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concerns with geothennal development. 

f '  
L.. 

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

Lill 
i ,  

and quickly implemented; yet their eventual implementation will be critical 

to  the'development of California's geothermal resources. Some of these 

t -, issues are not unique to geothennal development but relate to broad 
i 

concerns such as the need to maximize energy development and environmental 
(0 

protection, and the need for interagency coordination for the review and 

approval of energy related projects. 

i This report is divided into two parts. Part I provides summaries of a l l  

the key information discussed in the workshops. For those people who were 

not able to attend, this part of the report will provide you-with a capsule 

version of the workshop sessions. 

Part 11 focuses on the key issues raised at the workshops which need to 

be acted upon to expedite geothermal resource development that is acceptable 

L 

L 
E '  to local government and environmentally prudent. 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 

Part I1 . 
The report will be submitted to the Geothermal Resources Board .(GRB) 

for their action on the issues and recommendations identified in Part 11. 

b 

f 
If you wish to be notified of the action being taken by the GRB on any of 

id 

f '  

1 -  

these issues, please write to Dr. Priscilla C. Grew, Chairperson, GRB, 

Room 1320, 1416 Ninth Street, Sacramento, California 95814. 
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Related 1977 Geothermal Task Force Recommendation 
f f  

Government environmental documents should be prepar Y. i, 

4 
i 
b ne agency should take the lead role to coordinate the 

i&s ederal, state, encies having juri n over a 

ac tivi- 

j :  
geothermal project: u 

, a. Environmental review. ~ 

L 
nsolidated hearings. 

evelopment of a single set of criteria for regulatory agency 

t requirements. 

Lead agency determination should be made on an individual project basis. t 
5. The GRB should initiate actio 

hensive transmission cor 

I Related 1977 Geothermal Task Force Recommendation 

~ 

The Public Utilities Commission (PUC) should sponsor legislation 
~ _ -  

giving common-carrier status ti electric transmission facilities . 
7. The GRB should: F '. 

. In conjunction with local government, explore the concept of linking 
I the development of low temperature geothermal resources with the 

-, development of industrial parks. 

b; Explore the possibility of geothermal district heatin 

id for California. Analyze the Oregon, N e w  Mexico, and Utah experiences. 

-4- - 
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WORKSHOP SUMMARIES 

L 
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Part I includes high1 

For various reasons some o 

, than others. The 

1 available a t  

from each workshop. 

e l l  as workshop ag 
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and 3707 (Kapiloff), which became l a w  i n  1979. The pr incipal  objective of 
f '  

new l a w s  is t o  bring geothermal development along as quickly as t 
[; 

possible v i t h  minimum disruption t e environment. The au t  

tha t  geothermal energy I .  needs t o  be t reated d i f fe ren t ly  i n  t h e  regulatory t 
process from other  energy sources. 

men t in' 

Meaningful involvement by loca l  govern- 

2 n l t t i n g  process must be achieved while reducing, wherever 
i :  

bureaucfacy and red t f o r  the geothermal industry ! 

The current Legislature w losely monitor t he  i n t e r f a  
*1 

1 ;  
stat  oca1 government in  the  implementation of these new l a w s .  If b 

desired resilt& are not being .achieved there  may be fur ther  modifications of 

the legis la t ion.  

The Legislature may consider addi t ional  incentives f o r  geothermal 

development i n  i ts  e f f o r t  t o  avoid the  typical  crisis t o  crisis approach 

tha t  has characterized energy policy development i n  the  past. The members . 

believe' it is important t o  involve loca l  government ear ly  i n  energy decision 
b making . 

The lengthy discussions on t h e  implementation of AB 2644 by the  

California Division of O i l  and Gas (CDOG) w i l l  not be repeated here because 

proposed process f o r  carrying out  AB 2644 has been modified s ince the 

t i m e  of- ' the  workshop. Refer to Appendix 1 fo r  a graphical explanation of f=' 

k ess the'CDOG is now using to meet AB 2644 requirements. The 

a 'Eaergy Commission's (CEC) regulations pertaining to geothermal 

power plant s i t i n g ,  and its procedures- f o r  c e r t i f i c a t i o n  of l oca l  govern- 

ments,as lead agencies for geothermal power plant s i t i n g  are cur  

pending before the Commission f o r  adoption. Inquir ies  should be 

Commission f o r  fur ther  developments. 

-9- 
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Sources of information for adata  base f o r  a county a1 element 

w e r e  ident i f ied.  Some of them a 

prelease Environmental Assessm rts; Science Applications Inc.'s (SAI) 

Direct % Overview of Geoth h is avail-  

able  through the Department 

ureau of Land Management's (BLM) 

- 3  
! i  

L; 

i ?  
f i  

urces - and Uti l izat ion,  

(DOE) and the  Cal i forni  

commission (CEC) ; Lawrence boratory's documents on geothermal U 

development i n  The Geysers 

VTN and Systems bevelopmen n reports  which iden t i  e current 

s t a t u  geothermal resources, an lora t ion  and develo 

g e o t h e h l  industry (call Jack DeAngelo a t  VTN f o r  more i n  

ng Valley, and t h  

I '  
b 

b ( 7 14) 833-24SO 

For those counties not sure  of how t o  proceed with geothermal develop- 

m 'par t ic ipants  suggested t h a t  0 develop a checkl is t  of ssues  which 

lved in'developing a geothermal resource. An en 

L 
t 

the general plan ra ther  than a geothermal element was suggested. 

planning tools  which can be used t o  guide geothermal development are: 

formance standards, overlay zones, inclusionary and exclusionary zoning. 

