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EDMUND G. lROWN JR., Gonmor

July 15, 1979

A, C. Wilbur '

--Geothermal Energy Division

- Department of Energy '
133 Broadway

-Oakland, California 94612

. Dear Mr. Wilbur.

. Pursuant to contract # ET-78-G—03—2099 with the United States,
Department of Energy, and as Principal Investigator for the grant, I am
submitting 10 copies of the report on workshops concerning significant
geothermal related problems in. California. j 7 S RN

. The report identifies and recommends state actions that will
,expedite in selected areas the development of geothermal resources in
“this state. The Technical Advisory Committee and the Geothermal

~ Resources Board will consider very seriously the recommendations in. the

report and take appropriate action.
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, Thank you for your assistance in making funds available for these
- “workshops and the summary- report.r S

.

Sincerely,

,r;i,,Priscilla C. Grew, Chairperson
. Geothermal Resources Board o

r

~and
— =7 Director o
I ,»Department of Conservation A
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- ee;r:Division of Geothermal Energy
0 -~ Department of Energy - o
. .20 Massachusetts Avenue e
~ - NW Washingtom, D. C. 20545
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INTRODUCTION

From November 1978 through March 1979 the California Geothermal

Resources Board held four workshops on the following aspects of geothermal

"development in California'- COunty Planning for Geothermal Development,
Federal Lessing and Environmental Review Procedures, Transmission Corridor .

'Planning, and Direct Heat Utilization. These four workshops followed the

work of the Geothermal Resources Task Force by one year. The Geothermal

. Resources Task Force was created by the Legislature in 1976 to study geo—

,thermal development in California and to prepare a report on its findings

for transmittal to the Governor snd the Legislature. Their work was com=

f pleted'in December of 1977.

Some of the issues raised in the workshops are similar to the findings

-and recommendations of the Task Force and reemphasize the need for implemen-

~tation.‘ Other issues raised in the workshops will add to the recommendations-

of the’ Task Force.
- One of the objectives of the workshops was to increase the number of

people aware of geothermal resources and their ‘uses, The workshops succeeded

T in meeting this objective. For example, of the total number of counties in
California possessing geothermal resources, approximately two-thirds attended ‘

‘:the Cbunty Planning fbr Geothermal Development workshop.r The last workshop, '_,_;

Pbtentials fbr Dzrect Heat Utilization in california, also succeeded in

aintroducing-many new businesspersons to the uses of low temperature geother-" PR
mal resources., ‘Much of the benefit of these workshops is realized by the
'Aexposure of more- people to the uses of geothermal resources as well as

receiving the perspective of many local governments about their needs and



concerns with geothermal development.

Finally, a number of the issues raised in the workshops cannot be easily

and quickly implemented, yet their eventual implementation will be ctitical
to the development of California s geothermal resoutces., Some of these
issues are not unique to geothermal development but relate to broad
concerne such as the need to maximize energy development and environmental
protection, and the need for interagency coordination for the review_and
epproval:of enetgy related ptojects. | o
| lnie report is divided into two parts., Part I provides summaries of_ell

the kef information discussed in the workshops. For those people who‘were>
not atle'to ettend, this part of the report will provide you with a capsule
version of the workshop sessions.

fart IIvfocnses on the key issues raised at the workshops which need to
be-ected upon to expedite geothermal resource development that is acceptable
to local government and environmentally prudemnt. For the purpose of .contin-
uity, similar Geothermal Resources Task Force recommendations are identified.
Those people who did attend the workshops, may wish to turn directly to
Patt II.

The report will be submitted to the Geothermal Resources Board .(GRB)
for their action on the issues and'recommendatione identified in Pert I1.
If you wish to be notified ofAthe action being taken by the GRB on any of
these issues, please write to Dr. Priscilla C. Grew, Chairperson, GRB,

Room 1320, 1416 Ninth Street, Sacramento, California 95814,
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. SUMMARY. OF KEY RECOMMENDATIONS el

o

3 Recommendations:l .

i].n The State should provide a travelling team of assistants or contract con-"g

sultants to help counties in the preparation of geothermal elements, and

other related activities.,f"ijjﬁ

Related 1977‘Geothermal'Task Force Recommendation;:”::‘L;f

Local jurisdictions should adopt zoning ordinances designatingé;
':areas for geothermal development' funds for this effort should_

be provided by the state in areas of highest probability.

'52.'5a§L’Specific ‘terms used in the geothermal industry (e.g. exploratio

;;;"proven resource s "unknown resource") should be. defined by law. p}_;'f‘

S

‘b. . Better coordination at the state level which leads to expedited geo- B

"'fi;thermal development should be implemented.

"'Relatedr1977 Ceotﬁermallfask Force Recommendationi””d"

».IhejGRB should”coordif:te;permit'actions~£or:geothermal'projects.;

A 3 The GRB should identify and imp,ement specific actions needed to expedite

'! federal geothermal land use decisions (e.g., resolution of the issue of
&flocal permit authority on’ federal lands relating ‘to the environment, and .
5*,7resolution of the question of need for both U.S. Geological Survey (USGS)‘v'

';and U.S. Forest Service (USFS) involvement in ‘the geothermal pre-lease 'lj‘g

'f-xstases>~*‘



;Léné‘ééehcy should take the léaa IOle'FO coordinate the following ACtiVif

4

Related 1977 Geothermal Task Force Recommendation

Government environmental documents should be prepared jointly.

iffié;iéf“federél; state, anériocallagenéies having juriséictibn over a

geothermal project:

a. Environmehtal review, =

. .Ps .. Consolidated hearings. .

5.

7.

: ., .Development of a single set of criteria for regulatory agency

requirements.
‘Lead agency determination:should be madeion an individual project basis. -

ThérﬁéB'shbnld‘initiéte;actibh'to provide on a statewidefbaéis a compre-

‘hensive ﬁfénsmiséion cbffiﬁorﬁPlan°~

Related 1977 Geothermal Task Force Recommendation

The Public Utilities Commission (PUC) should sponsor legislation

giving common-carrier status to electric ttansﬁission facilities.
The GRB should:

.2« In conjunction with local government, explore the concept of iinking

'wuﬁ_;hg,development:of low temperature géothermalrtesources with the
~ development of industrial parks.

b. Explore the possibility of geothermal district héating'législatipn

for California. Analyze the Oregon, New Mexico, and Utah experiences,

«
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&; S e 1Examine3the’taxing‘strocture'for low temperature geothermai’mells

{: - S endvconsider changes §h£Ch'wou1d make developmentnof'thie'resource.4
morevettractive. | : 77; | | |

,1;‘ ”' ) 'f'vo;:vLook 1nto_the conceptiof:fiexibleuleese size for Qirectuheet
Aprojects. 7 | | ”

- Consider supporting a redefinition of geothermal resources to 5

'exclude fluids susceptible to direct use.

Related 1977 Geothermal Task Force Recommendation

';i. ;Establish a atatewide policy to encourage the use of non-b_
ii S B L . " electric hot water geothermal resources for commercial |
' and noncommercial uses. where the development is consistent
with environmentequuality concerns.:
,2;"Ask the Dirieionfof Oil)and Gas to sponsorviegislation to
eliminate bonding requirements for thev"life of the well"'
>.for low temperature geothermal wells which are not a A

threat to health, safety, or the environment.

£
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PART 1

' WORKSHOP SUMMARIES

VVPREFA‘Ci“. TO PART I

“Part I includes highlights of the major presentations: from each workshop.
For various reasons some of the presentations will be given in more detail

here, than others. The appendices contain lists of some of the ‘more 1engthy ’

| material available at the workshops, as well as’ workshop agendas and lists

rof attendees.

To obtain more detailed information on. the workshops than is presented

here, tape recordings of most of the workshop sessions are available for

_your use by contacting the Department of Conservation. Those workshop

,sessions which wvere recommendation oriented will be reflected in Part II

rather thaanart I.'
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SECTION 1.

" WORKSHOP #1 = COUNTY PLANNING FOR GEOTHERMAL DEVELOPMENT

e ?State"Agenciesflnvolvement”in'Geothermal Development s
The Geothermal Resources Board Technical Advisory Committee (TAC) was
established as an interagency forum at the state level for discussion of

geothermal issues. All state agencies with involvement in geothermal

'vdevelopment and resource protection are represented in this group. At the

workshop, six of these agencies described their role with geothermal. .VA

(Appendix 1 contains a listing of all the member agencies of the TAC,V

‘contact persons'and‘phone numbers,);l ; f'_f

V*Geothermal‘LegiSIation?'

The Resources, Land Use, and Energy Committee of the State Assembly is

h,'responsible for review of policy issues related to geothermal.- John White, ,’

a senior staff person for the committee, described the Legislature s interestf o

In 1976 Assemblyman Lawrence Kapiloff authored legislation creating the "

—Geothermal Resources Task Force within the Resources Agency., The Task Force ,

was instructed to identify thos';steps which need to be taken in state and

Vlocal government to accelerate;g thermal development. The 1ater action by
',?the Legislature to sustain the Energy Commission decision to not approve jv,’

coustruction of the Sun Desert Nuclear power plant proposal added,great sig- S

nificance to the work of the Task Force. o

Assemblymen Kapiloff and Goggin authored Assembly Bills 2644 (Goggin)

i';-v"v'



and 3707 (Kapiloff), which became law in 1979. The principal objective of
these two new laws is to bring geothermal development along as quickly as
possible with minimum disruption to the environment. The authors believed
' that geothermal energy needs to be treated differently in the regulatory
process from other energy sources. Meaningful involvement by local govern-~
ment in the pernitting process must be achieved while reducing, wherever
possible, bureaucracy and red tape,for, the geothermal industry.
Thevcurrent:Legisletnre will closely monitor the'interfacetbetween

state and local government in the implementation of these new laws. If the’

desired results are not being .achieved there may be,further,hodifications'of'

the legislatfon.
The Legislature may consider additional incentives for geothermal
development in its effort to avoid'the typical crisis to crisis approach

that has characterized energy policy development in the past, The members

believe it is important to involve local government early in energy decision

making;:h

The lengthy discussions on the implenentation of AB 2644 by the

California Division of 011 and Gas (CDOG) will not be repeated here because ”

their proposed process for carrying out AB 2644 has been modified since the
time Gf the workshop. Refer to Appendix 1 for a graphical explanation of
“the process the CDOG is now using to meet AB 2644 requirements. The :
Californis?ﬁnergv Commission's (CEC) regulations pertaining to geothermalp
power plant:siting, and its procedureS“for’certification‘of:local'govern-‘
‘nents:as-lesd agencies for geothermal power plant.siting are*currentlv:
 pending before the Commission for adoption. lnquiries should be made to the

Commission for'fnrtherrdevelopments.z;"”
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Advance Plannigg for Geothermal

Develqpment - Local Government Experience

S e . L s

Advance planning for geothermal ie to the county s advantage, par-i"

'”i':ticularly in order to protect envitonmentally sensitive areaa.n

o Szi%

A county may wish to develop policies for all of their potential

ﬁf;‘energy sources including ?ind, solar, biomass, ‘and geothermal. -

R
: ;development for a county. ;;ﬁ

'{(4):7

fHarnessing geothermal energy can be a way to stimulate economic .

The issues involved in planning for geothermal development are as

B f7l,varied as the resourceilnd natural surroundings.

,idevelopment.ﬂl il

VAV_V,iéiugovernment, and develop'”
O
i :éfikgfounding_to do,geothriial planning,;nr,'

Communication and cooperation among the resident population, county

:‘is:essential in reducing conflict.

Because of Proposition 3 constraints, counties need outside _sources

";fffcéunc§écéatnérnai-sieméntéjf'

'Workshop participants discussedjwith etaff from the Office of Planning

'ilfiand Research (OPR) various planning approaches for dealing uith geothermal

- 4Dr, Martz, Napa County Board ofisupervisors° Jim Chapman. Lasaen County ;;;g o

‘Board of Supervisors; Don Johnson, former ‘Lake County Planning. Director,?w’hf:
Mary Jadiker, Lake County Planning Commission; Leonard Fabian, Imperial
County Planning Department, Rollin Russell, MhCulloch Geothermal.



Sources of information for a data base for a county geothermal element .

werevidehtified. Soﬁeiof themréteéi ﬁureau of Land Meﬁagemeht's (BLM)
vprelease Environmental Assessment Reports, Science Applications Inc. s (SAI)

Direct Use Overview of Geothermal Resources and Utilization, which is avail- "

able’ through the-Department of Energy (DOE) and the_CaliforniarEnergy
Commissioh’(CEc)g Lawrence Livermore Laboratory's docomeotevon geothermal
develobmect in The Geysers, Coso;LHoﬁo-Lohg-Valley, and the‘ImoerialiValley;’
'VTN and Systems Development Corporation tepottc whichvidentify the cufrent.:
status of geothermal reéoorces,“eha‘eiploratioh and detelopﬁeht olehs of the
geothefmel industry (call JackaeAhgelo at VIN for ﬁorevinfotﬁatioﬁ'

(718) §§3-2450). |

For those counties not sure of how to proceed with geothermal develop-ﬁ

,ﬁéht,‘participanteuécggeSted that OPR develop a checklist of'the‘ieSdeshﬁhich :

could be involved in developing a geothermal resource. ‘An energy element to -

the general plan rather than a geothermal element wes'sOggested.' Other .
planning tools which can be used to guide geothermal development‘erez per-
formance standards, overlay zones, inclusionary and exclusionary zoning.

Other individuals viewed geothermal development as an industrial land use

.and éjkite'pldhhing problem'for:which é specific area plan cOuld be developed. -

' Imperial County's planning approach for geothermal has been toiolace an’

| overlay cone on'the area industry reqoests as the ultimate development'bonﬁ- '
: dary; then require conditional use permits for the production plahs. Sihce
1971 industry has been allowed to explore for geothermal resources in any'
zone by conditional use permit. However, this permit does not autogatically,

allovw industry to develop the resource. .
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OPR volunteeted to assist any county by conducting a workshop 1nvolving .

elected officials or planning commissioners on geothermal policy development. i
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- SECTION 2

sf. T ARSI o SuT PURTTR PR CS) S
~ WORKSHOP #2 - FEDERAL LEASING AND ENVIRONMENTAL REVIEW PROCEDURES :
E_. : ' state/Federal Teasing Processes
5,' | | L Ly
i State Lands Commission | R ,
£ Don Hoagland, representing the State Lands COmmission, discussed the
‘&ﬁ ieffects of SB 1027 (Roberti - 1978) on geothermal development and state ¥?>L;

lands. In essence SB 1027 gives the Commission an active role in promoting :

geothermal development on state lands., Specifically.

7 (1) “SB’ 1027 eliminates the State s KGRA (Known Geothermal Resources ;'V'

)
a

oo

55L~Area) concept.v The StateiLands Commisaion now can lease any state - o

' lands without regard to KGRA designations.

£€?j22)' SB 1027 allows surface exploration and temperature hole drilling

without the expense of large-scale environmental impact reporting -

: through a nonexclusive exploration permit.

: ¥,§3l21Under certain circumstances SB 1027 provides for a negotiated lease.'

f =g

| ¥i;k4)7'88 1027 provides for lowmtemperature geothermal development.“

- i | “ | ‘ b ‘ | st o
- ';Bureau of ‘tand Management £
ff‘ 77 John MoOn, representingrthe Bureau of Land Management. focused on the
_gi {twoﬂnew federal actions which enc;urage closer cooperation between theA v;_‘
;;I; Ad.;jfederal government and local government.: These actions are contained in ;ﬁl°i

R . new. Council on Environmental Qualfty°(CEQ) guidelines, and Executive Order
- ES12088. The CEQ guidelines stre operative planning and are designed to‘:i S
gf ";.- Vstructure and facilitate interagency planning such as common planning, sharede
h._ ihearings, and joint environmental statements. Important issues in environ- j‘
%;



. @entalvstatements are to beiidentified ana.then addressed‘tnrough’an iuit131:
fscopingﬁ effort., Executive Order 12088 requires federal complianee with
applicable pollutionncontrolrstsnaerds; In addition;'theibrder"requires"';
federallsgencies tovcoordinateryith theiEnvironmental Protection Agency (EPA),
.gtgte{‘interstete, and local séeneies on.the prevention; control,'and sbate-:

~ ment of environmental pollution.

U.S. Geological Survey .

Both the .S, Geological Survey and the Bureau of Land Management have

: major‘roles in the Department of;Interior,s:geothernal leasing progrem.~BLM,is '

responsiblewfor,issuing mineral;leases;and_licenses and is the office of,"i

reeorglin_lessing matters. The'éeological Survey is responsiblerfor all geo-
logic, engineering, economie value'determinations, and superrisionrof lessee

Voperations., (Refer to Appendix 2 for detailed information on the role of the

USGS in geothermal development.)

U.S. Forest Service
“"Bob Rice, Forest Supervisor of Inyo National Forest, described how geo-
thermal resources were incorporated into the planning for various land uses
-in the Mammoth-Mono Planning Unit of Inyo National,Forest. :His,eomments
were as follows:
"I present a different viewpoint to this panel, that of a
National Forest administrator with a rather prominent hydro-'
thermal system called Mono-Long Valley KGRA.
"Interest in developing the resource rises and falls almost
~ as abruptly as the Eastern Sierra Escarpment adjacent to it, asr

"do the opinions of those that have examined this resource.

"I was on the Inyo National Forest in 1957 - 58 when the
,,hCasa Diablo springs and surrounding area was first seriously

-l
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explored and tested for hydrothermal. I returned 19 years
later to'a grandfathered area and renewed interest (based on-
the 1972 = 73 exploration) and ‘controversy on whether or not
development should be pursued, Some said the eastern half of
‘the caldera was the most attractive. As recently as last fall
this has been reversed and it is now believed that the western
602 has the major potential.f S

"The Inyo National Forest ranks in the top five nationally -

in recreation visitor-days use. It is among the top forests in

California in fish and wildlife productivity. From its slopes
comes a large percent of the water supply for the City of Los

- Angeles. It has the largest Jeffrey pine forest in the world.
. It ranks second of all national forests in California in forage -

production and livestock use and contains a multitude of
archaeological sites. : :

"The caldera; as described in a 1978 Geological Survey
publication, could not have been more perfectly placed to be

controversial. It lies squarely beneath the land where all

these resources come -together. Taking a clue from the 1970
Steam Act; the Forest Service began, in 1974, an environment
assegsment procedure to:lease some 30 million acres of National:
Forest land for the purpose of harnessing natural heat energy

.and the generation of electric power. Admittedly, the finan-

cial support of this endeavor was weak as was the information
base of the many environmental factors present., When one "
visualizes the many impacts of the ‘Santa Rosa development and
mentally transposes it to Mbno—Long ‘Valley area, questions
pop up faster: than they can be answered.

"Underfinanced and understaffed, and with a- shaky data'
base, I halted the process in 1976 and readdressed it. The

‘net result was two choices:

. 1; We: could do an environmental statement for every major v
. resource impact in the Mammoth/Mono area: winter sports, o
- timber planning, geothermal development. :

2. We could examine issues and evolve a land and
. resource management plan through environmental statement
‘procedures. : :

 "The latter offered us a favorable cost/benefit° gave us a

, ’,chance to allocate land to resources; to analyze conflicts

- between ‘resources and to. entertain public involvement. ' That's -
~how I went, being responsive to both the Geothermal Steam Act
'fand NEPA. : : : )

'"The management alternative ve chose out of the six

~ developed, allocates suitable lands for geothermal development

15



commensurate with maintaining other resource values, and

-

identifies the extent of the geothermal resource within the
KGRA commensurate with maintaining other resource values,

"In the total assessment area, we will continue to allow

‘under special use permits: (1) airborme surveys; (2) topo-

graphic and geological mapping; (3) geophysical and geochem-
ical investigations; and, (4) seismic and temperature
meéasurements made by the use of shallow drill holes (depths -
of about 500 feet).

. "The area approximating the grandfathered area will be
subject to lease under the Geothermal Steam Act of 1970,
within the constraints of certain protective laws identified
in the land management plan. This is the area that studies to
date indicate have the most promising potential. We are,
however, still proceeding with caution because of the sensiti-
vity of the area and conflicting resource demands, We will
stipulate 'staged leasing' or ‘conditional development leasing'
which will allow for separation of exploration and: development.
We've received correspondence between Agriculture and Interior
on this possitility and feel it offers the best of two worlds,

"Following the release of the Mammoth-Mono Plan Final
Environmental Statement and the 30-day waiting period by law

(February 1979) competitive leasing procedures of the Geothermal

Steam Act will be followed. Essentially that means we will

be coordinating with BLM and USGS to lease and administer the
exploratory operations in accordance with the lease stipula-
tions we have identified in the Environmental Analysis. At
this time, we envision block leasing of 2,560 acres each, over
the area not withdrawn because of the presence of sensitive
environmental factors."
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’ ’Coso gInyo COunty)

Interagencv Efforts to Expedite Environmental

Review and Leasing for Geothermal

'NCPA[Shell Ptoject at The Geysers (Sonoma. Lake, Mendocino, and Napa Counties)

Matt Brady, CEC i 7

Joel Verner. BLM. Ukiah T R

The NCPAIShell Project at. The Geysers is an excellent example of

r'state and federal interagency cooperation as mandated by the new. CEQ guide- i”

lines. Previously, each agency involved USGS BLM, CEC, and DOE would have

fdone Separate environmental statements. Now, they are working together under

'a memorandum of understanding (MDU) to prepare one document.A Each agency is

7 responsible for completing specific segments of the document.ﬂ CEC has
assumed lead . agency status on this project.. Major ‘results’ of this approaqh%iff*5nt‘i*

Vrare. (1) eliminating duplication of effort and cost' and (2) streamlining’
'the process.v Under an MOU approach, the environmental document will take

, one year to prepare. The minimum time for BLM to prepare a separate

environmental statement is about 18Amonths.'

Syd Willard, csc B

Tom Dodson, US Navy

Coso is an example of both formal and informal cooperation between che;}_4{;»s;,,]
":various governmental entities involved. The area involved lies primarily

",son Navy land' the Navy and BLM have different responsibilities in the

jenvironmental statement and leasing process. The two federal agencies have;ff

,rworked out a formal MOU, determining non-duplicating responsibilities.

om7-



While the State does not have specific jurisdiction over the land; several -

'state agencies have varying concerns about geothermal development in the
farea. In order to. provide state input in an expedient and organized manner,
the Coso Geothermal Advisory Lommittee was formed at the request of the

, Governor. This committee is an informal body with membership consisting of
concerned state agency representatives. Its function consists of providing

~a forum tor early issue identification and follow-up cooperation in dealing
with specified problems. One unique sign of the committee s success has
been to mount a Washington iobbying effort on behalf of BLM to obtain the

'necessary funds for completing the environmental statement.

' East ‘Mesa (Imperial County)

‘Dick;hitchell. Imperial County -

_ Roger.Haskins,~BLM;:Riverside

' Only one of the Imperial County s four viable KGRA's is on federal |
,land. Development of the resource to date has relied upon close coordina-_
tion and cooperation between Imperial County and BLM, lmpetus for the

' County's participation has come from a desire to see geothermal develop-
"ment on tederal land while at the same time assuming protection of. the -
area's valuable agricultural base. The former has been accomplished by

- authorizing experimental geothermal plants on. federal land without requiring
rezoning or the issuance of conditional use permits. The latter has been t'”

authorized by requesting that the federal government consider Imperial

County s general plan 1n developing its environmental impact statement.;

‘As a result of these efforts, a single environmental document is being written.

