to be on assisting specific
geothermal developers with specific projects. In addition, we plan to
produce several geothefma) publications and audiovisual materials that
will increase the awareness of the generai public as to the potential
for géothermal energy In the state.  The loss of the EGEG technical
assistance program and the reduction in our office staff to one full-
“time employee cannot help but affect our outreach efforts. We will
continue, however, to promote the development of geothermal in the siate

as much as we possible can.

3-15



' NEW MEXICO G“'..OI'HERMAL COMMERCIALIZATION PLANNING

SEMI—ANNUAL PROGRESS REPORT

July 1981 - December 1981 =

" NEW MEXIOD ENERGY AND MENERALS DEPARI'MENT

SANTA FE, NEW MEXIOO 87501

" Work performed under Contract No. DE-FC07—791D12017

Mod No. AOOi

U s. Department of Energy
’ Idaho Operatlons OffJ.ce -



TABLE OF QONTENTS

1.0 mmlw e ® & & e 9 & @ o & @ 6 9 * o O s 2 e o o

2.0

1,1 PURPOSE OF THE PROJECT « o o o o o o o « o o » &

1.2 OmEcrIVES. * L] - - . L4 .V . . ] . - L L L L L] L] *

1.3 STATE GEOTHERMAL COMMERCIALIZATION TEAM MEMBERS .

SPECIFICTASKDESCRIPTI(JNSANDPK)DWI‘S. e e o o o s o o

2.1

2.2

2.3
2.4

2.5

2.6

2.7

 2.7.1 OUTREACH MECHANISMS. . « o « o+ o

3.0

GEOTHERMAL PROSPECT IDENTIFICATION. o ¢ o ¢ o o o o o

AREADEVELOPMENTPLANS..;.............

2,2,1 STATE GEOTHERMAL PLANNING AREAS

2.2.2 SPECIFIC AREA DEVELOPMENT PLAN: DONA ANA COUNTY.

SITE SPECIFIC DEVELOPMENT PLANS « o ¢ o ¢ o o s o o o o

2.3.1 CANDIDATE GEOTHERMAL SITES « o o o o o o o o o o

TIME PHASED PROJECT PLANS o o « « « « o o « o o o o o »

2.4.1 ACTIVE DEMONSTRATION/COMMERCIALIZATION PROJECTS.

STATE AGGREGATION OF PROSPECTIVE GEOTHERMAL UTILIZATION

mSTImIom MYSIS * ° L] L] * L L o LN .

2.6.1 OVERVIEW OF STATE LEGISLATION. .
PUBLIC QUTREACH PROGRAM « « ¢ ¢ o o o &

*

*

2.7.2 SUMMARY OF CONTACTS AND RESULTS. « o o o o o o o o

2,7.3 OVERALL PROSPECTUS FOR FUTURE GEOTHERMAL ACTIVITY.

SUMMARY OF MAJOR FINDINGS AND REOCOMMENDATIONS o « o « 4. @

4-ii

13
13
18
18
18
21
21
26
26

27



TABLES
1.
2,

3.
4,

FIGURES
1.

NEW MEXICO IDENTIFIED GEOTHERMAL PROSPECTS. .

PROVEN, POTENTIAL AND INFERRED DIRECT

m APPLICATImS. L >. L] L LI L] L] * . * L

' PROVEN AND POTENTIAL ELECTRICAL APPLICATIONS.

POSSIBLE ECONOMICAL GEOTHERVAL ENERGY ON-LINE

GEOTHERMAL RESOURCES OF NEW MEXICO. . . .

APPENDICES

A-1
A-2
- A=3

A-4

A-5

TOTAL ACREAGE OF GEOTHERMAL LEASES . . .

STATE M * L ] . L L ] L] - .V L L] . L] .’

THE COMPLETE NEW MEXICO LIST OF CONSULTANTS,

RESOURCE DEVEDOPERS,‘PRIVATE USERS AND SUPPLIES.

4-iii

. 2
. 30
. 31
. 33

. 34



1.0 INTRODUCTION

1.1 Purpose of the Project =

';his project was developed as a mission-oriented program aimed at acceler-
ating the commercial utilization of geothermal "'re'sou'rees.?' The  project
pﬁ'ovides the Department of Energy, the State of New Mexico, and the private
sector with a technical and econamic guide for commercialization direction
and actual mplementatlon of developnent ‘proposals. These objectives' are
acccmph.shed thrwgh the marketmg strategies of public outreach, brokerage
functions, and nu.m:.-engmeermg eva.luatlons of spec:.flc resources and. the
’appropnate dlrect—heat appl:.cations. SR ' o

1.2 oObjectives
In this market planning effort of the New Mexico geothermal energy com-
mercialization program, critical evaluation is made of the potential geo-
thermal energy use, the avallablhty of geothe.rmal energy, and prospectlve
- user neeeds and appllcatlons. - '

In ‘arder to explore and assess all ma.rketmg poss:.b:.lities ‘for geothermal

| ,,camne.rCJ.alizatJ.on, the New Mexlco Team, in conjunctlon w1th the New Me)u.co
| State Um.versn.ty Energy Institute has :Ldentlfled major energy consumers,
’vmth specif:.c emphasis on potent:.al on-slte geothennal users ‘and: the
appropriate 51te-spec1f1c direct-heat appl:.catlons. This prrogect has |
'-provz.ded a basis for prcmotlonal maxketmg activities aimed at Spec:l.fic :
resource sites and potent:.al adopters of geothermal energy. Potential or



- current end-users of geothennal energy have been supported with technlcal
assistance on an as requested basis. This effort has prov:l.ded bthe New
Mexico State Team with good experience and greater insight into the market-
ingneedsanddanandsbyméend-users. |

1.3 Stéte Geothermal Commercialization Team Members

- George Scudella, Principal Investigator and Project Manager; Resources

Bﬁ_reau, Energy and Minerals Department, Santa Fe, New Mexico.

~ Roy Gumiff, State Geothermal Program Qoordinator; Chief Engineer, NMSU

Campus Project, Physical Science Laboratory, NMSU, Las Cruces, New

Mexico.

Dr. Larry Icerman, MMSUEI Coordinator; Directar, New Mexico State

- University Energy Institute, Las Cruces, New Mexico.

Dennis Fedor, EMD Coordinator; Energy Oonsultant, New Mexico Energy
and Minerals Department, Geothermal Cammercialization ~Office, NMSU,

Las Cruces, New Mexico.

-Kay Hatton, Mining and ,Minerals' Division Coordinator; Geologist,

Mining and Minerals Division, Energy and Minerals Department, Santa

- Fe, New Mexico.

- 2,0 SPECIFIC TASK DESCRIPTIONS AND PRODUCTS



2.1 Geothermal Prospect Identification

An estiamte of the geothermal energy potentlally available fram New Mexico -
prospect areas and s:.tes has been oanplled in Tables 1 through 3. In this
canpllatlon, areas and s:Ltes of geothermal prospects in the State of New
Mexico have been 1dentif1ed by various criteria for both electric and

direct thermal uses. -

" The prospective sites and areas are categorized in Table 1 as: (1) proven, .
(2) potential, or (3) inferred ed. T e e e

Proven sites: (1) s:.tes wh:.ch are in an advanced stage of developnent

or ccxrmerc:.allzation by a private canpany or by government for spec1-.~

fic appl:l.catlons ar dermnstratlms, or (2) s:.tes on v&uch favorable -
quantitatlve data on the measured subsurfaoe temperatures g volume, and .

water flowsareavallable. e

Potential sites: (1) sites on which there is exploration or develop-

| ] ment actlv:.ty, ar (2) Sit% on vzhich ‘some favorable quantltatlve sub-

Inferred sn:es- (1) s:.tes ‘identified by subsurface mam.festatlonsw-'
such as wells or sptr:mgs, (2) chenical thennanetry, or (3) prox1m1ty

to potential or pzroven sites.



TABLE 1

NEW MEXICO IDENTIFIED GEOTHERMAL PROSPECTS

ELECTRIC > 150°C

" PROVEN

POTENTIAL

INFERRED

Baca Location

Animas Area
Kilbourne Hole

"Radium Springs

San Diego Mountain

~ Closson

Columbus Area

Guadalupe Area

Jemez Reservoir

Lordsburg

Lower Frisco Hot Springs
Prewitt Area

Socorro

Southern Tularosa Basin
White Sands Missile Range

DIRECT THERMAL (20°C & T < 150°C)

PROVEN

POTENTIAL

INFERRED

Animas. Area
East Mesa Geothermal
‘Field*

Faywood Hot Springs -

Gila Hot Springs
Jemez Springs
Montezuma Hot
- Springs
Ojo Caliente
Ponce De Leon
Springs
Truth or
Consequences
Radium Springs

Albuquerque

Black Mountain-West Mesa

Cliff Area
Derry Hot Springs
Mesquite-Berino

: Mimbres Hot Springs
-San Diego Mountain

San Ysidro Area

Socorro

Turkey Creek Hot Springs
Upper Frisco Hot Springs

Crown Point
East San Augustin Plain
Fort Wingate

" Garton Well

Jicarilla Indian
Reservation

"Little Blue Mesa
. ‘Mamby Hot Springs -

Mancisco Mesa
Southern Tularosa Basin
Tohatchi

"*The area originally named Las Alturas has been reclassified as the East Mesa
Geothermal Field since recent research has proven the field to be far more
extensive than it was originally anticipated.

Source:
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-Swanberg, 1980; PSL/NMSUEI Data File, 1980; revised, 1981.



PROVEN, POTENTIAL AND INFERRED DIRECT THERMAL APPLICATIONS

TAELE 2

STATE OF NEW MEXICO

ESTIMATED - ESTIMATED POWER (quad,101°Btu)

LATITUDE/  TEMPERATURE (°C)
SITE LONGITUDE SURFACE SUBSURFACE VOL.(km3) - PROVEN POTENTIAL INFERRED
Albuquerque ©°35° 05" - ;o27.- 30, 3.0 - '0.0449
R 106° 45" o oo a0
~Animas 32° 08" 1027 UL&4 - 3.3 - ...0.0359  0.4102
‘ o 108° 50" . > L
 East Mesa Geothermal 3.° 16' - 55 120 75.0 - 0.5635
, Field* . 106°  42' ' ; o
Faywood Hot Springs 32°:33' [ 54 78-97 .- 1.0 - -
R ' 108° 00" _ o
Gila Hot Springs 33° 12" . 66 125 - - -
, ' 108° 12" ‘ ol : A o
Jemez Springs ©35° 47! 73 103 3.3 0.0806 *© 0.6150
106° 04" : e v
0jo Caliente 36° 18' 45 122-161 - 3.3 - =
. . 106° s8' - ,
Radium Springs  32° 30'  30-85  130-198 ~ 3.3 -7 .0.0368
- : 107° 58! :
- San Diego Mountain = 32° 37' 52 125 - - -
T T e 106% 59 e o
San Ysidro 35° 30’ 50 80 1.0 - .0.0206
106° 40" ’ . .
Socorro S 34° 02! 33 35 3.0 - 0.0135
! 106° 56 } '
TorC 33° 09'  36-46 100 1.0 0.0269  _0.4563
7 107° 15' :
TOTAL 1 0.0834  2.1608

*The area originally named Las Alturas has been reclassified as the East Mesa Geothermal
.Field since recent research has proven the field to be far more extensive than 1: was

origxnally anticipated.

Source: PSL/NMSUEI Data File, 1980; revised, 1981.
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- TABLE 3

STATE OF NEW MEXICO

PROVEN AND POTENTIAL ELECTRIC APPLICATIONS

ESTIMATED ESTIMATED POWER

1 LATITUDE/ TEMPERATURE (°C) Mwe for 3¢ .
SITE ] LONGITUDE ' SURFACE SUBSURFACE VOL.(km3) PROVEN POTENTIAL TQTAL -
Animas ' 32° 08' 102 170 3.30 - 5 20

(Lightning " 108° 50' : :

Dock) :

Baca Location 35° . 54 - 260-315 125.00° <50 350 1942
: : 106° 32 ' :
Kilbourne Hole 31° 57' 45-83 155 3.50 - 5 25
R , 106° 58' |
Radium Springs 32° 30" 30-85 93-130 3.30 - =5 30
: 106° 58’
San Diego Mountain 32° 37 - 125 1.00 - 5 20
, 106° 59° ‘ R —
TOTAL ' 450 . 370 2037

Source: PSL/NMSUEY Data File, 1980



2.2 Area Development Plans

2.2,1 State Geothermal Planning Areas

The New Mexico State Team has defined one geographical area for which the
- development and utih.zation of. geothemal enexgy prospects are lzkely be-
‘tween now and the year 2020, The flrst-prmrlty target areas for develop-
nentplarmmgaxecenteredmtheRmGrandemfttrmghoutltsenure
’lengthmthmthestate(mgurel). o

2.2.2 Specific Area Development Plan: Dona Ana County

Dona Ana coum:y has. energed as the f:.rst area of mtense study and planning
activity for d:u:ect thermal use by pu::Lvate and government entities. The
strong local mterest and oammmty leadershlp srmm for geothe.rmal energy,

plus the economlc growth pattern of El Paso, 'I'exas, adjacent to the county, '

‘,provided the bas:.s of selection for the area developnent plan. A number
of research J.nvestlgatz.ons of the geothermal potent1a1 J.n the county have
beenconducted"merearetwoKGRAsmthecmnty RadlmnSprmgsand
Kllbourne Hole. . The Kilbourne Hole KGRA, 1ocated near to the o. S - Mexico

kborder, ard - the Padium Sprmgs KGRA, north of Las Cruces, have potent:.al,
r»electr:.cal generation capac1ty. The Las Cruces East Mesa Geothermal Field '
. and the Radlun Springs area have oons:tderable potential for direct heat :

- appllcatlons.

The Dona Ana Area Developnent plan involves: (1) the investigation of the

area attributes such as geography, population, wonomy, and attitudes of
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the residents; (2) the energy demands of the area for both current and
projected needs by Standard Industrlal Codes and fuel types, and (3) the
current and future georthermal energy development act1v1ties. j A possible
schedule . of activities has been est:unated durJ.ng the planm.ng process, .
although the actual rate ‘of developnent 1s largely dependent on the actlons

of the private sector, which are influenced by many factors other than ‘v
resource availability.

Dona Ana County has the sécond largest geothermal heat potential in the
state, next to the Baca Iocation in Sandoval County. 'I‘he county has numer-
ous hot wells located outs:de of the two KGRAs and the East Mesa Geothennal
Field. The geothermal potentJ.al consztdermg a11 s1tes is estJ.mated to be
09899quadfordirectthenna1use. .

,DonaAnacountylsoneofthe fastestgrmngareasmNewMenco. The
total county population is about 100 000. Expandmg mdustnal and govern
mental sectors are contrib’uting’to a robust economy in the county.

Large-scale greenhouse operat:.ons, scme of th.ch are already located in
Dona Zna County, are very suitable to convers:.on w1th the use of heat from

geothermal water depend:mg on the resource and the locatmn Thus, large-
"scale greenhouse operators have been targeted as ptr::me potent1a1 geothe.nnal .
~ users in the developnent plan, R o

2.3 Site Specific Development Plans



2.3.1 Candidate Geothermal Sites

The spec:.flc resource s1tes and energy applicatlons (1.e., res:.dent:.al,
; canmerc1a1 ' mdustrlal, and agrlcultural), which are candidates for the
s:Lte speclflc development plans (SSDP) are hrlefly descrlbed as follows:

1. Albuguerque

: Current Application: Heat pump space heating of nine-story Sandia
 savings office building.

Ant:l.clpated Applications: Large user space heating: West Mesa Air-
| _ port, West Mesa High School, University of Albu-

querque campus pre-heat boiler system, district

heating of future subdivisions on the West Mesa.

Resource Data: Surface Temperature _ 27°C

Subsurface Temperature 30°C
Estimated Energy Potential: 0,04 quad
3

Estimated Reservoir Size: 3.0 km

2.  ‘Animas Lightning Dock

Current Applications: Space heating for one house. Two geothermally-
| Heated greenhouses with a total of 70,000 square
feet. Geothermal irrigation and soil warming
system for fruit orchard. |
4-10



3.

. Estimated Reservoir Size: 3.3 km

Anticipated Applications: Additional 500,000 square feet of geo~

thermally-heated greenhoi;ses. Site of DOE 1979
~ Appropriate Techno viogy Program grant in Region 6
" of $20,000 to Tom McCants.

Resource Data: ~ ° Surface Temperature ~ 102°C

Subsurface Temperature 155°C

3

East Mesa Geothermal Field (Formerly Las Alturas)

Current Applicatlons Space heating of President's House/University
: CenterandtheCampushotwaterandspaceheatmg

project at New Mexico State University.

Antlclpated Applications- 8pace heating: Sandyla.nd and ot_her cam—

nercial greenhouses, land developnent ‘subdivision
dlstrict heating. ‘

| Resource Data: . Surface Temperature - 85°C

Subsurface Tenperature ~-120°C - IR BT

Estimated Energy Potential: 0.56 quad

Estimated Reservoir Size: 75.0 km3
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4.

5.

C Resource Data..:'. . ‘Surface Temperature 30 - 85°C
 Subsurface Temperature 130 - 198°C

Jemez Springs _

Current Applications: . Bathhouse.

Projected Application: Greenhouse space heating, space heating of the
' village municipal buildings, and village district

heating .

Resource Data: Surface Temperature 73°C

Subsurface Temperature 103°C

Estimated Energy Potential: 0.64 quad

Estimated Reservoir Size: 3.3 km>

-Radium Springs

Current Application: No current application.

Antic:.pated Applications: Space heating for greenhouse complexes.
Industrial process heat for ethanol production

facilities.

._Estiméted Energy Potential: 0.0368 quad

3
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 Estimated Reservoir Size: 3.3km’

6. Truth or Consequences

| current A;Sélicatiché; Several resort spas,‘ bathhouses; and -p;as;
T gpaceheating oftheYuoca Dodge. Preheated boiler
) .ﬁ‘feedwater, hcrtdwater s.xppl:.es, and therapeutlc

i pool heatmg at CarrJ.e ngley Hospltal Space

o heating of city senior clta.zens center

i Ant:.c:.pated Applicatlm ) Yucca Gardens condcmmnm buJ.'ld:Lng camplex
o andcam\ercz.al bulldings. R

Resoﬁrce;Dataér ' surface 'renpera s
e e : . Sl]bsurface Tanmra 100°c i e

" Estimited Bnergy Potential: 0.48 quad

" Botiated Reservoir size: 1.0 ki’

2.4 Time Phased Project Plan
" 2.4.1 active Denonstration and Comercialization Projects
There have been ten recent geothermal demonstrat:.m and ccrm\erc1allzation
pro:ects in New Mex:.co. Seven of these projects are dencnstratlon and com~

merc:.allzatim pro;ects that were mitlated by the New Mexico E:nergy and
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Mmerals Department and cost-shared with federal and pr:.vate funding

sources., F1ve of these projects resulted in active d1.rect thermal demon—

st.ration systems.

rNew Me:uco State Unlvers:LtL(NMSU) Campus Pro;ect The system de~

1:Lvers about 10 m1111.cn Btu/hr for hot water heating in 30 campus

| ,bulld.mgs, mcludmg 5 multl-stmcture donnltorles, space heatmg of
the natatorium and football stad:.um, and heating of the :Lndoor and

outdoor pools.‘ Te project had a total installed cost of about $1.5
mJJ,lJ.on and the armual savings on expenditures for natural gas w1ll

'be appro:amately $300 000 J.n 1982, 'Ehe operating systen uses -two

260 m (860-ft) production wells capable of produc:.ng a total of 2,270

" liters/min (600 gal/min) of water at a temperature of 61 to 63°C (142

to 146°F). The hot water is tranported via a double msulated cement
asbestos pipe to a heat exchanger pn.or to being reinjected 788 m

' (2,600 ft) away. Fresh water fram the campus water supply is heated

at the heat exchanger and transported by the same type of pipeline
1,820 m (6,600 ft) to a central distribution point," arr:.vmg at a
temperature of 58°C (137°F). The not fresh water is then distributed
to buildings withing a radius of about 1,210 mu(4,000 ft). The pro-
Ject was initiated in February 1990, constructlon began July 1, 1981,

and the system will become operational in early 1982. ‘mis pro;ect”.

advanced through the spectrum from bas:.c research to cam\erCJ.alJ.zatlon
in approximately six years, with the fmanc:.al support of the ‘State of

,‘&wMemcoBuergyResearchandDevelopnentProgramandtheU. S. De-
_ partment of Energy. When canpieted, this system will be one of the

. 7 _nat‘.i,on's' largest kdirect-use applications of geothermalrenergy._
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University President's House/University Center, NMSU, Las Cruces.

T mhis smgle building space-heating progect, th.ch preceded the NMSU

3.

h Campas Pro;;ect: as a prototype, is ‘supplied by & well drilled into the

East Mesa Geothermal Field which underlies the building. The space-

- heating systen uses 48°C (118°F) water fram a depth -of 137 meters
(450 £t) at a flow rate of 68.1 liters/min (18 gal/min). -The project
'started June 28, 1979, the construction was ocmpleted in September
1980, and the building ‘Was occupied in December 1980.  Monitoring
and reportmg activities were scheduled to continue until June ‘1'982.

' Solar-assisted geothermal greenhouse, Faywood Hot Springs. The

" resource is the Faywood Hot Springs 48.3 km (30 miles) southeast of

Bayard, New Mexico, which ‘flows at 132.5 liters/min (35'gal/min) at a

temperature of '54.°C (129°F). The gecthermal greenhouse uses Tunoff

water frcm t.hehot sprmg 'megreenl':ousewasconstructedand is

operated by handicapped labor ‘from the Southwest Services for Handl-
capped Children and Adults, which also owns the greenhouse. Native

plants for waste ta:.lmgs reclamation projects by Kennecott Oopper"

N Corporat.:m are beJ.ng grown. Inltiat:l.on of this project was on June

4,

"18, 1979, and mom.tormg and reportmg ended Decenber 31, 1981,

'CJ.ty of Truth or conseg1ences SenJ.or Clt:l.zens Center This" retroflt

;'space-heatmg pro;ect tapped the artes:.an thermal ‘water basm under—_

| lymg the c1ty. ‘l‘he well water tenperature in the ‘area averages 43°C v
"?":"(109°F). An attempt to produce geothemal ‘water was unsuccessful when
a6 m (250 £t) dry well was drilled on city property. An enstmg

well was then oonnected to the Senlor Citizens Center to supply up to
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100 000 Btu/hr durlng peak dena.nd perlods The des:.gn, mstallatlon,

- and nm1tormg of the space heatJ.ng systan was completed by February

5.

198L. The project cammenced on June 28, 1979, and monitoring and re-
porting ended December 31, 1981.

Solar-assisted geothermal greenhouse, Ranchos de Taos. The ~resource

1s the Ponce de Leon Hot Springs near Ranchos de Taos. The springs

... discharge 1,305,977 liters/day (240 gal/m:i_n) at a temperature of 35°C

 (95°F) and an elevation of about 2,256 m (7,445 ft). The project
' ut:ilizes a geothermal heat recovery system to provide thermal energy
. for greenhouse space heatmg for grom.ng cash crops and other can-

:> mercial processes. This project used technology transferred from

6.

.. The pu:o:ject cammenced on September 18, 1980. The system was monitored

-power plant waste heat recovery systems and was conducted by Solar
‘America, Inc., of Albuquerque.r The project began May 22, 1979, and
was dedicated at a ribbon—cutting ceremony on October 28, 1980. Moni-.

toring and reporting are now camplete.

Carrie Tingley Bospital, Truth or conseqdences. This project consists

of a geothermally preheated hot water system designed, installed, and
operated by the BDM corporation. The project utilized an existing
well system that provided natural hot water for two therapeutic pools.

. l',untn.‘l June 31, 1981. The system is equipped to handle 169,000 liters/

- day (31 gal/min) of continuously pumped well water at a temperatﬁre of
' 43°C (109°F), which contains a useful heat content of 12,000 Btu/min
4 me to the relocatlon of hospital operatlons to Albuque:que, the geo~
thermal system and . physical plant are u_xactJ.ve and will remain so

}\mt'i.l' the proPerty is sold and operations restarted.
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7.