Other individuals viewed geothermal development as an indus t r i a l  land use 

Other , 

per- 

i t e  plinning problem f o r  which a spec i f ic  area plan co 

nty's planning approach f o r  geothermal has been t o  place 

overlay zone on the area industry requests as the  ult imate development boun- 
-- 

dary; then require  conditional use permits f o r  the production plans. 

1971 industry has been allowed to  explore f o r  geothermal resources i n  any 

Since 

-_  

L zone by conditional use permit. However, t h i s  permit does not automatically 

e t o  develop the resou 

-1 1- 







u mental statements are t o  be iden d and then addressed t 

f -  scoping" e f for t .  Executive Order 12088 requires  federal  I 
*I 

Liii 
applicable pollution contro 

I b federal  agencies t o  coordinate with the  Environmental Protection Agency (EPA), 

I n  addition, t he  
i- 1 

4 state, in t e r s t a t e ,  and loca l  s on the  prevention, co 

ment of environmental pollution. 

I 
U.S. G e o l o g i c a m  . 

oth the  U.S. Geological Survey and the Bureau of Land 

geothermal leas 
I 

major roles i n  the Department o f - I n t e r i o r  

f o r  issuing mineral ieases and l icenses  and is f i c e  of 

P' i n  leasing matters. The Geological Survey is responsible for a l l  geo- 

logic, engineering, economic value determinations, and supervision of lessee L 
operations. (Refer t o  Appendix 2 for de ta i led  information on the ro l e  of the  

eothermal development. ) 
P 
f 

b U.S. Forest Service 

Bob Rice, Forest Supervisor of Inyo National Forest, described how geo- 

thermal resources were incorporated i n t o  t h e  planning €or various land uses  

i n  the Mammoth-Mono Planning Unit of fnyo National Forest. 

were as follows: 

en ts  

f 
"I present a d i f f e ren t  viewpoint t o  t h i s  panel, tha t  0.f a 

National Forest administrator with a ra ther  prominent hydro- 
therdnal system cal led Mono-Long Valley KGRA. 

"Interest i n  developing the  resource rises and f a l l s  almost f 
as abruptly as the Eastern S ie r r a  Escarpment adjacent L 
do the  opinions of those t h a t  have examined t h i s  reso 

"I was  on the  Inyo o res t  i n  1957 - 58 
Casa Diablo springs an rounding area 

- 
i 
bm 
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explored and tes ted ermal. I re 
later t o  .a grandfat ewed interest (based on 
the  1972 - 73 explo ersy on whether or not 
aevelopment should 
the caldera was the recently as last f a l l  
t h i s  has been reve ieved tha t  the  western 

i d  the  eastern half of 

X has the major potential .  

"The Inyo N a t  
recreat ion v i s i  

anks i n  the  top f i v e  nat ional ly  
It is among t he  top fo re s t s  i n  

Fro 

L 
California i n  f i s h  and wi ld l i f e  productivity. 
comes a la rge  percent of t he  water supply f o r  t h e  
Angeles. 
It ranks second of a l l  nat ional  fo re s t s  i n  Califo 
production and l i v e s t o  contains a multi  
archaeological sites, 

"The caldera, as 

It has the l a rges t  Je f f rey  pine fo re s t  

i n  a 1978 Geological Survey 
more perfect ly  placed to be 
beneath the  land where a l l  

c l u e  from the  1970 
1974, an environment 
l l i o n  acres of National 

could not ha 
L 

L 

il; 

assessment pro'cedure 5 
Forest land f o r  t he  pu nessing na tura l  heat energy 
and the generation of electric power. Admittedly, t he  finan- 
cial  support of t h i s  endeavor was weak as was the  information 
base of the  many tnvironmen esent. When o 

Rosa developme 
f ;  
ci 

"Underf inanced and 

1. We could do an t e m e n t  for every majo 

resource ma 

he lat ter o f fe r  

etween resources an 
ow I went, being re 



. 

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 permitst (1) airborne surveys; (2) topo- 
graphic and geological mapping; (3) geophysical and geochem- 
ical investigations; and, (4) seismic and temperature 
measurements made by the use of shallow drill holes (depths . 
of about.500 feet). 

, 

"The area approximating the grandfa thered 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. 

vity oP the area and conflicting resource demands. 
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 possibility and feel it offers the best of two worlds. 

We are, 
.however, still proceeding with caution because of the sensiti- 

We will 

"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. 
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 ." 