Imperial County representatives believe that local governments must become

«18-
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'.Federal Geothermal Streamlining Task Force., J: '_”._

involved in geothermal development at the earliest possible stage. The~County '1‘/

: would like to see legislative action‘which would assign total responsibility

' for geothermal development to the local level._

hd PSRRI s

A Lalifornia Leasiqﬁ Paper and vfi ﬁfiiiuv'“f ek

‘th*§ Federal Stresmlininngask Force Report

P s ; . s L ; P ;,‘;,5?737‘; Sl T e T's.;,,, SRS ot S ‘{"‘_-‘.","‘:‘i

The following isz (1) a summary of the background of the Geothermal lj5:~

kg"Resources Board Technical Advisory Committee federal lessing paper' and,

7(2) a brief description of the workshop panel critique of the efforts of the f,‘

i ¥ =z

o Background on the California Leasing Paper

At the April 1978 meeting of the Technical Advisory Committee of the _;jg,>'

: California Geothermal Resources Board, it was noted that the Pederal

‘f,Geothermal Streamlining Task Force of the Inter-Governmental Geothermal

' pCoordinating Council would be holding hearings in California the following kfi ,

"rmonth on the subject of federal leasing. It was also noted that the

,,,,,, HEETPTTON -

’iDepartment of Conservation had applied for a Department of Energy grant to

'~conduct a series of geothermal workshops, one of which would desl with

TR AT

tc:'federal lessing policies, and it would be useful to have a working paper for :

'the Federal Task Force hearings. Such s paper could also serve as a spring-'kg_fyib

board for discussions at the upcoming GRB workshops. ;

A subcommittee composed of,representatives of TAC member agencies along }i'ii

with the Bureau of Land Management and U.S. Geological Survey was formed -

to. prepare the issue paper. Twoi'eetings of this state-federal group were ";{'4f5“

k3

jheld to establish priorities, identify areas of potential development.' ;,:;n_,~'



' outline ‘present state and ’i':e&*'éfaif i"éaging procedures and make ¥;caa;;.enaa-’-
tions on needed changes in the federal leasing procedures and policies.
'5. At the conclusion of the second session, during which aAconsensus‘was ;

g reached on these issues, ;hree members,,Sydeillard_of the California f
Energy Commission, Jack Lahr of the Bureau of Land Hanagement, and Don -
Hoagland of the California State Lands Commission were charged with the task
of writing the report. e I B

A draft ‘was prepared and circulated to the GRB TAC, and federal a"encies.

Comments from this circulation resulted in modification of the paper which .

was' adopted by the TAC and then presented by the authors as testimony at the |

,Streamlinin? Task Force hearing June 21, 1978 in Sacramento._:

Woikéﬁap'éiiiiéééﬁéf Federal:Ceothermai-Streamliniug:TaskiForééfRePort"
Auth'ors:‘?”(identifiediahoye) of ‘the state leasing working ,;5,;& "—;_O'ﬁ'p' ar ed‘
the Féderai Geothermal Streamlining Task Force Report recommendacions with
thote recommended by the state group. It qUiCkly became apparent rhat the g
Streamlining Task Force had payed very little heed to the recommendationsrﬁ-w
from California; Some were deemed not to be within ‘the jurisdiction of tuew“
Task Force charge, others were indicated to be already in force (although o
thls as ot accurate in some cases). while others vere iguored. One of -
thegmajor recommendations of the state--the so-called de-couplinp consept.o;"

TR

separating, for the purpose ‘of environmental impact documentation, the

exploratorv from LuP fu 1 field phase-was virtually ignored., Other sugges- o

tions such as that which recommended that the Secretary of Agriculture

should make a uetermination that energy resource development was at least as

, important as wilderness s0 that the Forest Service could proceed with

' “—20f
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geothermal leasing received similar (reatment.r.jﬁ; 1

At the time of this writing it 1s not clear what actions the Inter-j_

‘governmental Geothermal Coordinating Committee will be taking on the

frecommendations which they accepted.{;;: '

'y




~ Study Area
North.Salton Sea

Randsburg

East Mesé _
Yuha

East Mesa
Beckworth (FS)
Geysers (MRL~-2)
Glamis~Dunes

Coso

‘Sand Hills
~ San Felipe Wash
‘Knoxville

Geysers (MRL-3)

Federal'ah&;St;Eé Léaééidrgés

7t 1 Geothermal’ Léasing’ Schedule

BLM - Califormia

April 1979
Leaseable .
Status Acres . Lease
N/C 640 fMay 1979
KGRA 3,200 July 1979
N/C 11,000 May 1979
KGRA 18,000+ May 1979
N/C 30,000 | October 1979
N/C 90,000  November 1979
KGRA March.1980
KGRA 4,000  April 1980
KGRA Late 1980
KGRA December. 1980
N/C January 1981
N/C 10,000 - -
N/C 8,000’» Early 1981
KGRA | 14,000 kJanuary 1981
KGRA 5,000 June 1981
;22;

o Comments

Cleared by District

Potential WSA conflicts
1 1] ” M ”

Reoffer sale
Preliminary DEAR 5/79°

Field work- started

Field work started .
Field work started

Work in progress

Probably rejected

>Work in progress
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'5land Mendocino Counties."'

' ;tracts_gyer¢°mP19;¢42

- alifornia State Londs Commission Geothermal Develo ent Stacus 'if‘“”“

Donald L. Hoagland, Program Coordinator, Energy end Mineral Resources v
Development , , :

Geotheral Resources Lesses

County i R Lessee S ';Acreege ﬁnaeffﬁeaaéfl_ |
. Imperial Imperial Thermal Producta R R X 1 e
Lake and Sonoma ~  Union 0il Company oo 3988
Lake - ' 'Natomas Company : o St 130
' ﬁonoma,,' , S wildhorse Development Company o o - 434
A e T " _ ‘ C 5087

‘rceothermal Prospecting Permits

Cownty ~  Permittee  Acreage Under Perutt
Imperial - QB Resources: Internetional o640 o
Lake . o Ceothermal Kinetics. lnc." R, 1785?"’?“f

S RO , ‘ zszs;’ R

- Pnreuant to. the provisions of Senate Bill 1027 of 1978 (?ublie Resources Code

Section 1139), the State Lande Commission may now designate any State-owned

1nnds for leesing by competitive bidding. Accordingly, the Commiesion has "

,designated approximately 4931 ‘acres within The Geyeers KGRA - in Lake. Sonoma

'fThese parcels are divided into :ight lease tracts and the iirst sales are now

'tentatively scheduled for the latter Part of 1979.‘ Lease salea will be Q“;;i.flfjr.’i

: acheduled on a regular basis as soon as environmental impact oocuments on the B

- e23-




BLM Wilderness Asgessment

“ Jsck Lahr, Bureau of Land Managenent, identified the potential con~
flicts between geothermal development and national wilderness study areas

'inJCslifornia., One of the workshop sessions was devoted to the discussion
of this'topic. A summary of that discussion follows. .

| Phase I of the national wilderness assessment effort included an inven~
tory of all potentiel vilderness areas. Phase II involves designating for |
further study the areas found to meet specified wilderness criteria. .

,:The purpose of Phase II is to determine the value of existing resources so
that alternative land ugses can be eveluated and. determined. BLM plans to ji
eomplete its study of wilderness areas in the California Desert Conservation '

g Area by 1982. There is no time limit for Congress to make the final deter=

mination,

' The process poses two difficult issues for those concerned with geo~ ;.

- thermal development.
o First;,while the designation‘of wilderness study areas is designed to
ewaluate all resources in a selected location; geothermal resourees’
'erploration may be limited. . This effect may be caused by the fact that
most exploretion 1s presently carried out by private operators who denand'
- a fair return. Potential reasonable returns are impeded by the wilderness:?'
study designation in two ways: 1) no permanent structures eterallowed

in the designated area during the study period and until Congress takes

final aetion:_and, 2) 1f economic geothermal resources were found, there Btill‘

18 no guarantee that Congress will decide to allow geothermalrdevelopment.

Given these two factors, geothermal exploration may be limited, leading
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to vsluable geothermal resources not receiving proper evaluation._

'~ One possible solution to the above problem proposed in the workshop

- was to relax federal policy regarding geothermal exploration and leasing

in designated wilderness areas. Another solution suggested ‘was that USGS
undertake the necessary geothermal exploration. 7

Second, designation of wilderness study areas places‘severe’limits'on 5

the'location of transmission corridors. This was specifically seen as an
rissue in Imperial County. A point wss'made that ekisting'highway'and,rail'

corridors should ‘be used for transmission corridors ss an alternative to

constructing lines across more pristine areas.' Some compronise,might,be

iv‘reached in widening the existing corridors. BLK feels it nightfbelworth-

, vhile to bring developers, environmentalists, and appropriate government

representatives together to discuss this possibility. S

25w
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, interconnection and wheeling serv"c' l,

‘;jfuels). i

|~ SECTION 3. -

f_,jwom(ssor £3 - rmsmssxou OF ssomam S

. GENERATED sLsc'raIcmr FROM m:uo'rs AREAS -

' 'fnterconnectionfandVWheeling Service"r o

Bill Foley. with the. Legal Division of the California Public Utilities
Commission (PUC). gave an overview on interconnection and wheeling legislation.~‘
Several years ago amendments were added to the California Public

Utilities Code (Section 2801-2816) which permit "private energy producers

_as defined in the Code, to- file an application with the PUC to have inter-,u .

connection and wheeling provided by order.! Wheeling. was limited by these

'amendments to service from producer-owned facilities to their own facilities
.,ilocated elsewhere in the State. Thus, the initial application of this law ~l7‘

:pertained to a fairly large industrial firm wanting power wheeled to itself. ‘f]-
j Last year these sections were amended to allow any public agency or other .

'private energy producer, as; defined, also to file with the PUC to secure

The 1aw ‘applies only to electricity

' produced from nonconventional fuels (any fuel other than nuclear or fossil

The PUC can order and set the terms for interconnection and wheeling

stervice under certain circumstances, assuming that subject areas have not
drybeen preempted by federal authority., There are conditions in the statutes - R
‘that require capacity to be available in the transmission system. and (
f}an applicant must be willing to’pay'ressonable costs for the service. etc.r-:ﬁr;if”f

' (see Public Utility Code Sections 2811, 2812, 5 and 2813, )



The Federal Power Act of the 1930’s';és amended by the National Energy
Acﬁ'to'ptOVide some wheeling relief for qulic utilities'and publicly;
owned utilities. Two new categoriéﬁrdf energy produéers wetgrestablished;
small (80 Mw_of less) gnérgy'pfoddcers using biomass, waste materials; or
fgnewablé sources for ptoductiqnwpf electricity and cogenerators. ';tris not

Vélear whether,geothetﬁal‘qualifies within the first category. These
qualif&ing producers can filerwith the Federal Energy Regulatory Commission
-éﬁﬁ?ééquéét FERC to require a privately-owned utility to provide inter- -
connection of their production facilities vith the utility's Sysféﬁ.:v
Theségéﬁéhdents'to’the Federal Power Act are set’forth;in Title II of
the: Public Utility Regulatory Policy Act (PURPA). Regulations will be
" issued later in 1979 which should clarify the federal-state relationship in
this area. o

Viﬁeré‘ﬁasAdishgtéement among the public ﬁtilities at the vofkshop about

"wﬁéelihg" is a problem for geothermal. Since moét publicly-oﬁned utilities

are involved in negotiations over wheeling, there is diffiéult? in determining

_the extent of the-probleﬁ. Should negotiations break down, reéulatory agen~

‘cles ﬁéy'éiéh té become involved in dealing with‘the issue.
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“SECTION 4

" WORKSHOP #4 = THE POTENTIALS FOR DIRECT

" GEOTHERMAL HEAT UTILIZATION IN CALIFORNIA

Overview of Low and Moderate Temperature Resources in California -

Dr. Priscilla C, Grew, Director, California Department of Conservation

Low to moderate temperature geothermal resources (less

than 150 degrees centigrade) are found in many parts of the’
world and often:are used for direct application purposes.
Countries like Hungary, Iceland, Italy, and New Zealand

already use considerable geothermal resources for such pur= -
poses, Over half the homes-in Iceland are heated by geothermal

' energy, while in Italy, in addition to electrical generation, .

geothermal energy is being used to heat greenhouses, offices,
public buildings, and homes, In other countries such as the
Phillipines, Turkey, and Mexico, there also are increasing
uses of direct applications of geothermal.

Some of the commercial uses of low temperature fluids

_include fish farming, mushroom growing, greenhouses, space.
“heating, drying organic materials, drying seaweed and vegeta-

- bles, washing and drying wool, drying and curing light =

- aggregate cement, refining sugar, drying farm products, food S
——eanning, drying fish meal, and drying timber. ,

It has been estimated in- the United States that the medium

temperatures (90 to 150 degrees centigrade) and the low tem-:

"'petature geothermal resources (50 to 90 degrees centigrade)

contain about four to - five times as much recoverable heat as:

- the high temperature resources in the geothermal systems (above
) 150 degtees centigrade).r— B

In many cases, the: direct applications of hydrothermal 7,,1

"energy are straight forward extensions of today's technology.

- The -fallure to take advantage of this resource has been more
- .-a matter of people not being aware of the geothermal potential - - -
'“::han the ‘adequacy of the “know how ‘to make it work. : S

el

Still there are some key problems and barriers needing

.~ to be addressed to increase the use of these resources. Some
‘of these are: environmental impacts of: geothermal develop-

- ment, difficulty in generalizing economics, Limits to the

~28=



availability of personnel experienced in working with direct
application of geothermal, a lack of low temperature process .
equipment ven®Srs, and a general iack of public knowledge
about the feasibility of these low temperature geothermal
resources, ’

Roger Martin, California Department of Conservation, Division of Mines and
Geology

Attention to low temperature geothermal resources is
relatively new in California. Many areas of the State are
suspected of having such resources, mainly on the basis of
nearby hot springs activity. In most cases little is known
~about the underground extent of the resources, the tempera- .

" tures or total energy available.

: The California Division of Mines and Geology (CDMG) is
.involved in a direct heat geothermal resources assessment
program, one of 13 Western States working under & Cooperative
Direct Heat Geothermal Program of the U.S. Department of
Energy. In this program attention is .being focused on the
lesser known geothermal areas rather than the six major areas
(The Geysers, Imperial Valley, Coso, Long Valley, and Surprise
Valley) where commercial interest in developing geothermal
electric energy has been keen.

Low temperatures as well as the high temperature
resources have been slow to develop because of the abundance
of cheap petroleum-based energy. -Now we are at the cross-
roads where costs of different energy sources are changing.
Hence, DOE has entered the picture with programs to encourage
alternatives such as geothermal. ' DOE's philosophy, based
upon industry's experience, is that the major barrier to
geothermal development is reservoir uncertainty.

Useful data sources

1. U.S. Geological Survey Circular 790 - Assessment of Geothermal Resources
of the United States - 1978, This document is an update of their
Circular 726 published in 1974. It contains a map of the Western
States showing the approximate geographical distribution of geothermal
vaters in California, as determined by USGS and California Division of
Mines and Geology staff,

2, The California Division of Mines and Geology's Fault Map of California
by Charles Jennings, showing hot springs, geothermal wells and vol-

canoes at 1:750,000, provides a more useful scale for locating local
geothermal phenomena.
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R PO The GEOTHERM Computer “bank of the USGS eontsins the larsest single col-w“f;_‘,;yff;
“" lection of geothermal data’ for the U,S., including Califotnia. At T
.. contains temperature, depth, chemical data, and location parameters
‘' .for virtually all known geothermal waters in California, and it is
‘growing as USGS, CDMG. snd other investigatots ‘continue geothermal EERURREN
'etudies. , , s PR

itf?: IZT?M;"}Wn:

b ‘fComins next. yesr will be a 1:750 000 scale geothermsl msp of Califotnisﬁl”»f" o
iy currently being prepared by the CDMG, This will be a relatively non-:u'u" BRI
) 'jgtechnical msp intended for the general public., ‘ A .

A“‘Lecgtiohsobehetnal‘Ateas in Celifornis

blide ptesentstion of map showingz

o Surprise Valley =~ - Lovelady - Wilbur ﬂot Sprinse SR
 Kelley Hot Springs .. Geysers/Calistoge . R

o Susanville - . ~ Bridgeport

’ __sierra Valley B Mono Lake «

" Notes Presentation of 8 get of slides ectuslly showing most of these plaees R TR
’ . was given in Workshop #l by Bacon . nd ulnstead. stsff of the Department P
‘ of Conservation. S e e e : g RS e TR

] oo r;tﬁfjs

:.‘Hethodology in Resource Assessment |

: '/‘The CDMG's resource assessment program consists of two overlapping

'phases. "Phase I consists of preliminary site geologic studies and an ,T SRS

' inventory of existing data on low and moderate temperature geothermal A

resources, Tempersture, location, ‘and chemical data on hot springs snd ther-“v‘

'mal wells have been computer coded’ for the USGS Geothermal data bank. .~ = . '
='d'Pteliminary ‘site studies involve study of the ground water regime based o
~ ‘upon literature search, public well log records, field studies, and analysis .
. of air pbotos or remotely. sensed imegery, snd interviews with well dril-~.u¢:.ﬁf3a/*«?‘:”

2 ol andll s B el

,it'Avsilable chemical enalyses are scrutinized for thermometric indiestors -
v of deep-sested temperatures. This information is synthesized to deter= “‘_
-_,mine if the csndidate site is worthy of npore detailed geophysieal otudy. o

P The more detailed. site speeifie studiee constitute Phase II inves- CE
: itigstions. Gravity and magnetic: ‘studies are employed to locate eoneealed e
" faults which may act as ground water barriers or conduits for upwelling
- hot waters. They also may indicate basement rock eonfigurstions bounding
" the local ground water basin, or ‘anomolous buried features of recent
"ivolcenie origin. Deep’ resistivity s employed as a more direet sensor of
‘hot or unusually saline water at depth.. The most intensive part of the = .
Phase II investigstion 1s the heat flow study. which involves drilling :;\.~:




a pattern of small diameter holes 300 to 500 feet deep. Rock:coves are

. taken at intérvals during drilling for laboratory determination-of heat

‘conductivity, Thermal gradients are measured in the drill holes and
geothermal heat flows computed, Maps are prepared showing variations in
-heat flow and thermal gradients as indications of unusually high subsur-
face thermal zones. Where financial resources permit, a sufficiently

[ deep hole may be drilled into a suspected geothermal reserveir to validate

-4ts exietence. temperature, and other phyaical properties..z e
B L SO [ 1. .

) oL »-.' ,v,; ', .:l'_(

Commercial Users of Direct GeothermalfHeatz e

ti WE

| o , , ‘ o vv~!";" as the'
Rollin Russell, McCulloch Geothermal . . Cip et

Leopev

Most of the major geothermal developers are involved.in .
The Geysers, Imperial County, other areas in the United States,
or abroad in such places as the Phillipines. Only:one cpmpany
(actually three) seems to be making profits from geothermal,
The list is long of those companies still on the. negativeiside.‘
 Exploration is very expensive but must continue if returns are
- to be realized. It is one of those necessary: expenses.in which
.,  one must participate to keep abreast of the game. RN
CT . A% K )n'\"‘,.‘
McCulloch has just drilled & hot water well, 13, 000.feet
deep, in the Brawley area. The Company drilled a deep well in
The Geysers that cost over $3 million. This is no game for
anyone with a faint heart. You ve got to get into it with.
both feet. : Coe s tianndte
' ) v well
Most of the major companies have not yet gone into low
~itemperature applications, and there are good reasons,, One
problem is hydrogen sulfide abatement. This is a key problem
which must be resolved. Lop e

" The same government restrictions exist for low and high -
_temperature resources. There has been too much limiting ,,. = o
legislation and the industry and other‘interested;partieSf'"‘ o
should closely follow the progress of new legislative and
regulatory proposals. Programs like the federal wilderness
inventory and its affect on the industry for both. low and high
temperature resources should be clesely reviewed.v, nen .

‘The costs of geothermal energy must be kept down and ,
cascading may be a good way to go. It doesn't waste & single
. BTU. o ’

McCulloch uses a systems approach to'iew temperature

 geotherma1 energy. For the last year the Company has, been
exploring the possibility of going into the geothermaJ farm

.*‘
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"if?fili’ufhe GEOTHERM Computer bank of the USGS contains the largest singlew

d">‘z4,~f$Coming next. year will be a 1:750 000 scale geothermal map of.CaliNOtoia

| "'fl,,ocv'a;tionfof Ihernal-Areaafin‘Calirfornie SRS

o blide preaentation of map showingt f,; o

{ ;1ﬁ9t¢~ PreSentation of a set o£ slidea actually ahowing nost of theae places

";f‘Methodology in Resource AasessmentrrrVifi:f'ffii'w‘

,gfphases. Phase I consists of preliminary site geologic studies and an :
»Linventory of existing data on low and moderate. temperature geothermal

% ‘mal wells. have been computer- -eoded for the USGS Geothermal data bank.,;.a4~-

?”siPreliminary site studies dnvolve: study of the ground. water regime based Suk
I upon 1literature sesrch, public well log records, field studies, and analysis
.. of air photos or. remotely sensed imagery. and interviews with vell dril
= lers and’ property owners with wells hsving higher than ‘normal temperatur,
f;11Awailable chemical analyses are scrutinized for: thermometric ‘Andicators
-+ of deep-seated temperatures. - This: infornation 1s synthesized to deter=

. 'mine if the candidate aite is worthy of ‘more detailed geophyaieal etudy

-,Qvtigationa. Gravity and magnetic: gstudies are. employed to locate ‘concealed .
" faults which may act as ground water barriers or conduits for upwelling .
- hot waters. They also may indicate basement rock configurations “bound#
. the local ground water basin, or: ‘anomolous buried features ‘of recent:‘
- f:voleanic origin. Deep" resistivity is employed as a more direct sensor of
o het e unusually galine water at depth, The most intensive part of the

*g,Phase II investigation is the heat flow study. whieh involves drillin

ol~
- lection of geothermal data for the U,S., including California, ‘It
- ‘contains temperature, depth, chemical data, and :location psrametera,; _;v
*-for virtually all known geothermal waters in’ California, and 1t is
growing as USGS, CDMB, and other investigatora‘continue geothermal
*studies. IR : T R “;n SR e

i+ ‘currently being prepared by the CDMG, This will be a relatively non-
,if‘etechnical map intended for the general puhlic. TSRS SR

f'» Surpriee Valley 8 ,f o ;[‘“} VLovelady Wilbur Hot Sprinss
Kelley Hot Springa R ‘:GeysersICaliatoga S
 Susanville = ~~ - . - Bridgeport
SIerra Valley o ;ano,Lﬂkﬁ.‘;

. was given in Workshop #1 by Bacon and Olmstead, ataff of the Depattment
of Conservation. S S ( i :

The CDMG'a resource sasessment program conaista of two’ overlappin

resources, Temperature, 1ocation, and chemical data on hot springs and ther-:

The more detailed, site epecific studiea conetitute Phase II invea
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- a pattern of small diameter holes 300 to 500 feet deep. .Rocki¢oves are . -
"~ taken at intervals during drilling for laboratory determination-of heat
conductivity, Thermal gradients are measured in the drill boles and
geothermal heat flows computed, Maps are prepared showing variations in
‘heat flow and thermal gradients as indications of unusually high subsur-
. face thermal zones, Where financial resources.permit, a .sufficiently R P
.~ deep hole may be drilled into a suspected geothermal reservoir to validate REERVARNCRy
- its existence. temperature, and other physical propertigs.ut Joe . S
o ) ; [ S ‘J" foet. '
' ’ F e oy of
Commercial Users of Direct Geothermal Heatz EE
_ LI R n.x we
Ve i S _ S abi an the
Rollin,Rnsaell;”McCulloch Geothermal IR A fc. S Wit

Chenn ')("

g
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L Most of the major geothermal developers are involvedvin o
The Geysers, Imperial County, other areas in the United States,
L - or .abroad in such places as the Phillipines. Onlyronenopmpany
cr . " (actually three) seems to be making profits from. geotherpal, =~
L -~ The list is long of those companies still on,the‘negativexside.
Lo | Exploration 1s very expensive but must continue if returns are . BT
- to be realized. It is one of those necessary: expenses;in which o
one must participate to keep abreast of the game, ...l v _ R
—,i{|nil|‘”|"",‘f." : T )
McCulloch has just drilled a hot vster vell, 13, 000.feet F 0 {
deep, in the Brawley area. The Company drilled a deep well in Ce BT E
The Geysers that cost over $3 million. This is no game for R — -
anyone with a faint heart. You ve got to get into it with» - g
both feet. : C S b tranWite o o . R
‘ . iy well
Most of the major companies hsve not yet gone;into low
" temperature applications, and there are good reasong,, One L
problem 1s hydrogen sulfide abatement. - This is a key problem o _—
: which must be resolved. L T S RTE

PREIER

- _M:' . ‘;;_..f“"M " .