1L'eggs Products, Inc., Mesilla Park. This project evaluated the po-

i tential resource and requlred engmeermg needed to ‘bring geothermal
: energy on line ‘for mdustr:.al process heat at the hosiery manufactur-

':i.ng’plant‘. A 545 m (1,'800 f't) test well was drl.lledjon the plant site
""on My 12, 1980, No usable ‘resource was found but a bottom-hole

e sture of 32°C (9005-) was encountered, with a noticeable increase

in tenperature grad:.ent near the bottom of the ‘hole. A series of
| _econamic and englneermg studies determined that the development of a
Mdeep resource to pn:o\ude process steam would not be - ‘econamically

: 'feasmle ‘and no further cmmerc1alization ‘activities are" planned

With the exception of same historical ‘hot ‘spring resort spas, most private

business enterprises utilizing geothermal- energy in New Mexico started in -

the 1960s., The most significant developments are listed below:

1.

Baca Location geothermal power plant demonstration program, Jemez Mts.

" he resources for this project are within the Valles Caldera and in-
‘clude both liquid and vapor-dominated reservoirs. - The major ‘liquid-
""dam.nated reservoir is over-pressured ‘and ‘contains a calculated 1. 8 X

kg of fluid in place. The average reservoir fluid temperature is

:l.n emc‘ess of '260°C (500°F). “The main productlon and :Lnjection zone is

- the lower Bandelier Tuff-- upper Bandelier Tuff forms the caprock.
Smce the first geothermal well was’ completed in 1963, Union Geo-

thermal of New Mexico has ccmpleted more than 20- producmg wells,

: Dnllmg act:.v:Lty was suspended in late 1981. mn.ng 1982, the U.S.

Deparbrent of Energy, the Public Service Company of New Mexico, and
Um.onGecthennalofNewMex:.co arehkelytotemmatetheprogect ’
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2.

The Animas Valley geothema} greenhouses. The two commercial green—

’ ‘housesb, operated by Tom McCants and Dale Burgett; are together Jbecause

they have the same underlying resources, identical charactaristics,

energy—use applications, and geothermal energy-requirements. The re-

- source is the "Animas hotspot", a very shallow ancmalous aquifer,
. where abundant water of 102°C (217°F) is obtained at depths of less
than 29 m (96 ft). The thermal anomaly has no surface nanlfestatms, ,

~is geophysically conspicubus in a one square-mile sectiori, and is

e ;:api:érently a fault-controlled feature adjoining a sediment-filled

3.

- basin, The two greenhouse operations overlying the thermal ancmaly

use 36,000 Btu/min and 17,000 Btu/min with no thermal drawdown. The

. geothermal energy is used in the production of various high-price

floral plants, particularly roses.

Geothermal heat pump systaﬁ at the Sandia Savings Bldg, Albuquerque.

‘Two aquifers, at 27 and 81 m (90 and 270 £t) of depth, supply cool and
© wamm ’-watevrs, | respecti\fely, according to the seasonal demand. Two
';Wells are involved in this operation. The shallow well supplies cool
‘water with a temperature range from 17 to 21°C (60 to 70°F). The
‘deeper well supplies warm water at about 27°C (81°F). The water is
- withdrawn fifan either the cool or warm well, depending on the seasoﬁ,

and injected into the other well. A heat exchanger and three 100-

“horsepower campressors are used to boost or lower the water tempera-

‘tures for winter heating or . sumer cooling., Heating requires

2,518,000 Btu/hr and cooling requires 3,467,182 Btu/hr.

2.5 '_State Aggtegatim of Prospective Geothermal Utilization.
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246 Iﬁétituti&xal Analysis

Estmateshavebeenofthetotal geothermal energym—-lme fortheplanru.ng
areaasa function of t1metotheyear2020andare summarized in'rable 4.

2.6.1 Overview of State Legislation

 Legislation regarding ;lJ:fegulatory conflicts, geothermal leasing, and dis-
trict heating authority was not considered during the 1981 iegislative ,
 session, However, it is possible that same difficulties in the relation-
‘ slup between appropriatiVe rights and correlative: brigljts_ for geothermal

resources may -potentially be resolved through administrative action.
District heating legislation and amendments to state geothermal leasing

policies have not been examined in recent legislative sessions. A review

- of state statutes and extensive discussions and correspondence with Steve

Reynolds and D.E. Gray of the State Enegineer's office identified the

following findings:

*  In Geclared groundwater basins, conflicts between appropriative rights

| and correlatlve rights for geothermal resources may potentially be re-

B solved admm:.stratlvely. In the State Engmeer s view, the resolution |

'~ may be achieved through condltmns placed on geothermal fluid appro-
. priations vis-a-vis other geothermal appropr:.atlons '

*  The State Engineer's jurisdiction does not extend outside of declared
gromdmter basins, The 'é.ppu:opriate' rights/correlative rights con-

flJ.ct, therefore, cannot be resolved in these areas by means of con-
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TABLE 4

' POSSIBLE ECONOMICAL GEOTHERMAL ENERGY ON-LINE (10%2 Btu)

 YEAR  YEAR  YEAR  YEAR

COUNTY 1985 1990 2000 2020
Dona Ana | | 2.47  8.09  23.00 48.70
Bernalillo,'Torrénce, and Valencia - - t0.77 - 0.81

Los Alamos; Rio Arriba, Sandoval, Santa Fe, and Taos  1.87  5.37  13.13  26.10

Sierra and Socorro B 10.72 7 1.79 2047 3.22

Catfon, Gfaht, Hidalgo,.and Luna - - - 0.89 ¢ 4.43 - 6.99
,Chaves,iﬁddy;'teé;vLincoln, and Oﬁéfo o - = - -

R McKinley, San Juén,'énd Cibola e 0;65' - 4.38 1170 " -23.20
Ali ﬁorfhééscern counties | - - - S
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° aitions on geothermal rral appropriations, Iegislatlon to resolve the
"“‘conflict in these a.reas may be warranted. = ‘
*" ' adcording to certain statutory provisions (872-12-25 NMSA [1978]),
‘ ’non-p'otéblfe‘" ‘water at depths of 2,500 feet or more is exempt from
declared basins., Although the State Engineer questions the force ef
| this provisien, it may remove most hinderances to deveiopferit of deep
~ resources. Geothermal developnent is clouded by this provmlon in the

; statute, which deserves leglslative review, '

only one legislative ‘item was enacted in the 1980 session and is 'df great”
'mporbame in promotmg geothermal enen;y mNewMex:.co ‘An appropriation
" called Chapter 134 of Laws 1980, Section 2, was enacted to provide $600, 000
of State funds for the purpose of flmdmg geothezmal drulmg and demon-
| stratmn projects, with the stipulation that awards be made” only on the
"basm of equal match.mg funds fram’ private or federal sources. . =

During the 1981 leglslatlve sessxcn, $829 000 was appu:‘oprlated to fn.nance
the construction of the camp.:s geot.hemal heating prOJeCt at New Mexico
State Um.versz.ty. mls progect is the largest demnstratlon of the ‘use of )

;geothexmalenergylanMch-ﬁ

2.7 Public Outreach Program
ﬁlegoalofthepubllcmtreachProgramwastomeaseawarenessandf
acceptanceof geothexmal energyandtopramtetheuseofgeothermalre—

‘sources by J.rxiustry, cmmeme, agr:.culture, and govenment, This program
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was designed to expedite the direct applications of geothermal energy by:
(1) 1dent1fy1.ng geothermal application concepts and potent1a1 resource end-
users, (2) identifying potential funding sources by serving as a‘broke.r
| between end-\is'ers, gove;j:mnent,‘,arﬁ priyate resource developers;,a:_ﬂ (3)
providing engineering. and techru.cal assistance to potent:.al end-users.

-2.7.1 OQutreach Mechanisms

. The New Mexico Outreach Program is oriented prmiarily toward assisting
potential end-users. Outreach mechanisms utilized include:

-* - New Mexico Commercialization Office Technical Assistance Program -

»  * New Mexi.co Energy Research and Development Program
- *  New Mexico Geothennal Demonstration Program

* New Mexico State University Energy Institute Low Temperature
Resource Assessment (through DOE and NMERDI funding) and Geothermal

Regional Operations Programs.
* DOE Region VI Appropriate Energy Tec}mlogy Snall-Grants Pro_gram

* DOE 100-Hour Engineering Assistance, Direct Heating, and Reservoir
Engineering Assistance Programs

* NewMe:acoEnergyExtensmnServmeOutreachProgram

New Mexico Commercialization Office Technical Assistance Program. ~ Techni-

cal 'a’ssistame and information was distributed to 23 companies with

potential geothermal cammercialization activities in Dona Ana County. The
canpames were either interested in resource as’sesSnentr ‘and potential de-
Velopment orv'end-user applications. These campanies include:

" Resource Assessment and Potential Development | '

- C‘naffee Geothermal Ltd., Jay Dick - cost shared resource assessment
: : H;Ldaldo cmmty Industrlal Develognent Committee - resource assessmentv :

for Animas Valley
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Hunt Energy corporatlon, Geothemal Division, Roger Bowers - resource
assessment ‘

. McCulloch Geothemal - land leasing ass:.stance o
Trans-Pacific Geothermal, Inc., Tsvi Meidav, oost-sharedresource

assessment

End-User Applications =

' ‘Charles O'Donnell - heatmg apartnents in Telshor area of Las Cruces
Cm.no Valley Greenhouses - poss:.ble relocatlon to Dona. Ana County '
’ _Clty of Las Cruoes - geothermally—heated new outdoor sw:.rmd.ng pool

City of Las Cruoes (Animal Humane Society) - geothermal heating of new

':v'Eddleansconstruction res:.dential housing inLas Cruces'

kF:Lrestone Greenhouse - geothermal greenhouse heatmg :

Gadsden - School DJ.strJ.ct geothermal heating of new school oanplex

"jk‘fGood Samar:.tan Ret:rement VJllage, Joe Pcmplin heating of apartments
* Greenleaf Nurseries, Ray Kitayama possmle relocat:.on in Dona Ana

County

o Memorial General Hosp:.tal geothermally-ass:.sted space and water

heatmg

» Nat:.onal Rose Growers Assoc:ation geothe.nnal greenhouse heat:.ng

Pajaro Balley Greenhouses - geothermal greenhouse heatmg

| Prepared Foods, Inc, - poss:ble geothermal user (new to Dona Ana

County)

s ,Radiun Springs greenhouses, Tcm Beall -geothermal greenhouse heat.mg

--and possible relocation ‘to Dona Ana County

‘Sandyland Nurseries, Frank Ccbb -~ well driIl:Lng under the New Mex:.oo o

Geothermal Demonstration Program

’ "Shaam Ramos & Assocxates - geothermal greenhouse heatmg

Solar Mesa Greenhouse - geothermal greenhouse heating
Albuquerque Federal - res:.dential subd1v1510n east of Las Cruces
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New Mexico Research and Development Program. Six geothermal demonstration
and/or camnércialization projects have been funded under the New Mexico

) 'Ehergy Research and Developnent Institute (NMERDI) Research and Development
Program. ' o T

Utﬂlzatlon of Georthem.al Energy for Agribusiness Developrent in
Southwestern New Mexico - an assessment of resource and econcmic po-
,tent:.al in the Animas Valley for agr:.busmess end—users.

- New Mex:.co Geothermal Cammercialization Coordmatlon - base support
' for actlvitles of the State Cammercialization team.

Geothermal Test Well Drulmg Program for the Village of Jemez Springs,

-~ New Mexico Mexico - test:mg and establishment of a production well and pre-

" 1iminary engineering design to space heat the Town Hall and Fire
Department building. -

 Camprehensive Planning for the Development of Geothermal Energy :m Las
“ Cruces and Dona Ana County, New Mexico = accelerating the development
and cammercialization of geothermal energy in Dona Ana County by in-

" .cluding local governments  in planning and coordination through the

- foimai adoption of city and county geothermal omnerc:.allzatlon
- policies, . , , '

* New Mexico State University Campus Geothermal Demonstration Proiect -
detailed engineering construction cost estimate and economic evalua-
tion of low temperature geothermal energy application for the NMSY
campus - ' ' | .

- Monitoring Environmental and Related Performance Parameters for a
- Rankine~Cycle Turbine Electric Generator Utilizing Geothermal Enexjgy
- at the Gila Hot Springs, New Mexico - an evaluation of the environ- )
. mental - effects, if any, fram the operation of a 10-kwe Rankme-cycle .
generator in a rural location.

New Mexico %othemai Demonstration Program. In 1979, six projects were
funded for goethermal Space-heatirxg demonstrations under the original
| .$200',v0(‘)0 progrran.ﬁ Four of these demonstration systans remain in oPeration

- and twoha’ve-becar'\e inactive.

" Active Damnstratlon Pro;ects
~ . City of Truth or Consequences SeniorcltizenCente.r
- Faywood Hot Springs geothermal greenhouse .
- NMSU President's House and University:Center, Las Cruces
: 'Ranchos de Taos geothermal greenhouse
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\ e veloped for funding consideration’ under this program. .

‘ ”::Inactive Demonstration ‘Projects.. : ‘ '
Carrie Tingley Hospital, Truth or consequences
L'eggs Products, Inc., Mesula Park

Under’ the additional $600,000 program, one award was made to Sandyland’

‘Murseries for a $175,000 drilling program in April 1981. This award was

later relmqulshed in ant:.clpata.on ‘of geol:hermal energy beoam.ng ava:.lable

- fran pr:lvate resource developers., New pro;ect appl:.cat.lons are bemg de-

New Mexico State University EnergyInstitute ‘Low Temperature Geothe.mal e
" Resource Assessment. and Geothermal Regional Operations Programs. = - Through

funding by the’ NewMex:.co Fnergy Research and Development Institute and
the U.S. Department of Energy, Difri‘sion of Geothermal Energy, two. major
camprehensive programs, “one for- statew:.de low temperature resource assess-
ﬁent activities arxiorxeforeconanlc anaIYSié‘of ‘potential’ resource ’appli;
catlons prov1ded state—of-the—art data for distribution to potentlal

_fend—users. T EASEIA L S s e T T e

" DOE Region VI Appropn.ate Energy Technology Snall—Grants Program. S me

’ geothermal project was funded to Doc Campbell at the Gila Hot Springs ‘to

ass:.st in the test:l.ng of a 10-kwe Rarﬂune—cycle electric generator system
to prov1de electrJ.cJ.ty frcm low temperamre geothermal resources in> a ;‘

: ranotearea.

3 ‘DOE 100-Hour Engmeermg Assistance Program. " BGSG techm.cal 'assistarioe"was

obtained for two end—use.rs.

The Navajo Nation and the Gallup—McKJ.nley School System, Ken Newman of
K.L. Engineering - to assess the geothermal potential in the Twin
‘Lakes/Tohatchi areas for possible space heating of a new school

;1,47 r-f"'2>5 I



Ojo Caliente Mineral Springs Company, Coupland, Moran & Associates - v -
to assess the potential for space heating in a resort complex.- o/

DOE Direct Heating Program. BGSG technical assistance was cbtained for an

additional two end-users-‘

g CJ.ty of Las Cruces, Eliot Allen & Associates - to assess the dlstrlct
heatmg potentlal J.n Las Cruces. ' »

S ’C:Lty of Truth or Consequenses, Eliot Allen & Assoc:.ates - to assess
‘ ﬂledlstrlctheatmgportentlalm'l‘orc. R

' DOE Resetvon' Englneermg Ass:.stance Program. Er;&G techmcal ~ assistance
was cotained for four end-users: '

City of Las Cruces -~ gradlent well dr:.llmg for West Mesa developnents.
- Doe Campbell - pump testing a well at the Gila Hot Springs. '
‘Rarl Kortemeier - geotbermal heating of a T or C condamnmm ccmplex.

-RandyAshbaxgh futuregeothennal usage in T or C.

'New Mexico Energy E:xténsion Service Information Programs Energy Extension

Serv:.ce (EES) state and reglonal offices assisted in the dlssemnatlm of
geothermal mformat:.on and referral of potent:.al end-users to the New

Mexico State Cammercialization Team.
2.7.2 Summary of Contacts and Results
Allofﬂ:econtactsnadempastyearsaresmmarlzedandbrleﬂydescnbed

in Append:.x 25, _"The Complete List of New Mexlco Oonsultants, Resource

Developers, Pr:Lvate Users and Suppliers.”
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2. 7.3 Overall Prospectus for ure Geothemal Activ1ty

'Ihe New Mex:.co Geothemal Demonstrat:.on Progran has successfully raised the

prof:le of direct use georthermal energy as an alternat:.ve energy resource.

K New Mex:l.co now fmds 1tse1f m a pos:.tlon of not only hav:l.ng f:Lve active
| danonstrat:.ons stJ.mulated by state—fundmg but also hav:.ng ‘an actlve mter-
estingeothemalenergytec}mologyshwnbyabroadspectnmofwr’

cammm:Lty.

Cmmtyinthesouthernpartofthestate. The'oountyisthehmeofNew

Mem.co State Um,versity, which w111 actJ.vate its gecthennal system on the
\.‘campus m February 1982.> The Un:wersrty successfully canpleted two pro- '
»ductz.on wells and obta_med state and DOE fmancn,al a551stance for the con-

structlon of the campus dcmestlc hot water and space heat.mg systems me

State Ommercmhzatlon Team has been wor]u.ng w1th carmum.ty leaders in
Dona Ana County to :Ldentlfy and attract potent1a1 users of geothemal

energy in a varlety of applicat:.ons

All m a11, New Mexico s georthermal future oontmues to be br:n.ght and
georthennal energy camnerr:lallzatlm actlv:LtJ.es contmue to expand The
'State ofNewMe:ucocontmuestotakeaveryactlve mle:.ngeothermal

Aresearch, developnent, deswnstratlon, outreach and cannerc:.ah.zation ’Ihe o

1mpact of these efforts 1s becamng mcreas:.ngly v151.b1e as the mterest
geothennal energydevelognentgrmvs thrwghoutNewMem.co B
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3.0 SUMMARY OF MAJOR FINDINGS AND RECOMMENDATIONS

N

2.

o.xtreach efforts have raJ.sed the geothermal proflle and substant:.ally

J.ncreased end—user potentlal.

‘lhe State of New Menco's geothermal programs have had a substant:.all

p051t1ve impact on geothermal development, technology t.ransfer, and

outreach ~These act1v1t.1es w:.ll cont:Lnue to be supported by the State
S as the federal carm:.trent to " the camnercialization of geothermal

',»energy technology declmes.

30 'V
“to geothermal development. The mitial $200, 000 appropnatim has

4

5

New Mex:Lco's Geothermal Demonstratm Program has prov:.ded a blg boost

_'been developed into six pro;ects valued at more than $500 000. The
‘new’ $600 000 appmprlatlm is expected to stimulate add:LtJ.onal pro-
:Jects in the near future The New Mex:l.co State Unlversity campus

project . will prov:.de the f:Lrst cam\ercial-scale deumstratlon of

"geothennalene.rgyuse:inNewMe:aco.

The first maJor prlvatelyhfinanced geothermal progect, which is l:l.kely

, tooocurdurmgthenextcalendaryear, w:|.11 tr:.ggeravexyrapld‘
f:grwﬂimthem:ulzatmofgeoUmalenergyresourcesmNewwuco

:Tectmologlcal and fmancial efforts must be made to reduce geothe.mal‘
_Ydevelopnent risks by improvmg technologies assoc:.ated w1th explora— -
' 't:Lon, well drlll:l.ng, and reservoir identlficata.on Prime. emphasis

must be placed an reducing the disproportionate risk. associated with

first holes.
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APPENDIX A-1

TOTAL ACREAGES OF GEOTHERMAL LEASES - NEW MEXICO

u’;Federal Leases

Total Acreages of Competltlve Leases in KGRA's-" 87,540
(51 Leases)

Total" Acreages of Non—Competltlve Leases: 138,170
: (72 Leases)

State Leases

Total Acreages of State Leases: ' ‘ 21,184
(53 Leases) '

| TOTAL OF ALL ACREAGES LEASED . 246,894

Y
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e S apempmae2
mmmmmmmms-mmm

T35, T . —mmE 05

aminoil USA, Inc.  1,235.45 1 . . Redium Spgs, KGRA - 02/01/78 $ 8,29
i | T po1s, AW o U
 pnadarko Proddction 18,476.45 9 Kilbourme Hole, KGRA = 07/01/75 = 10406
iy i SIS T eRN ) o 30,50

10.63

Cheron 0SA 0 2,19348° .~ 3 . Fadim Spgs. KeA,  12/01/77 30,50
: IR . Coy e e nim21s, RIW ' 12/01/78 - 10.63

NK. Bmt 360.00 2 Redium Spgs, KGRA - 12/01/78 5600

HIDAI.G) ST T . P FRISEI IR . .
Amax Exploration 6,560.43 3 Lightning Dock, KGRA verious < 3.3
i e N .. L. .. 258, 9 &20W .. .. 8:11 .