Essentially that means we will 

-1 6- 
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Y 

le the State does no tion over the land, several 
t :  

te agencies have varying concerns 1 '  

n.prder to provide state input in an expedient and i !  _ c  , .  

the Cas0 Geothermal Advisory committee was formed at the req L 

r :  Governor. 

concerned state agency representatives. 

This committee is an informal body with membership consisting of 
fail 

Its function consists of providing 
t '  
i 
i follow-up coop 

<. < ' ' _  

t '  with specified problems. One unique sign of the committee's success has 

L 
ironmental statement . 

I .  

East Mesa (Imperial County) 

tchell, Imperial County I t t  

Roger Haskins, BLM; Riverside 

L f .  
land. Development of the resource to date has relied upon close coordina- 

*. I .  I 

f '  ne of the Imperial County's four viable KGRA's is on federal 

tion and cooperation between Imperial County and BLM. 

County's participation has come from a desire to see geothermal develop- 

lmpetus for the 

'ment on federal land while 8t the same time assuming protection of-the 

L area's valuable agricultural base. 

authorizing experimental geothermal plants on federal 

The former has been accomplished by 

issuance of conditional use permits. 

requesting that the federal government c 
I .  . 

I '  

clr 
I 

Imperial County representatives believe that local govertunents must become 





I 

1 .  i ‘  
1 :  L.: 

ne present state an 

T i  
. A t  the conclusion of t he  second session,’during which a consensus w a s  

reached on these issues,  ee Sy4 Willard of the  Cal i fornia  

. Energy Commission, Jack La the  Bureau of Land Mana ent ,  and Don 

Hoagland of the  California S t a t e  Lands Commission were charged with the  task  
. . .  9 

of writ ing the  report .  

8 .  r :  
- I  

was I adopted by the TA 

Streamlining Task Force hearing June 21, ,1978,in Sacramento. .. . 

unnended.by the state group. It quickly became apparent 

Streamlining Task Force had payed very l i t t l e  heed to  t h e  recommendations 

L rs were indicated t o  be already i n  force (although 

rite i n  some cases), while o thers  were i2wred.  One of r- 
L t recommendations of the  state-the so-called de-coupling concept o r  

/ separating, for the  purpose ‘of environmental impact docume 
 ti, !. ‘ 3  

. exploratory field phase-was v i r t u a l l y  igno 
h recommended t h a t  I S  

be 

t h a t  energy re evelopment w a s  a t  leist is 

ce could proc b important o t ha t  t he  Fore 
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Geotherma 

BLM - California  
April  1979 ' 

Leaseable 
Study Area Sta tus  Acres L e a s e  Comments 

North Salton Sea N/C 640 May 1979 Cleared by D i s t r i c t  

Randsburg KGRA 3,200 Ju ly  1979 Poten t i a l  WSA conf l i c t s  
tt l t  . tt N/C 11,000 May 1979 

East Mesa KGRA 10,000t May 1979 Reoffer sale 

Yuha N/C 30,000 October 1979 Preliminary DEAR 5 / 7 9  

E a s t  Mesa N/C 90,000 November 1979 Field work s t a r t ed  

Beckworth (FS) KGRA March 1980 

Geysers (hIRL-2) KGRA 4,000 April  1980 Field work s t a r t e d  . 

Glamis-Dunes KGRA Late 1980 Field work s t a r t ed  

1 

P i, 

cos 0 KGRA 
N/C 

December 1980 Work i n  progress 
January 1981 

Sand H i l l s  N/C 10,000 - Probably rejected 

San Felipe Wash N/C 8,000 Early 1981 Work i n  progress 

Knoxvi 1 l e  KGRA 14,000 January 1981 - 
Geysers (MRL-3) KGRA 5,000 June 1981 - 





BLM Wilderness Assessment 

Jack Lahr, Bureau of Land Management, ident i f ied  the poten t ia l  con- 
i l  

b 

f l i c t s  between geothermal development and nat ional  wilderness study areas 

in California. One of the  workshop sessions was devoted t o  the discussion 

I /  
u 

f '  

I 

of t h i s  topic. A summary of tha t  discussion f O l l O W 6 .  

Phase I of the  nat ional  wilderness assessment e f f o r t  included an inven- 
' 

a .  i 
tory of a l l ' p o t e n t i a l  wilderness areas. Phase I1 involves designating fo r  

fur ther  study the areas found to  meet specified wilderness cr e 
of Phase I1 i s  t o  determine the  value of ex i r t ing  resources so 

ita tha t  alternative 1and.uses can be evaluated and determined. BLM plans to  

1 complete its rstudy of wilderness areas In  the  California Desert Conservatinn 

Area by 1982. There is no t i m e  l i m i t  f o r  Congress t o  make the f t n a l  deter- b 

' mination. . .  ~ 

The process poses two d i f f i c u l t  issues for those concerned wi th  geo- .' 

ther&al development . 
Firs t ;  while t he  designation of wilderness study areas is  designed t o  

evaluate a l l  resources i n  a selected location, geothermal resources 

exploration may be l imi t ed .  . T h i s  e f f ec t  may be caused by t h e  f a c t  t ha t  

moat exploration I s  presently .carried out by ,pr ivate  operators who demand 

' t' 
iu 

. a fair return. 

study designation i n  two ways: 

in the  designated area during the  study period and u n t i l  Congr 

f i n a l  action; and, 2) i f  economic geothermal resources were found, there  still 

is no guarantee t h a t  Congress w i l l  decide to allow geothermal development. 