" The same government restrictions exist ‘for low and high
_temperature resources. There has been too much limitipg i Lo
legislation and the industry and other interested. partdesf '
should closely follow the progress of new legislative and - f
regulatory proposals. Programs like the federal wildgrness L .
inventory and its affect on the industry for both. low.and high e X
temperature resources should be clfsely reviewed.(lh‘u.,u oy “[

crast by o

The costs of geothermsl energy must be kcpt dovn and v

cascading may be a good way to go. It doesn't waste a single

L gy

BTU‘ - - . B - t B -t *._':5- ol oL
Lo . S : S T

_ McCulloch uses a systems approach to low temperature - S

_geothermal energy. For the last year the Company hgs,been ,f R L IOl

exploring the possibility bf going into the geothermal farm o ‘”Vv”tﬂf'_jﬁ-gk
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,”'business. (Notet In the oil business there are integrated

- o0il companies and there are: independent oil companies, BRCER T

~An integrated oil company 48 one that transports, markets. er"j‘
‘produces, and’ ‘explores.)  McCulloch is thinking of ‘integra- .

tion as far as the geothermal farm.— The farm will grow food,
raise hogs, raise rabbits, and use the waste material from them, ST
basically for generation of methane. Methane will produce :

- the electricity that isineededffor,maes‘fteezing processes
- and. éxcess products will be used internally, The project 1is -

located in Utah. There appears to be no reason why it

i,couldn t be done in California. ''Once the system is proven,: :

it is exportable to- anywhere geothermal energy is available. A
The key is getting a balanced system, and this is what :

. McCulloch is in the process of doing. Finally, as far as-
- geothermal is concerned, it is & reliable, low-cost source -

of energy. Government. regulations must be kept at a minimum.:

- - Geothermal development is 'a good example of free enterprise . - - ‘
',1really moving. It can be an: excellent way of utilizing this e
= vety important source of enetgy.,(ue: , P e e

"Quite often geothermal development is related some: way ;

R or other to the oil: companies; and that is natural because -
~ . the geothermal business ig very similar to the oil business, e
_ and oil companies are leaders in using geothermal energy for.. - -
. .electrical generation. We're in the geothermal business
. and our philosophy is somewhat different from that of the
- ol companies, - Our basic. philosophy is to utilize the geo- ST
. thermal resource for whatever it is good for commercially. S

In the Wendel ‘area it appeared like maybe the best thing

' to start with was a hydroponic vegetable operation. Ve -

- 'studied the vegetable industry for a year or so, and looked
- at all the marketing results, ‘We lobked at-the systems
--~-available for hydroponic. gtowing of vegetables., - We did i;:* RURE S
. -this while we were studying the field's geology and deciding R
- how best to produce the wells.  About a year ago, we went . g
" to.a program of building geothermally heated, hydroponic e e s
}ltvegetabie greenhouses. ‘We now have thirty of these green-)it; N

." ‘houses. Kach -one is about 3,720 square teet. Lt isa = - .
.. :sizeable hydroponic operation growing tomatoes and cucumbers,%;i“i
" and the heat is supplied totally by geothermal energy, =~ . :
. That's all we do with the geothermal water.- It is not used ~ .

. as itrigant water. e : : , ,l-,us-ﬂf”’""

"We are a commerciel ventute with no funding from the

i ;government so tar, The money we have in it was raised: from
"~ a limited partnership offering., We intend to enlarge our- 5
' /operation up to 205 greenhouses in the Wendel location. s e

e



'Itrwill be by far the largest hydroponic vegetable'operatioh'fi7
in the United States, The :largest now is around 100 green- '

houses, = We market through the largest produce broker in
California, C.L. Stoalton and Son in Los Angeles.

.tf "We're about 19 air miles east: of Susanville in Lassen
County. We have about 11,000 acres under lease in this

area. In our area we have natural hot springs of about 206

degrees, which is boiling at that elevation, 4000 feet.
We also have two wells, one of which we drilled and one of
-which Magma drilled about 10 years ago. - We thought that we

~ were going to get cold water-in the well we drilled and ve

got hot water instead. -We are using the Magma well as' the

main heat supply for our greenhouses, It is equipped with;"

a 40 hp turbine pump. Three to five hundred gallons per
minute of boiling water are produced by the natural hot .
"springs. ' As a back-up heat-source we are equipped to pipe
water from the springs to heat our: greenhouses. we've -
got enough water there to heat entirely the present group
of greenhouses. Instead, however, we've gone north along
the fault line and are using the old well that Magma drilled
to 627 feet. In that well we have about 220 degree water
at 100 feet. This provides an ample supply of heat for
the greenhouses., We've also drilled a cold water well to
provide irrigation water for the project. The irrigation
well produces -about 100 gpm of water -at 68 degrees from a
depth of 100 feet.

~ "The maximum heating load ‘for each greenhouse requires
about 10 gpm of geothermal water.  We have a 4 inch transite
pipe that runs underground from the geothermal supply well
to our greenhouses. This pipe 1is not insulated. It is.
- buried 36 inches below surface and we're getting ample
heat at the heaters. The heaters were designed for 190 -

degrees and I think that we're getting close to 200 degrees .

into the heaters, g0 we re slightly over designed.

"Elevation at the project site is about 4,000 feet, 80
the air is very dry. There is only about 5 or 6 inches of
precipitation per year, some of which is snow. In the -
summer, when the temperature gets up around 100 degrees
or so, the evaporative cooling system that is a part of
each greenhouse is especially efficient. The greenhouses
have tubular steel in the frames. They are covered by :
Monsanto 6 mill film designed especially for greenhouses,
Two layers of the film are on each house, separated by

about 4 or 5 inches of air space which is maintained at a:.

slight little bit of- pressure by an air blower.

"No problems either with corrosion or scaling have '
‘been encountered with the geothermal fluid. It's a very
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g vegetable market.

mild, geothermal water and when it exits the house, flows
by gravity. into the ‘same stream bed where the geothermal s

' watero flow from natural hot springs."‘

"So- £ar we've only tried tomatoes and a special

ifEuropean cucumber, - We've-had: good ‘Tesults with both, It 7

% possible that you could ‘grow lettuce, flowers and a -

‘number of other things like bell peppers. ‘We'll probably

- _experiment with them. ' Our crops are rotated on a planned.
rotation schedule, g8o that we'll have crops throughout the "+ 1
year, not just in the summer and not just in the winter. S
Our produce is. going to the Los Angeles market. ' A

“'“. "Hydroponic greenhouae syetems ‘such as this produce a’ e
different kind of product ‘that must be. sold on a quality -
basis., For instance, when row crop tomatoes are 79 cents’

" in the store during the winter, ours are going to cost
~ about 99¢.  There's always a differential between row crop

and greenhouse produce. Row. crop ‘cucumbers are now about
29¢ each, Ours will cost any where from 89 cents to $1, 09 :
each. The higher price is justified only by higher. quality. o

-~ When-you taste a greenhouse -cucymber it is not the same -

‘and ‘it cannot be grown anywhere ‘except in greenhouses,

"~ The basis of .our sales has to be superior quality, because -
“we can't match the row crop price. Greenhouse cucumhera
~“last a long time on the shelves. The tomatoes do too
‘because they are grown under ‘near-ideal conditions. There
18 essentially no spoilage in- hydroponic tomatoes in a ;'7 o

" "0our logo is Honey Lake;Farms. We have a label that wefv'*

‘put on each cucumber and a different label that we put o T o

-each tomato. Our products are very marketable. We have S
boxes ‘designated with ourown- logo.' We have & refrigeration"
unit on the complex. We kéep the produce refrigerated :

~until we have enough to send by truck. - It i{s trucked

directly from the complex to- the retail markets a8 designated
by our produce broker » o , SRR L

Questions and Answers i

r}f Question. Is your refrigeration geothermally fueled?

Anawer: Right now, it's not.1 It'o a regular refrigeration :
“unit with an electric compressor., We have an absorption -
refrigeration eystem planned with geothermal. We have ample. -
. geothermal for expansion of “our “operations, We think the‘“’ :
production technique can be expanded into as many as a
hundred, two~hundred," three-hundred, four—hundred units: in

~‘one or two phasea without any problems. You do have labor

o “34e :




problems in getting somebody good enough to run a large oper-
ation., There are not that many hydroponic people around.
Basically, however, you can solve that kind of problem.

Then it becomes primarily a marketing problem. Right now, we .

don't see any limits on marketing. We're going to ease into it ‘

and be looking to see how our market moves,

Question' How - many employees do you have 1n your operation
at ‘the moment? : ,

Answer: We have about 28 employees for our 30 greenhouses,

and as we get larger, probably with a hundred greenhouses, -
wve'll probably figure about 80 employees. Not quite one person
per greenhouse. Some are maintenance people, some are managers,
and some work in the packing shed.

guestion' You'say'you re making money. Is your rate of return
high enough to attract commercial capital?

Answer: 1 didn t say we were making money, We're just -about

on the verge of breaking even right now. We should start making~

money with this spring's crop. We have raised our capital from
limited partnerships, and we hope to taise the rest of it
through a loan. :

Question: When are you go;ng to go public?

Answer: We're not going public with our offering. The limited
partnership is a private partnership. It's a very lucrative
thing to get into geothermal ventures if you can leverage your
money with proper financing.

Question: How much fresh water does your operation consume?

Answer: Fresh water is used only in our irrigation. We have
one well that's capable of about 100 gpm. We figure that we
need, for 205 units, about 70 to 75 gpm. It's a very low water
user. It uses about one-tenth as much water as irrigated row
crops.

Leo Ray, Catfish Farms of America

Introduction‘

"Fish Breeders of Idaho, Inc. has beéen raising channel
catfish (Ictalurus puncatatus) in high density. concrete
raceways for six years., The water is supplied by artesian
geothermal wells, The total flow is 6,000 gpm at 90°F,
Cold water from springs and streams is used to cool the hot
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_Water Supply

water to 80 to 85°F., the ideal production temperature.

. vrhe quality of channel catfish produced in the clean

.uater is far superior to- any other catfish on the market. ‘A
 figh is like a sponge; it tastes like the water in which it
~ is raised., The geothermal water produces a quality that has

allowed Fish Breeders to. introduce catfish into’ the gourmet '

‘markets and obtain high prices ‘for catfish,

Facilities

"Fish Breeders is located in the Snake River Canyon near
Buhl. Idaho. The elevation is 3, 000 feet, Yearly tempera-
tures are from =10°F. to 105°F, Ambient water temperature
seldom exceeds . 75°F, The climate is too cold and the growing
gseason too short to grow catfish commercially without hot
water. Geothermal vater changes a non-commcrcial area to a.
365 day optimum growing season..

Whe £1sh farm is located on a hill. Approiimately 80

feet of elevation is used in the farm, This is very impor-

tant in aeriating and reusing water.

' "The production facilities are concrete, Each section'
is 24 feet long, 10 feet wide and 4 feet. deep. The space
utilized by the fish is 770 ‘cubic feet, - The sections are.
arranged four in a series with ‘a 2 foot drop between each

~section, The raceways are in pairs with a common center
wall. . The water passes through. four sets of raceways, each.

raceway having four sections (16 section total), from the

. top of the hill to the bottom, . The upper end of the. £erm ,

is used for catfish production. The lower end of the farm

‘18 used for Tilapia production.,

' “Four artesian geothermalfwells eupply 6, 000 gpm of 90°F."
ti'water. This water is mixed with cold water that varies from
.~ 32°F. to 74°F. to obtain a temperature of 80 to 85°F,. 'The . E
. geothermal water is used direct. No heat exchangers are ,;V SN
‘utilized, ‘The wells were’ ‘all drilled by Fish Breeders and are o

approximately 700 feet deep,: The water flows through each

", raceway at 1 SOO to 2,000 gpm,lr.- B
 Stocking, Rate ;,,tplg,,,,,”; ,

s “There are ‘two densities to consider in producing cat-
- fish; pounda per cubic foot of space and pounds per eecond

foot of water. - Both are interrelated, but the degree of

:_intetrelationship is unknown. - They will be considered - :
separately in this report. The pounds per cubic foot of space

-36-



is primarily limited by social factors, The pounds per second
foot of vater is primarily limited by water quality,,

; "Channel catfish are social animals. In their natural
environment they tend to congregate in groups, Eggs are laid
in a mass. Sac fry congregate after hatching, Fingerlings,

and even adults, spend much of their time in schools. They do -

_not establish individual territories like shrimp or lobster.
This 1s one major factor that makes them ideal tor high den~
sity production, Channel catfish do establish a social

" pecking order, Stocking at high densities appears to inter-
féere with this pecking order and reduces fighting,

i : !
" "Normal stocking densities are from 5 to 10 pounds of
fish per cubic foot of space. Lower densities are used for

small fish. Densities up to 20 pounds per cubic foot of space

have been tested, but at this time are not recommended for

 commercial production. The pounds of fish that can be pro-
duced per second foot of lowing water is limited by water
'quality. Water analysis of the water entering the raceway,

' compared to water analysis of the same water leaving the
raceway, tells what the fish have put in the water and what
the fish have taken out of the water., The factors of greatest

importance are the oxygen removed and the carbon dioxide and
ammonia added.

“Oxygen removed is the first factor that limits produc- .
tion, however, oxygen is easily replaced by running water over
wvaterfalls. At the same time oxygen is replaced, carbon
dioxide is removed., Theoretically, oxygen can continuously
be replaced and most of the carbon dioxide removed by a chain
of waterfalls. A two-foot drop will replace approximately
50Z of the oxygen removed. There are ways of increasing
the breakup and aeriation of the water to achieve saturation
in a two-foot drop, however, this is usually not done.

"Ammonia 1s not easily removed by waterfalls and will
continue to accumulate until it becomes the principle limiting

‘factor in raceway production. The ammonia can be in an ionic

state or a gaseous state. The gaseous state is very toxic

to fish and can be partially aeriated out of the water. The
ionic state is less toxic, remains in the water and changes

to nitrates. The amount of ammonia that will be in the
gaseous state 1s related to pH, temperature and water chem~
istry. The amount of ammonia that fish can tolerate is
dependent on these same factors plus oxygen and carbon dioxide
levels. The higher the oxygen level, the more ammonia fish
can tolerate., The level of ammonia that fish can tolerate is
between 1 ppm and 2, ppm. '

"The amount of oxygen removed, carbon dioxide produced
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\ _
g{ ' R and ammonia produced is dependent on the amount of food fed
: "~ 4n the racewvay, not the amount of fish in the raceway, 5,000 -
R ~ pounds of fish could be fed 12 body weight (50 pounds of feed).'”“
23 R ~and the ammonia, ‘carbon dioxide and oxygen levels would be L
_ , ~ basically the same as if 2,500 pounds of fish'Were fed 2%

' : - body weight (50 pounds).’ The limiting factor is the amount
of feed that can be fed per- second foot of water and the -
amount of fish that can be stocked is dependent on the per-

: 'cent body - weight that is fed._,

E

Oxygen required to metabolize 50 pounds of- feed is

'
iﬁ approximately 2 ppm from one second foot of water. In a

- ‘raceway with four sections and one second foot of water,. ‘the
Eg - water will be aeriated three times, once between each section.
“” Fifcy pounds of feed can be fed in each’ section, This gives -

a total of 200 pounds of feed that can be fed in the entire
raceway. Assuming 50% reoxygenation and saturation of 8 ppm, -
‘the oxygen at discharge would be 3 ppm. This is an absolute
minimun level for production. A total of 8 ppm oxygen would
be utilized in metabolizing the 200 pounds of feed.

. "Approximately .2 ppm ammonia would be deposited in one: [*l"
DR second ‘foot of water from.metabolism of 50 pounds of feed, - .
[J : . Feeding 200 pounds:of feed in one second foot of vater, the S
' ~anmonia in the discharge would be .8 ppm.., e e

.Eg o "Makimum recommended inventory for commercial production s
’ - of channel catfish on water at Fish Breeders is about 10,000 y

to 15,000 pounds per: ‘second foot of water. Yearly production -

will usually be three to four times the carrying capacity. S

~ "Digease 15 usually a major concern in fish" production. .
) R It should not be. 997 of all diseases are secondary expres= =
‘é Jl -~ sgions of poor water quality, poor feed quality and poor.
: management (the human. element), If good water quality is =~
- “maintained, good feed is used and labor handles fish propetly,
?idisease should not be a problem.:,j'?ji, ‘ . LR

‘.‘ :'W,‘«

I “In order for a commercial hatchery to obtain maximum
'*,profit, ‘production must be pressed to the ‘1imit. - This means

C i1l develop because of overloading. it i1s- management's job

N ';lto balance carrying capacity to water quality and stay below
'-szthe point where disease is a problem. : o

e ?'starting a geothermal fish farm, “These factors have prevented
.a faster growth rate in geothermal fish farming. e B

: ',Identifying the Resource

'"The extent of most geothermal sites considered for fish

- e

carrying inventory will be increased to the point disease = - e

f?%;fi'uSummarized below are the problems ‘which can be expected 1n1f."'



‘v

production have not been identified. Surface springs show

a potential but do not tell the complete story, Wells must
be drilled before the volume, temperature and water chemistry
is determinable. These must be known before a production
, potential can be analyzed. Considerable money must be spent.

_ before a decision can be made recommending a site for geother~
mal fish farming., The person with a geothermal resource must
first identify that resource, and then see if it is suitable
for fish production.

Feéility Design

o “Peque interested in building fish farms usually examine
government hatcheries for models to copy. This is a poor place

to study a good design. Poorly designed commercial farms go
broke and disappear. Poorly designed government fish farms
continue to operete indefinitely, consuming tax dollars.,

 "An engineer's dream 1s too often a fish culturist 8
nightmare. The KISS rule is the only rule to follow. KEEP
- IT SIMPLE STUPID. There has been little communication between
fish culturists and engineers. This lack of communication
has resulted in a situation where there are few, if any,
engineers vho understand the management of fish culture well
. enough to design a commercial fish farm. I cannot recall a
conmercially viable fish farm that was designed by an engineer.
The entire industry has been designed and built by the fish
farmers themselves. This does not mean there is no room in
the design work for engineers., It means engineers are not
in tune with the problems of fish culture and, therefore,
behind the times.

Fihancing

"Financing is difficult. Geothermal is considered high
risk. Fish farming is considered high risk, and high density
production even a higher risk. Capital expenditure is high,
operating expenses are even higher. An executive of a large .
. company looking at fish farming said they consider some
. businesses as cash generating and others as cash consuming.

They considered fish farming as cash consuming. It is a good
description of fish farming. '

"Contrary to common opinion, most fish farms that have
gone broke did not do so because of underfinancing., Those
started underfinanced have had a high success ration, while
those adequately financed "spent it like they had it" and
vent broke. Too many mistakes were made too fast, and the
investors ended up very disenchanted. Bankruptcy followed
because of a lack of willingness, not ability, to refinance
and do what was necessary to succeed.»
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',Processing A

’ the ‘labor is hand labor, - oo

'~7Marketing

SV

o

- quality listed first. There is a considerable difference .
~.An quality of product and’ price. _The Brazilian fish sell aS—,,i°;';j' }
low as 60 cents per pound, wholesale.ﬁ In catfish, as in any ;';ln‘,,f o
, other product, one gets what he pays for, . REE

: Construction

“There is no. substitute for good facilities.r Concrete

'is'usually best. The facilities will probably be.. the first i

fish farm the contractor has ‘ever. built.,,

“Trying to achieve more'production than the water quality :

- 'will -allow causes most . production problems. If the rules-
. 1laid down earlier in this" paper ‘are followed, production o T
‘should not be a problem. Keep good water quality, good feed o

quality and keep labor stress dawn.; - , , EEa

}‘"Experienced personnel are. not _available. Personnel"

must ‘be-trained, There are many degree students graduating,

but" most do not have any experience. -They need experience

'-if they are being hired to Tun a ‘new farm.

‘ "A processing plant will not - be- available in most situa' -

" tions. A producer will need to build a processing plant. . Sl

Very little machinery is evailable for processing. Most of

"No money 1s made raising fish until the fish are sold.jiiﬁ

"A ‘common misconception

T "There were approximately 150, 000,000 pounds of catfish?r‘le:eiflg
"~ "sold in the U.S., in 1978, This production breaks down as - ' . .
 follows: Brazilian imports 30,000,000 pounds; ‘wild catfish
.- harvest commercially in the U,S,, 30 000,000; channel.cate "
- _fish raised on farms, mainly. in Mississippi and Arkansas,.

-'90,000,000; and . 500,000 pounds ‘raised in high density . geo-
B thermal facilities. These catfish figures are listed in

order according to quality -and price, with the poorest

o here 1s an unlimited market“rl S
”,;for fish products such as channel catfish. The truth s, . .. .,
- there is an unlimited potential ‘market for channel catfish =~
-~ _and ‘other good fish. The “potential is unlimited. The S '
" existing market is full, There is no room for additional
- production without additional marketing., Markets must be
.~ developed, and’ they cannot be. developed without fish. The
,,fish must be raised before the farket can. be developed..f»




Distribution

"Most geothermal resources are not near large market
areas for fish.  Distribution can be a major problem. The
~easiest market to develop is the fresh market, This compli-
cates distribution, for the fresh market delivery must be
" ‘available on a dependable weekly basis., In Idaho, Fish
Breeders are in a good distribution area because of the -

25,000,000 pounds of trout raised within 15 miles of the farm,

- Each production and market situation will have to be viewed ,
individually to solve the distribution problem,

"These are the main problems in establishing'a geothermai:‘

~ fish farm. No phase can be left out., A project will need
to master each phase to be successful. '

In Summary

"~ '"If you want to raise fish to get rich, you will probably

© go broke. If you want to raise fish because you like the
challenge of fish culture, you will probably get rich. The
best advice is to start small and grow slow." T

Charles Richardson, Councilman, City of Susanville

(The following written remarks were prepared by Charles Richardéon,

council member, City of Susanville. He describes how the city became

interested in geothermal as an energy source.)

Susanville 1s a small progressive city of 7000 popula-
tion, situated in northeastern California at the north end of
the Sierra-Nevada Range and near the south end of the Cascades,
The economics of Susanville and of Lassen County are deter-
mined by the level of employment of Agriculture =—- largely
livestock, lumbering =- both logging and milling, and, :

- government employment == city, county, state and federal.
Electric power is supplied through an independent distributor
that purchases electric energy generated by PG & E. There
15 no natural gas supply so propane is imported by truck

and delivered to individual tanks. Liquid tuels are 1mported
by truck or rail and distributed by truck to users. Some coal
is imported, and a large amount of wood is.used of which some
is sold by, commercial woodcutters, but most is cut by the
individual user. The City is located over a source of low
temperature geothermal water which has been used only in a
swimming pool since 1935, to heat a church since about
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" study that is titled Multi-Use: Geothermal Energy System with-
. Augmentation for Enhanced Utilization. “Quoting from the .
-~ “Abstract of that study? - “Aerojet ‘Energy Conversion Company - Els .
..~ has completed a .site specific engineering and economic studyﬁ,e.g} Sl
~- of multi-use, augmented geothermal space/water heating and -
- -cooling systems. - The study was conducted in cooperation i”
”&”with the City of- Susanville, California. ~ , :

1963, ‘and in years past to keep ‘a. 1og pond trom freezing in

» The increasing cost of fossil fuel derived energy gives fiir

' added impetus ‘to: Susanville's need to develop the available

geothermal ‘energy, although: the Uity entered into the .