SN R 13,07

Aminoil USA, Inc.  1,271.64 1 Ligt:rtning Dock. KGRA 01/0L/77 1.99 -
7.E. Blankenship = 1,235.72 .3 Lightning Dock, KGRA ;;701/01/'77 1,99
e N ST i T28S, RISW B e

' carth Power Corp.  5,060,12 - ~2 - Lightning Dock, KGRA. . 10/01/76
-~ T24 & 255, R19 & 20W - 12/01/78-

Phillips Petrolem ~ 2,898.37 - 2 Lichtning Dock, KGRA  10/01/76  3.38
 Company - R w7 128S, RISW o e - 5,23

RIO ARRIEA L e v ’
 amax Exploration’ - - 6,183.45 4 uo Baca Location No.l - %~.«._oa/01/77, R 75-51 e
S P .. KGRA, T2IN, R3 & 4E 12/01/77 ‘ 5.23

AT———

wmax Bploration  3,870.84- 2 Baca Location No.l 08/0L/77 - s.e1

4 ; 7 e ot Ly S pan R RGRA, T18N'R3 &,(4E;f’?f;’ , |

Sources: Bureau of Land Managenentlxay Hatton, 198'0, ’



APPENDIX A—3

'FEDERALACI'IVEW-OIVIPETITIVECEOI'HERMALIEASES NEWMEXI(I)

QOUNTY &

4 - 32

, SIZE, ~ NO.OF DATE
LESSEE ACRES  LEASES ~  LOCATION ISSUED
DONA ANA |
Ma.ry Antweu 1,365.44 1 . TI95, R 03/19/79
~ C.‘nevron Usa, Inc. 252247 2 | ;7:.'1‘20‘& 215, RIE & 1N 06/29/79
J.F. Grimm 9,568.61 5 T25 & 265, RIE 06/11/73
C.L. Bt 13,7308 6 T27S, RL& MW & 05/29/75
E ' 20 & 21S, RIW 06/26/79 -
i | 01/25/80
Nancy B. At 1,280,00 1 T28S, RW 05/20/79
‘Nelson B. Bt 15,536.00 7 T26S, Rl & 2W 05/29/79
N.K. Bt 8,306.94 4 -  T29S, Rl & W 05'/2'9/',79 |
M. Sands 2,440,000 1 T20S, RIW 04/27/79
Raxroné Sands 4,307.79 3  T20 & 215, RIW 04/27/79
H.W. Schoellkopf, Jr. 9,636 .92 3 T17 & 288, RoW 05/29/75
Southland ‘Royalty Co. 14,263.29 7 ' T19, 20 & 21S, RIE 06/15/79
HIDALGO
Chevron USA, Inc. 5,814.13 4 T26S, R20W 09/11/79
| ST | 11/01/79
Parth Power Corp.  533.68 1 T26S, RIW 12/28/76
Sun 0il Campany 1,280.00 2 255, R20W 10/24/79
: ‘Ihennal Resources Inc 1,320, 0 2 T25S, R19W 07/07/7741 :
&othexmal Corp. 2,954.57 2 255 265, RI9 & 200 © 03/29/77
SANDOVAL | ‘
Occidental Geothermal 2,817.95 4 TN, RLs2E 07/07/77
I ' 06/21/79
" Sunoco Energy Dev,Co. 4‘1,-5'42.3'2 2 TSN, B3 & 40 08/19/77



e APPENDIX Ar3

' FEDERAL ACTIVE MN—M'IPETITIVE GWH-IEH’IAL LEASES - NPW MEXI(D

(cont'd)

- “COUNTY & . SIZE,

~—0.0F
- LESSEE ACRES ~ LEASES LOCATION

DATE

~ ISSUED

_SIERRA

" Fluid Energy Corp. 12,182.93

- Chevron Usa, Inc.’ | " 639‘.36_ &
Energetic Corp. 640,00

GRANT

S———

* mminoil USA, Inc. . . 5,015.94
©HIDALGO

- Amax Exploration, Inc. 5,634.00
Aminoil USA, Inc. 96000

~ SOCORRO

J.W. Covello | 640,00
 Gulf 08l Corp.  960.00

18

N

* 08/14/79
- 07/19/79

08/08/79

. 07/10/79
" 07/19/79
108/03/79

03/12/75
03/12/75
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APPENDIX A-4

. GEOTHERMAL LEASING IN NEW MEXICO ON STATE LANDS

. Fiscal Year

71-72
72-73
73-74
74-75

;“75-75

76-77
77-78

78-79
79-80

 80-81

No. of lLeases

27
24
212

213

185

147
137
54

53

-Acres -

15,487
90,242

90,882

78,579

63,374
56,991
21,828

21,184

Source: State Land Office, Minerals Division
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nmmmnoummtmmmco

Elq:hant{nitte N

m:ﬁ;or(:msequev:,esv

Billsboro

mnmm

Amax ;
City of T.or C.
MCR Geothermal

. New Mexico State

Universtiy

- O'Brien Resaurces

O'Brien 'Rescutcs
Amax Exploration

Aminoil

A.J. Antwell
Chevron Resources
Earth Power

Reading & Bates
Petroleun Co,

‘Area Companies Camnents
Rincon A.J. Antwell Has vox:kin:} umngene'xt with active gecthermal campanies and has interests in
) o : three areas: ' Animas, Rincon, and Ojo Caliente - mHadoru
San Diego Mountain ~ Runt Energy Corp. Three 2,000~ft heat-flow wells permitted,
mdims;:dngu Aninoil/GRI - Geological and gecphysical program starts spring of 1982.
H.N. Balley tne 500-ft low-temperature producticn well, five S500-ft heat-flow wells, and
e 500-ft temperature cbservation well permmitted., Results encouraging;
164°F water at 100 gpm at depths less than 27 feet. Direlt use possibilities
. being evaluated. ' Possible energy park under consideration.
. Chevron G.S.A. . _... Now evaluating data from extensive drilling and gecthysical work.
" Rant Energy Carp. 'D:ﬂledwodeepocplomtimweusvtdd:mbetngcmdidmﬂmluatd.
. Plansﬂzizddeep ecplontimwe.utor&xisarea.
o _ Southland Royalty. - - - Pederal leass pending, . .l
las Cruces Chatfee Geothermal uﬂercoqaet:ativelgreanmt withmwilldrilltmtyhoﬁftymo-tttenp-
7. ;erature~gradient holes on East Mesa ares (fram East side of Las Cruces to
‘Texas most pranising site in search of 200 to 300°F fluids, Gcal: irivst- .
. rial processing for Las Cruces.
New Mexico State One $05~-ft production well, two 1,000~£t p:odu:tim wells, two 100-ft cheevve-
E University - tion wells, and cne 860-ft cbservaticn well drilled.
, Scuthland Royalty Federal leases pending.
Mesquite-Berino-Anthony Southland Royalty  Federal leases pending.
Kilbourne Hole Hunt Energy Corp. §ix 2,000-ft heat-flow wells permitted.
Faywoad = ‘ Aminoil /GRT Geoloqicalummicalptogmmmofusz.
Ojo Caliente ~ La Madera A.J. Antwell leagses pending BIM approval ,
valles Caldera Amax Geochemical and thermal-gradient evaluations t:l.ni.shed.
i Amincil/GRT Drilled seventeen 500-ft and three 2,000-ft thermal qradimt holes, Deecp {cat
.- to be drilled next year,
Sunoco - Deep e:plondm well permitted to 9, 000 feet.
nion Geothemmal mmmmumuawam&sooowmoooua. :
Socorro - Aminoil U.S.A. - Dropped scme leases on Federal land. . o .
' Atlantic Richfield Dropping all geothemmal lesses in New Mexico, :
Chevxon Rescurces Now mluaf.i.ng data from extensive drilling and geo;hyswal work.
J.NW, Covello :
Gulf 0il Noeqalomtimwm:kin!latﬂed.coisplameﬂatﬁdsﬂme
Supren “‘Corpleted ‘chemistry, fault, and shallor graund-water stodies on holfhrqa
southwest of Socorro.  Campany is considering magnetotelluric and Jdesp
] resis:ivity surveys. :
Thermmal Power 'urilled three shallow tetp-gradimt holes e 13,000 acres of ?e:le_r:al leases.
‘ Additimal qecphysical is plamned.
Mugustine O'Brien Rescurces o Prel:lmimzy evaluations.
Scuthland Royalty - - Between February 1979 and May 1981, applid for leases m 61,031 acres of

Federal lamd in arems near Elephant Butte Rservoir, Radium Springs, lLas

Cruces, Mesquite, Berino, and Anthony,

. Federal leases pending.

- Federal leases.

e Soo-ftpmductimweu permitted.
Federal leasespmding Cthanypla.ns bocmtimemluaf.i.ngits leases in
the T or C and Magdalena areas. -
mreeBDO-ﬁMt-ﬂwwelhdrilledtorareswﬂmtathywoodﬂot
Springs.

pending. Hasmtl’unwOOOacresofmtmﬂpahn
‘leases ‘on private and Federsl lands. Acreage also includes State lands

" which conpany has noninated for leasing. Nwdoingptelimimzy eraluations
mitzpmspectsmdetemdnetheirgeothmlpot

'zighteex z,ooo—ft heat-flow wells pemutted. !‘inal temperature logs campleted

for the four intermediate ‘depth holes drillel last year, Magnetotelluric
mxle over thermal ancmaly. ' Geochemical data being evaluat:ei in Jight

ofH.J.Iagsdmﬂiaismaquewsgecdxenist:ycftheam.

‘Geological and gecphysical program starts spring, 1982.

Now evaluating déta from ectensive drilling and geophysical work.,
Has joint venture agreement with Amax and plan to drill deep exploration test
well in 1981 with Amax,

Bas applied for leases to 14,581 acres of Federal land.

Saurce: ‘New Mexico's Energy Rescurces ‘81.°



APPENDIX A-6

' THE COMPLETE NEW MEXICO LIST OF GEOTHERMAL ENERGY
" CONSULTANTS, RESOURCE DEVELOPERS, PRIVATE

'USERS AND SUPPLIERS

. November, 1981

Prepared by:
Dennis Fedor
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NEW MEXICO GEOTHERMAIL, COMMERCTALIZATION INTEREST

CONSULTANTS/CONSULTING FIRMS

REMARKS/ E’XPEM.‘ISE

' Abernathy, George

| Director, pgncultural Engmeermg

Department, NMSU
P.O, Box 3268

Las C:ruces, New Mex1co 88003
' American Ground-water Hydrologists

Contact: Dr. William Turnmer
2300 Candelaria Road, NW

»Albuquerque, New Mexlco 87107 o

G.A. Baca and Assoc:\.ates, Ltd.

330 Garfield Street
Suite 207
Santa Fe,‘—New Mexico\ 87501

BDM. Oorporatlon

Contact: -Mr, Arthur J. Mansure

1801 Randolph S.E. -

.Albuquerque New Mex:l.co 87106

Bridgers & paxton Consulting
Engineers, Inc.

Contact: Mr. Frank H. Br:.dges

213 Truman Street, N.E.

_Almquerque, New Mexlco 87108

' Campbell Mr. Doc
~Route 11
Gila Hot Springs.

- Ssilver CJ.ty, New Mexico 88061

' dlaturvedl, Dr. I.okesh
IO. BOX 3CE )
NMSU -

(505)

(505)

(505)

~ (505)

(505)

(505)

(505)

Las Cr:uces, New Memco 88003 S e A

d'xemlcal Emg:meer Assocmtes

Contact: Mr, Harold M. Belkln

© 221 West Griggs

Las Cruces, New Mexlco 88001

(505)

4-35

646-2021

345-9505

983-2594

848-5302

265-8577

534-9340

646-3233

526-3221

°Oonsu1tant on geothemlal
greenhouses

°Geothermal 'exploratioﬁ &
geothermal - resource suit- .

- ability surveys

°Complete system d‘esigAn, l

: _f°Pro;]ect des:.gn engmeerlnq
& management’ -‘

°Designed system for Qarrgc

__ Tingley Hospital
' " °Engineers.& scientific .,

»planning‘ services )
°Heat pump spec1allsts

°Designed systems for Alb. |
~ sandia Savings Bldg and:

Salt Lake CJ.ty LDS Bldg

~°A private user: w1th 40

yrs -experience materlals

& systems use of hot spus

water at Glla Hot Sprmgs

- °Geothema1 hydrologlst



CONSULTANTS/CONSULTING FIRMS

NAME

(Cont'd)

CH2M Hill Engineers

°Mr, Bob Dart

'P.0., Box 22508 ,
Denver , - Colorado 80222
°Mr. John Austin’

Box 8748 -

Boise, Idaho 83707 ‘

23620 Wyoming |

. Qoonce, C.A. & Associates
Contact: Mr. Pat Coonce

12324 Pineridge, N.E. =
Albuquerque, New Mexico 87112

Coupland & Moran Associates
Contact: Mr, Dan Ramero .
Electrical Engineer

200 Altez, S.E.

Albuquerque, New Mexico 87123

'Cunmf, Mr. Roy

State Geothermal Prog. Ooordmator :

' Physical Sc1ence Laboratory
Box 3-PSL .
NMSU :

Las Cruces, New Mexlco 88003

DuMars, Dr. Cnarles

College of Law - UNM

1117 Stanford, N.E. :
Albuquerque, New Mexico 87131

.G.& G. I mc.
9733 Coors Blvd., N.W.
Albuquerque, New Mexico

, Energetlcs Oorporat:.on

Contact: Mr. L. Dale Clark, Pres.
833 East Arapaho Road

Suite. 202 _

Richardson, Texas 75081

Energy Resources Exploration, Inc.

Contact: Mr. Bob Grant
9720 Candelaria, N.E.
- Albuquerque, New Mexico 87112

PHONE

REMARKS/EXPERTISE

(303) 771-0900

~(208) "

(505)

(505)

(505)

(505)

(505)

(505)

(214)

(505).

4-36

345-5310

292-1262
296-1089

296-5573

522-9349

877-7444

898-8000

783-4731

206-6226

°Engineers, planners,
economists & scientists

°Consultant on Boise
Idaho District

' °Water system engineers

' °E1ectrica1 & mechanlcal
" engineering

°PI on NMSU campus space-
heating project
°TPechnical advisor for

- -all state demonstration

projects

°Law practice in water
and mineral resources

; °Geologist



CONSULTANTS/CONSULTING FIRMS (Cont'd) R
Gebhard, Mr, Thamas ' (512) 453-5577 ‘°P1anning & feaSLbllity
Consulting Engineer ‘ © ‘studies ,
5819 Westmont Drive : - ' ~eInstitutional issues -
Austin, Texas 78731 S e Co
" Geo-Products Corporation s (415) 893-8365 °A resource. developer ,
Contact: Mr. Kenneth Boren, Pres. o - using hybrid concepts
Ozkland, California 94612 S o - with bicmass - .
Geo-Thermal Services, Inc. < .. (714) 566-4520 “Heatflow & grad:l.ent hole
Contact: Mr. Barry Wllliams, ' : drilling
Project Supervisor o o .. .°High temperature geo—
10072 Willow Creek Road , B - . - physical logging
- San Dlego, Cal:.fornla 92131 CenTern g AR Geothennal consultmg
“Goodnch Bartlett & Assoclates . (505) 522-7633 °Long-range feas:b:.l:.ty
Contact: Mr. James L. Goodrich e . study
. 1105 Gardner ~ T ~ °advanced Plarmmg-Feas:L-
Las Cruces, New Mexico 88001 gm0 b:.lity—CoordmatJ.on
Gruy Federal, Inc. (702) 892-2700 ~  °Project management of
Contact: Mr. Alan Lohse, Exec. VP : ' - ., drilling & testmg of -

Mr. Paul O'Connor, Tech. Mktg. Rep T wells
2001 Jefferson Davis nghway e
Suite:701 :

' Arlmgton ang:.nla 22202 : A , S ,
Richard L. Iohse | (505) 646-1745 ~  °Geophysicist specializing
Geothermal Field Engineer R R SR - in geothermal. exploration.
New Mexico Energy: I.nst:.tute : s ' ST and r.eservoir assessnent

P.O. Box 3EI . - R S S _ e S

Las Cruces, New‘Mex:Lco 88003

Los Alamos Technlcal Assoc.,Inc. - (505) 662-9080 .. -
Contact: Mr, Phil: Remlg T L R
P.O. Box 410 - ol

1650 Trinity Drive =

: Los Alamos, New }hmco 87544

o Manc:.m., Dr. 'Ihauas ‘ - (505) 646-2223 .°Prmc1pal invest:.gator
- Mechanical - Engmeering Department R R o fortheTorCSemor »
PO, Box 3450 . - - - D R T C:Ltizens' Center o
, Las Cr:uces, New Mexlco 88003
R & D Assoc:.ates - (505) 881-0991
6400 Uptown Blvd., N.E. ,
Suite 398-W

 Albuquerque, New Mexico 87110
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CONSULTANTS/ CONSULTING FIRMS

NAME

(Cont'd)

" Republic Geothermal , Inc.

Contact: Mr. Gerald Juttrer,

Exploration Manager
P.O. Box 3388 '

Santa Fe Springs, California 90670

,'_Sha.m Engmeers, Joe o
1519 Pacheco

Santa Fe, New Mexico 87501

Solar Amerlca, I.nc.
2620 San Mateo, N.E.

Albuquerque, New Mexico 87110

Summers, W.K. & Associates, Inc.

905 Cuba, S.E. ‘
Socorro, New Mexico 87801

- Swanberg, Dr. Chandler A.

Physics Department
P.O, Box 3D

New Mexico State UnJ.verSJ.ty
. Las Cruces, New Mexmo 88003

Technology Appllcatlon Center (TAC)

Contact: Mr. Jeryy Yowell
2500 Central Avenue, S.E.

Albuquerque, New Mexico 87131

WESTEC Services, Inc.

Contact: Mr, Peter Sherwood,

Regional Manager
505 Marquette Avenue, N.W.
Suite 1500

Albuquerque, New Mexico 87102

Western Energy Plarnxers; Ltd.

Contact: Mr, Jerry Tuttle
11000 Candelaria, N.E.
Suite 112 W

Albuquerque, New Mexico 87112

PHONE

' REMARKS/EXPERTISE

© (213) 945-3661

(505) 983-1297
(505) 883-0959

(505) 835-2095

(505) 646-1920

(505) 277-3622

(505) 243-2835

(505) 296-4070
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°project design, engineer-

" ing & management for -

geothermal greenhouses

sConducted study on Gila
geothermal energy Po-

- ~tential .
°Hydrology & geology

‘°Conducted state energy

consumption study for
New Mexico

°Contractor for Baca Geo-
thermal Demonstration
Project Data Management
°Program management for -
El Centro, CA. District
heating & cooling demon«
stration o
°Peasibility studies for
geothermal grain drying,
tungsten ore processing,
ethanol & ammonia prod.

°Energy systems including
economic & engineering
systems
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RESOURCE DEVELOPERS - (EXPLORATION AND LEASE-HOLDERS)

REMARKS/EXPERI‘ISE 7':’- o

RMBR s e e (303) 420-8100

Contact: Mr. Dean Pillsington
Mr. Harry Olson - :

7100 West 44th Avenue

Wheat Ridge, Colorado .80033

:Pmerlcan Drilling & Grout:l.ng Co. o

Cl:mton, MlSSiSSJ.ppl o

Aminoil U.S.A., Inc. . (207) 527-5332
Contact: Mr., Claude Jenkins : o
P.O. Box 11279

- Santa Rosa, Cal:.fornla 95406

Bailey, Harry N. oo (505) 526-1403
.. 25256 Terreno Drive = , .'
.Mission Viejo, California 92576

Chaffee Geothermal, Ltd. (303) 692-9496
Contact: Mr. Jay Dick T R

1776 South Jackson, Suite 1000

bDenver, Colorado 80210
1000 City Center :Building
Oklahama City, Oklahana 73102

Chevron Resources canpany S : (415) 894-2889
Contact: Mr. Eb:lc Layman . Do

P,0. Box 3722 : L IRETEBI

595 Market Street

- San Franc:.sco, Callfonu.a 94119

Earth PowerCorporatJ.on . (o18) s87-9704

P.O. Box 1566

Tulsa, Oklahoma 74101 S
Exxon Campany USA . (303) 789-7792

Contact: Mr. James H. Hafenbrack
Geological Advisor ‘
P.0. Box 120 a -

Denver, Colorado 80201

Fluid Energy Corporation  ~ (303) 756-5266
Contact: Mr. Hal Bemis : S
Denver, Colorado 80210
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°R10 Grande Rift
 °Animas Valley
= °Valles.Calera

°Dona Ana County

°Animas Valley

-°Drilled wells on land
~he owns at Radium Spgs. ..
Wants resource user, . .

:°Las Cmces/East Mesa

ananaly

" Calvert Exploration Cmrpany B (405)‘ 239-6251 B

' °Radium Springs -

°Socorro

°Lordsburg-Animas

“lighining Dock KA

L °H1dalgo County
_ °animas. Valley T

‘TorC
°Tas Cruces



RESOURCE DEVELOPERS (EXPLORATION AND LEASE-HOLDERS)

NAME

Geo-Products Corporation -
Contact: Mr. Kenneth Boren, Pres.
1330 Broadway :

Oakland, Cahform.a 94612

Gulf Mineral Resources Company
Contact: Mr. Glen Campbell
1720 south Bellaire

Denver,  Colorado 80222

Hunt Energy Corporation
~ Geothermal Division ,
-Contact: Mr. Roger Bowers
2500 -1st Nat'l Bank Building
1401 Elm Street

Dallas, Texas 75202

McCullock Geothermal Corporation -
Contact: Mr, H.R. Chantler

- 10880 Wilshire Blvd,

- Los Angeles, Callforru.a 90024

Occidental Geothe.rmal, .
Contact: Dr. Robert Crewdson
5000 Stockdale Highway
Bakersfleld, California 93309

Phillips Petroleum Company
Contact: Mr. Richard Lenzer
P.O. Box 239

Salt Lake City, Utah 84110

Southland Royalty Company
Contact: Jere Denton

1000 Ft, Worth Club Tower
Fort Worth, Texas 76102

Sunoco Energy Develognent Company
Contact: Mr. John Knox

12700 Park Central

PoOo BOX 9 - Suite 1500

Dallas, Texas 75251

Texaco, Inc,, Coal & Energy Resources
Contact: Mr. Russ Criswell

P.0. Box 2100 ,

Denver, Colorado 80201

(Cont'd)

REMARKS/EXPERTISE

(415) 893-8365 Medium to low temperature
resource developer
°Hybrid geothermal-wood
residue electrical genera-
tion - ethanol production
(303) 758-1700 °Socorro |
(214) 748-1300 °Radium Springs
°Kilbourne Hole
(213) 879-5252 °Dona 2na Oounty
°Socorro
(805) 395-8000 sgandoval County
(801) 364-2083 °Lightning Dock, KGRA
(817) 390-9200 °Radium Springs -
- °Las Cruces
(214) 233-2600 °Jemez Mountians
(303) 861-4220
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RESOURCE DEVELOPERS (EXPLORATION ‘AND LEASE-HOLDERS)

NAME

Thermal Power Campany
Qontact: -Mr. Louis de Leon

601 California Street

San Franc:.sco, Califonu.a 94108

' Trans—Pac:.fm Geothetmal, ‘Inc.
- Contact: Dr. Tsv1 Mexdav :

1419 Broadway-
Oaldand, Cal:.fomia 94612

Union Geothermal .of ;New Mex:.co

‘Contact: Mr, Richard O. Engebretsen

P.0. Box 15225
Rio Rancho, New Mexico 87174

PHONE

(Cont'd) .

T (ats) 981-57067'

(415) 763-7812

.- {505) ~897-1776
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REMARKS/EXPERI‘ISE

,“°Socorro peak KGRA

- °Las Cruces .

°Radium 'Sprinéé -

' °Develper of the Baca -

Geothermal Electric¢ P’ower‘

L Generatlng Project



 NEW MEXICO GEOI‘HERMAL'(IM\ERCIALIZATION._INTEREST

PRIVATE AND CQ'IMERCIAL USERS (CDRRENT OR POTENI‘IAL)
NAME o mom:

REMARKS/ EXPERI‘ISE

' AMDEC Corp. (fonnerly‘mder Western
. Development Corp.)
-Las Cr:uces, New Mecho 88001

American Linén Co. - (505)526-6641
550 N. Church = '
-Las Cruoes, ‘New Mex:Lco 88001

Aquaculture Products o (303) 832-2144
Contact: Mr. Michael Annison, Pres

1754 Lafayette Street.

Denver, Colorado 80218

- Ashbaugh, Inc., Randy (505) 894-7215
Building Contractor '
- T or-C, New Mexico 87901

Bailey, Harry N. (505) 526-1404
25256 Terreno Drive : .
Mission Viejo, California 92576

Baker, Mr. Don H. - _ (505) 835-3979
701 Mesa Place, N.W. -
SOOOI'I‘O, New Mexico 87801

Burgett Floral Company (505) 548-2353
Contact: Mr., Dale Burgett
Star Route P;0., Box 265A
Animas, New Mexico 88020

Campbell, Mr. Doc ‘ (505) 534-9340

" Route 11 - Box 80

Gila Hot Springs
Silver City, New Mexico 88061

Chaffee Geothermal, Ltd. . (303) 692-9496
1776 S. Jackson, Suite 1000
Denver, Colorado 80210

Chino Greenhouses, Inc. (714) 436-0194
- Contact: Mr. Brian Fritz ’ ‘

1235 Urania Avenue

Leucadia, California 92024
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: °Large hane developer seek-

ing potential district
heating system for sub--
division.  High Rolls
Estates (atop the East
Mesa o

" °Need mdustnal process _
- heat . :

°Seeking suitable locality

& resource for shrimp
production

Potential residential -

space-heating

°Drilled wells on land he
owns at Radium Springs.
Wants resource user,

°Operates 100,000 sq.ft.
geothermally heated
greenhouse

°Developer of Gila Hot
Springs district heating
system and low tempera-
ture electrical generaticon
°Secking venture capital

°Las Cruces/East Mesa
anomaly

Seek:l.ng good resource
arnd land for bus:.ness



 McCants, Mr. Tam

‘vPRIVATE AND QMMERCIAL USERS (CURRH‘JT OR POI‘EN’].‘IAL) (Cont'd)

RE‘MARKS/EXPERI‘ISE

"~ Clemens, Mr, Clifford R.

221-25 Manor Road

Queens V;Lllage, New York 11427 -
Geothermal™ Resources Internat'l (213) 821-8802
Oontact: Mr. Domenic Falcone

' 4676 Admiralty Way, Suite 503

Marina Del Rey, California 90291

Good Sarr\arltan village
mtact' m. Jw Pa'ﬂplin, Mmc )

3025 Terrace Drive -

Las Cn:.ces, New Mexl.co 88001

Hlldebrand Greenhouses
Contact: Mr, Dick Hildebrand
2008 Edgehill Road -
Vista, California 92083

Jordan, Mr. Thomas , -
145-21 South-Road - = =" JERELAG {0
Jamaica, New York 11435 ' : ‘

~ Rilde, Dale Lang Corp. -
P.O. Box 2125 |
Gallup, New Mexico 87301

. L'eggs Products, Inc.