Given these two factors ,  geothermal exploration may be l imited,  leading 

Potent ia l  reasonable re turns  are impeded by the  wilderness 

1) no permanent s t ruc tu res  are allowed 

L r 

-A*- 





the California 

n (PVC), gave an wheeliug legislation. 

o service from 

r interconne 



The Federal Power A c t  of the  1930's was amended by the  National Energy 

A c t  t o  provide some wheeling relief f o r  public u t i l i t i e s  and publicly- 

owned u t i l i t i e s .  Tvo new categories of energy producers were established; 
f 
hw & a l l  (80 MW or less) energy producers using biomass, waste materials, o r  

renewable sources f o r  production of e l e c t r i c i t y  and cogenerators. 

clear whether geothermal qua l i f i e s  within the first category. 

It is not 

These 

E ng producers can f i le  with the Federal Energy Regulatory Commission 

equest FERC t o  require  a privately-owned u t i l i t y  t o  provide inter-  

connection of t h e i r  production faci l i t ies  with the  u t i l i t y ' s  system 

t ndments t o  the  Federal Power A c t  are s e t  fo r th  i n  T i t l e  II of 

c U t i l i t y  Regulatory Policy A c t  (PURPA), Regulations w i l l  be 

t h i s  area. 
G issued later i n  1979 which should c l a r i f y  the  federal-s ta te  re la t ionship i n  

There was  disagreement among the  public u t i l i t i e s  a t  the  workshop about 

I'  "wheeling" as a problem f o r  geothermal. Since most publicly-owned u t i l i t i e s  
t 

are involved i n  negotiations over wheeling, there  is d i f f i c u l t y  i n  determining 

the extent of the  problem. 

cies MY wish t o  become involved i n  dealing with the issue.  

Should negotiations break down, regulatory agen- 



SECTION 4 

POTENTIALS FOR DIRECT 

L GEOTHERMAL HEAT UTILIZATION I N  CALIFORNIA 

Overview of Low and Moderate Temperature Resources i n  California ! '  d 
Dr. PrLsci l la  C. Grew,  Director, u 

Low to moderate temperature geothermal resources (less 
than 150 degrees centigrade) are found i n  many par t s  of the 
world and of ten-are  used €or d i r e c t  application purposes. 
Countries l i k e  Hungary, Iceland, I t a ly ,  and New Zealand 
already use considerable geothermal resources fo r  such pur 
poses. 
energy, while i n  I t a ly ,  
geothermal energy 
public buildings, esr I n  other countries such as the 
Phi l l ipines ,  Turkey, and Mexico, there  a l so  are increasing 
&es of d i r e c t  ap 

Over half  the  homes i n  Iceland are heated by geot 
addi t ion t o  electrical generation, 
used to heat greenhouses, offices, 

ow temperature f l u i d s  
_ inc lude  f i s h  f a  eenhouses, space 

c 
t; 

Ll 
L 
81 

heating, drying seaweed and v 
bles ,  washing a 

drying farm products, 
canning, drying f i s h  meal, IJ i t e d  S ta tes  tha t  the  

perature  geothe 90 degrees centigra 

y are s t r a i g h t  forwa 
a i l u r e  t o  take advan 

ions of today's techn 
h i s  resource has been 

till there  a 
addressed t o  se of these resources 

ment, d i f f i c u l t y  i n  generalizing economics, l i m i t s  t o  the 



I 

ava i l ab i l i t y  of personnel experienced in  working with d i r ec t  
application of geothermal, a lack of low temperature process 
equipment v e n e r s ,  and a general lack of public knowledge 
about the f e a s i b i l i t y  of these low temperature geothermal 
resources. r '  

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

Attention to low temperature geothermal resources IS 

re la t ive ly  new i n  California, Many areas of the S ta t e  are 
suspected of having such resources, mainly on the  basis  of 
nearby hot springs ac t iv i ty .  I n  most cases l i t t l e  I s  known 
about the  underground extent of the resources, the tempera- 
t u r e s  o r  t o t a l  energy available. 