Susanville Geothermal Energy Project about.7 years ago, - 1his.~:e',f;
‘was a project designed to explore the feasibilities of using
- low temperature geothermal energy: ‘and to provide techniques

and knowledge that could be transferred to other similar -

,communities with similar resources, The basic concepts of - :.v{;:

the Susanville Geothermal Energy ‘Project were to create addi—f e

| " tional private sector employment and to improve the City's. :
. financial status, These aims pre-dated the well known "energy S

runch"' £ the more recent past.

Geothermal fluid temperatures of 140” to 150*. F. vere

tirmly established in the original project, but the volume :
- or capacity of the source was-not determined, so in. conjunetion;.
.t'with that project, the U,S. Bureau of Reclamation was funded e
B and authorized to explore and" evaluate the source. First, e
‘a number of ‘shallow temperature: ‘gradient holes were drilled .

and observed. ‘High elevation infra=-red- -photos were obtained.,,
electro-chemical analyses and: resistivity surveys were made,

- and some seismic exploration was done, The information derived7{;*
- from these data sources has guided the Bureau of Reclamation - L o
- drilling inside and outside the City to more precisely evaluate ..
- ‘the reservoir. This funetion is"now ‘on_the eighth deep temper-:] e
: ‘ature gradient hole. ' , . Cmei e

Subsequent to the originel Susanville Geothermal Energy

——Project and concurrent with the. drilling tests, the U, s.,;,r;;;,;ieff:
‘Department ‘of ‘Energy entered - into ‘a contract with Aerojet [

Energy Conversion Company - for a- preliminary engineering:

1he overall benefits to- the City of Susanville, inrf:»:~5 o

L both the public and private sectors, of ueing low tempera= i oo
. ture’ (150“F.-240°F.) ‘geothermal resources are explored, Options .=
-. ‘considered, alone and in’ ‘combination, include heat pumps, e G
" fossil-fuel peaking,. user. load balancing, and. cascading from""""
.- the geothermal system. serving the public buildings into a.
jneprivate Park of Commerce: development.; A range of well . e
_ temperatures, depths,: flow rates, and drilling costs are _}f?,f:”—" .
: considered to provide system cost sensitivities and to make ST

e




the study more widely useful to other sites, A planned

~development is emphasized for ease of financing and expansion.

A preliminary design of Phase A of a Susanville Public
Building Energy System and a conceptual design of an inte~-
grated Park of Commerce, Phase I, are included, This system
was designed for a 150“F, resource and can be used as a model
for other communities with similar resource temperatures.

With all of the above information, Susanville responded
in 1978 to a DOE Program Opportunity Notice with a proposal -
to heat seventeen publicly owmed -or operated buildings in the-
City and in conjunction with this heating district to estab-
1ish an industrial park to also make use of the geothermal -
energy. The projected industrial park is now envisaged as an
agriculturally oriented operation consisting of greenhouses
for food or other plant production and possibilities of con-
trolled environment meat production and processing, including

feed production. Others of my fellow panelists are addressing"

thia type of use of the geothermal heat.

" The heating district is to supply direct or enhanced:
heat by delivery of hot water to the specific buildings, This
is mainly a winter usage of roughly 5 months., The industrial
park will balance this part-time use with a full=time demand.
The City will not be operating the installations in the
industrial park, but will be the supplier of the heat there
as well as to the buildings in the heating district. The
City also should be the entity to develop the land for the
industrial park. :

Our contract has not been signed with the Department of
Energy, but last minute details are being wrapped up, prepar-
atory to entering into final negotiations for the contract., -
The City and 1its team of subcontractors are ready to go to
work under the contract which is to run through fiscal year
1981 when the system is to have been installed, tested and
operating. There will be a wealth of knowledge and experi=-
ence that can be applied to many other communities in the -

United States, while leaving a functioning system in the- Ciﬁy B

of Susanville. Jobs will be established and a step toward -

energy independence for Susanville and Lassen County w111 have -

been achieved.

Besides support of the people of our community, the Board
of Supervisors and the County Planning Commission have been
cooperative and supportive. Lassen Community College has -
hosted two conferences == one of ‘which was the final wrap-up
of the Susanville Geothermal Energy Project, and was instru-
mental in setting up a Lassen County Geothermal Committee,

The College has also provided greenhouse operation courses for

jobs in the field. The City appreciates the support of these
~other governmental and educational entities in the effort.
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of Environmental Services, Presbyterian Intercommunity Hospital, Inc.f K

o

~ change to geothermal in 1974, In December of 1976, P.I.H,
- ‘switched to the new geothermal system. utilizing the 191°F. et
"water £or space heating, domestic hot water and snow melting.ﬁ;,;:'

 County and P.I.H. officials agreed to locate the new Klamath e
- ~County Nursing Home adjacent to P,I.H., and a system of L L
shared services was drawn up. which would allow the two. }gl R

fﬁoeparate entities ‘a means of reducing each others expenses.;;f;QfQ-;,'~

Larry Howard Presbyterian Intercommunity Hospital, Inc., Klamath Falls,:;,,

Oregon

(The following written remarks were prepared by Larry Howard, Director

Hef

o also used slides.)

Klamath Falls, Oregon, is in the south central part of
the state, overlying a KGRA,. approximately 50 miles long -
and 10 miles wide. In Klamath Falls, hot water (120° to 195'F)
has been found at depths shallow -enough to be reached by
atandard drilling techniques, .Wells of 200 to 1,800 feet in
depth are .common. - ‘As early ‘as ‘1912, homes in Klamath Falls . .

" have utilized this resource for its full potential._ “Cheap"'
- energy sources for the _northwest, natural gas, o0il and

electricity, drastically slowed the development of geother-
mal potential, With the advent of the energy crises during

" the early 70's, alternative energy resource development has

boomed.

- Presbyterian Intercommuni, Hospital (P I H ) was opened

“in October of 1965, - During development and comstruction, - -
the potential for geothermal ‘was recognized and was a factor -

for site location. However, the risk. involved at that time

for incurring the added expense ‘for drilling and the. addi-

tional equipment to tuilize the geothermal resource as an

" energy alternative was not seriously considered. With the-"i7 o
. standby requirement of a hospital, the geothermal system =
- —would have been a true additional .expense. During the . ’

first indications of the energy- ‘crisis, hospital officials f
-authorized the design and construction for the facility to

Recognizing the importancecof this resource, Klamath .

E Presently, our geothermal system is- oerving 203 bede at
P.I.H., and 120 beds at the: Klamath County Nursing Home, '
totaling 207 000 ft. of building space. The total costs
- of the geothermal changeover, including the new mechanical

Ccbhe



bﬁiIdihg; tdtaléd $351,500.00., Seventy percent was péld for ‘
by P.I.H., and the remaining thirty percent by the county for
the nursing thone.

In the first full year of operation, on the original
98,000 ft. of building space,,we reduced natural gas cost
by $31 200,00, :

Prior to construction of the hospital addition, P.1I,H,
issued eight percent tax free bonds. Based on a 20~year
"'1ife and an eight percent cost of capitol, the present worth
of the 20 year savings is $1,276,604,00, Return on the
investment, for this project, is in the neighborhood of
thirty-four percent annually. This return on the invested
capital considers only the 98,000 ft. of original building.
The system presently serves 207,000 ft.

, John‘LunA,,Geo-Heét'Utilization Center, Oregon Institute of Technology
(John Lund used slides and coﬁﬁented on direct héat uses throughout 

the world.,)

“Use of geothermal in the U.S. is very limited in compari-
son to what is going on worldwide. We can learn a great deal
from our international neighbors: Iceland, with large district '
heating projects; Hungary and the Soviet Union with- large :
greenhouse projects; and New Zealanders who are rapidly _
expanding the use of geothermal industrial processing. These
nations have set the pace for the United States.

“The first slide illustrates where the geothermal resources
are in the world and some of the direct uses. Japan, New
Zealand, Iceland, Italy, Hungary, and the Soviet Union are
' countries that seem to have the highest use in terms of non-
electric or direct use.

Next slide:

"This table illustrates what is going on worldwide.
Normally, we break it down to three basic categories: space
heating and cooling; agriculture-aquaculture; and industrial A
processes. The real leader in terms of space heating is, of i
course, Iceland.
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Next slide.

_ Next _slide:

' ﬂ “Iceland meets about SOZ of its energy needs through geo-
thermal, The capital city of Reykjavik, a city of about 120, 000
people meets»about 99% of their energy needs through the use of

"geothermal.

,Next slide.;

" "Japan probably is known more for ‘spas, baths, and hot

'aprings.— This slide certainly indicates many of those locations'

throughout Japan, In connection with their powerplants,,Japan :
seems to specialize in cascading—the principle whereby the
highest temperature is used towards power generation, and .out

" of the power generating plant-the fluid is used for space .

heating, swimming pools, trying to squeeze the last drop of

“energy out. Several.Japanese visitors to our country have com- e

mented that at Klamath Falls, very high temperature useful water

‘is dumped; the Japanese think we should use 1t for swimming
pools and so forth. ' . , ‘

Next slide.,

“In. the U S. in.Klamath Falls, Oregon, _space heating is o

,really the main objective and the down-hole heat exchanger is fk o
the way heat is extracted trom ‘shallow wells. There are about = = .

400-450 wells in the town. The majority of these wells use -
this: down-hole heat exchanger which allows extraction of. heat
without the need to be concerned about extracting or disposing

. “There are a number of wells and, as best we can tell, i;&i,f;‘g;
‘about 55 that actually pump - the water and dispose of it. Some’

of the. larger users, such as the. hospital and Oregon Institute

. ,:,of Technology (OIT) actually pump the water, use it and dispose ';7:1ﬂ
7:: of it afterwards._ o LGl i

"This slide shows a top view looking down an eight—inch

" well casing with a two-inch diameter down-~hole heat exchanger
for the heating system and-a three-quarter inch pipe for -the .
~ domestic tap ‘water. ‘With this ‘system we are able to supply ,i'f
_“-all the heating needs tor a particular residence.ﬂ The main .
5'disadvantage is that it 1is one’ well to one home and actually
- one-of these wells could supply probably a block -of homes, o
... It is a rather inefficient system, -but in terms. of environ- ;';jffigf
' mental effects, it is quite efficient., : G e e

4=



Next slides

: "Another use in Klamath-Falls - snow melting, This hap=
pens to be one run by the State Highway Department. The white
building on the left houses a 300-foot deep well with a closed
loop down-hole heat exchanger in it; but instead of circulating
city water through the closed loop, the Department circulates
a mixture of anti-freeze and water through buried pipes under-
neath the pavement. That will melt up to about a half-inch per

' hour of snowfall. This is a very important intersection"
because this is an "upgrade" at a stop light used by many trucks
in town. If it wasn't for that we would be in a lot of trouble
during our snowy weather.

Next slide:

"The OIT campus in Klamath Falls has three wells varying
from 1,200 to 1,800 feet deep. Each well has deep hole turbine
pumps that can pump up to about 500 gallons a minute with a _
variable speed motor that permits pumping as low as 50 gallons
per minute. Peak use probably runs up to 750 gallons a minute
where we use a second well. This supplies all heating needs to
the campus of about half a million square feet. The cost of
this system, including the annual operating plus the amortiza- -
tion, is probably about $30,000 a year. To heat by conven-
tional fuel would probably run around $250,000 to $300,000
a year, indicating an approximate 10 to 1 savings on this project.

Next slide:

. "Another use in Klamath Falls: Maywood Industry uses 114
or 115 degrees F. water to heat its entire plant. While
unusual to use such low temperature water, it actually reaches
the heat exchange at 100 degrees and then is dumped at about
60 to 55 degrees Fahrenheit. Thus, there is a very large .
temperature change taken out of this water and, of course, you
have to have larger heat exchangers to do this sort of thing,
but it satisfies the company needs for heat.

Next slide:

.. “The YMCA in Klamath Falls received a federal geothermal
award and has already drilled one well and will dtill a second
well for heat including the swimming pool.

"Another project in Klamath Falls is the District Heating
Project. We are currently proposing building several wells in
the geothermal area of town piping water into the downtown area,
initially heating 14 government buildings, expanding that to
11 blocks, and eventually to 54 blocks. The 54 block area will
require a sixteen inch diameter pipeline. This pipe will be
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~,_Willard, California Energy Commission,

Ms. Sellars, U.S. Department of Energy

B placed in an spproxinatelyr4?ni6'concrete,tunnel.v

: "Another project that is being proposed in Eastern Oregon T ‘
is for the Ore-lda’ Food g;ocessing ‘Plant, Thig-is a large e

- potato processing plant that will use several wells with an
investment of probably about 4 million dollars to satisfy about -

.55 percent of their energy needs. - If it goes. on line, it could
double the non—electric geothermal energy use in this country. -

‘”Next slide"hl

i 1"The most recent industrial processing use is, of course,

" ‘the Brady Hot Springs onion dehydration plant. A plant like = - -
_;”,this would probably handle about 10,000 pounds per hour of raw ' i
"7 products and produce around. 1, '500 to 2,000 pounds of dry L

products. at. about & percent moisture content, Generally, you T
“can meet demand with about 200 to: 220 degrees F. water, .
" although, I believe the temperature of the Hot Springs ‘to be
rﬁ’about 270 degrees," P T , R

iTechnical AssistancEffor?hirect'Ceothernal:hest Projectsﬂ

(Sharon Sellars, Department of Energy, Bob Schultz, EG & G ldaho, Sydii,

Paul.Lienau, Oregon Insitute of

Ry Technology, and: Ken Wonstolen, National Conference of State Legislatures. ,

spoke on different forms of technical :ssistance available through their 1?;

institutions ).

Ms. Sellars handed out,a list ofiéontact points for information avail-

able on direct heat use through the federal government (contained in

: APP¢§d18,4)- -The,folloningris:a,sunnary;of_hererenarks.‘i‘,?°i S

o The Energy Information Center located on Fremont. Street in,"g'
',gSan Francisco. is a library that attempts to catalog and keep .
~track of all the energy. related and environment related publi- ,
- cations of the Department of . Energy and the Environmental Protection_‘

:g,'Agency.' It is a joint project “between. ‘those two agencies.:74 : '

-They also have available on a computer system a very quick:
. scanning process to. obtain a. listing of publicstions, studies, S

=48



.and other materials, films and so forth, that might be available ’

through those two federal agencies. For information on geo-
thermal resources at the federal level, the U,S. Geological
Survey has done the bulk of the work. Circular 790 has been
published and is available and gives the location of the low to
moderate temperature resources in this geogrephical area.

' The Department of Ehetéy:is made up of two preVioustenergy
organizations, the Energy Research and Development Administration
and the Federal Energy Administration.

‘The San Francisco Operations Office of DOE located in
Oakland, which is the former ERDA component, carries on the same
missfion it had under ERDA, which is funding major research and
development projects through contracts, grants and other types

of financial vehicles. It is the office responsible for funding

economic and engineering feasibility studies on site speCific -
cases, and for demonstration projects of various types. The
person to talk to in that office is Hilary Sullivan. She can’
provide outline information on the studies and projects that
‘have been funded so far. She will not be able to explain cur-
rent projects that are being considered for funding because -
proprietary information rules apply until funding decisions
are made. Also the San Francisco Operations Office is linked
to ‘the various national laboratories in this area - the
Lawrence Livermore Laboratory, and the Lawrence Berkeley
Laboratory.

" For commercial applications information the Regional
Representative's uffice is the source of information. it is
located in San Francisco and carries out the functions princi-
pally that were carried out under FEA, Most recently, the
office was given the lead tor commercial applications projects
of any of the new technologies that are considered to be ready
for the market place. Geothermal energy is one. For more
financial assistance information in addition to the direct
funding contracts and grants available through the San Franoisco
Operations Office, there is the Geothermal Loan Guarantee
Program, . Although it is a national program, the management
for the program is located in the San Francisco Operations’ A
Office. 1in addition, the U.S. Small Business Administration
‘has & loan program tor small businesses interested in using
different sources of energy or energy conservation projects.

. Bob Schultz, EG & G Idaho

Bob Schultz described the technical assistance his firm can offer.

“E G & G Idaho Incotpofated is the prime contractor at
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" give these individuals,. these key groups, help with their
- technology, and program development -ideas so the indivi--
L duals that need some help can be: -assisted to the point -
" where they can go get professional help. The Tech : D
" - Assistance Program or ‘the User: Assistance Program ig avail-;} o
-.able, and you end up calling ny office in our area. I = =~

most of these people are engineers, though I do have :
- botanists, aquaculturists, etc,, on my staff, They will-
all sit down and spend some time talking with you,- maybe '
-~ helping you do some conceptual calculations to the - L
~ “point where you feel comfortable to go out and do your FE—
‘,7;rown thing. The 1aborator1es and Tech Assistance Program - -
- won't do it for you. It's really not :a -give away program,
~4t's an-assistance program. ~In the last two years our . oo o
- case load has been about fifty people per year, The last I
" three months we were out on sixty some odd calls. . These: .
—l{];were calls where we went out in the field to give assis- .
-~ ““tance, not calls that came in: ‘the office. So it ‘really i
o picked up. Obviously the fundiug 4s 1ower than the calls

Irfl'

the Idaho National Engineering‘Laboratory to the DOE._'V»VA

3 Geothermal energy 1s not going to be commercialized by the

federal government, by the national laboratories,'by the
‘Universities, by the staté ‘offices. ‘It's goingito be -

"commercialized by individuals and private corporations,

So ‘what ‘DOE ‘is -trying to ao- 1s to make programs, technology,

' legislation ‘available to you as private parties to allow’

you to do your own thing, and help you do it in the best

| . way possible.

'“About ‘four years ago we started at the Idaho plant ‘a-

“little program that we called. ‘Tech Assistance, it's MOV -

,called User ‘Assistance. This program, after fighting-
through the bureaucracy a long period-of time, was . e
tinally accepted. It's. basically a ‘program uhere we ger=

'vice a particular region. OIT also does the same thing that.

we do in their assigned. region. ‘What is a user assistance

‘:vprogram? Many times:individuals who are new to the geothermal

energy industry, want to try.to- utilize geothermal energy
‘but really don't know where to start, what to do, how -
to think about, how to assess what they have. . The

"Department of Energy has this program to allow its contrac-rﬁgﬂvlf7

tors to offer ‘some free: help to.an: individual to help him . .~

get his act together. The user: ‘assistance program is not,,ﬂ:iVEZQ!:L:f

to compete with the architectural engineering firms,;withtf'i .
the geologic firms or. geoscience: firms. -The idea is to . -

will refer you to one of my Tech- Assistance Engineers and

‘now so we are feeling quite backlogged. This type of help
4s available in California, ‘through the Oregon Institute ;a};fa»w

" of Technology. We cover. Idaho, Montana, Wyoming, Utah, - '~7ﬂ;§';lsg;%.7
" Colorado, New* Mexico, North Dakota and South Dakota right BE R FET
: nove. e R R ) ‘

S=50-




Syd'Wiliatd, California Energy Commission”

V'Syd‘W111ard described in more detail the DOE-CEC funded document, Direct "

Use Applications.of Geothermal Resources at Desert Hot Springs, California =

~ Self Start Manual,

- projects funded by the State and identifies technical assis-

Paul

Utilization Center at Oregon Institute of Technology (OIT), Klamath Falls,

Oregon.

" The manual addresses various steps involved in developing:
geothermal resources; location of the resources, identification
of necessary permits, market assessment, regulatory and environ-
mental constraints, siting considerations, and technology
status, This is one report done for ome section of the State.
For example, it does not mention the large potential for catfish
farming, The CEC also has a brochure describing its direct: ,
geothermal program., It describes low temperature demonstration

tance provided by the State.

CEC 1s initiating two new projects in the direct heat -
progran., One contract compares California's regulation of
drilling and use of low temperature geothermal wells with other
western states, - The State Lands Commission (SLC) is performing
the work for CEC through an interagency agreement. The SLC's"
recommendation will be presented to the California Division of '
011 and Gas (CDOG) -and will hopefully result in improved pro-
cedures which will encourage drilling of low temperature
geothermal wells. Another contract will produce a market
survey of direct heat uses in the State, CEC will identify
specific users, locations, and quantify energy displacement’
possible from direct uses. A survey will be conducted to: {den~-
tify commercial and industrial energy needs and potential for
conversion to geothermal.

Lienau, Oregon Institute of Technology

Mr. Lienau described the services available through the Geo-Heat -

"
¥
.
, / v -

A Technical Assistance Program provides assistance to
public and private entities in the direct application of geo- I
thermal energy by performing limited resource evaluation, ‘ .
engineering feasibility and economic evaluation. This program =
’ ¥
:
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serves the states of Alaska, Washington, Oregon,”California; S
Nevada, New Mexico, and Hawaii by providing individuals (working
.. with the developer) interested in developing geothermal
“-resources, up to 100 man hours of effort, The types of programs
specifically worked on include district heating, aquaculture,

-greenhouses, and well measurement and completion practices,

i -QOIT also performs Northwest Regional Resource Planning
, which involves planning for the commercialization of geothermal
. resources in the states of Alaska, Washington, and Oregon.
Research and demonstration projects designed to use geo-
' thermal energy which are ongoing or have been completed at OIT
- are district heating, sugar refining, potato processing,’
'vegetable dehydration, alfalfa drying, greenhouses, aqua-
culture, hydrology, geochemistry, well testing and materials
analysis of components in geothermal heating systems.

Ken Wonstolen, Research Associate for the Geothermal Policy Project of the

:National Conference of State Legislatures (NCSL)

Mr. ﬂonstolen“spoke on the services:provided'toethe statespthrough,NCSL‘

~ and issoes:California may wish'to aeai mith to provide a more supportivem .

'reﬂVitOnment for the commercialization of direct heat projects. Therlatteri

portion of his remarks, because they arearecommendation oriented, can be

found in Part II, Section 6 of this report.'

L The NCSL is a nonprofit service organization funded by
j; the states. The main office is in Denver, Colorado and the Dl
eoffice of state/federal relations is located in Washington, D C._'i_,}; ‘

L The goals of NCSL are the following., to improve the Gt

,efficiency of state legislatures, to provide a cohesive- stste
_voice for dealing with the federal system, and to foster
Lginter-state cooperation. g_,j;;,s,, , : :

R ~'Energy related grant projects of NCSL include the Lo

,,VGeothermal Policy Project.. ‘The basic aspects of the project

~ are the following: to keep abreast of - geothermal develop- -
‘mentg; to perform general policy analysis° ‘to provide an ...
information and referral. service, to work directly with
‘project states to stimulate and assist geothermal policy , .
reviews, to sponsor workshops for legislators and the geothermal :
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community; and to prepare policy documents such as a state =
profile, issues and options, and legislative recommendations,

" Financial Aépects of Direct Geothermal Heat

(Kathy Schlggai;fngpartment'of Energy; John Woods, Vice Ptés;dent, Bank

B e TS
-

€

o R
m i i

of Montreal; and Pete Hansen, Derek Hansen and Associates, served as resource

persons for théAégssioh'on’financial,aspects.)

Ms. Schlegal, U.S. Department of Energy

Ms. Schlegal described DOE's Geothermal Loan Guarantee
Program, The Program was created under the 1974 Geothermal
Resource Developrient and Demonstration Act., Regulations
for the program were published in 1976 and the first loan
was approved in 1977. DOE has been working with the banking
community and industry to streamline the program. Under
the 1976 regulations, the federal government could guaran-
tee a loen up to 752 of the total project cost to a maximum
of $50 million per project or $100 million per borrower,
Duration of the loan is a maximum of 30 years, and colla=-
teral is usually limited to project assets only. The project
must be environmentally acceptable and show a reasonable
assurance of loan pay-back. The program was set up to get
lenders and the geothermal community to work together, DOE
expects the lender to evaluate the project as though the loan
was not being guaranteed by DOE.