Contact bdro Stan &nlttl, b@'ro ’ P

P.O. Box 788 - * FROLmit T
: Mes:.lla Pa.rk, New Mexlco 88047

Star Route Box 265
: ‘Am.mas, -New - Mex:Lco 88020

Mn‘ador corporatlon

Contact: Mr.:Mike or = =

~ ‘ Mr. John Brlght
.O. Box 1475 -

305 Black Street i
Silver City, New Mexlco 88061

(505) 388-1701

-0jo- Callente Mineral Springs Ocmpany
'Cbntact- Mr. George Mauro
Ojo Caliente, New Mex:.co 88054
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©©{505) 522-1362

(714) 7266351

(505) 524-8541

~ (505) 548-2260

 opesident atop the East B

Mesa ananaly

°In Par,tnerShip with
. . Mirador Corp. for a pro-

spective fuel alcohol .
project

°Retirement center space-

_heating potential

°Seeking good resource .
and land for business =

' °East Mesa ancmaly

= PConstructon and develop
‘ment of mdustnal fac:l -

ties

.- °Industrial process heat
‘ requ:.renent

°1979 AET award rec:.plent
- for greenhouse &space~ o

heating systens

Seekmg capltal venture p
for fuel alcohol. pr:oduc-
‘tion ooncept in Animas
Valley .

°Seek1ng ca,p:.tal venture k

- and technical assistance.

for retroflt space—heaf ing



PRIVATE AND COMMERCIAL USERS (CURRENT OR POTENTIAL) (Cont'd)

Pajaro Valley Greenhouses, IncC.
Contact: Mr. Arne Thlrup

P.O. Box 69
Watsonv:.lle, California 95077

_ Prepa.red Foods, Inc.

© Contact: Mr, ‘Russ Johns, Pres.
El Paso, 'I'exas o

Roses, Ihcorporated

Contact: Mr. James C;‘Krone, Ex.V.P,

1152 Haslett Road .
Haslett, Missouri 48840

© StiAnn's Hospital =
Contact: Ms.Dee Rush, Adm,
800 East Ninth |

. .

PHONE

 (517) 339-9544

. Truth or Consequences, New Mexico 87901

Sandyland Nurseries

Contact: Mr. Frank Cobb, Pres.

P.O. Box 546 )

Mesilla Park, New Mex:co 88047
_Headquarters:

Sandyland Nurseries

3890 Bia Real -

Carpenteria, California 93013

Schaefer Wholesale Florists, Inc.
Contact: ‘Mr, Karl J. Schaefer
R.D. 3

York, Pennsylvania 17402

Silver Mesa Greenhouses
Contact: Mr. Jim Hutton
P.O. Box 16301
Denver, Colorado 80216

Soutl'mestem Services to
Handicapped Children and

; Adults’ Inc.

. Contact: Mrs., Jewell Burk

- 309 West College Avenue
Silver City, New Mexico ' 88061

(505) 684-5441

(805) 684-5441

(717) 741-3841
(303) 573-9251

(505) 388-1976
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REMARKS/EXPERTISE

°Needs pu:Ocess heat for
beef"

' °Has relocated in Dona .
Ana County .

°National clearinghouse
..~ for rose growers

| fReseardung geothermal

energy option for its
memo

| °Prospect for retroflt
space—heatmg

°Proposed jnéjor expansion
to include drilling for
production well

°Seeking suitable resource
- and land for business

°Seeking good resource
and land position for
business preferably in
Dona Ana County

°Féywood Hot Springs
greenhouse state demon- .
stration project



PRIVATE AND COMMERCIAL USERS. (CURRENT OR POTENTIAL) (Cont'd)
, Tellyer Developnent Company, The = (505) 522-1964 - - °Subdivision developmerit -
_ Contact: H.B. Pardner Tellyer e R o atop Los Alturas anomaly
P.O. Box 1318 : | R
Las C.ruces, New Me;uco 88001 , s
Traylor, Mr. C.L. . ...(505) 522-4552 °Resident atop the Los
1555 Candlelight Drive - : R 'Alturas',ananaly‘ ‘
”Las(:ruces,NewMemco 88001 o L T I T
' Yucca Lodge . e ;(505)~894-3'556 | ogeeking ca.pJ.tal and tech
Contact: Mr. Karl Kortimea.er S SIS " nical assistance for the
316 Austin : - construction of geotherm-
' mrth or. cOnsequences, New Mexico 87901 : .. . ally heated ‘condominiums
Yucca Iodge - o
Contact: Mr. Karl Kortxmeler
S.R. 319
Placitas, New Mexico = 87043 o ; S _
- Young, Tom Racquets & Hea.lth Club | ~ (505) 526-4477 ] | Space-heating and hort
‘Contact: Mr, Tan Young TeTT SR watermeds R
305 East Foster Road ' S EL : e

Las Cruces, New Mexlco 88001

4-45



. SUPPLIERS (CURRENT AND PROSPECTIVE)

Heat Exchangers: .

APV Company, Inc.  (415) 326-6875
Palo Alto, California 94306

' Agric Machinery Corporation S T(201) 3777997
23 Main Street & Green Village Rd.
Mad;son, New Jersey 07940

Alpha-Laval Thermal = ° o (201) 685-1800
American Heat Division ‘ L
P.O. Box 860 .

Samerw.lle, New Jersey 08076 :

Bell & Gossett - ITT A ’ ' ‘ ' °Heat exchangers for the
3200 North Austin Avenue o ‘ Carrie Tingley Hospltal
“Morton Grove, Illinois 60053 ' _ -~ Demo Pro;ect ‘ :

herry - Burrell (319) 399-3200
12400 Sixth Street, S.W. |
Cedar Rapids, Iowa 52406

Graham Manufacturing Company, Inc. (800) 645-3757 -
Department G o

170 Great Neck Road

Great Neck, New York 11021

Industrial Systems Corporaticn © (216) 725-8500
1025 Lake Road |
Nbdma, Ohlo 44256

Patterson Kelly Campany (717) 421-7500
. Divisions of HARSCO Corporatlon

115 Burson Street

East Stroudshurg, Pennsylva.tua 18301

Process Equipmeny Supply (801) 278-9944
Salt Lake CltYl Utah
Skyline Sales Campany (801) 486-7114
Salt Lake City, Utah : : o
. Trater Inc. _ (817) 723-7125 °Heat exchanger for NMSU
‘Texas Division ’ R ~ Campus Project

P.O. Box 2289
Wichita Falls, Texas 76307
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SUPPLIERS (CURRENT AND pmsmcrm) (Cont'd)"" -

' ,Instrmnentation.

.Energy Control Inc. o
Contact: Mr. A. Brwe Cantrell
- Box 6907

All:mquerque, New Mexico 87197 -

, 4aa.ggms Energy Assoc1.ates T (301) 885~-2172 -

Newark, Delaware 19711

Tegal Sc:LentifJ.c Inc.
P.0. Box 5905
Concord, California

Local Rep: Mr. Joe Weckerly  (505) 265-3381

4200 Broadmore, N.E.
Albuquerque, New Mexico

Low Temperature Electrlcal Generatlon.

Barber-Nichols Engineering Canpany ~(303) 421-8111
Contact: Mr. Ken Nichols, Pres. ... . =
Denver, Colorado ' '

Kinetics, Inc. s f " (813) ;366-3050

 Contact: Mr. Wally Brown
~ Sarasota, Florida

Wuilleumier & Associates (513) 271-7001
Contact: Mr, Tim Wuilleumier, Pres, ..

7714 Laurel Suite 2
Cmcmattl, OChio 45243

» Pme & F:Lttmgs~ -
Alhuque.rque Heating & Plumb.mg company

' Contact: Mr. Gene Stalen
Albuquerque, New Mexico

' Energy Materials, Inc. .. '.(3034) 750-4853

. ‘Contact: Mr, Dave Sibila, Mgr.
3300 South Tamarac '

Suite E105 )

Denver, Colorado 80231

Isco, Inc. . (801) 487-9831

‘Cammexce Plaza - Suite 8
2719 South Lemel Circle -
- Salt Lake City, Utah 84115

°Dlstr1butor for Higgins

Energy Assoclatlon '

'oBTU meter for the Carrie’

Tingley Hospital Demo Proj.

- °Rankine-cycle engines

<°High tanperature plastm: '

plpmg mater:l.a.ls

©‘°Bondstrand Pipe .- <«



SUPPLIERS (CIJRREN’I‘ AND PROSPECTIVE (Cont'd)

Plpe & Flttmgs :

_ NAME
sv:|.11e Sales Corporatlon, John '
P.O. Box 14624 -
Albuquerque, New Mexico 87111
Pema PJ.pe
~ (BHT Engineering Ccmpany, Inc.)r
1218 Wyoming -
El Paso, Texas 79902

Alpha Southwest, Inc.
205 Rossmoor Road, S.W.

~ Albuquerque, New Mexico 87102 -

Berkeley Pumps

Rodgers & Campany, Inc.

1615 Isleta Blvd. S.W.
Albuguerque, New Mexico 87105 -
Centerlift, Inc.

5421 Argosy Avenue

Hv.mt:.ngton Beach, Callfornla 92649

Oolle Drilling Company
801 Delhi Street
El Paso, Texas 79927

Farmers Pump Suppiies
512 North Copia '
El Paso; Texas 79927

Gould Water Systems
‘Lucas Drilling Campany
10058 Northloop
El Paso, Texas 79927

James, Cooke & Hobson, Inc.
2817 East Yandell . -
-El Paso, Te:as 79925

TP Pump & Pipe Company
Albuquerque, New Meixo 87102

TRW Reda Pumps

Contact: Mr. Hugh Sosbee
P.O. Box 131 -

~ Farmmgton New Mexlco 87401

 PHONE

(505) 294-1158

- (915) 533-1231

(213) 59 8-9711

(714) 893—8511 '

(915) 859-9889

(915) 562-3785°

(505) 325-4648
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°F1tt:|.ngs - John Bell,
‘Kernco, Inc.’ Albuquerque,
‘New Mexico -
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SUPPLIERS (CURRENT AND PROSPECTIVE) (Cont'd) -~

Turbines & Power Systems: '

Barber-Nichols Engineering Company (303) 421-8111
Contact: Mr. Ren Nichols, Pres,

- Denver, Colorado

Hitachi America, Ltd.

 Contact: Mr. Glenn Fedirko
100 California Street: : : :
_‘San Era.nmscc, Cahforma 94111 S et

1-49
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SUPPLIERS FOR NMSU CAMPUS GEOTHERVAL PROJECI'

'Las Cruces-
NaME

.. 1210 Foster Road -
 Las Cruces, New Mexico 88001

Ace Rental o -
1210 North Valley Drive -
Las: Cruces, New : Mex:.co ‘88001

;leen PaJ.nts
221 North Water B :
.-Las Cruces, New Mex:.co 88001 o

909 West Amador -
Las Cr:uces, New Mexico 88001

Mes:.lla Valley Rental Center
1635 South Valley Drive -
Las Cruces, New Mexico 88001

Rick's Welding
P.0. Box 1107
Las Cruces, New Mexico 88001

V_alley Welders Supply Co.
1700 South Valley Drive
Las Cruces, New Mexico 88001

N.O. Nelson. |
614 West Amador Averue
Las Crwes, New Mexico 88001

z:l.a Masonxy
201 Union Avenue
Las Czuoes, New Mex:.co 88001

Smith & Aqulrre Construction Campany
East Iohman Avenue _
Las Cmces, New Mexico 88001

eSouthwest Crafts, LTD

990 North Quesenberry
las o:uces, New ‘Mexico 88001

PEHIONE

':(505)
(505)
~ (505)
(505)
(505)

(505)

. (509)

(505)

(505)

(505)

(505)

522—7220 :

524-9614

524-1241 o

526-6622

524-1372

526-5412

524-3554

523-7401

524-0705

522-6974

524-2886
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SUPPLIERS FOR NMSU CAMPUS GEOTHERMAL PROJECT

El Paso:

NAME

Kennan Supply, Inc.
1041 Eastside

_El Paso, Texas 79915 -

Vinton Pipe & Supply
P.0O. Box 9858

_El Paso, Texas 79989

' .'El Paso Pipe‘& Supply
6914 Industrial -
El Paso, Texas 79989

Nu-Tex Pipe & Supply
P.0. Box 17967 '

CEl Paso, Texas 79917

Boyd Eng‘:.neermg Supply
P.0. Box 3605

'El Paso, Texas 79923

Clowe & Cowan of El.Paso', Inc. -

11221 Rojas
- E1 Paso, Texas 79915

~ W.W. Grainger, Inc.

P.O. Box 27107
El Paso, Texas 79935

Wisco Supply, Inc.
802 South Virginia

El Paso, Texas 79915
Wlllard A. Selle Insulatmn Company ’

7344 Stiles Drive

- 'El Paso, Texas 79915

‘El Paso Engineering & Test:.ng v

2315 Myrtle L

El Paso, Texas = 79901
Baker Plastics .
P.O. Box 3896 :

rEl Paso, Texas 79923

Bosco Fastening Serv1ce Center
960 Tony Lama ‘
El Paso, Texas 79925

Triangle Electric Supply Canpany

3815 Duranzo

El Paso, Texas 79915

¢

PHONE

(915)

(915)

(915?

(915)

(915)

- (915)

(915)
(915)
(915)

- (915)

(915{

(915)

(915)

779-7473
886-3914
779-4932
859-9151
533-7575
593-8833
598-1180
;44—8294-
:772-8525'
532—3631‘V

562-2226

533-5981

4581

592-1223 -
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~ 1.0 INTRODUCTION

1.1 Purpose of Project

‘Unlike/much of the Western}United:States,'North‘Dakotazis not

noted for obvious displays‘of geothermal*energYQ Such~asfvolcanoes. hot

E osprings. and geysers. Most‘of°North Dakota's geothermal‘energy potential

P

is available in the form of low to moderate low temperature groundwater

_resources from many. aquifer systems throughout the state. Although hot
ggeothermal fluids are available in many areas, excessive depth and poor

. quality often limit their usefulness for residential and small commercial

A

applications.

The North Dakota State Commercialization Program was established

in September 1979 as a cooperative effort between the United States Department

of Energy and the State of North Dakota to stimulate the commercialization of
geothermal energy in the state. Program personnel have remained essentially

the same during the program's duration. Bruce A Gaugler has served as

‘Program Coordinator since the program was initiated. Jolene Wetch was employed
“as program secretary until July 1981 when the State Commercialization Program
:'was incorporated into the North Dakota State Energy Office. Jill Johnson

: Sholts was, retained as a technical writing consultant until July 1980' from

’ July 1980 until March 1982. Jill D. Ritz was employed in that capacity. T

1.2 - Objectives

Several major objectives have been identified as a means to accomplish

the goal of geothermal commercialization in North Dakota. These are.
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. Identify prospective geothermal users and developers
in the state.

. Match geothermal sites with potential markets.

. .Stimulate interest and cooperative action among
participants in geothermal commercialization.

. Identify the constraints to geothermal commercialization
and recommend ways to alleviate them.

. Provide information to prospective users and developers,
including permit requirements and financial, economic,
engineering, and resource information.,

"« Conduct a state-wide -outreach program to educate the
public and to stimulate interest.

The state commercialization team s initial efforts at commercializing
geothermal energy in North Dakota began at the grassroots level. In 1981
the emphasis of ‘our program switched from planning activities to more advanced
technical assistance to communities and private developers interested in
igeothermal district heating and cooling systems and larger-scale commercial
| and community projects. This report briefly summarizes the achievements and

projects initiated by the state commercielization ‘team since 1979.

1.3 Technical Approach- and Team Members

To‘evaluate thekpossibilities for geothermal commercialization, the
'state commercialization team investigates substate regions and specific sites
in the state. The_necessary data for incorporation into the reports are
obtained from the assessment of available geothermal resources; current and
projected.residentiai growth and industrial development; institutional,
rtechnical,kand environmental considerations; current and projected energy

demand; and economic activity. This information provides the basis for the

following specific tasks:

5-2



. Prospect identification
. ,Area development plans
.;‘Siteespecificvdevelopment”analysesl ;:ﬁ*
. Commercialization plans
. Inétifu;iona1°gsgésgmencs grg‘f e
. Energy‘and economic assessments
' v..VOutreach and marketing programs S
The North Dakota Energy Office, Geothermal Program, is conducting the
‘ North Dakota Geothermal Commercialization Project. Team members are: Bruce
A. Gaugler, ProgramﬁCoordinator,’and_Jill D. Ritz,liechnical1Writer.

1.4 Project Benefits to North Dakota and DOE

The North Dakota GeothermalwCommercialization(Project‘provides the
state with a planning and assistance program to impart information and advice
to state agencies, local governments, industries,’small businesses and individ-
" uals. Increasing the 1eve1 of understanding regarding theinature and advantages
ofggeothermal energy will encourage its use and lessen reliance on fossil
fuel energy sources. | |

North Dakota 8 project provides DOE with an assessment of environmental,
eeonomic, institutional, and resource conditions: that affect the timing and
extent of geothermal commercialization,in North Dakota. This;information is
Vessentialrfor 1ong—range‘nationalvenergy,development planning and will indicate
»the'contribution that'Nortthakota's geothermal resourcesican make tovthe'
rnational energy. demand. | B

At this time we would like to acknowledge the efforts of several

.individuals and organizations whose willingness and enthusiasm for geothermal



energy prospects in North Dakota have made this task an easier one:

.« Don Mathsen and other members of the University of
North Dakota Engineering Experiment Station staff
provided invaluable technical advice on groundwater
heat pumps and system design. .

. Ken Harris of the North Dakota Geological Survey,
who also headed up the North Dakota Resource Assessment
Team, was our major source of geothermal resource
1information.

» Ray Butler, United States Geological Survey, Water
Resources Division, has been involved in mapping the
quality, depth, and temperature of several major
aquifer systems in the state and often provided us with
up-to-the-minute data on those formations.

. Francis Schwindt and Rick Nelson of the North Dakota
. State Health Department have worked closely with us
on developing guidelines for geothermal fluid disposal
‘regulations.

.. The North Dakota State Water Commission provided maps
and county groundwater studies, plus advice on permit
regulations for water use.

. Also our thanks to other state and local agencies and

personnel, too numerous to mention, but without whom
our reports and pldans would be without substantiation.
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/2.0 SPECIFIC TASK DESCRIPTIONS AND PRODUCTS

2 1 Geothermal Prosp;ct Indentification

The North Dakota Resource AsseSSment Team was established in
. March 1979 as a cooperative effort between the United States Department of

Energy and the North Dakota Geological Survey to evaluate the hydrothermal»

resources of North Dakota.:_ -

Phase I of the agreement consisted of evaluating potential hydro-

o thermal aquifers based on the North Dakota Geological Survey s records of oil

and gas wells drilled in the state. A computer library system (WELLFILE) of
"the oil and gas well data was assembled, and these data were then used to R
-evaluate the hydrothermal potential of the Mississippian Madison Formation
‘and to . generate a geothermal gradient map of North Dakota. The results of
‘Phase I activities indicate that the Madison Formation and other Paleozoic
aquifers . are low to medium temperature geothermal resources. but their great
depth and poor. water quality will probably preclude their development as B
significant hydrothermal aquifers in North Dakota. ; ' A

During Phase I1, the Resource Assessment Team concentrated on
geothermal gradient and heat-flow studies, stratigraphic studies, and water
"vquality studies.: A computer library system (WATERCAT) based on water well
:data from the Mesozoic and Cenozoic aquifers above the Pierre Formation was

developed. The stratigraphic and water quality data contained in WELLFILE

1were updated and expanded.x_,

LR S : O ) v

Phase II activities included developing structural, isopach, and
sand/shale ratio maps of the Cretaceous Inyan Kara Formation. The Inyan

Kara Formation is a widespread aquifer of moderate depth and good to moderate
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quality. Temperature'data currently available for this formation indicates
that the‘Inyan Kara is 1ikely:to be anaimportant‘hydrothermal aquifer in much
. of NorthrDakota. |

The Resource Assessment Team is presently evaluating two other
potential hydrothermal aquifers of Mesozoic Age-—the Fox Hills and Hell
Creek formations. Phase 111 activities will also include assembling a
user-oriented catalog of potential hydrothermal aquifers in the state.

| Most of the shallow alluvial and glacial drift aquifer systems that
are tommonly used foridomestio;purposes are also good sources of geothermal
energv. 'These sources are more loeal'in extent than the Mesozoic and Cenozoic
bage aquifers and provide 1ow‘temperature groundwater resources that can be
'used effectively in groundwater heat pump applications. Information'on these
shallow ‘aquifers is readily available from county groundwater studies.

The United States Geological Survey is also compiling hydrothermal
data for the state. They are summarizing depth, temperature, and water
quality data for all major Mesozoic and Cenozoic aquifervsystems. This
information.has not been publisned but is available to the geothermal

commercialization team on a site specific basis.

2,2 Area Development Plans

‘ Onerof the first tasks of the state commercialization team was to mateh
up the potential geothermal prospects in the state with the potential applications
of the geothermal energy. The state was divided into eight substate regions
vfor analysis, and area development plans were completed for the Roosevelt-Custer

Region and the Lewis and Clark 1805 Region.



7 The area development plans indicate that several aquifer systems
‘with geothérmal.potential underlie both%regions.@ The geothermal‘fluidsiare
lov to moderate temperature;and are;moSt suitable for residential and;
rcommercial space heating and cooling, egricultural,uSes, and low temperaturef
industrial procesaes.iﬁThelplans—also outline the permit requirements for
geothermal “development in.North'Dakota,fenvironmenta1=concerns.,and the
':veCOnomics of geothermal»energygsystems;.r
Since the characteristicsuof,North~Dakota?s geothermal\resources
: are similar‘throughout the state. area development plans were not written
for the remaining six regions. Resource information and appropriate applica—;

tions are now handled on a site-specific basis.-v

2.3 Site Specific Development Plans

Individual groundwater heat pump installations for‘residential and
‘commercial space heating purposes continue to account for the greatest
’implementation of geothermal energy in North Dakota. During 1981 the state
team was contacted by a growing number of communities and private developers
.vho were interested in using geothermal energy for larger scale community
and demonstration projects. The projects described are in various stages of

Aplanning or are already under construction. e

Bickinson - .- i SUNEE . o _

In September 1981 the University of North Dakota Engineering Experiment
: Station,was awarded a grant by the United States Department of Energy to
.'conduct a preliminary engineering and economicistudy’forva:geothermalgdiStrict]
heating system in Dickinson. The study investigated using approximately 160°F

'groundwater from the Dakota Group aquifer System to heat a proposed '581-acre



,methodslof'ohtaining potable water in the area.

residential'and commercial developnent on Dickinson's west.edge; “They also
inveatigated the feasibility of treating the water afterhthe heat had been .
remoued to provide a source of potable water to help’meet»the cityls~domestic
needs.

The study substantiates both: the economic and technical feasibility

of a combined geothermal district heating and water supply system for .the

city of_Dickinson.when compared to conventional energy sources and alternative

.

LaMoure

The city of LaMoure operates a community health care facility. which

'houses a clinic, dental and optometric offices, and the county nursing services.

Concern over rising fuel oil prices prompted city officials to seek a more
efficient, less,costlylsystem for heating and cooling the 5,000 square foot
building. LaMoure is situated over a shallow groundwater aquifer that produces
abundant nuantities of 45 to 47°F groundwater and 1s an excellent site for
utilizing a water-to-air groundwater heat pump system.

’To encourage the implementation of this community demonstration project,
the'geothermal commercialization program has awarded the city of LaMoure a |
matching grant amounting to $5,000.00. Local contractors and suppliers will
provide the equipment and labor, thereby benefiting the local economy and
proViding local experience with geothermal energy systems; The estimated

completion data for the project is March 31, 1982,

North Dakota Concrete Products, Menoken -

North,Dakota Concrete Products produces concrete products, such as

;'concrete culverts, pre-stressed bridge beams, pilings, and miscellaneous items.

Their Menoken plant uses a steam curing process to accelerate the concrete



curing time so that 28 day strength is obtained within 24 hours. 'The present
boilers used ‘to produce this steam are oil fired.r : F

TPI, Inc., & Bismarck consulting firm, was awarded a grant in 1980

by the United States Department of Energy to evaluate the economic feasibilty

“of- utilizing warm water from the Dakota Sandstone Formation (estimated at

97°F) as an,alteruativesenergy sourcerr,A,wateretofwater heat”pump system was
investigated to replace the existing boiler system.