The California Division of Mines and Geology (CDMG) is 
involved In  a d i r e c t  heat geothermal reisources assessment 
program, one of 13 Western S ta tes  working under a Cooperative 
Direct Heat Geothermal Program of the  U.S. Department of 
Energy. 
lesser known geothermal areas ra ther  than the  six major areas 
(The Geysers, Imperial Valley, &so, Long Valley, and Surprise 
Va!ley) where commercial in t e re s t  i n  developing geothermal 
electric energy has been keen, 

In t h i s  program a t t en t ion  i s .be ing  focused on the 

c 

u 
Low temperatures as w e l l  as the high temperature 

resources have been slow t o  develop because of the abundance 
of cheap petroleum-based energy. 
roads where cos ts  of d i f f e ren t  energy sources are changing. 
Hence, DOE has entered the p ic ture  with programs t o  encourage 
a l te rna t ives  such as geothermal. DOE'S philosophy, based 
upon industry's experience, is t h a t  the  major ba r r i e r  t o  
geothermal development is reservoir  uncertainty. 

Now we are a t  the  cross- 

. I .  

Useful data  sources 

1. U.S, Geological Survey Circular 790 - Assessment of Geothermal Resources 
of the United S ta tes  - 1978. 
Circular 726 published In  1974. 
Sta tes  s h m n g  the  approximate geographical d i s t r ibu t ion  of geothermal 
waters i n  California, as determined by USGS and California Division of 
Mines and Geology s t a f f .  

The California Division of Mines and Geology's Fault Map of California 
by Charles Jennings, showing hot springs, geothermal wells and vol- 
canoes at  lr750,000, provides a more useful scale fo r  locating loca l  
geothermal phenomena. 

This document is an update of t h e i r  
It contains a map of the  Western 

L 
2. 
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B pat te rn  of small diameter holes 300 t o  500 f e e t  deep. ,$ockicooes are 
taken a t  htervals during d r i l l i n g  f o r  laboratory determin 
conductivity, Thermal gradients are measured i n  the d r i l l  r .  
geothenhal heat flows computed, Maps are prepared showing var ia t ions i n  
heat flow and thermal gradients as Indications of unusually hieh subaur- 
face thermal zones. Where f inanc ia l  resources permit, a suf fgcient ly  
deep hole may be d r i l l e d  in to  a suspected geothermal' reservoir t o  va l ida te  
its U s t e n c e ,  temperature, and other physical properties,;,[ t t t L  

u 

$ $  

b 
t i  

c I I t * t  

: I *  , * I  

R o l l h  Ruseell, McCulloch Geothermal ' I  , ' r : I I  I t  

8 ,  1 1 9 1  

Moat of the  major geothermal developers are fnvo 
The Geyeero, Imperial County, other areas in the United States, 
or abroad in such places as the  Phi l l ipines .  0nly:one.vapmpany 
(actual ly  three) seems t o  be making p ro f i t s  from geothcraal, 
The list is long o f  those companiee still on the.negarlverei€de, 
Exploration is very expensive but must continue i f  r e tu tns ' a r e  

one must par t ic ipa te  t o  keep abreast  of the  game. .% L L .  

- t o  be realized. It is one of those necessaryjexpenscs,in which I .  

i 
, . -  4 

*.I I . I d i  
. 

McCulloch has j u s t  d r i l l e d  a hot water well, 13,000~feet  
deep, in the  Brawley area. 
The Geysers t ha t  cost  over $3 million. 
anyone with a f a i n t  heart. 
both feet. . I ,  i . , t r t t t  I r( 

The Company d r i l l e d  a deep well. in  
This is no game fo r  

You've got t o  get  i n to  it,wlthw 

e 

, i ' . ' .  kt . l  I 
Most of the major companies have not ye t  gone-Into low 

t] 'temperature applications,  and there  are good reasonsb, One 
problem I s  hydrogen su l f ide  abatement. 
which must be resolved. 8 .r*.,v* 

T h i s  is a key problem 

I 

The same government r e s t r i c t ions  exist fo r  low and high 

' I * .  

# I  , temperature resources. 
l eg l s l a t ion  and the  industry and other  - interested par f ies f  
should closely follow the progress of new l e g i s l a t i v e  and 
regulatory proposals. 
inventory and i ts  a f f e c t  on the  industry f o r  botP l o w  end high 
temperature resources should be closely reviewed.. , . . .  t r . , L L ~  

' 4 
The costs  of geothermal energy must be k e p t  dpm:.and 

cascading rhay be a good way t o  go. It doesn't waste a s ingle  
BTU. ' *  ' 'L 

McCulloch uses a systems approach t o  low temperature 

There has been too much lim$p$pg ",, 

Programs l i k e  the federal  wilderness 

' !  
. 