Additions to the program since 1976 include authority
to give principal assistance, increase loans to $100 million
per project and $200 million per borrower, and streamlining
the regulations to provide more financial flexibility (e.g.,
institutional investors may participate in financing, etc.).

Today, three applications for loans have been approved,
five are being evaluated, four are inactive and several
more are being prepared. These projects total in excess
of $400 million, The average time for processing a loan
is five months to one year. DOE's goal is to streamline
the total process down to five - six months, One way of
cutting the time down is to go over the project with the
sponsor prior to an application being filed. The majority
of applications received have insufficient information for
. processing and additional data must be requested and
received by DOE,
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U In response to questions,. Ms. Schlegal stated that DOE
*'has a grant program for. geothermal, administered separately
from the loan guarantee program, 1t is oriented toward
projects which would advance the state of the ‘art in geo-
thermal development. These kinds of projects are more
risky from a bank's point of view.

; . ln response to whether DOE would consider approving
T a loan for needed further studies for a well defined project,
_Ms. Schlegal responded that it would be considered if the
‘project can be proved worthwhile and a reasonable assurance
" of loan repayment is determined. Mnney already invested
can be counted as equity.

' DOE reviews a range of projects which require modest
to substantial loans. It varies with the circumstances

and borrowers. The guarantee program expires in 1984,
. ‘ R - /

John wooos;_Vice President. Bank,of,Montreal

Mr. Woods discussed his perspective on the financial aspects of direct

heat geothermal projects, The Bank of Montreal is the most active bank

in DOEfa:loan guarantee program, ,Mr},Woods offered some suggestions

to developers'as_to:what to inolodeiinra:loan application,

: Developers should demonstrate .to lenders the savings,
~dn” energy costs by using geothermal over other fuels,
A back-up system should also be identified. Important
" ingredients in a loan presentation are: management g
" considerations (extremely important with low temperature . -
projects); marketing; a development plan vith time '
.~ frames, accomplishments, etc.j identifying assumptions
--made in the financial information, and security to
,support the loan. ‘ S :

' Mr. Woods stated that he believed the biggest hind— S
rance to success of ‘the DOE loan progranm to. be the : S
“investment requirement of 25% equity investment from the
‘borrower, He has discussed with state. ‘authorities the : )
concept of some state compensation for part of the equity; .
- for smaller developers.f However, ‘the concept of the : ‘
' "State raising money on the open market through a general
obligation bond for such a project, might not be well .
received by the Legislature. 'The State could benefit
ffrom participating in other ways such as encouraging



Pete

of 0il and Gas, Debra Justus, Oregon Department of Energy, and David Maclain,

new construction, generating new employment and reducing-

taxes, and more vigorously supporting a preferred energy
source. S : :

Hanson, Derek Hanson and Associates

. In response to the question about a possible state
guarantee of the 25X not guaranteed by DOE, Mr. Hanson
gtated that the State would be more likely to consider.
a lower percentage such as 10X to 152, He felt that
a positive role for the State would be to expedite the
development of financial programs and the movement of

capital. For example, the California Pollution Control

Financing Authority has been successful in obtaining
from the Small Business Administration (SBA) 100%Z loans
for small businesses. Also, the SBA has authorization

for $75 million worth of loans through DOE., The criteria

set up for these loans are basically the same as the SBA
regular loan program,

Regulatory Procedures for Drilling and

- Operation of Shallow and Low Temperature

Geothermal Wells - A California, Oregon, Idahb Comparison

r—

(Panel members tor this session were Doug Stockton, California Division

Idaho Office of Energy.)

California

Doug

Stockton, California Division of 0il and Gas (CDOG)

In California, it is the policy of the State that the
people have the direct and primary interest in development -

of geothermal resources. Through the State 0il and Gas
Supervisor they may require all wells used for discovery
and production of geothermal resources to be drilled,
operated, maintained, and abandoned to safeguard life,
health, property, and public welfare, and to encourage
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' .maximum economic recovery..

_ The CDhOoG developed statewide geothermal regulations in
. May 1974, Changes are _cutrrently being made in:their
. regulations and they are. developing new regulations to' ,
- implement recent legislation (AB 2644). Definitions of the
terms low temperature geothermal fluid, low temperature
geothermal vell, low temperature geothermal field are
being revised. : :

- The CDOG has a fee structure established for shallow,
intermediate, and deep low temperature well drilling.
Fees start at $25.for shallow wells (250 feet), $200 for
intermediate (250 - 1,000 feet) and $500 for deep wells

. (greater than 1,000 feet). CDOG also has a new $2,000
" bond requirement for low temperature wells less than
- 2,000 feet. This bonding requirement went into effect
_January 1979, A $10,000 bond is required for low -temper-
. ature wells less than 5,000 feet to 10,000 feet, and a
. $25,000 bond for wells greater than 10,000 feet, All
well bonds remain in. force for the life of the well.

‘Other CDOG requirements for low temperature wells
';pertain to: well spacing; casing; records from the
operator including an accurate log. and history of drilling, '
: tests for blowout prevention equipment, cementing, pumping
and plugging; fluid injection' and’ abandonment. , .

There are some areas. in California, due to slope

instability or other physical hazards, where no drilling
is allowed. .

Oregon o

: Debra Justus, Oregon Department of Energy

Debra Justus,vwith the Oregon Institute of Technology, currently working

'.vith the Oregon Department of Energy, explained regulatory procedures}in_i .

¥

-‘Oregon for the drilling and operation of low temperature wells.

In 1975 Oregon legislation governing geothermal
- development was amended to exclude shallow and low . UL r
. temperature wells. These wells are drilled under water- . .
_ well regulations through the Oregon’ Department of Water
Resources (DWR). Water=well regulations pertain to
wells less than 2,000 feet deep and less than 250°F,

~

a

o =56= g



A geothermal well (defined by statute as any exca-
vation 500 feet deep or more made for the discovery or
producing of geothermal resources) is regulated by the
Oregon Department of Geology and Mineral Industries
(DOGAMI). This department also regulates prospect wells,
Prospect wells include geophysical test wells, seismic
shot holes, mineral exploration drilling, core drilling
or temperature gradient test wells less than 500 feet
in depth drilled in prospecting for geothermal resources,
Pending legislation will amend this definition to include
test holes less than 2,000 feet., A permit is not needed
before drilling a shallow, low temperature well because
it is considered the same as a water well. A start card -
ghould be filed with the county watermaster. Information
required includes location, proposed use, and expected
depth. A bond is required for water well drilling.

Water rights on shallow, low temperature wells are not
defined by statute. The DWR general policy is that if
water is not reinjected, & water right cannot be received.

The DOGAMI procedure for permitting prospect wells
requires the filing of a plan of operation and hole lo-
cations, a blanket bond, and notifying other agencies.
Stipulations can be added to the permit by other state
agencies. The Department of Environmental Quality stipu~
lations are made & condition of every permit. Permits
are issued within 30 days of receipt of an application.
Formation logs and notations of water zones encountered
are required of every operator. Blow out prevention
rules require operators to monitor hole temperatures.

If exceeding 125°F, drilling is stopped to permit ade-
quate measures to be taken as prescribed in DOGAMI rules.,

A permit for drilling a geothermal well can take up
to 45 days and 1is issued by the State Department of Geology
and Mineral Industries. Receipt of a permit is conditioned
by approval of local govermment., There are bonding,
 blowout prevention, casing inspections, and other requirements
“prior to drilling, and additional blowout prevention tests
during drilling and abandonment. Drilling records are held
confidential for a four~-year period.

New legislation is currently proposed in Oregon which
will require reinjection wherever practical. Reinjection
for shallow/low temperature wells will be regulated by the
Oregon DWR while reinjection for geothermal wells will
be regulated by the Oregon Department of Geology and
Mineral Industries. - '
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Idaho

David:“3°1aing'GEOthermal Resource Coordinator, Idaho Office of Energy -
'Hr;”Maclain eﬁplained how—Idaho,regolates'loW1temperatore‘wella.'

- Any geothermal resource developed for energy converaion,;'
purposes which will involve consumptive utilization of '
.- thermal water, requires a water appropriation permit. The
potential for discord between those concerned with water:
. Tesources and geothermal development is considered to be -
- the most critical legal conflict facing geothermal devel=-
opment in Idaho, In ldaho, water rights are owned by the

State.

The Idaho Geothermal Resources Act declares geothermal
“" to be "unique unto itself”, neither water nor mineral but
- closely related to both. Under this act, ‘any private
_owner, holder of a state or federal lease, or a federal
‘-entity working on a federal withdrawal is required to obtain
,a geothermal resource permit before drilling or altering
any well for exploration or. produotion purposes.

: - -An application for appropriatiou of public waters
‘must also be made if the proposed well ‘involves consump= -
 tive use of water, If the well is being used solely for
.- the mineral resource (energy resource of material need)
. it does not require a water-use permit. A geothermal:
.~ permit is a construction permit or regulatory permit, If
~“third party protection is needed, a water permit should S
'ibe obtained. o : BN

- An indemnification bond of $10 000 is required for e
R each well and remains in effect for the life of the’ well.ip:

o 1f a well is being drilled in Idaho for low temper-’jf’—“
ature 'uses and it has a domestic ‘space heating or agri-," o
.. cultural application ‘(greenhouse, etc.), only a normal water:
" -well drilling permit and a ‘water-right permit is required. -
-~ The Director of the Idaho Department of Water Resources ,jz,
.- may require any wells to be cased according to geothermal
. ' resource permit requirements., ‘The Director can also waive '
et bonds if other bonds are in place. -~ g

fsoggestions for changes'iniéalifornia'a regdlations-were:oﬁferediatr

~the wotkshop, These can be fonnduinirart 11, Section 6.



§ i SR el SO sall Sl el

o 8D &2

‘.wmv

«

Iji‘::f;“,

T T

. PART II

KEY ISSUES RAISED IN THE WORKSHOPS ~ -
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" INTRODUCTION

‘The main issues raised in therfour‘workshops canrbe.grouped inrorsix

1y

(2)

NE)

NOE

)

- (6)

_categories, These categories are:

local government needs and coneérnsvregarding geothermal develop-:

ment;

* suggestions to state agencles for increasing their effectiveness

in expediting sound geothermal development;

federal’governmentrinteracrion with local and state government
for'geothermalbprpjects'on,federai land;

approaches to intergovernmental coordination for geothermal project

| approvais;

problems with present transmissionicortidor pianning abproaches; and

issues specific to direct geothermal heat utilization including
recommendations to public agencies for providing more support for

the development of thie~resource.

'dWSome of the issues discussed at the workshops identify problem ‘areas

that need to be addressed and others include recommendations for dealing

'wirh,specifie_problems.

=60=
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i addressed.

- SECTION 1,

LOCAL GOVERNMENT NEEDS AND CONCERNS REGARDING

o GEOTHERMAL DEVELOPMENT v

' '-Isénes»‘aéiuiring" Kbfeation &+

Advance planning tor geothermal development at the local level was :

; viewed as a must by those counties which have experienced this development.;jlt:

There was general consensus among the counties that individual project

rby project review was an inadequate approach to dealing with geothermal
ﬂldevelopment. Given recognition of the fact that advance planning is 7
: desirahle, the counties identified the need for the following types of

: 'information., the nature and extent of the geothermal resource in their ,N

"of the resource, and, potential environmental impacts associated with [ii,;ﬁﬁp

"'~geothermal development. Many counties believed that this information is

needed in advance of developing policies related to geothermal.

B While most counties concurred that,advance planning for geothermal is a. _1‘,3

'*,necessity, not a11 vere. convinced that preparation of. a geothermal element

'to the general plan is the wisest vayjto proceed. Some felt that an energy if'

“.uelement which included geothermal as one energy source, would be'm'relappro-’lir

Ihere was general concurrence among the counties that Office of

: 1”,Planning and Research guidelines o the preparation Of an optional geothermal

, "“velement ahould be f1ex1b1e enough T permit local needs to be adequately

ﬁ ln order to carry out comprehensive planning for geothermal develop- o

oome

l‘ A



uent;all localagovernments agreed,that'tecnnical and financial assistance
ere needed, They felt that the most effective means of providing this
| assistance is through (1) a team of state agency staff traveling as
Peircuit riders“ to the counties providing needed assistance in the prepara-
tion of a geothermal element, or (2) for the State to contract with a
consulting firm which would in turn provide technical assistance to the
counties. It was also suggested that counties could individually apply to
DOE or- CEC ‘for grant monies for technical assistance. |
In genéral, it appesred that apart from "The.Geysers'}countiesvrend
Imperial Countv,’otner counties‘uitn~geotherma1 resources tendrto be
.outside the mainstream~of>information fioﬁ. This could be a contributing

factor to the lack of geothermal development in these counties.

Related 1977 Geothermal Task Force Recommendations

The Geothermal Task Force recommended in 1977 that local jurisdictions

.adopt zoning ordinances designating'areas for geothermal development and

that funds be provided by .the State to those areas with the highest proba- 1>

bility of development in order to prepare the ordinances.

Recommendations to the Geothermal Resources Board

Draft a letter to ali counties in the'State with geothermel
‘resources inquiring about tbeir interest in receiving:various
Vkinds of information regarding geothermalldevelopment;
" Secure funding to carryvout-the‘above:information distribution
and determine which agency will bexresponsible,

Secure‘funding for providing technical assistance to counties

=2
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which are interested in preparing local policies and'regulations_

Afor'geothermal’development. This technical aSsistance should take

“the form of either a team of state agency staff traveling to the'

counties or a consultant contracted by the State to work with

' particular counties.,,r

Explore whether a locally prepared energy element to the general
"plan which includes geothermal as one energy source, could meet
A'AB 2644 requirements.

= Inquire into whether counties are interested in knowing more about

their particular geothermal resources and if interested assist

them in determining how to assess these resources. Counties

7, should be provided with the information that the Bureau of Recla—

mation has the legal authority to do a reconnaissance survey

for a public,agency, for the purpose of identifying the .

| geothermal‘resource. ;Ihe contact person»is Lyle Tomlin, Bureau
of Reclamation, FederalBuilding, 2800 CottageSWay..Sacramento,‘,
VCA '95821,9(916)'484-4504.';f |
':l Encourage counties to eontact the State Solid Waste Management
‘Board for assistance in dealing with geothermal waste management

.~ concerns.,

- em
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'SECTION 2 .

* STREAMLINING THE STATE'S ROLE

Issues=Requiring Attention‘;7

" Two themes which ran through each of the;fonr worhshops relate to state

agencies involvement in geothermal development. These are: (1) the need o

'for a clear statement of state policy defining what geothermal's status as

’ a-preferred energy source means (1f geothermal development is preferred

hsiting of geothermal projects), and, (2) the need for better integration of
' effort by the State when making comments (e.g. on plans, programs, "and

,_related activities), coordinated permit approvals that could reduce lead

time for projects, and a well thought-out process for coordinated policy

statements related to federal land management proposals. Satisfyingathese

needs could be approached in a number of ways. Selectioniofione“agency to

coordinate the effort was one possibility that received support.
Two other items were raised as issues which the btate should address.

One is the need for clarification of the terms "exploration , "proven ,4and

o unknown resources" The other is a suggestion that in each KGRA it would
'be useful ‘to nave one repository of geothermal information for easier :
_access oy the public and local agencies (current practice reduires interested

rfihparties to contact state and federal agencies in Sacramento, the San

‘Francisco Bay Area, and Washington for documents).

b



Related 1977 GeotherﬁalfTéék Foréé Recommendation

The Geothermal Task Force recommended in 1977 that the GRB COordinate_
~ permit actions for geothermal projects. Under AB 2644,'the CDOGVassumes this

3

role for exploratory geothermal wells.

Recommendations to the Geothermal Resources Board

”fa. nVigorous;y‘pursue integration of individualgsta;e agencyvconée:ns‘on
a_geoghermal projectl.gqmb;qed heatingg_for_petmit approvals from the
.V_:Stgtg; ppd coordinated:s§§§grpo;1cy tegé;ding geotheg@a;'deyelop-v
;Vpgnt as positive a;;ionsggnAgecognition,of geothérma;;dé a préferred
, eneigy source. _ | o
v . Obtain clarification of the terms “exploration", "proven resource",
and "unknown resource",
* . Consider how to implement ghe,auggestion that each KGRA cdntain-a
repository of.infotmation on geothermal issues of interest to that

area.,

o gy
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X ~deciaions on geothermal development on federal lands.y ”f:'

sncrrou (3.

FEDERAL GOVERNMENT iNTERACTION WITH LOCAL AND STATE GOVERNMENT FOR

GEOTHERMAL PROJECTS ON FEDERAL LAND :

ls“uniring Attestion

Two major issuea were: brought out at the workshop dealing with local

and state relations with federal lsnd managers. First. the continuing

: development. becond, the questi jglocal and state permit authority over '

'in their decision to open .an area up to geothermal development.r The federal;;ﬁ"

*

'lnnd managera are looking for early policy input from 1oca1 and state agen-ﬂ;;g&

'fcies on- these matters. It also appears impottant from diacussion at the

workshop, that federal land managera solicit local and state agencies views :

f'early enough in their iand management planning proceas to incorporate these
: views in their decision making proeess.i Going one ‘step £nrther. federal 3}

' agencies ere suggesting that compr'hensive plans reflecting state and

iocal policies toward energy development (geothermal being one element)

would give federal agencies solid ground for making better and quicker

The second issue deals with‘permitrauthority on. federal lande. The

fcounties especially vere interested;_n knowing how, when. or if a connty
' Icould extend its permitting authority to geothermal projects on federal

,landt Also, the question was raieed whether the State has any permitting



autﬁoricy, orvprecedent for claiminéﬁeﬁtﬁocify on federal lands.r The USGS
_reported that federal lessees are encouraged to obtain local permits.

These qoe;tiongmwefe*ofFintereéﬁ’totmany‘pamflcibanté but unanswerable at

7 the workshop. | | R | |

| Another question raised was_ the need for both USGS and USFS to be
involved at the pte-lease etage._ T;ere was . some suppott at the vorkshop
‘for providing’a mechanism for an operator to deal with only_one'federEIA

agency as his project develops.

Related 1977 Geothermal Task Force Recommendation

In terms of federal intetaction with state and local agencies ona

'geothetmal project, the Geothermal Task Force recommended that environmental

- documents be jointly prepared orrehared with-one anpthet. This 1s taking )

place now on varfous projects as was discussed at the Federal Leasing and

Enviromiental Review Workshop.

Recommendations to the Geothermal Resources Board

gtate policy plans that need to be developed in order to expedite

“feéderal land use decisions that impact geothermal development,

lands as it relates to enéiionmental'protection'énd'iand'oseQ‘ '
v w;'Investigate whether the involvement of both USGS and USFS in the>

'Qgeothermal pre-lease stage 1s necessary.

ra

63"

" Work wich“féderel'landimenegers to"identify therkindsjof:iocalsandw 4

‘Address the issue of state and local permit authority on federal

o
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;';SECTION5‘ by Ll _‘ e

e INTERGOVERNMENTAL ‘COORDINATION . ¢ s iioc oot P it

Issuesfneouiring'Attention‘

*4'- A recurring theme ran throughout all four workahops. "It is the<cumu1a?:
§§" i'tive impact of 80 many agencies involvement with geothermal that slows down .
-

development of the resource,’ "During the workshop on Federal Leasing and

: Environmental Review Procedures, several examples of agencies entering into

: memoranda of understanding (HOU) for geothermal projects ‘were presented (see

EJ; 'Part I, Section 2). It ‘was mentionedrin ‘the workshop that'it isrimportant foru
ij ataff having decision making authority to be participants in the wou. |
Es ‘Recommendations'tofthe'Geothermal ﬁesources'Board

s - The following recommendation, developed in workshop #3, is the most

EJ | : concise statement made during the four workshops on the subject of inter-~' |
ké : r’,governmental coordination' ,fitriiﬁ;fj?i _ | | b

- 7 One agency should take the lead role to coordinate the following :ib

i} - ' ,':activities of federal, state and 1ocal agencies having jurisdiction over a
S ";geothermal project: L | ' "y

- S 1l“i;fhl;;:gEnvironmental review..f"

o 711%2Q:‘;Consolidated hearings. ,

;i »5.' Development of a single set;of criteria for regulatory agency

g e & requirements. , i ’ | | hhes

V”E?fégfi'Lead agency determination should be made on an individual projectn

) S

_basis.

| S
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Workshop participants felt thavtwt;he"fo_llmii'hg groups in particular
should receive this recommendation: GRB.TAC, CEC, quarterly meeting of

federal 1and managers and 'w’sftg,t;_é!;i:i’g'encies{,*“'{a,ntii_fDI}R'. Ll

Feviasl. TH
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. SECTION 5. .

| .

| . . IRANSMISSTON CORRIDOR PLANNING FOR GEOTHERMAL .
. - BTN S |
- s tésu‘es’aeqﬁirmé T‘At‘tention' o
g . Transmission corridor planning for small geothermal power plants in
§§’: remote areas proved to be a. difficult issue to deal with in uorkshop #3.; The ,'
L

lack of state policy relating to needed transmission corridors and the lack of

£ .
&; L early coordination between the utility and government entities on proposed
! "'corridors appeared to be key. factors?contributing to the complexity of trans-
P . .
i : mission planning for geothermal generated power. The major issues brought
i;“ | ;out during the transmission corridor vorkshop were the following:

First, some public agencies expressed concern that the utilities were “

'not involving government bodies early enough in their planning for alterna-

ﬂsitive corridors.v A lack of early coordinated planning for transmission

¥
&J f o ,lines between utilities and public agencies and also among public agencies ;;;

themselves, -was cited as a general problem which impacta negatively on

, }geothermal development. ;_jggf" 7 :

‘5 ;Second, the consensus of vorkshop participants vas that a statewide
7fplan for transmission corridors needs to be created with geothermal elec— Sl

id‘:.:,caitricity as one’ important subpart.r Ihisrplan should be prepared by state 1r o

P o fagencies vith input from local government, industry, and the public., Such a’

- ﬁ~?p1an also could serve as one criterionffor future federal land use planning

g; t "7 r'in the State. The plan could identify the electrical transmitting capacity ofrs‘
}existing 1ines and statewide needs for additional capacity.v Some reserva-‘r

iﬁ: : tions vere raised about the usefulness of such a plan because of the A



oiﬁplied:tendency toward greaterrgoverﬁﬁeﬂt involvement, and the ability to .

~ teach coneensusron trahsmission corridor locations, Nonetheless, workshop

' participants felt ‘that’ this recommendation for a Statewide Transmission

Corridor Plan should be sent to Governor Brown, Secretary for Resources,

Director of Conservation, GRB, Geothermal Policy COmmittee ‘'of Energy Commission,

and appropriate legislative_committees,:“ v | | | 7 |
‘””fThégthirdiiaéoe“thit'horkehéﬁ participehte‘aiseueéed'§38'ﬁﬁeeiiﬁg; All

par€iéipants ‘agréed that wheeling is an important issue when ‘faced with

a sndil ‘Gcale geothernal power plant and an expensive transmission system.

Midk ‘discussion was devoted to wheeling and the&partieipente récdmhénéeaij" J;

that a Iégal ‘épinion on wheeling be Téquested of the Attorney General's

~ Office and the PBublic Utilities Commissfon. b

) Releted 1977 Geothermal TasknForee Recommendation |

Thefceotherﬁal Task Force recommended that the Publie ﬁtilitiee Coﬁmieeione
sponsor legislation giving coﬁmon-carrier'status'tobthe treﬁSmiSsioo’fecili-
ties of ;11 electric utilities, publicly or ptivetelyvowhed,'requiring
rnecessaty interconnections to.ailow'transfer of‘electricel energy ahoreotﬁor-v

izing the PUC to set rates of‘eomoensatioe'for'sue§r§ractiees.'(Disseﬁt filed)

Recommendgtions to the Geothermal Resources Board

# % Investigate the benefits vbieﬁ‘eouldioe geine&'forfgeotﬁermai o
107" development, from the development of a Statewide Plan for Trans~

““mission Corridors, as desecribed above.