TPI;concluded,that5,although operating_costs_for the geothermal system

‘are ‘conslderabley. lower than those for the.fuel oil system, they are not V

substantial enough,tolprovide,an_acceptable:rate of return on the initial

- investment at today's cost of money. The study did recommend that the economics

be re-examined if;a'nearbyfhousing development of industrial enterprise can be ‘
found to utilize the geothermal waste water and offset some of the initial cost, '
or if the price of energy continues to rise at a rate above the overall rate

of inflation.

Oakes

'Foss Associates, a Fargo engineering firm, 1is drawing up plans to
retrofit the fuel oil heating system in the Oakes public school to a geothermal

groundwater heat -pump system. :Geothermal,energy is expected to meet the total

rr'space heating needs of ‘an existing 40 000 square foot classroom structure and
"a-new 15, 000 square foot gymnasium.; ‘A test well dtilled to the shallow Oakes
i aquifer verified that an: adequate flow of. 48 to 49°F water is available to o

f'meet ‘the project s. 550 gallon per minute . requirementL

" 59



Patterson Hotel, Bismarck

The Patterson Hotel is a 70 year-old historic landmark 10cated‘in
downtown Bismarck. After twvo years of delay,'developers have finally
received guérantees of Housing and Urban Development funding and are proceeding

with plans'torfenovaée the structure into elderly housing units. -These plans

'ihblﬁdé,éonverting the present natural gas heating system to geothermal

energy.

A feasibility study conducted by Kohl and Schwartz Engineering, a

"Bismarck engineerihg’firm, in July 1980 indicétes'that geothermal energy can

satisfy all of thefbﬁilding‘s heating requirements. A'3,000’footlwe11 drilled
tb the,Dékoté Sandstohé Formation would‘brovide approximately 86°F groundwater,

and a groundwater heat pump‘system would be used to heat and cool the building.

'The”geothermai fluids beneath the Patterson are also under artesian pressure -

°f;40 to 60 pounds pér square inch ét the well head and could conceivably

'eliminéte,the need for well pumps.

Rolla
The city of Rolla will become the first North Dakota, and possibly the

first‘United States, city to establish a &ﬁalépurpose community water system.‘

(Ephrata, WA, has initiated a similar project, but project engineers anticipate

that Rolla's projéét will be on-line at an earlier date).

A groundwater heat pump system will extract energy from Rolla's munici-

pai water supply system (estimated between 44 and 48°F) to heat and cool the

'city's new 8,500 square foot senior citizen and day care center. The estimated

500,000 gallons of water a year used for heating the building will be returned

to the production aquifer through a return well.
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Funds for the project were provided by a Housing and Urban

Development Block Grant. and local contractors are involved in the ‘design

‘and construction. The expected completion date of the project~is April 1,-1982.

2.4 Public Outreach Program

North Dakota has implemented ‘several strategies for educating and

f informing a large segment of the North Dakota populace. Among them are a

,monthly newvsletter, news media releases. speeches to civic and business organi—

zations, and personal contacts with individuals and businesses.

2.4;1 Outreach Mechanisms

‘ The geothermal newsletter, "Geothermal News", was initiated in:
September 1980 with a mailing of 600 it now reaches approximately 1,500
individuals and businesses each month. Each edition features current or
proposed geothermal projects in the state‘plus other,itemsvofdspecial interest
to North Dakotans. . - e N | |

The geothermal commercialization program s achievements have -
received,statewide,newslmedia“coverage on several occasions. These included ‘

news articles onvgeotherma1>project developments, . radio broadcasts originating

~ from Belcourt and Bismarck. and one—half hour public service television inter-

view carried by four major stations in the state in March 1981. The Ground Water

Heat Pump Journal, published by the National Well Water Association, has also

"carried several articles describing North Dakota s contributions to geothermal
7 energy development, which have generated considerable interest from out-of-state

.and foreign firms in the North Dakota geothermal program and groundwater heat

,pump brochures. g

“.
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~ During the past two years, team members have made presentations
at 14 civic and business orgapizatiops includipg‘the annual peetings of tpev \sy
North Dakota Association of Professional Engineers and the NortﬁrDakotaVHome’
Builders Association. The team has also attended geothermal projec; 6pen
houses in Jamestown and Hankinson to distribute information and answer
questions and have participated in a ong-day workshop on geothermél groundwatér

heat pumps in Fargo, North Dakota, in January 1982.

2.4.2 Consulfants;List

One of the methods employed to eﬁcourage the geothermal industry -
in Norfh Dakota was to compile a list of well drillers, heat pump 1nsta11efs
and distributors, engineers, and other professionals involved or 1ﬁfefested
inigeothermal development. This list is distributed to indivi&ualg seeking

advice or assistance with their geothermal projects.

2.4.3 Groundwater Heat Pump Brochures

In cooperatién with the University of North Dakota Engineering .
Experiment Station, North Dakota has published_two brochures on groundwater
heat pumps; The first brochure, "Geothermal Groundwater Heat Pump: - An
Effiﬁient Way té Heat and Cool Your Home", is a general explanation of
grouhdwater'heat pump operation and economics for the North Dakota homeowner.
The second brochure, entitled "Geothermal Groundwater Heat Pump Equipment
Seiéction Procedures for Architects, Designers, and Contractors"”, is more

”-technicélly oriented. Both brochures have been widely distributed in and out -

6f state.

2.4.4 Groundwater Heat Pump Monitoring Program

In November 1980 the University of North Dakota Engineering Experi-

ment Stétion received funding from the 0ld West Regional Commission to conduct
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a one-year monitoring study of ten groundwater heat pump installations in the
state. Operational parameters to be 'determined by the program included
actual energy savings. operational or maintenance problems, net energy
extracted from the groundwater supply. and variations in system performance
based on design differences and local groundwater temperatures.

The results of the study are very encouraging and support the
premise that groundwater heat pump systems are-an efficient and economic

alternative to conventional heating systems in North Dakota. The’ study

demonstrated that the groundwater heat pump is competitive on an annual cost

) basis with fuel oil and electric resistance systems in all ‘areas . of the state

and with natural gas in some areas. o

2 4, 5 Systems Inventory

.~ .The North. Dakota State Health Department is developing an Under- -

ground - Injection Control Program, which will include rules and regulations :

for geothermal disposal wells. Program personnel are furnishing the Health

—Department with updated information on the. location of geothermal installations

in the state plus water temperature, well depths, and disposal methods. It

is anticipated that this inventory information will also serve as a valuable

data base: for the State Industrial Commission when they begin formulating the

Vrules;and~regu1ations for the‘Geothermal Resource_Development Regulation Act.

2.4, 6 Legislation

v In 1979 there were no state laws regulating geothermal development

or providing economic incentives for geothermal energy installations. ‘This

Achanged during the 1981 state legislative session when three bills dealing o

specifically with geothermal energy were passed.

4 :,,~{t
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House Bill 1362, which became law on July 1. 1981, gave the
State Industrial Commission the authority to regulate the exploration,
development, and utilization of geothermal resources in the state. The ect
prevides generel guidelines for(the Indqetrial Comeission to follow; specific
rules end regulations will be formulated by the Commission at e leter date.
Geothermal energy extraction facilities used for priﬁete residentiai»heating
and cooling purposes are epecifically exempted from tﬁe‘law; but permits
will probably be required for industrial and commercial uses of geothermal eeergy.
The Industrial Commission's jurisdiction is not exclusive and does
not affect the jurisdiction of other government agencies. The geothermal
deﬁeloper inbNorth Dakota is also subject to regulations and permit requiremente
related to water appropriation and discharge. All of the local, state,_and'
federel regulations for geothermal energy development are outlined in this
handboekreﬂtitled "Geothermal Institutional Handbook for the State of North
Daketa". |
North Dakota now has the distinction of being one of oﬁly four
states that allow tax incentives for geothermal energy devices. At the request:
ofisponéoring legislators, North Dakota geothermal team members were actively
involved in‘prbviding information and economic statistics on geothermal
energy and in testifying at legislative committee hearings in support of the
bills.
. Any North Dakota taxpayer, whether an individual or a cdrpdration,
who installs a geothermal energy device on or aftet Janeary 1, 1981; may now
claim a state income tax credit ef five percent per‘year for threeryears fot
. the actual cost of acquisition and installation of such a device. The 1981
legislature also approved an expanded property tax exemption for geotherm31  ‘.

. energy systems. The exemption is valid for five years following the date on
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‘whiChfthe system is installed. These incentives should prove beneficial to

North Dakotans by bringing the initial- costs for geothermal energy systems

o more’ in line with initial costs for conventional heating and cooling systems.

2. 4 7 Financial Planning Assistance

North Dakota 8 Geothermal Program has helped more individuale e

'determine the economic feasibility of installing a geothermal energy system

S .as opposed to a conventionally fueled heating system.

/

In addition, program

personnel has located funding for several geothermal studies and have helped-’“

;developers,apply for public and private financial'assistance. These efforts

are listed below:

Organization

TPI, Inc.' -
Bismarck -~

Kohl & Schwartz

- Bismarck

Universitynof North
- Dakota, Engineering

. Funding Source _

“i.U.S, Department of Energy

. U.S. Department of Energy
Engineering, Inc,:_ S , g ‘

01d West Regional Commission

‘Experiment Station -7 -

University of North
Dakota, Engineering -

'H_:U:S.'benartnent‘of”Energyné )

2 Experinent>Station ;f -’_:-

515

Project Description

Feasibility Study
"Economic Analysis for

- Utilization of Geothermal

Energy by North Dakota
Concrete Products Company"

Feasibility Study
"Geothermal HVAC Mechanical

System Feasibility
.- Evaluation for Patterson
- Hotel, Bismarck, ND"

:Performance Study ‘
- “performance Monitoring
. .of Select Groundwater

Heat Pump Installations

; induorth Dakota"

"'Engineering and Economic
. Study

'h,"Dickinson Geothermal

.- Study"



City of LaMoure ~ North Dakota Energy Office

‘Geothermal Program

Patterson Hotel \  Geothermal Loan Guarantee
Developers , ' - Program '

St. Mary's Higﬁ_Schodl :
- New England oo

* Maryvale Convent

Carlson Homes
Bismarck .

City of Lemmon, SD

2.4.8 Groundwater Heat Pump Industry Developments -

- Provided for $5,000.00 o/

matching grant for

- community demonstration

project

Assisted hotel owners .
develop their geothermal
project and write a

- funding proposal .

Identified potential
= private funding sources

Assisted convent director
in contacting private.
funding and engineering
firms

Helped owners develoﬁ
a geothermal demonstration

project and write a

grant proposal to the
Department of Energy

Assisted South Dakota
Energy Office personnel
in trying to locate
financial aid for a
district heating system
project in Lemmon

- Probably the most significant achievement of the State Commercialization

‘Prograﬁ haé been the establishement of a flourishing, new industry in North Dakota. s

When .the program was initiated in September 1979, there was omly

one groundwater heat pump installation on-line in the state. That first heat

pump had to be puchaSed directly from a manufacturer in Florida because théte ’
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were no'groundwater‘heat pumpdistributorS“operatingvin Nortthahota. Since
- that modest beginning, over lDD geothermal systems have come on-line, and
thereiare now groundwaterfheat‘pump distributorsjand installersilocated across
the state. ’ j : | k | :
‘ With a typical installation‘cost'of approximately:$5 300.00, the
groundwater heat pump industry has already generated in excess of one-half
l‘ million dollsrs.r If current growth predictions are: correct, this figure will
)rltop the million dollar mark in 1982 and over ‘two. million in 1983. ‘This economicr
growth has created new jobs and employment opportunities in the well drilling,
) electrical, plumbing, heating, and other related fields. '
| Many of the program activities have been aimed at. educating North .
. Dakotans as to the advantages of this relatively new heating and cooling system
- and at encouraging North Dakota businessmen and professionals to become directly
involved in developing North Dakota s geothermal potential. The results of
these efforts have proven very successful.‘;' - = : |

A typical groundwater heat pump system uses one—third to one-fourth :
'~as much energy as would a conventional heating and cooling system. Table 1
provides an estimate of possible energy on—line through the year 2000. These

'figures are based on the number of geothermal projects on—line as of June, 1981

‘and the rate of growth apparent between June and December 1981.
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PROJECTED ENERGY (BTU's) ON-LINE

"TABLE I

June Dec.

1981 1981 1982 1983 1984 1985 1990 1995 2000
Residential 1.32x10° | 5.27x10° | 1.05x101% | 2.1x101% | 4.2x101® | 7.66x10'0 |2.5x10'" |4.23x10' | 5.96x10M

(19) (76) (152) (304) (608) (1108) | (3608) - | (6108) (8608)
Commercial 5.0x10° | 2.0x10° | 4.0x20° | 8.0x10° | 1.6x10% | 2.85x10'0 |9.1x10'0 [1.54m10™ | 2.17x10%

(2) (8) (16) (32) - (64) (114) (364) (614) (864)

Total BT0's | 1.82x10° | 7.27x10° | 1.45x10%® | 2.9x10%® | 5.8x20" | 1.05x10™ |3.41x10'! |5.77x10™0 | 8.13:10™

NOTE: The numbers in parentheses represent the projected number of homes or commercial establishments that will be

utilizing geothermal energy to meet their total space heating and cooling needs.
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1.0 INTRODUCTION

1.1 Scope of Project

The scope of the South Dakota commerc1a11zation o
effort is to inform and assist the people of the

- state in the use of geothermal energy .. The bottom

line is to match the user with the resource ‘and to

--get the geothermal -BTU's on-line :‘as soon as possible.
' Technical ‘and community ass1stance _combined with a

strong outreach- program were the vehicles used the

‘last 6 months of 1981 to achieve the scope.

“ Philip and Lemmon:are- receiving community assistance
from Eliot Allen and Associates.  Philip is :looking
for funding sources-to-further,deveIOp district-heatlng
from the discharge from:the Haakon County School:
Lemmon 'is trying to put-together a financial package

v"to5provide'space heeting*to,aw14wblockrdowntown,area.

Lemmon submitted a UDAG proposal to HUD August 31,

1981 which ‘would:require funding of $2,158,000. The

title and description of the proposed project is.
"Development of the first phase of a multi-tiered
geothermal utility that will provide lower-cost energy
for existing residences and businesses and concomitantly
stimulate new commercial and industrial investments'.
GeOthefml/terraTheat'workshops sponsored by the.

FOffice ofiEnergy Policy were presented at Rapid City

October 9th and Sioux Falls October 10th. Other
significant events occurring in the latter half of .
1981 are: (1) The seven Rocky Mountain Basin and
Renge state commercialization teams held their meet-

ing in Custer State Park September 9-10, 1981.

(2) The geothermal heating system at St. Joseph's
Indian School, Chamberlain, South Dakota went on—line
October 29th. The cascade type system uses two

- centrifugal heat pumps to boost the heating water to

3
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design temperature. (3)‘A local groundwater heat
pump distributor has installed 41 groundwater heat

pumps in the past few months.

2;0 SPECIFIC TASK DESCRIPTIONS AND PRODUCTS

2.1 ‘Geothermal Prospect Identification

Baseline data for geothermal prospect identifica-
tion is itemized in Tables I, II, and III. Table I
was developed from a resource inventory conducted

during the summer of 1980 by the Stanley County

Extension Service and contained in an as yet unpublished

“répOrt; Table II is data developed from the 3 success-
~ ful P.O.N. projects in South Dakota. Table III

itemizes data collected from technical assistance

" requests received by the state team. All the

prospects have temperatures less than 150°C and are

: proven resources.

The leasing regulatlons have not changed since
the South Dakota Geothermal Energy Handbook was
published.
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| " "TABLE I
DEL JENSEN'S INVENTORY - SUMMER 1980
Temp. ;'Fiowi

County Name "Looétion

©»

12.
13,
4.

15.
16.
17.

18,
-~ 19.
20.
21
22,
23,

24,
25.

26.

& Type

, Staﬁléy W)
. Stanley

_ ’Stanley’
. - Haakon
- Haakon

. Llyman

. Lyman
"Lyman
 Lyman
Haakon
'Haakdg N

‘Haskon
Haakon.
- 33-5-22

Haakon .
Haakoﬁ:(
Haakon f
Hugheov‘

Hughes

Hughes .

- Hughes. .
_ Hughes
. Sully ‘ ,v,L
Sﬁllygi; &;‘
Su;ly,;f, o
Sully”v

Sully -

5-8-25

7-6-25
6-1-25

1-1-20

31-105-76
23-104-72
28-104-74

34-105-77 -
6-6-18

- 13-6-22

5-11-21

33-5-22

o 5-22

29-111-78

28-109-75 -
. 28-110-74
128-110-76 .
- 28-109-75

6-116-77

7-115-80

29-113-80

3-114-80
19-114-79
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27
27
21

56

46

P S
T
6

.38
22

38

27

By

s

47

ff 68

54

54 .
41

16

27

30

27

29
28
S
S35

200
.60

75

.-200
158

w0
40,
40
15
2oor

40
200

250
200
60

12
50,
40

62

30

15

Stock Pond
Heat Buildings
& Swimming P001 ‘

" Heat ‘Home
. Heat School

Heat County _
Shop, . Domesticj”‘
Space Heatlng

Domestic o

Heat Garage

Domestic & -

‘Stock Water
Stock Water

~ Space Héating

& Grain Drylng
Stock Water‘
Stock Water

,Space Heatlng

Home w1th GWHP

'Domestic

Domestlcr"”

_ Heats'ShoﬁlFioor 

Stock Water -

_ Waters Garden

Corrosion Problems

-Stock Water o

Groundwater Heat '
Pump o



27,
28.
29.

30.
31,
32.
33.
34.
35.
36.
37.
38.

39.
40,
41.
42,
43,
C4h,
45,
46.
47.
48.
49,
50.
51.

52.
' 53.
54,
55.

56.

Table I - Cont'd

County Name

‘& Type

Sully

‘Sténley'

Sully

Stanley
Stanley

Stanley
‘Stanley

Stanléy/
Stanléy'
Stanley .
Stanley
Stanley

Stanley
Stanley
Stanley
Stanley

‘Stanley
. Stanley
- Stanley

Stanley
Stanley
Stanléy'
Stanley
Stahley
Stanley

Stanley

Stanley o
Stanley

Stanley

Stanley

“Location
S TWP R

12-114-78
33-3-25
19-114-80

6-8-26

26-8-25
- 3-5-25

5-8-25
28-5-25
5-5-26

25-3-26
10-3-26

1-3-26
36-3-29

18-4-31
29-105-8

9-109-79

7-109-79

36-109-79
36-109-79
20-109-79
20-109-79
35-109-76
26-109-76
35-109-76

26-109-76
23-9-27
27-7-26

Ft. Pierre

30-9-27

6-4

Flow

Temp.
°c)  (GeM)
29 50
51 30
24 80
21 15
44 " 40
41 150
53 100
44 42
44 . 60
57 60
40 15
54 80
27 10
56 30
40 72
10 Pumped
32 90
10 10
10 50
21 50
42 70
38 60
32 25
32 -
34 20
32 70
36 66
35 42
33 90
41 - 100

oy R, .
T

. Use

Corrosion Problems

Pipes in Shdp
Floor

- Pipes inrHome

Heats Shop
Heats 2 Homes
Corrosion Problems

Pipes in Base-
ment Floor
Stock Watering
Stock Watering
Stock Water o
Stock Water
Stock Water
Domestic

Stock Water
Domestic

Stock Water
Pipes in Door
Domestic
Stock Water
Groundwater Heat
Pump ‘

Stock Water
Stock Water

‘Heats Home With
Gas in Water '
Stock Water



 Hughes Co. - Pierre

 TABLE II

RESOURCE DATA FROM DEMONSTRATION PROJECTS

. ... Depth  Temp. Flov
-~ “Location 7 Meters 9% -+ GPM

Philip (Haakon Co.) 1300 69 300

" Diamond Ring Ranch ~ 1253 67 170

Haakon,County L

St. Mary's Hospital =~ 663 41 375

 6-5

Space, water and
~district heating
Spacé?ﬂééting'

and grain drying

béméstfciwétef'
preheating &

’ u‘space'héétihg :



RESOURCE DATA FROM TECHNICAL ASSISTANCE REQUESTS

" Location

Dupree
Ziebach:Coqn;y

Evans Pluhge‘
Hot Springs, SD

VA Center
Hot Springs, SD

| Ed'ﬁrﬁnﬁer' | ,
Nisland, SD Rancher

City of Polo
Hand County

Vermillion, SD
Clay County

Wessington, SD
" Hand County

Eureka, SD
McPherson County

Faulkton, SD
Faulk County

Eugene Boettger

TABLE III

Rural Baltic S.D. Horse

Breeder, Minnehaha Co.

| -
Depth Temp.  Flow
Mefefs % cpM Proposed Use
1370 59 66  Space Heating For .
School Complex .
Spring 28 2500 Space Heating
Spring 27 1600 Spaée:Heatihg‘
1350 52 1400 Space Two Houses
and a Shop '
483 36 100 District Space
Heating
Reservoir 11 Pumped Heat Library '
335 27 50  Space Heating
Public Buildings
636 21 348 District Space
~ Heating
366 22 225 Space Heat ' ‘ .
' School Complex
85 12 Pumped  Space Heat Home
o



Table III - Cont'd
Location

Lyman Co. = .

ES£; steph Indian

_Schodi;“Chaﬁbérlain;"
S.D. Brule County

o

' Ray Herman, Rural o
Presho, S.D. Rancher '

”ﬂDeptH”ﬁ'
Meters

Temb;j;fiFldwgi;‘,’ L

2. _5797 ,

6-7

o¢ GPM Proposed Use

48 " 110°. Space Heating For

.+ 3 -Houses, Machine
-Shed, Shop, and
.“Barn

©.24° - <1000 "Space Heat School

- """ 4 wells Complex of 153,000
P fel (operating)

LE
sl



2.2 Area Development Plans

2.2.1 State Geothermal Planning Areas

The state geothermal planning areas were
redefined in the July - December 1980 semi-annual
‘report to 6 areas. These areas conform with the
District Planning and Development Commissions :
(COGS) in South Dakota (Figure 1). This modifica-
tion will facilitate the flow of information from
- the COGS to the energy office. - _
‘ The priorities for the present contract year 

Wili be to analyze the data obtained from N.M.E.I,‘ :

and the State Planning Bureau for areas 5 and 6.

These areas overlie the Madison Formation which is
~ the only resource providing geothermal energy for

direct use. ADP's 5 and 6 will be completed in

the present contract year. _

Population projections for the two aréas
obtained from the State Planning Bureau are
shown in Tables IV and V.

2.3 Site Specific Development Plans

Prospective candidates for SSDP's are Lemmon,
Philip, Midland, Polo and St. Joseph's Indian School
at Chamberlain. Lemmon, Philip, and Midland have
been described in previous reports. The draft copy of
the Geothermal Feasibility Analysis for the Polo
School District #29-2 prepared by Hengel Associates
contains essential data for a SSDP.
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: TABLE IV -
. ADP 5 POPULATION PROJECTION

1980 = - 2020 % Change
‘Corson 5768 13299 = 131
Dewey - S 6151 15948 159
Hughes S 13079 - 20792 .. .. 59
Todd . '8360 25041 196
Jones 2049 3287 60
 Mellette 2786 5591 101
Perkins . 4998 7213 4t
Stanley o 2734 4477 64
Ziebach : o . 2644 . 6716 154
Lyman 4801 12097 152
Tripp =~ =~ : 8760 13522 - 54
_ Campbell 3038 4775 57
Walworth 8506 14005 65
Potter =~ 4757 8358 76
sully 2590 4770 84
Hyde 2625 4378 67
Buffalo 2046 5240 107

85691 169509 = 98 -

6-10



S 'TABLE V
~ | . ~ Aop 6 POPULATION PROJECTION

f:ff i980 | fﬂuyizdzog‘i e

Butte ’J”i8278f4J4”<11860": 1A
Fall River =~ 7326 ‘1 9107  24%

Bemnett . 3600 8145 126%

'Haskon . 3075 7310 138%

Jackson 1664 3126  88%

Lawrence 19015 27085 Y

Meade . 20343 39236 93%
Pennington ~ 70687 126144 79%
Shamnon 10682 36950 = 246%

Washabaugh 1836 5684 210% e

Custer . 4923 5700~ 16%
Hardlng T © 2006 3253 - _62%

153435 283601 o8s%
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However, the report also indicates two obstacles
that may curtail the development of a geothermal
system. The first obstacle is with the resource.
The existing 483 meter well is located in the Dakota
Formation. The South Dakota Department of Water and
Natural Resources can't find a record of a water use
permit heing issued for the Well The DWNR has been
restricting the use of water in the Polo area for
domestic purposes only. The water pressure in this
formation has been dropping at a rate of 1 foot of
head per year. Therefore, the issuance of a: permlt '
~for geothermal use will not be automatic.