. L  

. r  geothermal energy. 
exploring the  poss ib i l i t y  bf going in to  the geotherm@,$arm 

For the  last year the  Company b,p,&een 
. b  

+. 
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a pat te rn  of mall diameter holes 300 t o  500 f e e t  deep, ,,pocktd 
takeh a t  tn te rva ls  during d r i l l i n g  f o r  laboratory determinptton-of heat 
conductivity. 
geotherrhal' heat flows computed. Maps are prepared showing var ia t ions in' 
heat flow and thermal gradients as indications of unusually high subsur- 
face t h e m 1  zones. Where f inanc ia l  resources .permit, a. su f f t c i en t ly  
deep hole may be d r i l l e d  in to  a suspected geothemaz tesexvair t o  va l ida te  
its i?xistence, temperature, and other  physical p r o p e r t i ~ 8 , ~ ~ t  l o 6  

Thermal gradient$ are measured i n  t h e B d r i l L  boles and 
' 

' 1  . . j l  ' 1 %  : 1 e t .  
! * .  f ,  r 1 . t '  c 4  
id . Commercial Uaers of Direct Ceothe Heatt UY 

sell: McCulloch Geothermal 

Most of the  major geothermal developers 
The Geysers, Imperial County, other  areas 
or abroad i n  euch places as the  Phi l l ipines .  . Odyr onslIapmpany 
(actual ly  three) seem8 t o  be making p r o f i t s  from. gcothecpral. 
The list I s  long o f  those campantee still on Ifhe.in~gatLvelskde, 
Exploration IS very expensive but mu8t continue i f  re turns  are 

It i s  one of those neceasaryt expenlqes,.in which 
one must pa r t i c ipa t e  t o  keep ahreaet o f  

- ,  ~ 

1 .  

- t o  be realized. 
: r  

McCulloch has j u s t  d r i l l e d  a hot wa 
deep, i n  the  Brawley area. The Company 
The Geysers t h a t  cos t  over $3 million. 
anyone with a f a i n t  heart. You've got t o  get  i n to  $t.,w$thp 

Most of the major companies have not ye t  gonerinto low 

both feet .  . ; . I \  I ,  I : , l I I H I  I r) 
, 8 1 * s  , \ I ! V  - 1 1  

' temperature applications,  and there  are good repsonp,,, One 
problem is hydrogen su l f ide  abatement. T h i s  is g key.problem 
which must be resolved. 1 , )  !, r e r q * & a &  

' The same government r e s t r i c t i o n s  
,temperature resources. 
l eg i s l a t ion  and the industry and other Interested! pa~g3-j' ' ' 
should closely follow the  progress of new l e g i s l a t i y e  and 
regulatory proposals. 
Inventory and its a f f e c t  on t h e  industry f o r  botb.lpw,pnd high 
temperature resources should be closely revSewed., , , I , ( ; , ,# ,  

There has been too much l.im#$pg 

Programs l i k e  the federal  .wi&lg?rness 

'..\ 
The costs of geothermal energy mu 

It cascading hay be a good way to  go. 
BTU. ' & :  , i t  .L 

1 I ... , 
McCulloch uses a systems approach t o  low temperature 

geothermal energy. 
exploring the  poss ib i l i t y  bf going i n t o  the  geothep#,$arm 

For the  last year t h e  Compav bp,&een 
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It w i l l  be by f a r  the  l a  i c  vegetable op 
i n  the United States.  'K is around 100 green- ;=  

houses. We market through the  l a rges t  produce broker i n  i 
b fornia,  C.L. Stoalton on in Los Angeles. 

"We're about 19 air  east of Susanville i n  Lassen 
County. We have*about 11,000 acres under lease i n  t h i s  
area. I n  our area we have na tura l  hot springs of about 
degrees, which is boiling a t  t h a t  elevation, 4000 feet .  
W e  a l s o  have two w e l l s ,  one of which we d r i l l e d  and one 
which Magma d r i l l e d  about 1 ears ago. We thought t h a t  
were going t o  get  cold wat the  w e l l  we d r i l l e d  and 
goi hot water instead. We sing the  Magma w e l l  as 
main heat supply f o r  our greenhouses. 
a 40 hp turbine pump. 
minute a f  boi l ing water 
springs. As a back-up ource we are equipped t o  
water from the springs t our greenhouses. we've 
got enough water there  to heat en t i r e ly  the present gr  
of greenhouse&. Instead, however, we've gone north along 
the f a u l t  l i n e  and are using the old w e l l  t ha t  Magma d r i l l e d  
to 627 fee t .  I n  tha t  vel1 we have about 220 degree water 
at  100 fee t .  This provides an  ample supply of heat for 
the  greenhouses, We've also d r i l l e d  a cold water w e l l  to 
provide i r r i g a t i o n  w a t e r  f o r  t he  project.  The i r r i g a t i o n  
w e l l  produces -about 100 gpm of water a t  68 degrees from a 
depth of 100 feet .  

It is equipped 

t 
Jl 
L 
t 

I: 
E 

Three t o  f i v e  hundred gallons per 
roduced by the  na tura l  hot 

"The maximum heating load f o r  each greenhouse requires  
about 10 gpm of geothermal water.. We have a 4 inch t ransi te  
pipe tha t  runs underground from the  geothermal supply w e l l  
to our greenhouses. This pipe is not insulated. It is 
buried 36 inches below surface and we're ge t t ing  ample 
heat a t  the heaters. The heaters were designed f o r  190 
degrees and I think tha t  we're ge t t ing  close to  200 degr 

eaters, so we're s l i g h t l y  over designed. 

a t ion  a t  the  project  s i te  is about 4,000 f ee t ,  so 
the  air is very dry, There is only about 5 or 6 inches 
prec ip i ta t ion  per year, some of which is snow. 
summer, when the  temperature ge ts  up around 100 degrees 
or so, the  evaporative cooling system that is a par t  of 
each greenhouse I s  especial ly  e f f ic ien t .  The greenhouses 
have tubular steel in the  frames. They are covered by 
Monsanto 6 m i l l  f i l m  designed especial ly  f o r  greenhouses. 
Two layers  of the  f i lm are on each house, separated by 
about 4 or 5 inches of air space which is maintained at  a 
s l i g h t  l i t t l e  b i t  of pressure by an air blower. 