Ty
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- industrial development package;i

... SECTION 6. -

EXPEDITING THE COMMERCIALIZATION OF

 DIRECT HEAT PROJECTS

. Issues Requiring Attention

'g-:Recomnendstions madegat,the,ﬁth'workshop forvexpediting;the”commercialf,lw

ization:of direct heat projects focused on both local‘and state government.r

The recommendations relate to the marketing of geothermal energy to indus-

I trial developers, the benefits of geothermal district heating legislation,.,

and reducing the regulatory requirements for low temperature wells. ,"‘

 Geothernal Energyrfor;lndustrialiParks'}'

' ‘lhe consultant to‘the city of'Susanville on geothermal matters;'fred

: Longyear, was & strong. advocate for bringing together geothermal resource '
' developers vith economic development interests tor the purpose of supplying

' industrial parks with a stable, low-cost supply of energy year round., He

believes that geothermsl hot water systems will become more economically

l'f,attractive for development where industrial parks are also being planned.

7:Individua1 developers can run into economic obstacles when drilling an ngt'

,expensive vell and only using a small part of that energy as an individual. REN

i,The availsbility of geothermal energy'can be used as one incentive for an.

':Direct use of geothermal energy is more of

'an economic development effort than an energy development effort.,TThis will
~_,be even more so when the inatitutional procedures are brought into line f

g for geothermal direct use.rh

—,i ';72;



District Heating Legislation and Other State Initiatives
The National Conference of State Legislatures (described in Part 1, ‘

Section 4) is undertaking a Geothermal Policy Project.‘ Ken Wonstolen,

FResearch Associate on this project;Ldas’eeked-to'discuss the kinds of state

. actions which could be taken toptecilitate the direct use of geothermal
resources. Mr. Wonstolen directed his remarks to the issues associated

witﬁibigt?igtiﬂeatiﬁg through geothermal. His remarks were as follows.

B At T

" Among the vehicles for carrying out district heating C

are investor-owned utilities, publicly owned utilities

and joint enterprises such as a Joint power authority,

In 'some states amendments have been proposed to public

utility codes to clearly authorize political subdivision

to provide ‘district heating ‘service.- Unlike private

_corporations, political subdivisions can only perfotm

thoge actions for which there is express or implied legal ,
authority. The legal authority for entering into district : : R
heating on the part of a public utility is still ques- o
tionable in many states.

* “'Oregon is the first and only state to enact compréhen-
“sive Geothermal District Heating legislation, This approach
“has the advantages of high political visibility and creating
a special district with a specific mandate to use geothermal
resources, Possible disadvantages to this approach are’
that the initial district formation can be difficult, and
it  contributes to the proliferation of special districts.'

'New Mexico and Utah are ‘considering District Heating '
legislation in the form of proposed amendments to the
existing’ special district statutes, In New Mexico the pro=
yosal is to authorize municipalities to form heating
districts. ‘"This authorization would extend by implication
to special districts., In Utah, through consultation with
legislators, metropolitan water districts were selected
.as appropriate vehicles to develop district heating., The
advantages of ‘the New Mexico and Utah approach are that it~
utilizes existing political subdivisions, and it is easier
~to draft amendments than to put a comprehensive bill to-
gether. The disadvantages of this approach versus creating
special districts specifically for geothermal district
heating are that the political visibility is lower. and
the mandate 1s diluted ' o
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The basic parameters involved in starting a special 7
, ”heating district begin with ‘the formation of a district
i - . - and a determination of its boundaries.‘ The purpose and
Lﬁ ' functions of the heating district need to be. identified.
" The purposes could be to produce, ‘distribute, utilize,
- sell, and dispose. medium heat geothermal resources for
'—public/private heating and cooling. Such functions could:
-also include management “of waste heat and cogeneration )
U - sources of supply., The district could encourage inte- .
i; . grated development - of cascaded uses. Since political
’ g subdivisions are not risk—taking ‘entities, questions may =
‘be raised regarding their involvement in exploratory '
 drilling unless the resource is demonstrated. ‘Ken -
. Wonstolen's opinion ‘18 that where a resource has been
;rdemonstrated or vhere the federal government may supply
the funds, a politicsl subdivision may have the ability
“to drill on its own. In an area where the resource has
not been demonstrated there will have to be some innova=~
-~ tive approaches to discovery. ‘such as a joint venture or
' ,buying from a geothermal supplier. o

.

Another basic parameter is ‘the powers of the district
,'wto sue and be sued, to contract for services and employ -
personnel, to acquire ‘and - dispose of property within and :
 without the heating district, to fix rates and to appor= - .
tion service charges. “It-is important that heating , :
. "districts have the power to acquire easements on public - -
~byways and existing corridors and further, to have the =
" power of eminent domain to complete a’ transmission system
-and possibly to acquire ‘sources of supply. An additional -
. power which would be useful to heating districts is joint
e“enterprise authority. ‘It can take the" form of a joint
- power authority with other political subdivisions or
;joint ventures with private companies.,.ﬂ_~ , S

lj

SN
s,

r- r> oo

];'1authority, both general obligation bonds and revenue bonds,
- especially the latter, The marketability of these bonds =
“would be improved if the state ‘declared’ district heating

" bonds a legal investment for- various trust funds and '
"institutional investors.: : S

' A matter that needs clarification is whether Public

gj_4 e

& .. Utility Commissions (PUC) have rate jurisdiction over

- © - heating districts, NCSL suggests that states consider o - B -
reo -”;'fexempting heating districts‘f mﬂPUC rate regulation.,Q*if“jf?;i.;‘ PR
L‘3 " Three eategories of state actions were identifiedr

,i{uhich would create a more supportive enviromment for =~ -
~ direct heat projects. ~The first category relates to
' stimulating an initial market through financial assistance” o

iy

. "',74-

It is important for heating districts to have bonding:?i,?;f,:Lf



for demonstration projects, geobeating public buildings
vhere feasible, developing innovative building codes (e.g.,
. San Diego solar hot water initiative), and providing public
education and technical assistance programs,

, The second category of ‘state initiatives deals with
financial 1ncent1ves.e A basic option is a state loan" L
guarantee program. In tetms of taxation, residential and.
commercial alternative energy systems. (specifically

geothermal) may be exempted from property tax assessments,'}‘

and be given income tax credits or deductions for expen-
ditures, Innovative financing should be explored, such ,
- as state-supported exploration bond issues, Royalties = -
and severance taxes on production for direct use might be:
waived, perhaps on a BTU basis. Also, property taxes on
direct use sources of supply lease/production could be
deferred until commercial production is reached, -

The third category deals with legal and regulatory
options. Streamlined regulatory procedures comprising
one-gtop permitting, an ombudsman to help projects get .
going, generic environmental assessments that distingulsh
between exploration and development 1mpacts, and inter-
agency coordination should be implemented, _Geothermal -
zoning elements should be prepared to eliminate the need .
for special use permits and case by case review, Flexible
lease size should be allowed for direct use projects.
Geothermal resources may be defined to exclude fluids sus~
- ceptible to direct use. Such & definition night be based

on nature of the use, and/or physical (temperature and . .. .

depth) characteristics. A physical definition would

characterize the geothermal resource as having high enthalpy',x!

and would subject the resource to leasing, royalties and
severance taxes. Hot water would be characterized by a

low enthalpy, be subject to appropriation and be exempt
 from royalties and severance taxes.

A major lssueuwlth geethetﬁal development is the nature .

of water rights in relation to geothermal, Beneficial
uses of water should include enthalpy utilization. Water
rights could be limited to consumptive use or offsets.
Economic drilling levels could be designated to limit -
1iability for 1lifting costs.. .

In the entire dlrect use area states have a great op-' .

portunity for innovative land use and economic planning.
Integrated development of cascaded multiple uses makes
sense in terms of land use and energy efficiency. Per-.
haps energy corridors could be developed which would
include industrial parks and transmission networks.

75~

oo oo | |

o)

re

e

r o, r'mmw, : mm—y’



Y o

r-

.
"

| o

.
o

r T

-

r© roreor

B
—_

o

‘use of non—electric hot water geo\

R IPA

. o 3

”}Regulstory Requirements £or Low Temperature Wells A

In the workshop session dealing vith an Oregon-ldaho-California com-‘ :

parison of regulations for lov temperature well drilling and operation,

:Vsome suggestions were made by the'workshop participants regarding changes
Q'in California £ regulations.1 The suggestions were as followst the number i
o of permits required and stste agencies involved vith low temperature well

| e_vdrilling should be reduced' the areas of categoricsl exemprions and/or

negative declsrstions should be'exp;nded to cover low temperature vells;

A.bonds for low temperature wells should be eliminated. »

,T%ikelated'Geothermsl;Task‘ForCe‘Recommendation;‘;3:,gﬁ;i_

’ The Geothermal Task Fbrce ma "two recommendetions relsted to 1ow temper-

"ature geothermal. They are: 1) establish a statewide poliey to encourage the;e';

’rmal resources for commercial and noncomr

mercial uses where the development is consistent with environmental quality

‘ concerns':and, 2) ask the Division of Oil snd Gas to. sponsor legislation to o'
L eliminate bonding requirements for the "life of the well" for low temperature

:l geothermsl wells vhich are not aithreat to health, safety, or the environment.

"’-Recommendation to¥the°Geothermal Resourcesinoard';."

Based on the ebove descrihed workshop sessions dealing vith low temper-bl

ature geothermal. the following are recommendations for GRB action. o

7ffi1;‘ In conjunction with loeal government, explore the concept of
Vlinking the development of low temperature geothermal resourees o

with the development of industrisl parks.’ |



2. Explore the possibility of geath‘ermél district heacing‘ 1egielation
for Caiifotnié. Analyze the Otegon, New Hexice, and Utah experiences.
"f’3;}\¢Exam1ne the taxing Btructnte for 1ﬂw temperatare geothetmal wells
."‘f .and consgider. changes which would tiake deveiopment of this resource
',;igé'more attractive, o | | j
';ééu:fLook into the concept of fléxible leﬁse gize for direct ‘heat
\projects._ . L _ _ | |
Se:- :Consider supporting a2 tedefinit:lon of geochefmal tesources to

exclude fluids susceptible to direct use. _ 

Other recommendations made at the workshops inelude ekpediting the petmit
,eétgeess,{xncreésiegfthe applicability ef:eatégbtiéai exémptieﬁsi aﬁd elimi~ :"
- nating bonding reQuitemehts for low tempiratuie veiié. (Notei 1ne Division
of 0il and Gas has nevet teceived an appliéation tb dfili fof lov temperatute

resources,
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_ For 1nformation on how to obtain workshop materials listed 1n the fol—

lawing Appendices, contact buzanne Butterfield at the Department of Conservation _

(916 - 322-5873).
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APPENDIX 1

‘WORKSHOP #1

COUNTY PLANNING FOR GEOTHERMAL DEVELOPMENT
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WORKSHOP ON ‘COUNTY - GEOTHERMAL PLANNING_};hf;“

S i . -
'5'?., SRR

Hoiid;y Inn North
1900 Canterbury Road

Sacramento, Ca]tforn1a* P R IS AT

r{916)7927+3492 -

December 7 and 8, 1978

'—f,fagggng,-"

Thursday, December 7,
10:30-10:45 --
Q§»Q§3%¢tives °f:t“5eW9fE$h€R;¢;'zf

' 10 45'11 45’-:

- 11 45- 1 05 -

‘f1 10 2 15 i

. 2:15- 2:25 -

o 2:25- 3:25 --

.‘Questions

LUNCH

Geothermal Legisiafion*

=Advance Plann1ng'for Geotherma]
,.Development - Loca] Government
'Experlence e

1978

Ne1comevandﬁfntrodnetions

0verv1ew of Geothermal
‘Resources and Presentation

of State Agenc1es conegrn; , Pene1

MODERATOR'

1978- .79 Geotherma1
Legls1at1on i ; : Pane].
Imp]ementation of AB 2644h,‘
- (Power: p1ant 51t1ng L
author1ty) S

lmplementation of AB 2644 
(Exp]oratory We1ls)

BREAK

MoosRAToR'

PANELISTS' Dowell Martz, Chairman. Napa

County Board of Supervisors ?ff,ih

MODERATOR:
oo e et pept. of Conservatlon

Prisc111a Grew, Director s
Department

of Conservat1on

Prisci]la Grew L'f"

Dept.. of Conservat1on

Calif. - Energy Comm.,

~- Air Resources Board
Dept. of -Water Res.

. State Lands- Comm. ,

L Dept. of F1sh & Game

‘Steve Larson .
Dept. of Conservation
John Wh1te, Assemb]y
Committee, Land Use,
Natural Resources -
and Energy; Nancy

De11er, Calif. Energ:
‘Comm. ; Simon Cordova.

';ifﬂ;oiv. of 011 and Gas

iKathryn Tob!as,

“0ffice of P1ann1ngf

",and Research g

: .71 . f'(: : g

:fJim Chapman, Lassen County Board of Superv1sors S

t‘Don Johnson,
“County. Plann1ng Director

Pr1vate Consu]tant,

former Lake

f’Mary Jadiker, Lake County Energy COunci1 :“5'

~‘and Planning Fommissionerv

fi‘Leonard Fabian, Imperial County Planning Staff
: Ro]s1n Russe]l, McCul]och GeothermaI S
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= Sierra Club
. 510 Arthur, #101
' Davzs, CA;
':;L'Tom Closser”f
i Star Route 2-
"'Mlddletown>}CA
e _Don ‘Schultz
~ . Santa: Barbara County
e 1230 ‘E. Anapamu = 0o
i&il Santa Barbara, CA tfﬁp*
,3"Mur1el;Jordan : %
. Geothermal Assoc1ation i
“ P, O. ‘Box 269 :
"rCobb

K.

'292 W..
'Woodland CA

'Donald Johnson

i »
rBruce Paskett

rSanta Rosa,

' _Rust and Welnsteln,
23 ,San Franclsco,

'”*-Nanette Leuschell

" Deputy Director B R
- Department of Conservation
1416 9th Street, Room
%VSacramento,

WORKSHOP ON COUNTY GEOTHERMAL PLANNING

ks Decé@aai;-z and 8,

Holiday Inn

At

1979

, 1900 Canterbury Road

'~ sacramento,

-'Dorls Nllmeler
" Assistant Planner

Yolo .County Plannlng
Department ,

Beamer

390 Forbes Street RS
Lakeport CA T / : Sihih RIS

Unlon oil .
P. O. Box 6854
'CA

Bill Johnson BT
‘Inc,

470 Columbus: Avenue‘:":'

CA -

Mlchael Ger51ck

1320: s
CA~ 95814 . = ¢

Callfornla

’Susanv1lle, CA 96130 -

:?1Dw1ght L. Carey — R
© 'Republic Geothermal, Inc.
o P. O. -
;1:Santa Fe Sprlngs,;_
'fF{Terry Thomas T Sl
S'Republlc Geoth’rmal Inc.'{g R
“P. O. i L
;Santa Fe Sprlngs,

"gSanta”Barbara,

Mary Jadiker ,

Lake County Energy Council
P. O. Box 28

Cobb, CA

John Turner '
Department of’ Flsh and ‘Game

" 1416 9th Street; 12th Floorvan[c
~_ Sacramento, Lol

CA

Mary Fahlen

. City of Susanv111e

66 N. Lassen -

: QCharles Rlchardson

- City of Susanville
- 600 Cypress Street '
*Susanv111e,

cA,

Jim Chapman

~ Lassen COunty Plannlng Dxrector

P. O. Box 674

U‘Susuanv111e, cA" 96130

,W;ffBob Sorvaag '

- Lassen County Plannlng Department
';Courthouse Annex - : - *

' Susanv111e, CA _96130 ' L

‘Box 3388

.Box 3388

A 96070

"Blll Wallace

Santa Barbara Board
of Supervisors
105 E. Anapamu - -
ca
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Attendees

Keith Hartstrom
'Mono County

‘P, O. Box 8 .
Bridgeport, CA
Jerry K. Grove
Modoc County
202 West 4th
Alturas,_CA

_ Lewxs Height, Jr. |
-Shell 0il Company’

260 Maple Court

*Vénthra, CA 93003

,.Celeste Freltas S

" solid" thte Management
. Board’

1020 9th Street
‘Sacramento, CA 95814

Rollin Russell ,
McCulloch Geothermal
10880 wilshire Boulevard
Los Angeles, CA 90024

Mike Argentine

Solid Waste Management Board
1020 9th Street

Sacramento, CA 95814

ADoug ‘Stockton ' .

- Division of 0il and Gas
1416 9th Street, Room 1316
Sacramento, CA 95814

"Bill Kirkham ,
Division of 0il and Gas .
1416 9th Street, Room 1316
Sacramento, CA 95814

_walter Béiney
Wilbur. Hot Springs .
.Wllllams, ca 9

Don Hoagland , -
State Lands Comm1351on
1807 13th Street.
Sacramento, CA

..James Hickey
Napa County
1121 Flrst Street

Napa,r

Page é

Don Steger

Public Utilities Commission. .
350 McAllister Street

-San Francisco, CA

V:quﬁ;Lollock

Department of Fish and Game
1416 9th street, 1l2th Floor
Sacramento, CA 95814

Lenny Fabin- == -

- Imperial County-.

Courthouse
El Centro, CA

Douglas Sherburne
Inyo County

County Courthouse. -
Independence, CA

Leroy Mohorich

U.S. Geological Survey
345 Middlefield Road
Menlo Park, CA

Tom Jefferson V
Pacific Gas and Electric

.77 Beale Street

San Francisco, CA

Judy Warburg

Department of Water Resources

1416 9th Street, 4th Floor
Sacramento, CA 95814

Dowell Martz
Napa County
P. O. Box 96
Angwin, CA 94508

Al McGreehan -
Plumas County
P.. 0. Box 437
Quincy, CA 95971

Dennis olmstead .
Division of 0il and Gas

1416 9th street, Room 1316

Sacramento, CA 95814

j Alfred,Longyear

City of Susanville
408 Crocker Road
Sacramento, CA~ 95825
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' nttendees

A,

Union: 011 Companv
S;ntaJRosa, CA 95401

| PHillip Edwardes
‘City of Susanville

Box 1783
Susanville, CA

Lisa Dondick
California. Research
1014 10th Street
Sacramento, CA

,Mlke Paparlan

Hot Springs Protectlon
. Society

1107 9th Street, #1020

Sacramento,lCA

3

'Jon Durham

U.S. Geological Survey

/345 Middlefield Road, MS 92

Menlo Park CA

,Nancy Deller , :
California Energy Comm1551on'

1111 Howe Avenue
Sacramento, CA

Bob Van Horn

GRIPS :

2628 Mendocino Avenue
Santa Rosa, CA

Della Blust ,
Plumas- County Board ’
~of ‘Supervisors

P. O. Box 1071

Quincy, CA 95971

iStan Walker -
‘Colusa County

546 Jay Street

‘]W1111 Hanson't ‘ ~
“R. W. Beck & A55001ates

1851 Heritage Lane
Sacramento, CA

v
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" Forrest Bacon

Division of Mines & Geology
2815 O Street :
Sacramento, CA

Dave Pierson
Imperial County
Courthouse

El Centro, CA

“Harry Falk

Magma Power
P. 0. Box 9
Los Altus, CA 94022

‘Priscilla C. Grew

Director, Department
of Conservation »
Chairperson, Geothermal
Resources Board ,
1416 9th Street, Room 1320
Sacramento, CA 95814

Louis Capuano

- Thermogenics, Inc.

2300 County Creek Drlve, Suite 250
Santa Rosa, CA 95401

W'Judy Schnieder
Thermogenics.

2300 County Creek Drlve, Sulte 250
Santa Rosa, CA 195401 o :

Jack DeAngelo
VTN

.. 2301 Campus Drlve.
= Irv1ne, CA »

'5j}iEla1ne Eussey :
~Califorpia Energy Comm1851on

1111 Howe Avenue

¢Sacramento. CA

**e“Marty Domagala

-~ U.S. Department of Energy
111 Pine Street

2. San Francisco, CA.

- Tony Brown | :
“Riverside County .

4080 Lemon

‘Riverside, CA
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_»le,Nevls

~ Division of 0il and Gas »
1416 9th Street, Room 1316 .
_Sadramento, CA 95814 o

,’Harvey Brosler

- U.8. Department of Energy
1333 Broadway

' Oakland, CA 94612

John Moon

" Bureau of Land

. ! Management
2800 Cottage Way
Sacramento, CA 95825

: Hunter Weiler
‘Bureau of Land Management
2800 Cottage Way

: Sacramento, CA

Steve Zalusky _

- Lake County Air _ v
Polution Control District

255 North Forbes Street

'Lakeport, CA 95453

Dick Forrester ‘

. U.S. Geological Survey
2465 E. Bayshore

Palo Alto, CA 94303

Steve Ponder

Thermogenics Incorporated
One Maritine Plaza, #1260
San Francisco, CA 94111

Jim Whalon

- Aminoil USA, Inc.

P. 0. Box 11279

Santa Rosa, CA . 95401

Roger Haskins

Bureau of Land Management
1695 Sprce Street
Riverside, CA 92507

Patricia Dawes

Lake County Air Pollution
~ .- Control District

~ 255 North Forbes Street

- Lakeport, CA 95453
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Hunter Weiler

Bureau of Land Management
2800 Cottage way
Sacramento, CA 95825

Gerald Vaughan

Occidental Geothermal Inc.
5000 stockdale Highway
Bakersfield, CA 93309

Jim Connelly

Thermal Power Company
.601 california. Street
San Francisco, CA 94108

C. E. Woods

Aminoil USA, Inc.

P. 0. Box 11279

Santa Rosa, CA 95404

Ray Dunham

State Water Resources'’
Control Board

P. 0. Box 100

Sacramento, CA 95801

Kent Callaway

Occidental Geothermal, Inc.
5000 stockdale Highway
Bakersfield, CA 93309

Stephen Davies
Thermogenics Inc.