. The second obstacle is that expanding the
',geothermal system. from heating the school to a d1str1ct
heatlng concept is economically marginal. ‘

_The St. Joseph s Indian School geothermal went
on-line October 29, 1981. The funding for the project
came entirely from donations and from the Catholic
church. | ,

The school complex consists of 7 buildings with
a square footage of 150,000. Conventional fuel replaced

‘was #2 oil priced at $1.25/gal. The school was using
151,000 gallons of fuel annually.

_ The resource is from 300 meter wells yielding
24°C water at 1200 gpm. The S.D. DWNR required the
school to plug "wild" wells equal to 1000 gpm to
replaee the water required for the project.

7 The system is a two stage cascading type using
two centrifugal heat pumps. The first stage uses the
source water to heat 1222 gpm of domestic water to

54°C (COP 4.22). The second stage heats 791 gpm of
water to 88°C using the 1222 gpm from stage 1. Overall.

. COP of the system with both pumps in operation is 2.44

“derived by:
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;A?-
”'""lcapac1ty =
‘The highest usage varled from 750-800 gallons/mlnute

2.4

Thermal Input ‘to Units

Electrical’ Input to Units X 3413

Cost Savings Per Year = $142, 000

Payback Period = 7 years

Power Costs = 5.56¢/kw

Power Escalation Rate = 10%
Alternate Fuel Escalation’ Ratlo = 15%

Installed Cost = 1 072 908 :
COP = 2.44 '

flo?fTai”Rate'
Cost ‘of Capitol = 10%

E.

- An energy management system ‘was installed that
performs the following, functlons
AL

e
FT

‘Monitor and control flow from source wells to
the first stage heat’ pump. Measure’ flow
temperature and pressure at each Well

"Provide demand control for heat pumps

Vary the water temperature of the system in direct
relatlonship to system load. - I
Prov1de BTU to totallzation of usage for each

"building :
Control ventilatlon loads, etc.

Prellmlnary data was obtalned from the school for
the month of December E B T ’ :

B_r, H
C.

The system only had to run at 40 50% of de31gn'

The cost was $5 000 1ess than ant1c1pated

Time Phased Project'Plans

"The“three"demonstration‘projects°wentgon-line

in November of 1980 and have been described in: prev1ous

- semi-annual reports. A summary of the prOJects is

- follows:
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1. Haakon School Distriect 27-1
Location: Philip, South- Dakota 80 mlles east of g‘; '
Rapid Clty,rPopulatlon 1000
Resource Data: ’
Well Depth: 1300 meters
Date Completed: 2-23-79 o
Completion Techniques: Open hole
Well Temperature 69°C ,
Flow Rate: 300 gpm (18.9 1/S) _ ,
Summary: The Madison Formation extends under the
western half of South Dakota and into the
bordering states of Wyoming, Montana, and
North Dakota. Most Madison wells in South
Dakota are. naturally flow1ng with temperatures
ranging from 43°C to 77 C.
System Features:
Application: Space, water, and dlstrlct ‘heating.
Heat Load: 5.5 x 106 BTU/hr
Yearly Utilization: 9.53 x 109 BTU/yr
Energy. Replaced: Electricity - 122, 989 KWH
Fuel 0il - 54 729 gallons
~ Propane - - 23,858 gallons
Facility Descrlptlon 5 school and 8 business
district buildings. 7
Summary: The school heating project has
stimulated the development of a business
district heating system. In addition, L1tt1e
:Scotchman Industries, the city water plant
and county maintenance use geothermal fluids
from other wells for space'heating;

2. Diamond Ring Ranch
Location: 50 miles west of Pierre in Haakon County.
Resource Data:
‘Well Depth: 1253 meters
‘Date Completed: 1959
Completion Technique: Open hole
Well Temperature 67°C
Flow Rate: 170 gpm (10.7 1/S)
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o Summary:J'The Madison Formation“extends*under '
\ﬁJ ) o .- the western half of ‘South: Dakota and:into
| the bordering states of Wyoming, Montana,
~and North Dakota. Most Madison wells in South
Dakota flow with temperatures ‘varying from
. 43°C 6. 77°C. | S8
‘Systéem” Features: © 0o o liedn
Applicatlon ‘Space: heating and grain drying
© Heéat'Léad: 3.35 x 10% BrU/yr. .
 Yearly Utilization: 7.87 x 10 BTU/yr
Energy Replaced “Electricity’ -.185 288 KWH
S suiuites Propane - -~ 49,415 gallons
AFacilitY‘Descrlptionqr The!geothermal water
heatS*six“étruétureS'and provides -energy
for a 700 bushel/hr grain ‘dryer.
Summary Two heating loops circulate water
‘through water - to-air heat exchangers and
:fan ‘coil‘units to provide space heating for
‘' the” hosp1ta1 barn, mobile homes, shop;
employee ‘s “home, * andowner's home. “An = = -
:additional loop provides hot ‘water to the
'graln dryer:’ : el i

3.--8t. Mary's Hospltal .
' ~ Location: Pierre South Dakota, Hughes County
" Resource Data: S S i

~Well Depth 663 ‘meters
© " Date Completed:-April 21, 1979
”'iCompletlon Technique Perforated ca31ng
Well Temperature 41°C
" ‘Flow Rate: 375 gpm (23.7 1/8)

' Summary: -The Madison Formation extends under the’,'

R R western half of South Dakota and into the -
A S 5borderingiéfates70f:Wyoming,’Montana;;aud-
‘North Dakota: 'Pierre is locatéd on the &
" eastern edge of this formation.:

-~ 6-15



- System Features: . v

~Appllcat10n Domestic water preheatlng and

- -space heating. i ‘

Heat Load: 5.55 x 106 BTU/hr v

Yearly Utilization: 11.44 x 10° BTU/yr

Energy Replaced: Fuel 0il - 115,000 gallons

Facility Description: The 7710 m2 hospital
and a new 6038 m2~addition are served.

Summary Three plate-type heat'exchangers
provide make-up air heating, space heating
via fan coil units and domestic water
‘preheating. The new addition heating system
is~desighed to utilize the geothermally
heated water in the hot deck coil of the
air handling units and the heat pump.

2.5 State Aggregation of Prospective Geothermal Utilization
| Polo could be a TPPP if the institutional pro-
blem concerning the well permit is overcome. The
problem is fully described in Section 2.3.
The energy savings, monetary savings, and pro-
ject milestone chart are taken from the Hemel |

Associates TA report.

A. Using water from the existing well and a new well _
for district heating the energy and monetary
savings would be:

Energy Savings (assuming conversion to.heatjpumps
and an electrical consumption of 11,600 BTU/KWH)

NET SAVINGS

High school: - 101 934 KWH/yr 1.18 x 107 BTU/yx
Residences:
6 with electric heat 91,218 KWH/yr 1.06 x 109 BTU/yr
5 with fiel oil - 2,590 gal/yr 0.02 x 10° BTU/yr
6 with propane 4,512 gal/yr 0.024 x 10° BTU/yr
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Commercial ol P -

2 with electric heat 56 /978 KWH/hr 0.66 "x 10° BIU/yr
1with fuel oil 981 gal/yr 10.007 x'10° BTU/yr
2 with propane = 2,850 ‘gal/yr 0.014 x 107 BTU/yr

TOTAL ENERGY SAVINGS - 2,97 x 109 BTU/yr

Monetary Savings: (Net after deducting cost of
heat pump ‘operation) : '

'ngh School f”*‘"j':f$4;900/yéar e
‘Residences R B SRR
6 electricr: S s, 650/year
5 fuel 011i“’ 0 1,030/year
6 propane o fo - 1 180/year'lﬁ‘:J'd"‘
Commerc1a1 : ”'{f o B
2 electrlc’f“.;\rr $2 910/year 7 |
! fuel oil !;,, pb“ 390/year -

2 propane ﬁ;;:”’ ll"rﬁi 740/year
TOTAL MONETARY ~ $15,800/year
SAVINGS e reli it

»,The energy sav1ngs using geothermal water to -
'preheat the domestlc water would ‘be 2100 KWH per
year or 7 2 x 106 BTU/year R s

"System Cost: ETRENTTEE
Slmple Payback Perlod E%ergy Cost Sav1ngsvv

$411, 000

SSP =:-$——I15-L'8-0-G’—" 26 0 years R TR IR T

PrOJect Mllestone Chart Activ1gz :
Activ1tz I ”l““f} Completion Date’

~ Approval of TA Report el it 4230-82
- Obtain Water Use Permit J\M ©o-7 8.31-82
;Env1ronmenta1 Assessment f”““7 “‘11530—82
fDesign Time ”: X Vf*j z*ffa 7 9228-83
Bidding Time = = T 4-30-83
Construction 10-31-83

< NN C I - DR UL L
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2.6

2.7

Institutional Analysis

" The institutional factors have not changed

since the publication of the South Dakota Geothermal
,Energy Handbook in 0ctober of 1980.

Public Outreach Program

2.7.1 Outreach Mechanisms

Every form of communication has been used
to provide 1nformation and technical ass1stance
to the people of South Dakota. The geothermal
slide program and the National Water Well
Association's groundwater heat pump sllde pro-

~gram have been shown to service clubs .across
the state. Geothermal/terra heat Workshops '
were held in Rapid City and Sioux Falls. Terra
heating resources were discussed at both loca-r
tions by experts,from WEPL and EG&G. Items
included eartH tubes, solar panels, and ice
ponds. Jim Winterton of the S.D. Department
of Water and Natural Resources covered the
_institutional aspects of direct use and ground-
water heat pumps . Dr. J. P. Gries, Dr. Dan
Carda and Fred Steece gave talks on the South
Dakota geothermal resource and environmental

. aspects of development. The demonstration
projects were described by consultants that
worked on the projects. Virgil Herriot pre-
‘sented a presentation on the groundwater heat
pump for residential applications; A panel -

. discussion was moderated by Phil Lidel in
Rapid City. A tour of the Missouri Basin
‘Municipal Power Agency was conducted by Vie
‘Simmons in Sioux Falls. The building has a
Westinghouse Templifier geothermal heating
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systéﬁ;ilhﬁproXimatelj 45 people attended the - -
workshop in Sioux Falls and 30 people in Rapid

City

The EG&G Technical Ass1stance ‘program has
been publlcized widely in the state. Ray Herman

and Ed Brunner have received ‘technical assistance
" for existing wells on their ranches. :

The cities of Polo and Lemmon have received

“technical assistance in the form of feasibility

" ‘studies. “In addition, Lemmon has submitted a

‘proposal ‘to HUD for & UDAG grant. Eliot Allen
- and Associates are providing community assistance
‘to the cities of Lemmon and Philip. ' The goal

" ““in these two cities is ‘to put together -a finan-

‘éial package for district heating program. The

‘" state team has given groundwater heat: pump

'1nformatlon to many privatecitizens across the

state. A local Pierre groundwater heat 'distri-

i "butor has installed 41 units in the area ‘in the

past year , S
‘The South Dakota state team and :thei South -

' Dakota School of Mines and Technology hosted

Q"the Rocky Mountain Basin ‘and Range Federal- State

2.7.2

‘commercialization meetlng at Custer State Park

in September i

- lrr,

‘Contacts"ere continuingvwith~cityfofficials
of Wessington, Dupreé, Eureka, Philip, ‘and Lemmon
also with the West River COGS. Private individuals
have indicated an interést in both direct use
and groundwater heat pump as31sted geothermal

‘f“energy A detailed llstlng ‘of the :more 1mportant

contacts is in Appendlx A o L
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3.0

2.7.3

Overall Prospectus for Future Geothermal

. Commercialization

The future development of geothermal energy
lies within the private sector. - The completion

- of the geothermal system for an office building

in Sioux Falls and a school complex at Chamberlain

~with private funds is an encouraging indicator

for future projects within the state. The
outreach program and the demonstration projects
are the tools that created the interest 1n
geothermal energy in the state.

The proliferation of groundwater heat pump

vdistrlbutors across South Dakota was caused by
‘the demand for groundwater heat pumps from

 private individuals. This demand was promoted

Summary

by the state outreach program. Geothermal energy

consultants across the state now have‘the

. expertise to install systems in South Dakota.

This expertise was developed with the help of
the state commercialization effort.

The range of geothermal energy projects
that will develop in South Dakota is as follows;
(1) district heating, (2) crop drying, (3) space
heating, (4) feed lot warming, (5) livestock
pen warming for poultry and hogs, (6) paper
and pulp, (7) dairy farming (milk chilling
and pasteurizatidh); (8) wool drying, (9) baths,
(10) bottling, (11) greenhousing, (12) irrigationm,
(13) aquaculture, and (14) hydroponics.

of Major Findings and Recommendatlons

The goal of the- state team has been to 1nform

and educate the private sector in the advantages
of using geothermal energy within the state. The
‘achievement of this goal would ease the dependency of

B
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fra

South Dakotans on conventional fuels and give them
an alternative that is a local resource.

The technical assistance, community assistance,
and outreach programs have given the private sector '
the necessary tools to continue geothermal energy
-projEcts after the Federal-State assistance is gone.

> The development of geothermal energy will continue .
in South Dakota if:. o PRSI O RN R SR ot
(1) -An: information center is establlshed in the state

. that has: updated data on local uses of geothermal
_energy. | | '
(2) Low cost: loans for dlstrict heating can be obtalned
from flnancialfinstltutions,vfoundatlons,forzthe
~ government.- RERRE
"~ {3) The public.can be shown that the payback perlod
'h”('for-geothermal,systems justify the up-front costs.
(4) The mystery is taken out of the resource showing .. -
that it is a dependable, environmentally safe, -

renewable:energy source.

L,

,,,,,,

R R
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4 APPENDIX A
~ CONTACTS AND RESULTS

Gerald Beutler

1203 J Avenue

Eureka, SD -

Phone: 284-2334
Réasdn:,Asked_for T.A.,
received NMEI's ground-
water heat_pump program,

George Halder
Design & Construction
P.0. Box 69069

St. Paul, MN 55169

Phone: 612-725-7302

VReason: Asked for and

received resource informa-
tion for Hot Springs. (He
is conducting a feasibility
study for post office.)

Gene Boeptger

Box 28A RR 1

Baltic, SD 57003

Reason: Ran NMEI Heat
“Pump Model for him,
(Not feasible.)

George Budney ETEC
Energy Systems Group
P.0. Box 1449

Canoga Park, CA
Reason: District space
heating

6-22

5.

Eileen Byrne

HUD ~ :

26th Floor, 1405 Curtis St.
Dehver,,CO 80202

Phone: 303-837-5121
Reason: ‘Presently working
with Lemmon UDAG grant.

. Gerald Cerfoss -
-+ Wessington, SD.

Phone:.458-2255

“Reason: Town board member

interested in geothermal

energy.

Bob Clark

Dupree School Superintendent
Dupree, SD

Phone: 365-5140

Reason: Lead man for

‘Dupree technical assistance.

Eliot Allen & Associates
5006 Commercial St. SE
Salem, OR 97306
Phone: 503-371-4561
Reason: Experts on financial
packages for geothermal
development. Working
with Philip and Lemmon.



Rod. Galland

' P.0. Box 59

Lemmon, SD 57638

Phone: 374-3742

| . Reason Lead man for Lemmon

'10.

' geothermal system

Ken Gibb )
6th Dlstrict Planning

;HLRapid City, SD 57701 d
" Phone:  394-2681

Reason: Interested 1n
reactivating Douglas/
Box Elder geothermal

- prOJect

11.

Dick Howard:fi'”:';P

Asst. Secretary , :
Dept. of Water & Natural
Resources

Foss Building ’

_ Pierre, SD 57501

12.

'Phone

773-3151
Reason: Negotiating with
DOE for resource assessment

contract.

Jim Hutmacher

Box 294

Chamberlain, SD

Phone: 734-6631

Reason: Well driller for St.
Joseph's School, has geo-

_ thermal energy in his shop.

6-23.

13.

14.

15.

16.

“lPhone

Jerry ‘Lang
Enter Tr1ba1 Court of Appeals

- Box 617
B ThomPSOn, SD 57339

245_2400 -
Reason. Asked about geo-

Phone

thermal alcohol production
at Lower‘ﬁrule;

David Miller :
© P.0."Box 105
 Mitchell, SD 57301

Reason: Received information
on groundwater heat pumps.

Chuck Mize 2

~ Dunham Associates
528 Kansas City Street

Rapid Clty, SD 57701
348 1850
Reason: Lead englneer for

Lemmon technical assis-

_ tance. -

'!i

Joe Mnller

~'P.O. Box 610 ‘
Hot Sprlngs, SD’ 57747

Phone: 745-5165
Reason Requested T.A.

" 'for 'Evans’ Plunge, i

S referred to EG&G

17,

Keith OSberg .

Huron Drilling Company

Huron, SD 57350

Phone: 352-3538

Reason: Driller gives talk
on geothermal groundwater
heat pumps.



18.

19..
321 West 6th ,
Mitchell, SD 57301 23.

20.

21.

"~ Phone: .
_Reason Conducted tour of
~ office building that has

Robert Patterson 7 22.
. P.0. Box 149 -

Philip, SD 57567 -
Reason: Requested 1nformatlon

on geothermal ‘alcohol plants.

Roby, Qulntal Everson ‘

Phone: 996-7543

' Reason: Consultants on St.

Joseph's School geothermal

~ project.

Bob’Schoon

Science Center
USD Campus
Vermillion, SD

Phone: 212- 5895 7 o 24,
Reason: Subsurface geologist

and driller for SDGS.

Vic Simmons

Missouri Basin Municipal Power
Agency

100 N. Phillips

P.0. Box 984

Sioux Falls, SD 57101
338- 4042

geothermal_system.
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Terry Stofferahn

State Engineer's Office

Foss Building |

Pierre, SD 57501

773-3466

Reason Interest in geothermal

Phone:
system for capitol complex.

Lowell Thomas

Adminlstrator

St. Joseph's Indlan School
Box 89 7

Chamberlain, SDj57325

Phone: 734-6021

Reason: Has data on
geothermal system installed

’in the school.

Herb Vandelman

USGS
Huron, SD - »
Phone: 352-8651

Reason: Resource assessment.



GEOTHERMAL DIRECT USE CONSULTANTS

s
e P

| Dunham Associates

528 Kansas City Street S

" Rapid City, SD 57701.

Larry Beckwith, Chuck Mize :
Phone: 348- 1850

Hengel & Associates
115 St. Joseph Street

‘Rapid City, SD 57701

Ray Hengel
343-8432

Re/Spec

 P.O. Box 725

Rapid City, SD 57709

“Paul Gnirk

Phone: 343-7868

Kirkham, Michael & Associates

9110 W. Dodge Road
Omaha, NE 68114

Bob Sullivan
Phone: 402-393-5630

»Mintech

P.0. Box 214

 Rapid City, SD 57701
- Phone: 348-7777

- TSP West, Inc.

731 St.'Joseph‘Street‘,}
Rapid City, SD 57701
Phone: 343-6102
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v,_Banner Associates

P.0. Box 1140

_ Rapid City, SD 57701
Phone: 343-0222.



GROUNDWATER HEAT PUMP CONSULTANTS

Art deWit

DeWild, Grant, Reckert & Assoc. Co.

1113 East 1l4th Street
Sioux Falls, SD 57104
Phone: 339-4157

Roby, Quintal & Everson
321 West 6th
Mitchell, SD 57301
Ray Roby, Bob Quintal
Phone: 996-7543

- Virgil Herriott

Sioux Valley Empire Electric
P.0, Box 216

Colman, SD 57017

Phone: 534-3536

Midwest Geothermal Energy Inc.’
~ P.0. Box 1422
Huron, SD 57350
Reuben Pastians
Phone: 362-6145

Ed Lacey
Trent, SD 57065
Phone: 428-5636

Merriman Drilling
Beresford, SD

"Marvin Fry
Pierre, SD
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Midwest Resource Energy Supplies
Madison, SD RO

Edvard Pullen
Rapid City, SD
Phone: 342-6407
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UTAH GEOTHERMAL COMMERCIALIZATION PROJECT

SEMIANNUAL PROGRESS REPORT. JULY-DECEMBER 1981;
1.0 VIntroduction

_ The}Utah'Geothermal Commercialization'ﬁroject is part of a regional
program funded by the U.S. Department of ‘Energy and the State of Utah. ~The -
jobjective'Of'th'e"program is to Toster the development .of geothermal :

’resources in each“state~through”public'information services.'techniCalx

» assistance, planning, and public outreach The program was also intended

to provide DOE with program support information. :

In 1977, the Utah Division of Water»Rights contracted with the DOE to
perform‘theSe'functions in -Utah, < Personnel working on the Utahsproject'are g
Stanley Green Directing Appropriations Engineer in the :Division -and-
Prcject Supervisor; ‘L. Ward'Wagstaff. engineering -and technical analyst;

'iand Connie- Walker, information and'marketing’specialist;x1rv'

5The\primary‘benefit?Oflthe:geothermalacommercialization'project~in

' UtahihaS'been'that’potentialzdevelopers*and‘users.have a resource to which. -
theYVCanfturn forfgeneral‘information'oniresourceilocationS‘and~i T |
characteristic31and ior“advice'in dealing with the -laws andvregulations
—c;governing geothermal development The :State Team - has also gathered
information which has been helpful to various state agencies in. their B l
ftregulatory activities.k The project has provided the U S. DOE with data

"from the state level and has acted as. a,contact point within the state for

‘the DOE.



2.1 .Géothermal ProspectkIdentification

~During the period of July to December 1981, no new deep wells were
drilled for high temperature expioration or fof direct heat. Several deep

temperatufe gradient wells were drilled and several companies conducted

temperature gradient surveys. At Roosevelt Hot Springs, several well tests

‘were conducted and in November the first electrical power produced  from

geothermal resourCes entered the Utah Power and Light distribution grid,

;k Phillips‘Petroleuﬁ Compéay; operator/fOr’the RodSevelt ﬁot Spkihgs
geothermal unit, tested several producﬁioﬂ éhd‘injectidn Qélls at the
Roqsevelt prospect in preparation for,thé planned 20 MWe power piant.
Phillips used portable'sled-mounted.test equipment to monitor ;he pressure.
flow, temperature, ahd»chemical characteristics of each well. During the
tests,'uhich ﬁere~conductedvin August and September, the hot steam and .

water were discharged into closed sump pits.

In conjunction with tests on Phillips weil RHS 54-3 at Roosévelt Hot
Springs, a néw-turbiné;which is designed for use in wet steam geothermal
applications was tested. Steam and hot water from the well were used to
power a prototype rotary separator turbine. The separator. turbine
separated the steam from the water and generated about:1.6 MWe from the
water component, During the test the steam was vented to the atmosphere
and the water was réinjeéted; A more detailed discussion of;the‘test and
the rotary separator turbine is included in Section 2.4.2 of this report,

"Time-Phased Project Plans",

' Exploratory activitiesbwere also conducted at other areas in the

state. Union 0il Compéhy of California drilled deep temperature gradient-
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, wells at Joseph Hot Springs in Sevier County and at Newcastle inh Iron
County. Both areas have been the site of geothermal exploration in earlier
years, but these wells were the first deep temperature gradient wells h

'drilled Union has not yet released the results of the drilling.