In t he  

. f --  

h 

"No problems e i the r  with corrosion or scal ing have k 
been encountered with the geothermal f luid.  It's a very 
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hi 

problems i n  ge t t ing  60me 
ation. There are not t h a t  many hydroponic people around, 

Then i t  becomes primarily a marketing problem, 
don't see any l imi t s  on mkrketing, 

good enough to  run a l a r g  
e- = 

I 
Basicaliy, however, you can solve t h a t  kind of problem. L Right now, we 

We're going t o  ease i 
and be looking t o  see haw our  market moves. i- 

Question: 
a t  the moment? 

How many employees do you have i n  your operation 
t 

Answer: 
and as we ge t  larger ,  probably with a hundred greenhouses, 
w e ' l l  probably f igure  about 80 employees, 
per greenhouse. 
and some work i n  the  packing shed. 

Question: 
high enough t o  attract commercial capi ta l?  

Answer: 
on the verge of breaking even r i g h t  now. 
money with t h i s  spring's crop. 
limited partnerships, and we hope t o  raise the  rest of it  
through a loan, 

Question: When are you going t o  go public? 

Answer: We're not going public.with our offering. The l imited 
partnership is a pr iva te  partnership, 
thing to get i n t o  geothewal  ventures i f  you can leverage your 
money with proper financing. 

Question: 

W e  have about 28 employees fo r  our 30 greenhouses, - 
Not qu i t e  one peraon 

Some are maintenance people, some are managers, 

You say you're making money. Is your rate of re turn  

I didn ' t  say we were making money, We're j u s t  about 
We should start making 

W e  have raised our c a p i t a l  from 

It's a very lucra t ive  

How much f resh  water does your operation consume? 

e- 
t 

L 

Answer: 
one w e l l  tha t ' s  capable of about 100 gpm. 
need, f o r  205 units ,  about 70 t o  75 gpm. 
user. 
crops . 

Fresh water is used only i n  our i r r iga t ion .  We have 
We figure tha t  we 

It's a very l o w  water 
It uses about one-tenth as much water as i r r iga t ed  row 

Leo Ray, Catfish Farms of America 

Introduction . p .  
"Fish Breeders of Idaho, Inc. has been ra i s ing  channel . L  

L 
.c 

ca t f i sh  (Ictalunts  puncatatus) in high density concrete 
raceways f o r  six years. The water is supplied by a r t e s i an  
geothermal w e l l s .  The total  flow is 6,000 gpm at  90'F. 
Cold water from springs and streams is used t o  cool the 

f 

Ti 
/ /  

I 

Y 
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is primarily limited by soc ia l  factors.  
foot  of water is p r h a r i l y  l imited by water quality,, 

The pounds per second 

I 

"Channel c a t f i s h  are s o c i a l  animals. 
environment they tend to congregate i n  groups, E 
in a mass. Sac f r y  congregate a f t e r  hatching, F 
and even adul ts ,  spend much of t h e i r  time i n  scho 
not es tab l i sh  Individual t e r r i t o r i e s  l i k e  shrimp o r  lobster.  
This is one major fac tor  t ha t  makes them idea l  t o r  high den- 
s i t y  production. 
pecking order, Stocking a t  high dens i t ies  appears t o  inter-  
f e r e  with t h i s  pecking order and reduces fighting. 

f i s h  per cubic foot  of space. 
small f ish.  Densities up t o  20 pounds per cubic foot  of space 
have been tested,  but at t h i s  time are not recommended f o r  
commercial production. The pounds of f i s h  tha t  can be pro- 
duced per second foot  of lowing water is limited by water 
quality. Water analysis  of t he  water entering the  raceway, 
compared t o  water analysis  of the same water leaving the 
raceway, te l ls  what the  f i s h  have put in the water and what 
the  f i s h  have taken out of the  water. 
importance are the  oxygen removed and the  carbon dioxide and 
a m n i a  added. 

In t h e i r  na tura l  

Channel c a t f i s h  do es tab l i sh  a soc ia l  

t 

"Normal stocking dens i t fes  are from 5 t o  10 pounds of 
Lower dens i t ies  are used f o r  

The fac tors  of grea tes t  

1-1 
k 

Ti ' J  

L1 

r- L 

"Oxygen removed is the  first fac tor  t ha t  limits produc- 
t ion,  however, oxygen is eas i ly  replaced by running water over 
waterfalls .  A t  the  same time oxygen i s  replaced, carbon 
dioxide ia removed. 
be replaced and most of t he  carbon dioxide removed by a chain 
of waterfalls .  
50% of the  oxygen removed. 
the breakup and aer ia t ion  of the  water t o  achieve saturat ion 
in a two-foot drop, however, t h i s  is usually not done. 