2300 County Center Drive, #250 -

‘Santa Rosa, CA 95401
Ted Rust

Rust and Weinstein

470 Columbus Avenue '
San Francisco, CA 94133

Steve Larson ,
Geothermal Resources Board
Technical Advisory Committee
1415 9th Street, Room 1335
Sacramento, CA 95814 '

Kathryn Tobias

Office of Planning & Research

1400 10th Street
Sacramento, CA 95814 -

John White

Assembly Committee, Land Use,"
Natural Resources and Energy .
11th and L Building, Suite 925

Sacramento, CA 95814
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Geothermal Resources Board Technical Advisory Committee membership list

California Division of 01l & Gas CEQA compliance process for exploratory
geothermal wells
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TECHNICAL ADVISORY COMMITTEE
“to the ‘

1-79

-LQMIHEE MEMBER * -

, Luoyd H. Harvego, Chairman

* DZPARTMENT OF WATER RESOURCES

Lﬂ416 Ninth Street, Room 452-59
uacramento, Calif. 95814

f*(916) 445-9200

i-k. O" Stockton ’
=DIVISION OF OIL AND GAS'

ii;AIQ Ninth Stréet, Room 1316.

acramento, Calif. 95814

(916) 445-9686 g :

iic Forrest Bacon
DIVISION ‘OF MINES AND GEOLOGY
;g 815 0 Street ,
LSacramento, Calif. 95814
(916) 322-9918

z=Nan y Deller/Steve Oliver _
FORNIA ENERGY COMMISSION

1111 Howe "Avenue
. Sacramento, Calif. 95825
_ (916) 920—6031/445-8094

“John - L.,Turner A o

DEPARTMENT OF .FISH AND GAME

1416 Ninth- Street, 12th Floor
‘f1Sacramento, Calif. 95814
&i(916) 445-1383 :

,Al Ftaﬁks

GEOTHERMA;:RESOURCES BOARD

o %ALTERNATE

_~Q;Judy warburg
. -DEPARTMENT OF WATER RESOURCES

1416 Ninth Street, Room 440-4

_ Sacramento,'ca1if. 95814

(916) 322-2843

Dennis Olmstead

~-:. .-DIVISION OF OIL AND GAS
-~ 1416 Ninth Street, Room 1316
-~ Sacramento, Calif. 95814
(916) 445-9686 .

niéé?tRobert C. Tharratt = - L
- DEPARTMENT OF FISH AND GAME I
1416 Ninth Street, 12th Floor -

Sacramento, Calif..'95814

© (916) 445-1383

GJSTAIE VATER RESOURCES CONTROL BOARD

19th and V Streets
' Sacramento, Calif. 95814f
;:(916) 445—2774 e '

- Joséph 0 ward L -
DEPARTMENT OF HEALTH SERVICES
1555 ‘Capitol Mall, Room 1455 -
Sacramento, Calif. 95814

z;(91§) 322—2073
Jerry Yudelson

_BUSINESS AND TRANSPORTAIION AGENCY

I7 {1120 N Street -
,iiSacramenxo, Calif 95814
(916) 322-9725 - :
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COMMITTEE MEMBER

Herbert Iwahiro (ad hoc member)
STATE SOLID WASTE MANAGEMENT BOARD
1020 K Street, Room 300 '
Sacramento, Calif 95814

_(916) 322—6329 S

Donald J. Everitts

STATE LANDS COMMISSION
100 Oceangate, Suite 300
‘Long Beach, Calif 90802
(213)

Kathryn Tobias

OFFICE OF PLANNING AND RESEARCH
1400 Tenth Street

Sacramento, Calif. 95814
j(916) 445-0613

Professor Sho Sato
UNIVERISTY OF CALIFORNIA
School of Law, Room 336
Berkeley, Calif. 94720
- (415) 642-1831

Don Steger

PUBLIC, UTILITIES COMMISSION
1210 Fox Plaze

San Francisco, Calif. 94102
(415) 557-0442

James M. Doyle

DEPARTMENT OF PARKS AND RECREATION
~P. 0. Box 2390 ,

Sacramento, Calif. 95814

- (916) 322-6087

‘Neil Moyer

ATIR RESOURCES BOARD

‘3102 Q Street

Sacramento, Calif. 95814
(916) 322-6087

‘Stephen M. Rios

NATIVE AMERICAN HERITAGE COMMISSION

1400 Tenth Street
Sacramento, Calif, 95814
.(916)_322—7791

ALTERNATE

John Boss

- STATE SOLID WASTE MANAGEMENT BOARD
1020 K Street, Room 300
. Sacramento, Calif. 95814
- (916) 322-8747

JPUBLIC MEMBERS

Jack McNamara
JM ENERGY CONSULTANTS, INC.

- 10850 Wilshire Blvd., Suite 790

Los Angeles, Calif. 90024
(213) 475~4933 -

Mary Jadiker

P. O. Box 28

Cobb, Calif. 95426
(707) 928-5323

Bill Woods

Aminoil USA, Inc.

P. 0. Box 191

Huntington. Beach, Calif. 92648

(714) 960-4317
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APPLICATION
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DEPARTMENT OF CONSERVATION

‘DIVISION -OF OIL-AND GAS

'2644 ENVIRONMCNTAL Ppoc:.;)s
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L
[re— ’

f NOHCf OF PRCPARATION
| OR NOTICE OF EXEMPTION,
“NEGATIVE DECLARATION

. 30DAYS

iy o

OR EIR

N

it

SITE VISIL & RESPONSIBLE
AGENCY MEETING

o

€=

il

DAY 1 OF
| BSDAY YES

o
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“ —

POTENTIA
SIGNIFICANT.

YES
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| /APPLICANT\ |
< REDESIN >
\PROJECT,

\ /
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voooo

-

© 10 DAYS

A

NI
- STUDY OR

EIR-

CINITIAL STUDY e = ==

R {

| NEGAIVE
| pecLaraTion |

.” A

- DECISION

PROJECT

T SRR "

Y

~PROJECT
APPROVED

PROJECT
REJECTED

| ,/Appumm\ 1
< REDLSICN- > )
N JRodLet, 7

— wse cwe e
- e = o

~ |pusLic Review = = == -
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NoTICEOF |

COMPLETION |
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REVIEW

i 2

| Fnacerr |
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- L oECISION
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|- erogect |

 PROJECT -

| appRovED

~ REJECTED

| NOTIGE OF
| DETERMINATION | -

75 DAYS
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STATENENT |
OVERIDING. |
CONCERN |

| DETERMINATION |

NoTICE OF |
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“NOTICE OF
| DETERMINATION |

- . 135 DAYS
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"AP.PENDIX" 2

WORKSHOP #2

FEDERAL LEASING AND ENVIRDNMENTAL REVIEW PROCEDURES

Agenda e« 00 o o o @ ... o T ) o.- ;.t>o ; ." . o‘c o o o ovo . ; S LR A A’Za
List Of Attendees o o 8 e ;'07; ;:; o0 s L) ;‘o .‘; ; ;‘o LI ; . e 9. @ A-Zbrh

List Of WorkShop Mhteriﬂls s s eale 8 w0 0 o . e o‘- v o v s e 8o W e A-ZC'
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iiFederal Leasing/Environmental Revlew Procedures - Expediting the Process

E; B GEOTHERMAL RESOURCES BOARD e
h | F  WORKSHOP #2 e -
& .. ... . - January 18 and 19, 1979 s
' R ~ - ' Senator Hotel, ‘Southern Pacific Room R
12th and L Streets v S

W e : (916) 442-5081

- e Sme wem =

wﬂf"f*;ﬁgi;s Tt AGENDA;T;TJif?*fﬁJ;;L:%;ﬁkir

iﬁ THURSDAY, January 18, 1979 _

',gs_Priscilla C. Grew, Chairperson
'"’fﬁGeothermal Resources Board

.1 00 - 1:15 = Welcome and Introductions, ??
' Workshop Preview EROE

1 15 -2 15 - Federal and State Leasing jz'7 ) -PANEL:‘ : Don Hoagland State Lands
;$, Processes ‘(Legal Requirements;;, R " Commission -
o and Administrative Policy) i, .+ - . John Moon; Bureau of Land
i . S : . ‘Management =
~ Bob Rice, U. 'S, Forest Service-,
Leroy Mohorich, U. S. :
- Geological Survey

ﬂ?““ "

Lk .,;u’.’v

c-

r..,ma,, .

R e

sl
: b

2 20 - 2 50-- Forest Service Land f.7‘?;;;;'{ S Vi Bob Rice, U. S. Forest Service
Management Planning CULELTERIEL LT : T el e e e

,lamm

1. Upcoming Land Management S S
‘Plans and Geothermal: Concerns -
“Are They Coordinated? ST

-
4

o

SR ‘;;25 RARE I1 Update |
+ 2350 *,3§OQVWIBREAK

{

.S

3:00 -'3 45 - Interagency Efforts to’ Expedite'f%gmd;fMDDERAIOR’ Michael Gersick Department o
... ‘Environmental Review and’ Leasingg:’i,ﬁ Lo of Conservation SR
ti¢g, for Geothermal L S TR S L .

L

Existing Interageney Efforts at.lf'-~ff" f-tk:'f

L

LR "?:13 The Geysers--The NCPA/ShEll ifi;,*;PANEin'- Hatt Brady, California Energy :
e 0 o Profect . - ol 0 . .. ‘Commission . ' - L
. R . B . '.j‘”. Joel Verner, BLM Ukiah ,



Thursday, January 18--cont. SR ST

3345 - 4330 -

2. Coso TR T pANEL

3. Magma and Republic Power Plants ’

at East Mésa

Syd Willard, California

[:::ti")" B ]

- Energy Commission -
TOm Dodson, U. S. Navy -

- Roger Haskins, BLM, Riversidna
Dick Mitchell, Impetial County
1 a

Recommendations for New Intetagency FACILITATORS. Kathryn Tobias, Office of

Efforts to Expedite Environmental
Review and Leasing of Geothermal
(to be continued in Friday small

, group sessions)

4:35 - 5:30 ~ 1
: """ Tagk Force - “"Streamlining the Federal -
" Leasing and Environmental Review

Final Report of Federal Streamlining

Procedures"

CCritique

ot

‘Request for Comments from

Workshop Participants

bJudy Warburg, Department of

ALL WORKSHOP PARTIGIPANTS'=f

' ;Harty Domagala. Department

Planning and Research '~ —

Water Resources

- of: Energy, San Francisco

Don Hoagland, State Lands
Commission

Syd Willard, California Energg
Commission ' L

Jack Lahr, BIM ' _ i

.-:E b

udy

&

‘m@na

-



{"RIDAY, January 19, 1979

§°g30‘- §:00:41Wbrkshop Registration o
9300 - 9: 15 - Welcome and Summary of " VORKSHOPS COORDINATOR
ié Thursday s Sessions S D I LI O

[ 270 - 10 50 - Small Group Wbrkshops
(&} Concurrent Sessions)

P o Ae Interagency Cooperative "FACILITATORS:. Kathryn Tobias, Office of

T " ‘Efforts to Expedite = - Lo . Planning and Research :
Leasing - an action plan . L o : 'r.*Judy Warburg, Department of

for Thursday s Recommendations R ST whter Resources

tﬁ;

lfi:'
&

Geothermal Leasing Plans for ' R " Don Hoagland, State LandS'_fu
Interagency Coordination - . Commission .
R R TR S Roald Bendixon, Bureau of
Land Management '

, Bureau of Land Management O N R Jack Lahr, Bureau of
Wilderness Assessment - . T . Land Management
‘Providing Feedback to BLM e -
on Wilderness/Geothermal
Tradeoffs for: CO0SO, Randsburg,
. East Mesa, Yuha, Tecopa,’ Cady o . S R
“ " Mountains, Amboy Crater - . B A T L

Egv‘ - yf‘ g g »»f,fa:

10:50 - 11 00 - BREAK

t
a
u

y
L I .I‘ .

s TN
|
I,

200 - 11:45 - Reports from $mall Group ~  WORKSHOPS COORDINATOR
i L " Workshop Participants;f LN;JaeFj-;;, R R e T

11 45 - 12 30 - OPEN SESSION—-Items

. oL AB 2644 -

ié i » i;i jQDFKSHOP WRAPfUP :;”'
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| WORKSHOP ON FEDERAL LEASING

January 18 and 19, 1979

‘Senator Hotel . .-

Steve Freeman

Thermogenics, Inc.

2300 County Center Drive, #250
Santa Rosa, CA 95401

‘Lew1s Helght
- Shell 0il Company

260 Maple Court - -
Ventura, CA 93003

Warren Smlth

‘Uthh{Oll Company

P. O. Box 6854

‘Santa:Rosa, CA 95406

.Henry“T. Snow

Union 0il Company

'PL 0. Box 6854

Santa.Rosa, CA 95406

Laralne Woitke

PG&E .

77 Beale Street T A
San’ Franc1sco, CA 94106

Doug Stockton ~; o T
Divison of 0il and Gas . -
1416 9th.Street, Room 1316 :

_Sacramento, 'CA 95814

‘Hunter Weiler ‘
‘Bureau of Land Management

2800 Cottage Way

,Sacramento, CA 95825

1Dw1ght Carey G
Republic Geothermal

P. O. Box 3388

- Santa Fe. Sprlngs, ca 9067orfj S

T‘-Terry Thomas : '
Republic Geothermal

P, O. Box 3388

,Doug Sherburne :

County of Inyo

~ County Courthouse

Independence, CA

12th and L Street

Leroy Mohorich

U.S. Geological Survey
345 Middlefield Road
Menlo Park, CA 94025

Richard Forester

U.S. Geological Survey
345 Middlefield Road
Menlo Park, CA

Roald Bendixen

Bureau of Land Management
2800 Cottage Way
Sacramento, CA

Jack Lahr '
Bureau of Land Management

. 2800 Cottage Way
Sacramento, CA 95825 .

Roger Haskins
Bureau of Land Management

2800 Cottage Way
_Saoramento, ca 95825

Don Hoagland
:State Lands Commission

1807 13th Street

o ,Sacramento,'CA 95814

,bfTom Beard
C 0. S Forest Serv1ce

Lassen National Forest : o
707 Nevada Street :
Susanv111e CA 96130

C. H. Jacobson

.U.S. Forest Service - ‘
... Lassen National: Forest
~-707 Nevada Street o

”Susanv1lle, CA 96130

- R 'fi"James Hicke
Santa Fe Sprlngs, cA 90670th ; Y

Napa: County

1121 First Street'
Napa, CA 94558

owen James
SUNEDCO

12700 Park Center Place. #1500

Dallas, ™



?ﬂDRKSIRNPJCﬂU FEDERAL LEASING

';iiAttendeés,

Debbie Cannon

California Energy Commission
1111 Howe Avenue

Sacramento, CA 95825

Mark Totten
- Lassen County
Courthouse
~Susanville, CA

-~.Jim: Chapman
Dassen County Board
of Supervisors
- P. .O. Box 674 ,
Susanv111e' CA 96130

Stan walker
Colusa County

546 Jay Street
001usa CA 95932

J;m Whalon

Aminoil USA, Inc.

P. 0. Box 11279

Santa Rosa, CA 94021

Gary Stacey

Department of Fish and Game
P. 0. Box 1480

Redding, CA 96001

J. L. Wilson
Union 0il Company
P. O. Box 7600
Los Angeles, Ca

J. L. Connelly

‘Thermal Power Company
601 California Street
San Francisco, CA 94108

Mike Paparian

Hot Springs Protectlon Soc1ety

1107 9th Street, #1020
Sacramento, CA 95814

‘Nan Leuschel

~Sierra Club

- 1107 9th sStreet, #1020
Sacramento, CA 95814

' Tony Brown
Riverside County
4080 Lemon Street
Riverside, CA 92501

Page 2

Syd Willard

California Energy COmmlss1on
1111 Howe Avenue

Sacramento, CA 95825

Thomas Neville ,
Occidental Geothermal .
5000 stockdale Highway-
Bakersfield, CA 93309

Doris Nilmeier

Yolo County

292 West Beamer
Woodland, CA 95695

John Corbett

Tahoe National Forest
Highway 49

Nevada City, CA 95959

Gerald Daugham

Occidental Geothermal
5000 Stockdale Highway
Bakersfield, CA 93309

Susan Ellis

Department of Fish and Game
1416 9th Street, 12th Floor
Sacramento, CA 95814

Dave Chambers

Lawrence Berkeley Laboratory
6385 Heather Ridge ’
Oakland, CA 94611

Bill Larramendy

Bureau of Land Management
555 Lesley Street

Ukiah, CA

Patricia Dawes

Lake County Air Pollution
Control District

255 North Forbes

Lakeport, CA 95453

Steve Zalusky 7

Lake County Air Pollution
Control District

255 North Forbes

Lakeport, CA 95453

Kathryn Tobias

Office of Planning & Research
1400 10th Street ’
Sacramento, CA 95814
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WORKSHOP ON FEDERAL LEASING
i‘°AttendeeS'

Steve Ponder J’%

‘Thermogenics -
~One Maritime Plaza"

San Franeiseo, CA

- Andrew Esparza

Cheveron

320 Market Street, Room 322 L
VSan Francisco CA 94111 ‘

John Turner , :
Department of Fish- and Game
1416 9th Stree, 12th Floor
Sacramento, CA 95814

'Winifred Yen ) :
Lawrence Berkeley' Laboratory '
' Boalt -Hall, Room 367

- School of Law - :

Berkeley, CAY »

Chuck Bell

San Bernardino County
1111 E. Mill

San Bernardino, CA 92415

H F. Poppendlek
Geoscience = -

410 S. Cedros
Solano Beaeh},CA»

Dave Anderson e

Geothermal Resources Council .

P. 0. Box 98
Davis, CA.

. Celeste Freitas,_ , :
-Solid Waste Management Board

1020 9th Street, Suite 300
Sacramento,ICA' 95814'

Harvey. Brosler

U.S. Department of Energy S

1333 Broadway

: Oakland CA

Douglas Gall

‘Geothermal Resources International"

4676 Admlralty Way
Marlna Del Rey, CA o

Larry Grogan '

- New Albion Resources Company
" P, O.:Box 168 -

San Diego, CA 92112

b“‘i'Paée 3f'

~d R W.vGraceyk
~ Inyo County

P. 0. Box 37 . = ..
Independence, CA .

“Mark" Reece"' .
- Hydro-Search, Inc:

333 Flint Street.

‘Reno, NV 89501

" 'Tom Dodson
2 U.8. Navy " . -
. NWC COde 263“5

Chlna Lake, CA 93555

Joel E. Vernerf‘

- “Bureau ‘of Land Managementﬁ:
- 555 Lesley Street e L
Ukiah, CA o :

eyJohn Moon

Bureau of " Land Management,y"*

2800 Cottage Way-

: Sacramentb, CA,;95825*

Marty Domagala

U.S. Department of Energy
111 Pine Street S 2
‘San Franc1sco, CA/‘E'

"Jlm Russell ' :
U.S. Department of EnergyT
.-.-111 Pine Street. :
: ',San Fran01sco, CA

e chk Mltchell
.- 'Inyo County
- Courthouse o
“El1 Centro,‘CA'.;f

“Jim Dcdson.
* . sierra Club - - SRR AR
-~ 4373C N. ngbee Avenuekj' =
5 VLancaster, CcA. 93534

Dw1ght Sanders

. State Lands' Commlss1on
©° 1807 13th Street T
'uSacramento, CA 95814

tff:Jeff Wlegard '
. Science. Appllcatlons Inc.

1200 Prospect Street

‘La Jolla,,CA 92038
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LIST OF WORKSHOP MATER_IAl.S

Proposed Geothermal Program - BLM California - 1979

Bureau of Land Mhnagement - Geothermal Leasing Program in California -
April 1978 ) ) '

.Hemorandum of Underetanding regarding the Northern California Power Agency .l;
Geothermal Unit #2 Power Plant at The Geysera, SOnoma County. California o

- Federal Register, November 29, 1978. Part VI, CEQ, National Enwironmental .

Polioy Act, Implementation of Procedural Provieiona; Final Regulationa

The Role of the U.S. Geological Survey in the Federal Geothermal Leasing
Program by Reid T. Stone, Henry L. Cullins, and Max D. Crittenden. USGS,;

‘Menlo Park, California 94025

Interim and Final Reports of the Interagency Geothermal Streamling Task

' Porce to the Interagency Geothermal Coordinating COuncil

- Geothermal Leasing in California - State-Pederal-Local Agency Task Groups

Working Paper
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APPENDIX 3

WORKSHOP #3

TRANSMISSION OF GEOTHERMAL GENERATED ELECTRICITY FROM REMOTE AREAS

L0 IR ERL I N A’3a'

V LiStIOE Atteﬁdees s e 8 o o & 17,2.;3 . ; o s o o ’ . . ® ;A' U A-3b
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GEOTHERMAL RESOURCES BOARD

-Ey

,TRANSMISSION*oFTGEOTHERMAL‘powERED |
ELECTRICITY FROM REMOTE AREAS

. February 15 and 16 1979

El Rancho Inn

1100 El Camino Real
Mlllbrae, Californ:a
" (415) 528~ -1234
15 minutes from
San Francisco - RS
Internatlonal Alrport) '

e

L e "AGENDA;}fjfj”ﬁJ

IHURSﬁAY,ffEﬁRUARY 15, 1979

9130 a.m. - 10:00 a.m.

ReQxStratlon in f
~ Portola Room

10300 a.m. = 11 15 a.m.

Welcome and Introductions

Introduction of Group

Overview of the two days o
~;eventSj:r - : ,

Introductlon of Mlchael
Doyle, Co-Director,
for Collaborative Problem
Solving - explanation of 55
role : e

'f Agenda Rev1ew and Redrafttiﬂ

11 15 a. m.

- ll 25 a. m..

Coffee Break

11 25 a.m.?— 12 00 P.m.

Informatlonal presentatlons
on wheeling, transmission . SRR
'~corridors, ‘geothermal . anomalles, i
wzlderness study areas -

" ~OVER-

Center -~

A,.g%Prlsc1lla C.aGrew, Cha1rperson>
~,Geotherma1 Resources Board .

'.
N

nyarticlpants

\ Suzanne Butterfield}gf e
- Workshops Coordinator = -~

© Michael Doyle and Participants

' Workshop Resource people



. THURSDAY, FEBRUARY 15, 1979 (Continued) -

*12 00 p m. - 1:00 p.m.

_Lunchf- (buffet lunch avallable)

 WORKSHOP SESSIONS

©1:15 p.m. .- 2:15 p.m. - orkshop Session I

- Portola Room,jseCtion

Port6la ‘Room, sebtioh
=~ Penthouse L
- Cortez Room

Group A - question
~“Group B - question
Group C - question
" Group D - question

W
'
)
SO

‘2:20fp,m;'- 3:20 p.m. WOrkshop SessioanI

- Portola Room,.section b
-- Penthouse =

-- Cortez Room.'r ' " .
Portola Room, section a

- Group A - question
~Group B - question
" Group C ~ question
- Group D -~ question

e RWN

3:257p;m. - 4:25 p.m. Workshop Session III -

-- Penthouse

-= Cortez Room S
Portola Room, section
-- Portola Room, section

Group A - question
- Group B - question
Group C - question
Group D - question

N W
\
|

U

, 4#304p;m.~—'5:30 p.m. - Workshop Session IV

Gréup A~ questlon 4'éi Cortez’ Room

Group B - question 1 -- Portola Room, section
Group C =~ questlon,zi—- Portola Room, section
Group D - question 3=~ Penthouse :

e

Social Hour =- Cockta11 Lounge ;
(Hors d'oeuvres will be provided)

6:45 p.m. - 8:30 p.m. - El Rancho Inn Restaurant . . : ., + .. .

63 45 p m. - 7 00 p.m.

C1051ng Remarks of the Day o 'SuzannefBﬁfterfieidir

‘ 7:00 p.m. - 8:30 p.m.
Dinner
Informal Review of Work Sheets

developed .in .Small. Group, Sessions
{sheets will be posted -in dining

. area) . L g henanio

™o

r )

| g

[ i

- \



FRIDLY, FEBRUARY 16, 1979

8 30 a.m. - 11 35 a. m; - All wOrkshop Part1c1pants, Mlchael
Portola Room: , : Doyle as facilitator '

i1

L

8:30 a. m. - 9.10.a.m.

;Ouestlon 1

! _ .
e -'Presentatlon of ' ‘.'1’: Group A "B, C, D
) he*recommendatlons developed e Spokespersons
i; in group sessions
»:?Asslgnment of Prlorltles N o Ali_Workshop Participants
i] - to recommendatlons ERRCC : ' : o
- |
__ 'Feedback from respons:.ble
£ , Agenc1es

- 9:15 a.m. - 9:55 a.m.
- _

a; ' Questlon 2

(Same Format as Questlon 1)

L 9:55 a.m. = 10:10 a.m.

zé ':Coffee Break .