During thegfirstAhalf/pf 1981,Phillips Petroleum estahlished the Drum
‘Mountain Unit in Juah and-Millardicounties.west of~De1ta., The area is »‘
fairly remote and does not contain surface manifestations of geothermal
resources, but Phillips has apparently found areas where the temperature
gradientsfare4high;enough,to’warrant further e}ploration.,pTo,date.Phillips
has drilled severalttemperature'gradient surveys in the_area hutvhaye not
confirmed the resource through deep drilling;__As:part_ofithe unitization
agreement,zPhillipsacommitted,to,prillhaldeep exploration well in:the

, prospeet;;the1well_will;probably'heAdrilled during the summer of41982,

The Drum Mountains prospect ishevidentlyitypieal'of-many geothermal“7‘
., resource systems in the basin and range,geolqgieal province.f A number. of
similar resource areas have;been.diseouered,in_the basinnandvrange‘ |
province, particularly in.Neyada,5;Sinoe:there,are_no,surfaee;
manifestations’of thebresoureeqntheiexplorationuﬁechhiqu?s'?fevgpite; »
complex.‘but the_possibility?that,a'resourceiof this type has been found in |

Utah'offers promise that oéﬁér’sini1aéfgfé531n2y he;discOVered.

The hydrothermal resouree at Crystal Hot Springs in southern Salt Lake
;County has been confirmed as a viable source of energy and has been used
for “two heating seasons to heat ‘the Utah Roses Inc. greenhouses.r The:?x“ -
demonstrated viablility of the resource has prompted eon31derab1e interest
among potential developers, and a number of them have filed for water

rights on the resource. However; the productionecapacity and areal extent
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 'of'the reéource has not 5een determined. A short-term artesian flow test

. was conducted on State well USP/TH-1 early in 1981 but the results were
1nconc1usxve. In July 1981 a group of consultants. state agency
.representatives. and developers met to diseuss the results of the

’v 1nvestigations to that point and to outline the data gaps which still
existed, The general conclusion of the megting was that even though f'
extensive studies have contributed to én'understanding of the resource and
the geologic structures which account for it, a long-term pump test is
necesSary iﬁ order to determine the produétion'and recharge capacity of the
syétem;, The Utah Energy Office and the Utah Division of Facilities =
Construction and Management are in the process of setting up a long-term
pump test of well ‘USP/TH-1, the proposed production well for the State
‘Prison space heating project. The test will probably be conducted in early
summer bf 1982 and should'provide‘needéd data about the resourcéfaréa in

general and the prison well in particular.

New state geothermal leases issued by the Utah Division of State
Lands are found in Table I. A short summary of high temperature geothermal
resources is found in Table II and Figure I. Table III is a brief summary

of moderate temperature resources in the state.-
2,2 Area Development Plans

Area Development Plans (ADP's) were intended to indicate, in a general
. Wéy,,thé opportunity for hyﬂrqthermal devélopment_within‘a»§pecif1§
sub-state‘afea. This is accomplishedrby matching projected!eneréy demaﬁd
for;the area withAthe estimated energy‘potentialrof‘geothermal7reso§rée$

- within the area. This information could be used to target likely sites for
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. Tgblg;I New Geothermal Leases ;;,%;

County/ | »»¢:; .-> Size  No. of
Leaseholder - . . (Acres) . Leases f

Iron - ..

willarda o

Elwood A. Gee o0 1149 1

_ Sevier S L R
Jack E. Blankenship 373 .. . . .2 °

‘YnLocatioﬁ :

‘T19,20S, R7W

T25S, R3W

,_,gDate
‘1ssued

~ Mark H. Alldredge 1916 1 .T32,33s, R16W 7/13/81

3/17/81

- 9/28/81 °

;Tab;e_II High Temperatﬁreléedéhefﬁél Prospééts '

: ﬁeésurgd ,  Well - =~
;. Prospect Temp. (7C)

‘CEstimated

Depth ~ Power Capacity
Deptn ’ : ‘

 Roosevelt 265 365-2130m  200-500 MWe

Hot Springs = .~ . (1200-7000 ft)
(Proven) v A R

Thermo ~  177-205  2225m
. (Potential) - (7300 £t)

! Drum Mountains - = : ; -

Notes

20 MWe pilot plant
 under conmstruction - ‘.

"Well drilled by
" Republic in 1977,

May be suitable

_for binary power

pystem.

High'temperatufé'.

7lazgrad1ents reported,
!State and Federal

:unitized by Phillips. .
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Table III Moderate‘Températures & Geothermal Resource

No.

1.

7.

8.
9.

10,

=114
RS T
T 13,

15.
16.

.
18,

19,

20.

21,

Prospects

Cryséal Hot Springs

Sandy City

‘Newcastle

Monroe

‘Cove Fort ..o

3 ;Befji

Bg;mont

. Crysﬁal {(Madsen's) N

Utah

oOgden”

- ‘Becks:Hot Springs

"'Wasatch Hot Springs

Midvay

‘Hooper Hot Springs:'

Safatogé Hot Sﬁtingé

Abraham (Baker)
. ‘Hot Springs . ..

Hilsoﬁ Hot Sbriﬁgs ;

Meadow/Hatton,

_Black Rock Desert

Minersville/ Black .

Mountains

Veyo

LaVerkin (Pah Tempe
Hot Springs)

i,
&
¥

Sites in Utah

Utah Roses - in bpéfation
Utah State Prison - in

Utah Roses -'inhépetation. c

7 Christensen greénhouses

Resort ‘in operation; City '
district heating abandoned.

Planned -ethanol plant has
been postponed indefinitely.

* Deep exploratory well -

drilled in 1978; no de-
velopment currgntlyvplanned{

Owners would like to de-

‘7. velop space\heatingvproject.

. Currently used for resort.

Has been used for green-

Was used for resort;-. cur= -

~Not in use;  heavily min- .
‘May be used” for:space heat-

‘SéQefai?spkihég used for”
. resorts, space heating.

Remote hot sPtings._'v

'Exbi&fﬁi;&hiby’m&jbr”céﬁ—ﬁl

Exploration by major com-

Hot springs uséd by resort,
explora;ion in areas.

Hot springs used by small

Ce “Temperature - ES
Classification (°c) Status
!'Provgh e 90 -
T i N .progress, | i =
Proven 50
Cpaven e
- .in operation.
Proven 74
- Pfoven’ - - 173; ~}
Proven -~ 149
Potential 45
Potential .~ 60
‘Potential - 59
houses.
" “Potential - 7 R
. ) rently abandoned.
~-Potential .- - 7 55
. eralized.
"“Potential - 40 ¢
: ing.
" Potential/ 46
Proven
Inferred . 60 ‘Hoérépfingf
“Inferred Zo74 1 ysed for resort.
Inferred 82 Not in use.
k Iﬁfetted 61
Inferre&l ’ -
L ' Vpanies.
Inferfedr -—
: - .panies, . -
Potential/ 32
Inferred -
‘Potential/ 42
Inferred - resort,



geothermal development within the state, and would also be useful to state,

regional, and local planning agencies.

The firstvsﬁep[in the ADP process was td divide the.state iﬁto
appropriate}areas fdr analysis, Counties webéigrouped togéthérrdn,ﬁhe
‘ f baéis of gebéréphié. demographic. cultural and economic factors as well as
tﬁe'hature and distribution of the hydrothermal resources wifhin each

county.

‘ After;defining the planning areas, estimates of energyfdemand through
the:year 2020 weqé made. - Industrial energy projections were made by the
'brNew Mékico EherQY‘Inébitute using industrial data from the state.
‘Residential and'éommercial energy projeetions:ﬁere made using past

consumptioh data and bopulation’growth projections.

EStimatés bf the enefgy potential of ﬁhe hydrothermal résources were
made using known-ﬁemperature and flow data. Reservoir capacities were
estimated in some cases. Usually, the énergy potential -of the hydrothermal
resources was very difficult to estimate with any degree of cqnfidence, and
although the use of sufface temperature aﬁd flow data yielded conservative

- results, it provided a systematic approach to the estimates.

Information.generated by the ADP process has been published earlier.
and will not be duplicated in this report. Maps of the planning areas and
tables of the results are found in the Semiannual Progress‘Répdrts for

January 1980, July 1980, and January 1981.
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‘data are available. S

2.3 Site Specific Development Analysis

Site Specific Development Analyses (SSDA's) are intended to portray
7the details of the development of a particular project’ at a specific
geothermal resource site. A 8ite specific analysis generally includes the
‘following features' a step-by-step outline of development procedures;
general estimates of when each step would oceur and how long it will

'probably take to complete. a preliminary analysis of the technical and

- economic‘feasibility of-the project;jand-a:fairly»detailed analysis of ‘the

institutional and other factors which must be observed and which might
hinder or prevent the successful completion of the project.  Site specific
analysis are'more'detailed and«technical“than area development'plans, and
are nelated to{a‘specific developmentfat“aﬁspecific’site; as such, they
offer more insight into thevreal problems and potential for development at
avgiven site. o TR o .

ok, Do T

S2.3.41 ;Candidate’Qeotherma1‘Sites and Applications

Proven or potential résource“Sites may'be.Candidates;forvsite-specific

“deVélopment:analyses;“*"Proven" sites are those where the presence of a

ommercial‘resource‘has*been*confirmed byfdrilling. "Potential" sites are

"those where reliable subsurface data are available,v e.8., temperature
‘gradients, stratigraphic drilling results. ete. "Inferred" sites-. are thosew-

where some indicators of geothermal resources -are present but no: subsurface;k

f

Candidate sites for site specific analysis are listed in Table III.

pThe sites are classified into two categories—-those sites where projects



- are already in progress, and sites which appear to be good prospects>for

development but for which no specific project. plans have been announced.

2 3 2 Site Specific Development Plans

Completed or in Preparation

. During the period of July~December 1981 no new site specific analyses -

were undertaken. The cost/benefit analysis which was done in cooperation
with,the Salt Lake Redevelopment Agency was~re-eva1uated‘in‘December 1980.
The results‘of that study and oflthe-re-evaluation are found in the

semiannual'reports for July-December 1980 and JanuaryQJune/l981.,
2.4 Time-Phased Project Plans

A Time-Phased Project Plan is a detailed analysis of a specific
development at a speoific site. It is more specific and detailed than a
site specifie development analysis. The timeephased plan analyzes a
specifie development in terms of the specific'steps neeessaryvto bring the

development to fruition, their sequence and relationship with'each>other,

their duration, and actual-time estimates of when each step will begin and

nd.  The project is thus analyzed at all stages of progressi including
pre=leasing activities; leasing; exploration; reservoir oonfirmation and
development; development negotiations such as partnership or unit
negotiations; permitting by state. local, and federal agencies' plant

construction' and distribution system construction.
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2.4.1 Active Demonstration /Commercialization Projects
Active or firmly planned geothermal projects are candidates for
time-phased project plans. Table Iv is a- listing of sites within Utah

which are candidates for time—phased project plans.

The major project in- Utah is the power plant planned by Utah Power and

‘.Light for Roosevelt Hot Springs in Beaver County. “The: development at

Roosevelt was the subject of a time—phased pr0ject plan in 1979. which ls

‘,not included in this report. The current status of the project-at
'Roosevelt Hot Springs is discuSSediin Section 2,4;2. FTime—Phased Project

~ Plans",

: The Utah Roses greenhopses atiprystalihot Springs near'Bluifdale were .
heated with geothermal‘fluids'heginning inithe fall of¥1980; Wnufing th;
summer of 1981, an additional set of greenhouses was constructed bringing
the total area under cultivation to approximately 130 000 square feet or
nearly 3 acres. During the following heating season (1981 1982), both sets

of greenhouses were: heated by 180o F water from the 410 foot production

well, An injection well was drilled by Utah Roses to dispose of the spent

;'fluids but the well was not used for 1njection during the’ first heating ‘

season because of completion»problems. The well has since been repaired

-~ and was used for reinjection:duringﬁthev1981-1982 heating season.

Preliminary designkof therutah StatefPrison ‘space heating project

-also at Crystal Hot Springs. has been completed by CH2M Hill of Salt Lake '

'City. The Utah Division of Facilities Construction and Management will

accept bids for the final design early in 1982. A long term pump test on':_

the production we11 for the prison, well USP/TH~1, is planned for early
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Table IV  Active Geothermal Projects

‘Site

(Developer)

Crystal Hot Spriugs
(Utah Roses) '

Crystal Hot Springs
(State of Utah)

Sandy City
(Utah Roses)

Newcastle
(Christensen Bros.)

Cryscalv(Hadsen's)
Hot Springs :

Midway } :
(Severalylndividuals)

Utah Valley ,
(Arrowhead Green-
houses)

Agglication

Greenhouses

Space Heating

Greenhouses

Greenhouses

Resort

Space Heating

(Homes) .

Greenhouses

‘Resource
Characteristic

Reported Artesian

flow at 90°¢

Artesian flow up
to 600 gpm at
about 80°C.

1,527 m well witho
slight flow of 50 C
water.

Two wells: 152 m
well producing at
96 C, other well
similar., Water
quality good. -

. Hot Springs, 56°¢C.

Flow about 100 lps.

Maximm pgeasured
temp. 46 C. Hot
groundwater system.

Warm well supplie
water at about 35 C.

Geothermal
Energy Requirements

Development as sugpdtted
by resouSces, up to about
234 x 107 Btu's/yr.

Initial phase, minimum
secugity building, 10.9
x 10” Btu's/yr. Possible

eventual gevelopment to .

55,7 x 10” Btu's/yr.

Greenhouse conversion
from natugal gas, about
70.0 x 10° Btu's/ yr.

Development expected to

grow as supported by the
resource.

Multiple use for recre-
ation and space heating.

Water from springs now

used for several resorts

and homes.

Small g'reenhouse opera-
tion.

Status of

Project

About’ 130,000 ft2 of greenhouses in
operation. :

Preliminary design has been completed,
production well has been drilled. Well
to be tested in summer 1982, Project in
operation by fall 1982,

‘Well provides base load heating to about
-8ix acres of greenhouses. o

“First set of greenhouses in operation;

additional greenhouses planned by
Christensen Bros. and also by major
hydroponics firm,

Initial renovations have been completed.

A number of resorts and private homes

currently use water from the springs for -
space heating and recreation. Several

‘individuals plan to drill in order to heat

honmes., ’

A small, family~run greenhouée operation
uses warm water from shallow well, has .
beenjin operation. for about 5 years..




rsummer 1982. During the 30-day pumping phase &nd the 7- to 10-day recoyery

‘phase ‘of the test the”production?weIITand several other . springs ‘and

observation wells will be-monitored.;jThefpump test should provide needed

information about the‘production capacity of the well, the production and

. recharge characteristics of the system, the areal extent of the resource,

and ' 'the potential for interference between the various‘wells at the site.

The Utah Roses greenhouses at Sandy, about six miles north of Crystal

- Hot Springs, were heated during the 1981 1982 heating season using warm

r‘fluids from a 5000 foot well drilled adjacent to the greenhouses in 1980.

Although the well produces only about 200 gpm of 122° F water. it is

radequate to provide base load heating at considerable savings to Utah

Roses.

”A‘smail geothermally?heated greenhouse athewcastle in Iron:County-was*

successfully operated ‘for the second year. The" greenhouse, owned by

iChristensen Brothers' Ranch s heated with boiling water (225° F maximum

temperature) from a shallow we11 Another hot well on the property has o

been sold to Troy Hygro-Systems Inc. of East Troy. Wisconsin which intends ,

brpto construct and operate an additional set of greenhouses.; Christensen :i
"rBrothers have a geothermal 1ease agreement with Union Oil Company under ,‘>
~which Union“has the rightS'to'resourceS‘at'depths greater-than 500 feet
' Union recently drilled -a deep temperature gradient well at” Newcastle but e

"gthe results ‘have not yet been made public.

Several other geothermal projects which have been in operation for

o some time ‘are resorts at Belmont Hot Springs, Crystal Hot Springs ; )

(Honeyville). the Hbmestead“and'Mounta1n~Spaa'in'Midway.aSaratoga'Hot
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Springs. Monroe Hot Springs, Veyo Hot Springs, and La Verkin (Pah Tenmpe)

Hot Springs, Table IV contains a summary of these projects,
2.4,2 Time-Phased Project Plans

:Artimenphased project plan for the development of the high temperature
' resource at Roésevelt Hot Springs was completed and published in the summer
_ of 1979; The plan outlined the steps of explorabion, permitting, and
cgnstruction of a 55 MWe power plant by Phillips Petroleum Company and a
utility (which was at that time unspeclfied). Shortly after the
time-phased plan was completed Phillips announced plans to 1nitiate
‘development with a 20 MWe pilot plant which. 1f successful. would be
fbilowgd after several years by full-sized 55 Mwé plants. The smaii plant
will provide operating experience,,reserVoir,production’data. and revenue

while the larger plants are being permitted and constructed.

The time-phased project plan for Roosevelt Hot Springs was published
in the Utah Geothermal Progress Report fbr.JéhUary-JUne 1979 and is not
included in this feport. However, the current status of the project will

be briefly reviewed,

Major milestones inAthe development of the resource were reachgd,in,
’1980.when’the ATO consortium (AMAX Exploration, Ine., Thermal Power
Company, and 0'Brien Resources Corporation) signed the unit agreement withi
Philllps._ Later'that year Utah Power and Light company signed a éontract

to buy steam from Phillips and to generate and distribute the electricity.

A third major milestone for the development_of the resource at . .
_ Roosevelt and for Utah in general was reached in November 1981 ﬁhen the
’first electrical power generatéd from geothermal resources in Utah entered
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the Utah Power and Light distribution grid. Hot water and. steam:from

Phillips well RHS 54-3 was used to power a prototype. rotary separator

-turbine, whichxin,turn drove:the. generator which;producedgthe eiectricity.',

The rotary separator turbine is an experimental unit which was tested

at Roosevelt Hot Springs under a joint agreement between Phillips Petroleum”

' '»Company. Utah Power and Light Biphase Energy Systems, and the Electric

'Power Research Institute.anhe'rotary separator turbine utilizes both the

1iquid and steam phases of the geothermal fluid.to produce power.  Steam . .

rand;hot,water are piped to the first stage of the separator turbine where

the flow is divided and injected into the :separator through.four;nozzle
Jets. The water impinges on a plate wheel rotor,spinning at the sSame speed .
as the entering water. The steam goes to the center of the rotor and is

separated from the water similarly to a conventional steam separator. The

: water passes through openings along the outer perimeter of the first rotor

.",,

into an inner chamber where it impinges against an impellor which dr1ves

the generator. A second plate wheel rotor then recovers the water and

'discharges it, still pressurized for reinjection.

"The steam is separated from the water at the first plate wheel rotor

and is gathered at the center. It is then piped to a conventional steam

_'turbine which also powers ‘the generator.

The output from the rotary separator turbine using only the water

phase was about 1 6 MWe~'if the steam turbine had been operating, it would

£

,have produced about 5 MWe. for a total of about 6 6 MWe. Based on test

data, the rotary separator turbine can produce from 15% to RO% more power‘

from a,given geothermal well than a conventional steam turbine by itself.
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To’formally announce the installation and operation of the rotary -
separator turbine, the'companies'sponsoring the test held an open house and
tour of'the‘geothermal faeilities at Roosevelt Hot Springs. 'Utah Governor
Scott M Matheson was the guest of honor and the keynote speaker at the
open house. About 300 state. federal and local officials together with

other guests. attended the open house.

:In'addition to testing the rotary separator ‘turbine, Phillips
'fetroleum Company tested several wells for~production and inJection/'
eharaeteristics. The wells which uere‘tested may be used to supply steam -
to the 26 MWe»power»plant.’ In addition, at least two new production wells

will be drilled.

B The 20 MWe power plant is scheduled for operation in the spring of
1984. The developers will use the results of the rotary separator turbine
tests‘andvthe operatlon results from the initial,plant to_determine whether
ordnot 1arge central power plants are more econonical than wellhead |

generators such as the rotary separator turbine.

2.5 State Aggregations of Prospective

Geothermal Applications

Using information supplied by the Utah Geothermal Team, the Physical
Seience Lab_at New Mexico State University made geothermal energy use |
projections to theAyear 2020, These projeotions_were estimates of“the
amount_of new geothernal energy uhieh would become econonioal each year

under a given set of assumptions.
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The results of the PhYSical Science Lab projections were presented in
the Semiannual Progress Report of the Geothermal Commercialization Project
for July 1980. The reader is referred to that report for the tabulated and‘f

plotted results of the aggregated projections. R

';x2.6: Institutional Analysis

In February 1981 the Utah Legislature passed the Utah Geothermal

P»Resources Conservation Act. The 1egislation was the result of several

-}years of work and preparation on the part of the sponsors of the bill ‘ItsA
'purposes are to clarify and define the regulatory authority of the State -

"Engineer define the nature of rights to geothermal resources and how they

are aquired, define the relationship between geothermal rights and water

rights, speeify the conditionS—andfprovisions for enforced ‘unitization by

the State Engineer. and provide for the appeal process. -The . passage of the'

jgeothermal legislation was.a major- step in facilitating the orderly .
,'development of the state s geothermal resources, particularly the high
‘temperature resources. A more complete discussion of. the; geothermal

:legislation is contained in the Semiannual Progress Report for _January-June .

: 1981. RS R R SRR o i ERE et e Ly

Several issues related to geothermal development remain unresolved andri{

still should be considered for legislation.' Among these isssues are tax S

incentives for geothermal utilization. particularly for direct heat use, ﬁ

‘",exemption of small district heating systems from public utility regulation'

and authorization for municipalities and other governmental or

riquasi-governmental entities to: form district heating or: energy distribution

systems; R A T SR T T I S T e i e

7-17




As geothermal development in Utah has progressed a number of problems
related to regulation have become apparent. One of these is associated o
with the disposal of spent geothermal fluids. Reinjection has generally
been accepted as the best method of disposal because it avoids problems of
contamination of surface waters, maintains pressure and water levels in the
hydrothermal reservoir, and extracts'the energy of the resource more
efficiently through recirculation. However, experience has demonstrated
that reinjection may not be attractive for various technical hydrological
or environmental reasons. Also. reinjection requires the drilling of an 7
additional well which has become a major economic concern. for most |

projects.

On the other hand, if reinjection is not used for disposal, then

usually surface disposal is the next likely alternative. Surface disposal

avoids many of the technical difficulties associated with reinjection, but
carries environmental and hydrologic problems as well as the administrative

and regulatory problems associated with them. Environmental impacts are a

major consideration, since the developer must obtain discharge permits from -

both the Utah Bureau of Water Pollution Control and the U.S. EPA. In
addition, surface disposal must be approved by the Division of Water Rights
as being consistent with the water right application and with water right
policy for the area. To date, applicants have been encouraged to use
reinJection, and applications for surface disposal have been considered on

an individual basis.

k Another potential problem which:has arisen, particularly for high
temperature resources or where the fluids are highly'mineralized. is the .

application of air quality regulations. In January 1982 the Utsh Bureau of
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‘Air Quality took over primacy from the U.S. EPA for the establishment and

‘enforcement of air quality standards for Utah. It is not yet clear how'the

Bureau of Air Quality will choose to apply the standards; Phillips =

" Petroleum ‘Company has expreéééd'grave concernS‘over the possibility that '

‘strict and inflexible application of the standards could restrict or even

preclude geothermal Well drilling and testing operations in the Roosevelt

Hot Springs prospect.
N ;PublicJQutreachgs

The public outreach program for Utah has consisted of several

component activities. One of -these is basic public education about
"geOthermal resourcesvand(the potential‘for‘their“developmentein Utah; a

second is more specificsresponse to information requests from,individuals,

governmental agencies, researchers, geothermal companies, and government

contractors; a third isitechnical aSsistancefto prospective‘users* a'fourth'7

' - 18 marketing, or an active effort to reach industrial. private. and public R
. users, both directly and through appropriate state and local agencies' and

a fifth is assistance in preparing geothermal legislation.