L 10:10 a.m. - 10 50 a.m. -
g Questlon 3

) (same Format as Questlonkljio  ‘,gaa

ié 10: 55 a.m, - ll 35 a.m, . |

;3 'V'Question 4

=3 v (Same Format as Questlon l)f;i;r - |

(1 11:35 a.m. - 12:00 p.m. R
- " OPEN SESSION e
; 12: ooj m. Co

i | CLOSE OF WORKSHOP

-

(

o

£} .
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I WORKSHOP ON TRANSMISSION ‘CORRIDORS -

'?fTRANSMISSION OF GEOTHERMAL 'POWERED

ELECTRICITY FROM REMOTE AREAS

JﬁﬁIfyiFebruary,lsrand'16; 1979 ‘:7v~b'jp;

Emil Hutchlns SRR

. 8.C.E.~
. "P.0, Box T88.
rlealto, CA 92376

2,V1ctorla Wray-Laguens
PG&E ~°

< 77 Beale Street DR

. Sen Francisco, ‘CA’ 9h109 G

Rufus Ogilvie Vi

E IVImperial Irrigation‘Dlst.“
P.0. Box 937
—vaperial, CA 92251

: _fiMartin Prisco-‘f"JT
- Buredu of Land Mgmt.;
. Desert Plan Program
. 3610 Central Avenue -

Suite LO2

;,River51de, CA‘92506

: _‘xJack Lahr - . o
" Bureauw-of Land Management"

2800 Cottege Way

V;f‘7Sacramento, CA 95821

I?'Don J Everltts" ‘
- . Stete Land Commission e dE
100 Ocean Ave, Suite 300 -f'~—°
'Long Beach, CA 90802 -

S Elaine T Hussay R
Californie Energy Commission -

. 1111 Howe Avenue :
'ISecramento, CA 95819

William C Seldel

. Calif. 'Office of Hist Preservation
. P.0, Box 2390 |
'Sacramento, CA 95811

Dwight A, Dutschke

 Calif. Office of. Histerlc Preservation
~P.O. Box 2390 . . & " - :
Sacramento, CA 95811

: : Richard Holsteln

-+ - Courthouse ...
© El Centro, cA

101 Ash- Street

PG&E

345 -Mission, Rm. 2316

‘Robert SperandioI
- Hydro-Search -

333 Flint. Street

’-Reno, NV

L.H. Helght, Jr.

- "Shell 011 L
260 Maple Ct. ,' '
‘-”Ventura, CA 93003

Richard D. Mitchell

Imperial COunty Sk

George Anastas ﬁutr_ﬂ Lo

SDG&E

San Diego, CA 92101

,Charles McDonald

U.S. Forest: Service B

San Francisco, CA 94106 |

~ 150 S. Los Robles - ;f;‘ysf

“Pasadena, CA 91101

:Fay Round e
‘Western. Services
3211 Fifth Avenue

- San Diego, CA 92103

"~ Mike Niggli

SDG&E

101 Ash Street

>~_San Diego, ' 92101



,WORKSHOP,ON TRANSMISSION CORRIDORS

Katherine Clement
U.S. Forest Service

" 630 Sansome ‘
San Francisco, CA 9hlll

qu Sorvaag

Lassen County

Planning Department

Courthouse Annex
'5Susahville, CA 96130

, Anthony McCllmans

. Plannlng Depaftﬁent o

71121 First Street’

Napa, CA 94558

 Jess Heller ST
PGEE
7 Beale Street

San . Franclsco, CA 9h106 '

- Don Steger

PUC

- 350 McAllister Street
San ‘Francisco, CA- 9&102‘

Don Lande .

- D.0.G.

5199 Pacific Coast Hwy.
#309 N. A

Long Beach, CA 9080h

Tom Ikmison

U.S. Navy

NWC Code 26305 .
Chlna Lake, CA 93555

Jack Williams

U.S. Forest Service
630 Sansome .

San Francisco, CA 94111

Norman Ingraham

NCPA .

770 Kiely Blvd. -
Santa Clara, CA 95051

Tom Vargo
U.S. Navy
P.0. Box. 127

- San Bruno, CA 9ho66

Max Limerlck

SNHH) L

P.0. Box 15830

. Sacramento, CA 95813 -

Nancy Deller
Energy Comm1331on
1111 Howe Avenue

-Saeramento;'CA 95825

- Judy Warburg ‘
- Dept. of Water Resources

1416 Ninth Street ‘
Sacramento, CA 9581k

Alan Hockenson
Dept. of Water Resources
1416 Ninth Street

'Sacramento, CA 9581h

Patricia A,»Butler.“
VIN Consolidated
2301 :Campus Drive : -
Irvine, CA 92713

Kelly Slddiqul

USGS ‘

2465 E1 Bay Shore Road .
Suite 40O . .. cra
Palo Alto, CA. 9h303

Joanne Kerbavaz X

c/o Senator Omer Rains
State Cepitol, Rm.: 5082 2
Sacramento, CA - 9581h

- Robyn Boyer

¢/o Assemblyman Levine
State Capitol

Rm. L4167

Sacramento, CA 9581h

Warren Smlth ’

Union 0il Co.

P.0. Box 6854 - . Lo
Santa Rosa, CA 95401 -

Bi11 Foley <x L
PUC : :
350 McAllister Street

2. San’ Francisco, CA 9h102

Hunter Weller :
Bureau of Land Management
2800 Cottege Way .~ -
Sacramento, - CA 9h821 - kN

- Bob Maey -~

SUNEDCO -
12700 Park Central -
Suite 1500

- Dallas, TX 75251
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* WORKSHOP ON TRANSMISSION CORRIDORS

'Jlm Brlngle ;
'Sacramento Municipal '

Utlllty District
6201 S Street

‘Sacramento, CA 95813

. vabért,Adman :
-. Department of Parks

and Recreation"
P. O. Box 2390 .

"_Sacramento, CcA . 95811

Kim Howlett

VTN _
2301 Campus Drive

. Irvine, CA. 92713

James M. Doyle
Department of Parks
and. Recreation -

"~ P. O. Box 2390 -
_jSacramento,_CA 95811

Blll Larramendy ,

‘Bureau of Land Manaqement
. 555 Lesley Street:

Ukiah, CA
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" APPENDIX 4

WORKSHOP #4

THE POTENTIALS FOR DIRECT GEOTHERMAL HEAT UTILIZATION IN CALIFORNIA

Agendé,. . ; ¢ o & . e o o e }‘0:0 . ;V- . o;i_.f; ¢ o o . @ o w @ f.’ [} ; . A‘Qa
nList Of Attendees . ;bo ; . ; ; . ' c7; e 0o o 0 ; ) 0’; e o o & o % A“&B
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; GEOTHERMAL RFSOURCES BOARD A-ba

WORKSHOP #4
i;ffif . mHE PQTENT;ALS FOR'DIRECT_

'GEOTHERMAL HEAT UTILIZATION IN CALIFORNIA . .

B ' March 8 and 9, 1979
»‘2<3;; e Holiday Inn North

R , .
i;i' 1900 Canterbury Road

Sacramento, California -
(916), 927-3492

o,

AGENDA

-
gt

W RSDAY MARCH 8 1979

8 30 a.m. -..0: 00 a.m.-'

Eﬁ Registration, Kona Room

—

?9 00 a.m. - 9:15 a:m.

IF

Welcome and Introductions

|r;"

: 93 15 a.m. - 9 35 a.m. -

-

Geothermal Resources in
California rg'j, -

- g

!

.5 :35 a.m. - 10 00 a.m.

&iPotential Uses of Direct
Geothermal Heat Tiie Sy

IR

.e 00 a.Me = 10 15 a.m.i,

i Coffee Break

0zxsra=m;r-712:001ﬁim-v

Commercial Users of Direct
Geotﬁermal Heat

,‘

' I‘.‘:’i’:ﬁ

. N

ltil

r_

Overview of Low Temperature L

, 'Prisciilazc; Grew,Chairperaong;‘f“
' . Geothermal Resources Board .

" Roger Martin, California - v
‘Division of Mines & Geology

;T.fJohn Lund Oregon Institute
- of Technology :

- SPEAKERS WILL INCLUDE.,; g 'f:’!;~ 1;g, B8

‘Rollin Russell, McCulloch Geothermal e
' Ken Boren, Geoproducts S :
" Pete Belcastro, Medo-Bel Creamery

Larry Howard - Presbyterian Intercommunity
s Hospital ‘Klamath'Falls: L
" Leo Ray, Catfish Farms of America E
Dick Matherson,’ Agrigrowth Industries - -

L ~ Charles Richardson, City of Susanville

. -OVER-



- THURSDAY, MARCH 8 (continued)

12:00 p.m: - 1:15 p.m.

' yunch'v”

1:15 p.m. - 2:30 p.m.
. ?ibﬁﬁméf&iél ﬁsers; continued

2:30 p.m. - 2:45 p.m.

Coffee Break

=_2:45 p.m. —_5:00 p.M.

‘How to get a direct geothermal
heat project started

Problems which may be encountered

What the State can do to provide
a.more supportive environment

13

" FRIDAY, MARCH 9,..1979 .

© 8:30 a.m. - _9:00 a.m.
‘Registration, Maui Room

$9:00 a.m. - 10:30 a.m,

Financial Aspects of Direct
Geothermal Heat Utilization

10430 a.m. - 10:45 a.m.
Coffee Break

10:45 a.m. - 11:15 a.m.

Tééﬁnical Assistance for. |
Direct Geothermal Heat PrOJects

1115 a.m.'- 12: oo p.m..

Regulatory Procedures for drilling\
and operation of. shallow and low. .. ...

temperature geothermal. wells - 7
‘A California~Oregon comparison.’ .

‘Discussion of desirable changes
,to California s regulatory
procedures

- =ALL WORKSHOP PARTICIPANTS

3 -RESOURCE PERSONS (to be arranged)

PANEL:

John H. Wbods, Vice President
Bank of Montreal .
Ken Bromberg, Geothermal Loan

Guarantee Program, Department

of Energy.

Sharon Sellars
Department of Energy

'PANEL:

Deborah Justus, Oregon Department

of Energy
‘Doug Stockton, California Division
of 0il and Gas

i
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12:€0 p.m. - 1:15 p.m.

-

|

:
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Lunch

1;15<p.m.,— 2:30 p.m.

Regqlatdry Procedures, continued

12530 p.m.

Workshop Wrap Up

— s - e o i o o e s e e o Tt e 1t v A 00 A o o S Bt e o e e e S o S it e e S A G S . e P S S P e e A e e S S T G G S e e e e e e o

Return to: Suzanne Butterfleld
' Workshops Coordinator .
Geothermal Resources Board
Department of Conservation or, call (916) 322- 5873
1416 9th Street, Room' 1335 L . (9156) 322-6823
Sacramento, CA 95814 :

IVWill ,4 /j w111 not - attend March 8th and 9th Workshop '
T ' ~ on Low. Temperature . , :

“Name

. Rddress

.-..-.-._...—'.-.——-—.——-——.—-—.—_——__.'—__.-—_————--..-E——_..———_'_-——-——-———_———._.—————._g - —



'WORKSHOP ON LOW TEMPERATURE . A=4b

|

THE POTENTIAL FOR DIRECT GEOTHERMAL
HEAT UTILIZATION IN CALIFORNIA
March 8 and 9, 1979

Ej

" Attendees

i
C Charles A. Cook 2 ? LT Rlchard Miller ' ;
! 'Envirotech S Pacific Resources Management Inc
/71710 s. Amphlett Blvd., Sulte 330 727 W. Seventh Street
© .. Sén, Mateo, CA 94402 © e Los Angeles, CA 90017
E;f ‘Mae 2. Mediav . . . - Robert Van Horn
o - 40 Brookside Avenue ‘ o GRIPS Commission
; ‘Berkeley, CA 94705 - ° 2628 Mendocino Avenue
T e R Santa Rosa, CA 93401
Steven 'M. Freéman SRR : _ NS
. Thermogenics, Inc. "= - Fred Conte ‘
‘fi 2300 County Center Drive, Sulte 250 Aquaculture Specialist
vgﬁ' Santa Rosa, CA 95401 S University of California
it v~rr' - 'at Davis
() Jim Moreau S T 554 Hutchinson Hall
,  Hawaiian Dredging . . ~ ~ Davis, CA 195616
' ~~  and Construction Co. - .~ -
. P. O. Box 3468 L - *8yd Willard
{; Honolulu, Hawaii 95301 ... =2 California Energy Commiss1on
- ’ }- oo o+ 1111 Howe Avenue, MS 68
’ *_R. C. Martln : ’ LR 3f:»> Sacramento, CA 95825
tj ~ Division of Mines & Geology SR L :
‘ 1416 9th Street, Room 1341 - ~ Debbie Cannon
Gacramento, CA 95314 i ¢ - - California Energy Commission
f) . ¢ - .,.o7.° 1111 Howe Avenue, MS 68 . ... .
) Connle E. Anderson SRR ARSIt = *.'_Sacramento CA 95825
Pacific Soils Engineering LA
0 1402 W. 240th Street ..~ . :Nicolas Coffey
b Harbor City, CA 90710 ... EMMA
.. ... = .- 465 California Street, Sulte 408
. H. E. Rlchardson PR .. ;.= San Francisco, CA 94104 .
rl Bureau of Reclamatlon' CnEE b _
- 2800 Cottage Way . o ‘Jeanie Kmox

806 North 4th-

) -Sacramento. CA 95825 L . ad S Ogden Copany
e 808 Noreh S 97630 -

"A L. Franks T Tl
'Water ‘Resources : Control Board

K o

. P. O. Box 100 . - \ ,f+7{'ﬁ-Denn1s Olmstead M .
gi rSacramento, CA 95814 f~3,i,f1;;3'D1vis1on of Mlnes & Geology -
- TS .. . 2815 O Street- e
- Louls Capuano S "'j ':;;f_e;{_:Sacramento CA
f1 . Thermogenics R et
b 2300 County Center Dr., Sulte 250:a Mr. and Mrs. L G Letterman
Santa Rosa, CA 95401 " .= . Omega Farms, Inc.
£ : ' s <"r;5;}>i135371420 Holly. Avenue
L Bob Schultz . -+ = . Los Altos CA. 94022
& S
‘Box 594 : Ly
s Oregon‘House, CA . ‘ R ~':gg'rStan1ey Walker
b T e i . Colusa County
i g 546 Jay Street

Colusa, CA 95932



WORKSHOP ON LOW TEMPERATURE

fAtteﬁdees

'Sam Dermengian
Geothermal Information
- Services

318 Cherrywood

West Covina, CA 91791

Phil Hennis : -
Rose Valley Ranch
“Box 159

~ Olancha, CA 93549

Donna Benner—Drury ’
Aerojet Energy Conservation Co.
P. O. Box 13222

Sacramento, CA

Rollin Russell

- -McCulloch Geothermal
10880 Wilshire Boulevard
Los Angeles, CA

Gregory Raasch
Union 0il

461 S. Boylston
Los Angeles, CA

Leo Ray

Fish Breeders
Route 3, Box 193
Buhl, Idaho 83316

Shiz Harada

Cal Florida Plant Corp.
- P. 0. Box 1356

- Fremont, CA 94538

Doug Stockton

Divison of 0il and Gas
1416 9th Street, Room 1316
Sacramento, CA 95814

Larry Howard

Presbyterian Intercommunity
Hospital

2865 Daggett Street

Klamath Falls, Oregon 97601

. Eileen Burnett

. State Lands Commission
100 Oceangate
" Long Beach, CA

Page 2

Tom Svanoe :
Foremost and Mc Kesson Inc
One Post Street

San Franc1sco CA

Mario del Solar '
Foremost and McKesson Inc
One Post Street

San Francisco, CA

* Bob Schultz
EG & G Idaho Inc. :
P. 0. 1625, UPD Trailer #4 S .

Idaho Falls, Idaho

Jim Chapman

Lassen County Board
of Supervisors

P. 0. Box 674 '

Susanville, CA 96130

Philip Edwardes

City of Susanville
Courthouse Annex
Susanville, CA 96130

R. F. Ward

Occidental Geothermal
5000 Stockdale Highway
Bakersfield, CA

Thomas Lee

R. C. Dick Geothermal
25 Mitchell Boulevard
San Rafael, CA

Bob Sorvaag : o
Lassen County Planning Department‘
Courthouse Annex

Susanville, CA 96130

Mary Jadiker : _
Lake County Planning Comm1881on
225 North Forbes ‘
Lakeport, CA 95453

Doris Wilcox

Lake County Board
of Supervisors

255 N. Forbes

Lakeport, CA 95453

Lyle T. Tomlin -
Bureau of Reclamation
2800 Cottage Way
Sacramento, CA 95825
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-quLKsnop ‘ON LOW TEMPERATURE . " Pages

T

. Attendees
L; o Jerry Heath ' R R T Fred Boucher .
.. Mendocino County .o - o Wahl Company .
i,  Courthouse .. .« . .+ o< 2338 Dana Court
L ' 'Uklah CA ' : Claremont CA .
S Jean Melv1n .+ .+ .-+ .. *Sharon Sellars
{j Ventura County - - - - Department of Energy .
i 800 8. Victoria o i 111 Pine Street
L Ventura CA 93009 : o e San Francisco CA 94112
l;‘ ?JGeorge Fllippini TR T 7 Winifred Yen _
_ Sierra County Board -~ = Lawrence Berkeley Laboratory
. of Superv1sors : . TUniversity of California -
Li . Box 126 - . Boalt Hall, Room 367 ~ .
- Loyalton CA v vf.~’_' .. Berkeley, CA. 94120
Lj * Dr’ Richard H. Matherson B Ernst Zurflueh :
| - Agricultural Growth - = . o0 International Englneerlng Co
: ‘Industries Incorporated : - - 220 Montgomery Street
i 7671 Hanson Drive L ~-.. . .San Francisco, CA
t} 'Oakland CA L et
v R : ‘Michael Seaman'
o Michael Garbov .  Solid Waste Management Board
{j“ Del Monte Corporation - -7 'Box 1743 -
' One Market Plaza - . © ' Sacramento, CA 95808

,]San Francisco CA 94115
; ok Debra Justus '
Priscilla C Grew, Chairperson ' = Oregon Department of Energy
" Geothermal Resources Board and:. - . Labor and Industries Bldg. Room 111
~Director, Department of ConservationSalem Oregon 97303 o
1416 9th. Street, Room 1320 -

3Sacramento CA - 95814 - ' C. T Higgins ,
coy O : e a2r;i+; Division of Mines & Geology
léi *'Ken BOren S Ccw ..o .. . 2815 O Street B

" Geo Products Corporation LR Sacramento,’chi ST

P. 0. Box. 2083 - oo
] Oakland CA 94612 . oo G F. Bacon
~ ooz Division of Mines & Geology
E - 2815 0 Street

. Fred Longyear -

- Lahontan,: Incorporated
P, 0. Box 630 -
,‘mSacramento CA 95803 .

'Sacramento CA"

-~ Duncan Gamlen BRSO i
- o= Environmental Systems & Service it

. R. (kmdMIkammﬁst - i=. S0 PLO, Box 188 . oo

.. Department of mumrxlﬁbsmnces5:fﬁfﬁﬁf?'KelseYVille CA. 95481 T A

- Division of Geology, PL 21 =~ ~ oo St

: ,Olympla WA 98504 . ,_,;,,”b;ﬁsCharles Richardson e

e S e o "City of Susanville o ol

f%

L

' ’ - ... 600.Cypress Street
i * Dave McClain . ~~;;Susanville cA 96130
H Idaho Office of Energy
; Statehouse ’ ' . - Jacob M Rud18111 :

‘Boise, Idaho , s Thermal Power Company
T B oo .oroo o 601" California Street-:
‘13f38an FranciSco ca 94108
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WORKSHOP ON LOW TEMPERATURE
" Attendees

Fred C. Hoff

3asic Vegetable Products

- 2. 0. Box 599
-Vacaville, CA 95688

Terry- Stewart

- Coulter Stewart & Associates
4409 Vista Way :
Davis, CA 95616

Steve Larson

‘Geothermal Resources Board
‘Technical Advisory Committee
1416 9th Street, Room 1335
Sacramento, CA 95814

Daniel Mason

Department of Food

. and Agriculture
1220 N Street, #104
~Sacramento, CA 95814

- Jeff Hahn-

Department of Health Services
2151 Berkeley Way

Berkeley, CA 94204

Joan- Nimmons

Earl Warren Legal Institute
.U. C. Berkeley

Boalt Hall

Berkeley, CA

Sandra E. Bressler

Earl Warren Legal Institute
U. C. Berkeley

Boalt Hall

Berkeley, CA

Harley Pinson

State Lands Commission
1807 13th Street
Sacramento, CA 95814

Ron Nichols

Department of Water Resources
1416 9th Street, Room 452-48
Sacramento, CA 95814

Ken Wonstolen

National Conference of

-~ State Legislatures

.. 1405 Curtis Street, 23rd Floor
- Denver, CO 80501

Page,4

" Derek Hanson

3825 17th Street
San Francisco, CA 94114

Albert Holmes
2301 Broadway, #104
San Francisco, CA 94115

Andrew Ewing
United California Bank
707 Wilshire Boulevard

- Los Angeles, CA 90017

Elio Guisti
Howard Hot Springs
Middletown, CA 95461

Jonathon Hanson

Lawrence Livermore Laboratory
P. O. Box 808

Livermore, CA

J. R. Cogan

P 8 Qeden

806 N. 4th
Lakeview, OR 97630

R. B. Weiss
Harding-Lawson Associates
P. O. Box 3030

San Rafael, CA 94902

Thomas Lee

R. C. Dick Geothermal
25 Mitchell Boulevard
San Rafael, CA

Connie Anderson

Pacific Soils Engineering
1402 W. 240th Street
Harbor City, CA 90710

Louis Capuano
Thermogenics

2300 County Center Drive, Su1te 250‘f

Santa Rosa, CA 95401

Joanne Kerbavaz

"Senator Omer L. Rains Office

State Capitol, Room 5082 -
Sacramento, CA 95814

Daﬁe'Chambers
6385 Heather Ridge
Oakland, CA 94611
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' WORKSHOP ON LOW TEMPERATURE

f‘fAtfendéés

' Celeste Freitas -
- Solid Waste Management Board

1020 9th Street
Sacramento, ‘CA 95814

. Don Everltts
" State Lands Commission

100 Oceangate

;Long Beach CA

Ann” Gresqanl ,
Senator Alquist Office

o State Capltol Room 2035
‘Sacramento CA 95814

-John Woods _
"Bank of Montreal

425 California Street
San Franc1sco CA-

AGene(lﬂver

Oregon Institute of Tbchnology,‘

'Geo-Heat Utilization Center

Klamath Falls, OR 97601

Jﬂnllund E
Oregon Institute of Tbchnology
Geo-Heat Utilization Center -
'Klamath Fhlls_ OR 97601

Charles Ihgbeen

" Oregon Institute of Teﬂnxﬂogy,f

Geo—HeatIHnllzathn:Cbnter :
leaxmth Falls OR 97601

Paul J.Iﬂenml,
OmegmxInstrmnxaofkammology
Geo-Heat Utilization Center

' Klamath Falls R 97601

. Paul Gorenzel | o
University of California at Dav1sV ;,«

554 Hhtchlson Hall

sDav1s CA-- 95616

J@ihy&hhhxml :
Daxutuentcﬂ??hergy
Geothermal :Loan '
Guarantee Program -
1333 Broadway
Oakland, CA

% SPEAKERS

‘Robyn Boyer

Assembly Subcommlttee
on Energy .

‘c/o Assemblyman Laﬁne

State Capitol, Room 4167
Sacramento, CA 95814
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LIST OF rwo‘mcsuop MATERIALS

State of ldaho - Well Consttuction Standards = Rules and Regulations, .
June 1978 -~ .

‘State of Idaho = Drilling for Geothermal Resources - Rules and Regulations

and Minimum Well COnstruction Standards, June, 1978

'«Information and assistance svailable through the Federal Government (in

regards to ‘direct geothermal uses)

The Utilization and Economics of Low Temperature Geothermal Wster for
‘Space Heating, by John W. Lund, Professor of Civil Engineering Technology,
Agsociate Director of the Geo-Heat Utilizstion Center, Oregon Institute

of Technology, Klamath Falls, Oregon

jStructuring of Geothermal Development Loans, John H. Woods, Bank of

Montreal (California)

',Drilling and Operating Geothetmal Wells in California - California Division

-of Oil & Gas, Pub. # PR 75, 1978