In November 1981 Connie Walker, who handled much of the public |
outreach program, left the project.~ '
Outreach activities for Utah for the period Ju1y~December 1981 :
included the following.
—-Newsletter: The "Utah Water/Geothermal Report™ continued under
' the direction of Connie Walker. The newsletter is distributed to

over 250 recipients each month and has received continued reader
response and: support. ‘

--Displays and Energy-Fairs: The State Team exhibited the ‘Utah
Geothermal Display and distributed information at several energy
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. fairs and county fairs throughout the state. The State Team
E participated in fairs at Mount Pleasant (Sanpete County). Spanish
Fork (Utah County), and Hurricane (Washington County).
- . -=Public Contacts and Information: The State Team has continued
: to disseminate geothermal information. respond to information
requests from various sources. and to adv1se potential: geothermal
; developers. : S :

The funding for the Utah Geothermal Commercialization Program will end
prebably. in pid 1982. . For this reason and because the staff for the
projedg has'beenvreduced. outreacnvactivitieS‘will be_limited.v,Plans for
1982.arerto continue the neusletyer. probably until about midsummer; to
curtailrthe use of the display for energy fairs; and to continue to give
-presentations and distribute information on request. Some functions of the
commercialization project, such as information requests, will be continued
by'thévbivision of Water Rights as part of its generallrogUIatoryr

responsibilities.
2.7.2 Summary of Contacts and Results

Tho state team has continued_to work closely yith new‘and,on-going
projects, inoluding the power plant at Roosevelt Hot Springs, the Utah i
Stéte Prison project. and develooers and operators at numerous hot springs.
resor;s. and greenhouses throughout the state. ’The State team hasAaiso
responded to a large_number of inquiries about specific or_general
geothermal utilization in Utah. Many of the contacts and interactions will

continue after the Commercializaton Program has ended.
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2.7.3 dOverali_Prospectus for Future

" Geothermal Commercialization

‘ Theléenerai:nature:ofAgeotnernal actiyitijin_utahtnas:changed,oyer the
,dlast few‘yeara.';Actirity:in,direct”heat’ntiiiéation"haa decreaaed”;_e o
Vsnbstantia:lfiy§’~'i'n4’{ffacvt. the on‘i'y"project;whichl:apj)ears at this time to be
progreasiné’tonardéda}succeaafdi,conciyeion;ia’tneEState;Prison,geothernal
space heatiné:project (several other sucCeaaful‘nrojectsfare aiready‘inf
operation). Although a nnmberupotentiaiAdeyeiopers have expressed interest.

in geothernai”directiheat,Ano nFW'ﬁrojects.havelactnaily:peen undertaken.

On the other hand development of high temperature resources is ;,j
progresaing}neil. -The geothermal field at Roosevelt Hot Springs is being
deveiopedvfor commercial,prodnction_of‘tne resourcevand’construction,has
“begun on the initiaiApower'piant;at,tneigite;"in additiongltne diScoyery
of the Drum Mountains‘hnit;indicateéﬂtnatimore:high tenperaturelreaources
may be found in Utah. Continuedﬁexploration.bi naqorfcompanieslalsof‘.
indicates a potential for further disaoveries. _'j}E i.3"

It is likely tnat the‘current;trendsﬁnillicontinue'?or someftine;: The
decline in direct use activity is due to several factors. including the
,‘general poor condition of the nation s economy and the marginal economics

‘of many direct use projects. It is to be expected that the growth of -

' direct use will be slow until general economic conditions 1mprove.
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3.0 Summary of Major Findings and Recommendations &ﬁ;&v
. Short summaries of the more important conclusions are as follows:

~-The potential for geothermal development in Utah is A -
substantial, but barriers or hindrances to development still
exist. Often a resource is owned by someone who doesn't have the
financial backing or interest to pursue development himself, but : o
who anticipates making a fortune from the resource and thus is '
very difficult for a serious developer to deal with, Along the
Wasatch Front, for example, most geothermal occurences are ‘
apparently related to deep circulation through fault and fracture
.Systems, and few of them are high temperature and high quality ‘
resources., Development so far has clustered around the resource
. sites which appear to be the best (such as Crystal Hot Springs),
‘but lower quality resources are not developed. As a result,
development must be limited at the better resources areas while
other sites remain undeveloped.

~-Some issues still need to be resolved by legislation, as
mentioned earlier. Geothermal development, particularly direct
heat utilization, would be enhanced by tax incentives, exemption
of small district heating systems from public utility regulation,
and authorization for municipalities and other governmental and
quasi-governmental entities to form district heating systems.

--An organized and continuing geothermal advocacy group is needed
in Utah. A number of regulatory barriers to geothermal
development exist, some of which might best be handled through
legislation and others by close work with the respective

.~ regulatory agencies. Several problems which geothermal

developers have already or will encounter appear to be ‘
unnecessary in terms of a reasonable interpretation of the
regulations; however, at this point no mechanism exists (at least
within state government) to resolve these problems,” A task force
or ad hoc committee set up by the local section of the Geothermal
Resources Council might be able to work for these changes; B
however, the support of the geothermal community in Utah would be
essential to any efforts of this kind.
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WYOMING GEOTHERMAL COMMERCIALIZATION REPORT
. SEMIANNUAL PROGRESS REPORT JULY-DECEMBER 1981 '

| 1,n'qunbnvcrt9N

1.1 Purpose of Project

The purpose of the Wyoming Geothermal Commercialization Program is to
match known geothermal resources with potent1a1 users and applications. The
program office provides the public with all types of geothermal information'l

-and serves as a communications link to the Wyoming geothermal resources assess—

“ment data.
10 pjeckives

The objectives of the Wyoming Geothermal Commercialization Office (WGCO)

" are as follows:

° “To bring about a general'nnderstandinglof:geothermalvenergy, and promote

(the use of geothermal energy in Wyoming

e To create a working relationship, and exchange of information w1th other

’nstate and federal agencies involved in geothermal development

i

2 To contribute to the accomplishment of national geothermal energy goals ‘

nrof the U S. Department of Energy

ckao develop usable plans that will help to predict and encourage geothermal

'development in Wyoming

° To maintain regional ties with other western states, and the geothermal
. organizations (public and private sectors) that are located in the

‘ western states

° To assess and attempt to reduce the institutional barriers and other ob-

structions to the development of‘geothermal energy in Wyoming
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The WGCO approach is primarily a planning and advocacy effort. Tech~
nical assistance on specific geothermal developmental problems is provided
upon request within the limitations of available time and capabilitles of
staff members. The office works in cooperation with state agenciles, busi-
nesses and concerned citizen groups to develop.a general awareneSs of geo-
thermal energy. Development plans produced by ‘the WGCO provide specific
information that will aild in the development of geothermal Tesources in

Wyoming.

: The-team_memberscare:, -

E. Gerald Meyer Principal Investigator

" Karen Marcotte : Program Director
Patti Burgess-Lyon Resea:ch Associate
Ruth Tebbutt _ " Senior Secretary

d_Janice Roman _ ~ (replaced R. Tebbutt)

1.4 Project Benefits to the State and DOE

Increased overall awareness cf geothermal energy development potential
benefits both the state of Wyoming and DOE. The significant steps towards
developing a district heating system for the town of Thermopolis are directly
related to WGCO effofte in this directioh; VThe collection and dissemination
of,gecthermal technical data to potential developers increases the pace of
actuel development dramatically. ' An additional benefic‘to DOE from the WGCO
is the continuing input of data to the overall aggregaticn of geothermal

development information in the United States.



2.0.SPEQI§IC»TASK‘DESCRIPTIONS”AND-PRODUCTS'

'2.1 Geothermal Prpspect'ldentificatipn

- TABLE 1. PROVEN DIRECT-USE THERMAL PROSfECTS

Resource’ R Temperature (°c) - : ‘Depth (m)

‘Thermopolis . 32-70 ' < 666
Cody , ... 38=-47.5 ... . . .. 185 -500"

(Source of information in Table 1: Heeeier;eﬁenryAP A Summary of“éeethermal.

“Potential and Development in Wyoming, prepared for the Interstate 011 Compact'

Commission, Midyear Meeting; June 28.30, 19811 pp. 2-3.)

TABLE 2. POTENTIAL DIRECT-USE THERMAL'PROSPECTSH

Probutonfmvaihasivuiivthu

‘Resource = . i, U,.i;Temperature,(°C)f f’; e Qgptb (m)

Salt Creek (Mldwest) . .,,;49u= 77 . ... . 300- 1,500
Countryman Well - © 50 ' A S 1,500
Little Sheep Mountain Spring © 918,920 0 cioome oo Hot Spring

“~Sheep Mbuntain Springs . .. .. q;j 21 . T PO Hot Spring

Saratoga Hot Springs o 30-54 - ; IR Hot Spring
Douglas Warm Spring p : 30. ‘ S SR ; ~Hot Spring

_Conant Creek Springs . .- 16 . ... . Hot Spring

Ft. Washakie Hot Springs DA 44 S Hot Spring
Jakeys Fork Spring: G20 e s s : Hot Spring .
Little Warm Spring . . e 25 .. AR L T .~ Hot Spring

Sweetwater Station Springs S 30 - 31 5 ...~ "Hot Spring-
Warm Spring-Creek Springs ~ = = 29 Ui Dol e Hot Spring

Auburn Hot Springs .. ... .. . .. 62 o L Hot Spring
Johnson Springs - - 46 T R ©’ Hot Spring .

“Alcova Hot Springs® 7 o T B4 om el ‘oo Hot Spring

Horse Creek Springs = . . . 23 =24 . . . .. - Hot Spring.

Immigrants Washtub = - Sty o o s 0 Hot - Spring

 Kendall Warm Springs Lot 29050 o s e es Lo Hot - Spring

Steele Hot Springs .. ..~ . 35.5, 39 - .o Hot Spring
Big Fall Creek Springs ~ = - 16 R - . Hot Spring

" Abercrombie Warm Springs - *7"27 R o ~ Hot Spring

Astoria Springs ... . . . .- .37 .. .- . .. Hot Spring
Boyles Hill Springs =~ = - 30 e e ~Hot "Spring’
Cranite Falls Hot Springs -~ . .45 . -« -~ oo . . Hot Spring

" Huckleberry Hot Springs 61 . Hot Spring

Jackson Lake Hot Springs 24 72 (1966—1972)" ' . “‘Hot Spring

83
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Kelly Warm Spring ' : 27 . : Hot Spring
North Buffalo Fork Springs . 33.5, 45 BT Hot -Spring
Teton Valley Warm Springs 18 : Hot Spring

NOTE:. Both the potential and proven resource lists exclude all thermal
features of Yellowstone Park. ’

V(SOurce of springs list in Table 2"’Breckinridge; R. and B. Hinckley,.

‘Thermal Springs of Wyoming, Bullet in 60, Wyoming Geological Survey,

1978 )
TABLE 3.INFERRED DIRECT-USE THERMAL RPOSPECTS
Resource - Temperature (°C) 7 Degth {m)

Bighorn Basin . .-

Wind River Basin , , , ‘ LT
Green River Basin : “ralle : . .0 - usually
Powder River Basin 90 - 150 - ‘ over 3
Great Divide Basin

Washakie Basin

" 'A description of these basin resource areas is as follows: “Hot water

isifound in these basins due to the Earth's normal increase in temperature
with incfeasing depth (the increase in :emperature with depth is called
geothermal gradient). Certain water-bearing rock units in these basins_afe
folded deep enough (usually over 3 km (10,000 feet)) such that the surround—
ing rocks heat the water. ‘

" This type of geothermal system exists only in the deep central portions”
of the basins where drilling for a moderate temperature geothermal resource »
is uneconomical However, since many of the water bearing rocks such as' the
Madison Limestone, Tensleep Sandstone, or Mesaverde Formation also sometimes

contain oil, deep holes are drilled into these rock units. If hydrocatbons

- are not encountered, the drill holes are plugged even if hot waters are

. .found. What would be extremely useful in Wyoming is a streamlining of - reg-

ulations that would easily allow the transferring of these oil exploration

holes to munic1palit1es or individuals for hot water utillzation.

(Source" Heasler, Henry P. A Summary-~of Geothermal Potential and Develop-‘

ment .in Wyoming, prepared for the Interstate 0il Compact Commission, Midyeart
Meeting, June 28-30, 1981, pp.2-3) ‘ '
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2.2 Area,Development'Plans (ADP's) .

2. 2 l State Geothermal Planning Areas

Nine geothermal planning regions ‘were developed by the WGCO in 1979.

The nine areas do not include ‘Yellowstone National Park where geothermal

development is not promoted. A map of the planning areas has been pub-

lished in several past editions of the Semiannual Progress Report.

',22.2.2 .Specific ADP'sVCompleted or in Preparation

ADP's of the following areas.have been conpleted and publishedfby.the
"° 'Big Horn Basin ADP (Big Horn, Washakie Park and Hot Springs Counties)

° - Fremont County ADP

'v°, Converse/Natrona ADP (Converse and Natrona Counties)

'2,3‘Site—Specific Development Analysis»(SSDA's)

3

2.3.1 Candidate Geothermal Sites and Applications

Table 4 lists candidate geothermal sites and their applications.

TABLE 4. CANDIDATE ‘GEOTHERMAL SITES AND APPLICATIONS

*Note' A more detailed description of the Auburn/Afton and Midwest/Edgerton

sites was included in the January-June 1981 Semiannual Progress Report.

2.3.2 SSDA’s Completed or-in'Preparation .

8-5

Site S ol f : .:f7; co ‘ Agplications

v yidwest(Edgerton‘,} :h;p;gligs' ;v'v 'i,v' “ greenhousing

‘Midwest/Edéertonfi ;‘. V_Fjrl;;:.°' iﬁvo_ s ;aquaculture

'Midwest/Edgerton. e - iudiua»lv ddistrict heating )
,:euhnrn/Afton‘ S " U vj-"r 'dairy industry process heat

Auburn/Afton . . greenhousing

:Auburn/Afton' SRS | Lo ‘, - }f‘i: dbaquaculture :
: Auburn/Afton B i ;7,’7T - S B ‘ Space heating and district heating



Thermopolis/East Thermopolis SSDA. The Thermopolis SSDA was conpleted
and published by the DOE.

Recent developments in Thermopolis subsequent to publication of the SSDA \ij_
are as follows: - 7
® Advisory Work Group of the DOE/HUD district heating prbject met August 19,
1981 for the first time. Subsequent meetings were neld once a month
throughout the reporting period. ' A
Thermopolis was selected to receive Community Assistance from the DOE
contractor Elliot Allen and Associates.
A proposal submitted by the town of Thegmopolis for some limited hydro~-
logic tests was approved by the'Wyoming‘Water'Development Commission on
October 29, 1981. | S
® The DOE/HUD feasibility study is scheduled for completion on June 1, 1982.
Thé propoéed district heating system would have the following heat load
parameters:
1. Residential Load-180,600 MMBTU/yr.
2. Business Load-73,800 MMBTU/yr.
3. Public Building Load-63,800 MMBTU/yr.
4. Total Annual Expected Geothermal System Loa&ing—318,200 MMBTU/yr.

Source: Steve Goering, Coury and Associates, Denver, Colorado

period, but has not yet been published by the DOE..

The Cody report includes major sections on site description, resource _
evaluation, potential applications of the resource, heat exchangers, corrosion
prevention, and a discussion of the leasing, permitting and financial consid-
erations involved in geothermal development.
The Cody SSDA also contains a detailed economic analysis for three district
heating scenarios ﬁhat have been proposed for development in the Cody region.
The estimated annual energy demand for each of the proposed district heating v o s
systems is listed below: | ‘ IR
° €ase I - Small Cody Heating District | ‘ ' ‘ : t
annual heat demand = 29,400 MMBTU/yr. ' '
° Case II - Large South Fork Subdivision



- : , S 'annual heat demand = 9 470 MMBTU/yr. (100 homes)
\h'j R SR con v oow18,940 MMBTU/yr . (ZOO'homes)'
| ‘ : =28,410 MMBTU/yr.. (300 homes)
| A =39,770 MMBTU/yr. - (400 homes)
_ - °:Case IIT - Small South’ Fork Subdivision
o f‘ R : o annual heat demand =2, 545 MMBTU/yr

f‘;d2.4 Time Phased Project Plans . '

“‘None -

k Z,S:State’Aggregation of Prospective Geothermal Use
A summary of theiprbjected'energy‘use“for ADP's and SSDA's is shown in -
Table 5. ' Do SO ' :

. 'TABLE 5. ENERGY-USE SUMMARY
SRR »-PEﬁergy:Use (MMBTU/Yr.),"' o
Project Area " 1981 + - 1985 - <v’ZOOQ,f': 2020

ADP's STRINESEL Nt R o _ , RN
Big Horn Basin < ' 85,000 444,190 - 650,000 . 800,000
Fremont County ' 1,000 " 10,000 * 50,000 100,000 -
;Converse/Natrona %fa'{~'?*500\ 25,000 50,000 115,000
" Carbon/Albany © . ' 1,000 <~ 10,000.° . 25,000 . 25,000 -
Powder River Basin "-'»Lﬁpo © 521,000 T 1,000 ‘1&000i:;.
. Western 10,000 = 50,000 125,000 200,000
Southeastern’ e iA‘ 0~lrlh!7,'10 Lt 0 B R
:* Northeastern A ,'J?i" diiO;r?‘?‘f%st R ;—0‘ i 20
. Southwestern . ___ 0 0 . __500 _1,000°

<~ Total'dDP's [féé,obof"sao;iboﬂi"5901;500'7~1;242;050f”,'

. ssoA's L ER R R |
Thermopolis 55,000 318,200 460,000 600,000

Cody . 35,000 , 125,990  .190,000 - 200,000

Midwest 0 25000 50,000 -~ 115,000
Afton/Auburn . 10,000 50,000 125,000 200,000

“&)  ~ Total SSDA's 100,000 519,190 825,000 1,115,000

8-7



2.6 Institutional Analysis

The>major emphasis of the WGCO's institutional effort went into an
attempt to secure funding for geothermal energy through the Wyoming state
government. A proposal was developed for funding of a cooperative geother-
- mal effort in Wyoming, including program goals that would incorporate re-
»séurce assessment, énd planning/commercialization. '

Additional institutional analysis has been required for the ongoing
district heafing feasibility study in Thermopolis. ' The Wyoming Resource
Assessment Team and the Town officials of Thermopolis did receive a grant
from the Wyoming Water Development Commission. Clarification of many pro-
cedﬁral questions in regard to hydrologic testing has also béen obtained
through the appropriate state offices.

An investigation into geothermal insurance and the availability of
tax incentives for geothermal development was conducted by WGCO staff
during the reporting period. Results of those investigations were printed
in the monthly newsletter of the WGCO. '

A U.S. Senate subcommittee hearing on geothermal leasing in areés
adjacent to National Parks was held in Casper, Wyoming on December 12,
1981. The purpose of the hearing was to hear testimony in regard to
Senate bills 1516 and 669. These two bills were being studied byAthé
Subcommittee on Public Lands and Reserved Water. - The'hearing was chaired
by Senators Wallop (Wyoming), and Melcher (Montana). Most of the dis-
cussion concérned geothermal leasing'in the Island Park area; and sub-
sequent potential effects on the thermal features of Yellowstone.

Wyoming Geothermal Resources Assessment Team members and WGCO staff
members attended the hearing.- ;

The WGCO has also been investigating the institutional procedure
for turning an unsuccessful mineral exploration hole into an accessible
geothermal well if hot water is found. A streamlining of this proce-

_ dure, and clarification of the~issues and agencies involved‘could be very

helpful to potehtialgeothermal developers in the state.

2.7 Public Qutreach Program
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'2.711 Outreach Mechanisms

- 0

Distribution of published information produced by the WGCO and the
Wyoming Resources Assessment Team o : C

Responses to informational requests that come into the WGCO by mail

and: telephone

< "The Geothermal News," a monthly. WGCO newsletter with a circulation = =

. of 600

Toll-free in state telephone number

Public: presentations to; professional, public, civic, and academic

. .organizations

:Radio interviews- and newspaper releases

Expanded use.of;informational workshops. ;

2.7.2 Summary of - Contacts and’ Results

°

Numerous trips have been made to Thermopolis by the WGCO. The'Thermopolis
City Council voted to apply for ‘the HUD/DOE district Heating Program Grant

’“upon recommendation by the WGCO. ThiS~grant was awarded last spring for ’
“““a total ‘of $50,600. ‘TheVWGCO'isVnow”involved in ‘the WOrklAsseSSment‘Group

in an advisory capacity to the City Council on the District heating pro-
ject. An additional grant for $60,000 was awarded to Thermopolis by the

Wyoming Water ﬁevelopment'bommission., The $60 000 will be used for some

"flimited hydrologic testing in ‘the Thermopolis reglon.

‘A commercial greenhouse has been built by Mr. Tom Berry in Thermopolis,

: Wyoming. .The greenhouse measures 34 feet by 96 feet, and uses 126°F

water from Mr. Berry's private well. Tomatoes,‘cucumbers, and peppers

o are being grown for commercial distribution 1n ‘the area. Mr. Bérry

”‘may expand his operation’ to include a ‘second geothermal greenhouse.

“The WGCO ‘gave extensive assistance in technology transfer to this pro—,

: ject.

An informational packet of materials entitled "Opportunities for Use

of Geothermal Energy in Wyoming Industries" became avallable from the

' WGCO in November, 1981. The packet contains a copy of the Wyoming

Geothermal Institutional Handbook and materials on the utilization ;H

of geothermal energy for the following industries-
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-Sawmills and Planing Mills
-Fluid Milk Processing
- ~Ready-Mix Concrete . ,
~Industrial/Commercial space heatlng of buildings that are
20,000 Ft. or larger

Descriptions of the industrial processes, and the potential applica~
tions for geothermal: energy are discussed for each of the industries listed
above. - In addition, a preliminary economic analysis was-comoleted for each
industry. -
~ ° Two geothermal energy meetings were held in Cody, Wyoming during December,
1981. The topic of both meetings was the géothermal energy potential of
the Cody and South Fork regions of Park County. The first presentation
was to the Cody Chamber of Commerce, and the seécond presentation was a
town meeting open to the public. Both presentations were well attended.
A citizens ad hoc committee has been formed in Cody to further interest

in the potential geothermal developments there.

f The WGCO has received a great deal of publicity through news releases '
and radio interviews with staff members.. Use of these two forms of the
media appear to be very effective in Wyoming. A large increase in infor-

mational requests was noted after each of the media news events.

2.7.3 Overall Prospectus for Future Geothermal Commercialization
° Additional geothermel development -is likely to occur in the Thermopolis
and Cody regions in the very near future. Development will largely
occur in the form of space heating provided By district heating systems

in these two communities.

In addition, significant space heating and.agfibusiness developments may
occur in the Midwest/Edgerton and Auburn/Afton areas. The WGCO will continue
to work with these oommunitiesrin regard. to the impact that geothermal energy
may have on the dairying, greenhousing, and potential aquaculture industries '
of these areas.

Individuals working for several major oil companies have been ~working
with the WGCO in regard to their electrical power needs in Wyoming oilfields.

- It appears probable that development of a geothermal power system using a

Rankine cycle generator. will be the solution to oilfleld power needs. Large:
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quantities of water and investment Capital_are'available at most of the major
oilfields in Wyoming. ‘' R R

“The use of groundwater heat pumps and heat pipe bridges is expected to
become moreé widespread in Wyoming in the next few years.

“Hybrid systems, utilizing the abundant Wyoming advantages. of geothermal
solar and’ wind energy will also become more _widely used. - The development of -
a wyoming private settor experienced in. these alternative energy forms will

speed the development of hybrid,eystems.;
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3.0 SUMMARY OF MAJOR FINDINGS AND RECOMMENDATIONS

~ Awareness of geothermal energy and its potential for ﬁtilization in
Wyoming has increased dramatically, as shown by the increase in inquiries
received by the WGCO, high attendance at public meetings and the. continued
growth_of our newsletter mailing list.: B
WGCO recommendations of actions that could be taken to facilitate.
.geothermal energy in Wyoming are as follows:
° Increase financing opportunities for district heating projects (i.e.-
continue existing programs into fiscal years 1982 and 1983, and initiate
other community assistance programs aimed at locating funding sources

for geothermal development).

-© Create financial assistance for retrofit to geothermal from fossil fuel
" sources. This would be a major incentive for industries and residential

users to convert fuel systems.
° Increase state support of geothermal energy development.

° Streamline state and federal leasing requirements and legislatively

create a uniform definition of a geothermal resource.

° Create a simpler method for potential geothermal developers to utilize
abandoned mineral exploration wells without the capital-intensive "in

perpetuity" bonding regulations.

° Prbvide state and federal funds for planning and resource teams.: Without
the public awareness of the alternative energy choices available, changes
in energy form selection cannot be made. The current attempt to launch
the infant geothermal industry of Wyoming on it's own, without public

sector assistance, is premature.
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