Theoretically, oxygen can continuously 

A two-foot drop w i l l  replace approximately I 

There are ways of increasing 

I "Ammonia i s  not eas i ly  removed by waterfal ls  and w i l l  

L continue t o  accumulate u n t i l  i t  becomes the pr inc ip le  l imit ing 
fac tor  i n  raceway production. 
state or a gaseous state. 
to f i s h  and can be pa r t i a l ly  aer ia ted out of the  water. 
ionic  state is less toxic,  remains in the  water and changes 
t o  ni t ra tes .  The amount of ammonia t h a t  w i l l  be i n  the 
gaseous state is re la ted  to pH, temperature and water chem- 
i s t ry .  The amount of ammonia t h a t  f i s h  can t o l e r a t e  is 
dependent on these same fac tors  plus oxygen and carbon dioxide 
levels. 
can tolerate. The l eve l  of ammonia t h a t  f i s h  can to l e ra t e  is 
between .5 ppm and 2. ppm. 

The ammonia can be i n  an ionic  
The gaseous state is very toxic  

The 

The higher the  oxygen level, the  more ammonia f i s h  

"The amount of oxygen removed, carbon dioxide produced 
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production have not been ident i f ied.  
a . p o t e n t i a 1  but do not  t e l l  the  complete story. 
be d r i l l e d  before the  volume, temperature and water chemistry 
is 'determinable.  
po ten t i a l  can be analyzed. 
before a decis ion can be made recommending a site f o r  geother- 
M l  f i s h  farming. 

Surface spr ings show 
Wells must 

These must be known before a production 
Considerable money must be spent 

b 
The person with a geothermal resource must 

f i r s t  ident i fy  t h a t  resource, and then see i f  it is s u i t a b l e  
f o r  f i s h  production. T 

c- I 

4 ,. . 

F a c i l i t y  Design 

government hatcheries  f o r  models t o  copy. 
t o  study a good-design. Poorly designed commercial farms go 
broke and disappear. 
continue t o  operate indef in i te ly ,  consuming tax dol lars .  

"People in te res ted  in  building f i s h  farms usual 
This is a p 

. &  Poorly designed government f i s h  farms 

L 

c 

Financing L 
6 

"An engineer's dream is too o f t en  a f i s h  c u l t u r i s t ' s  
nightmare. 
I T  SIHPLE STUPID. There has been l i t t l e  communfcation between 
f i s h  c u l t u r l s t s  and engineers. 
haa resul ted in a s f tua t ion  &ere there  are few, if any, 
engineers @o understand the  management of f i s h  cu l tu re  w e l l  
enough t o  design s commercial f i s h  farm. I cannot recall a 
commercially v i ab le  f i s h  farm t h a t  was designed by an engineer. 
Ttie e n t i r e  industry has been designed and b u i l t  by t h e  f i s h  
farmers themselves. T h i s  does not mean the re  is no room in 
t he  design work f o r  engineers. 
in tune with the  problems of f i s h  cu l tu re  and, therefore,  

The KISS r u l e  is t he  only r u l e  t o  follow. KEEP 

This lack of conmwnicatlon 

It means engineers are not 

behind the times. *- 

"Financing is d i f f i c u l t .  Geothermal is considered high 

Capi ta l  expenditure is high, 
An executive of a l a rge  

r isk.  
production even a higher r i s k ,  
operating expenses are even higher. 
company looking a t  f i s h  farming sa id  they consider some 
businesses as cash generating and o thers  as cash consuming. 
They considered f i s h  farming as cash consuming. 
descr ipt ion of f i s h  farming. 

Fish farming is considered high r i sk ,  and high densi ty  

It Is a good 

"Contrary t o  common opinion, most f i s h  farms t h a t  have 
gone broke did not do so because of underfinancing. 
s t a r t e d  underfinanced have had a high success ra t ion ,  while . 
those adequately financed "spent i t  l i k e  they had it" and 
went broke. 
investors  ended up very disenchanted. 
because of a lack of willingness, not a b i l i t y ,  t o  refinance 
and do what was necessary t o  succeed. 

Those 

Too many mistakes were made too f a s t ,  and the  
Bankruptcy followed 
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Distribution 

"Most geothermal resources are not near la rge  market 
areas f o r  f ish.  ,Dis t r ibut ion can be a major problem. The 
easiest market to  develop the  f resh  market, This compli- 
cates d is t r ibu t ion ,  f o r  t 
avai lable  on a dependable l y  basis. I n  Idaho, Fish 
Breeders are i n  a good d is t r ibu t ion  area because of 
25,000,000 pounds of t rou t  ra ised within 13 m i l e s  o 
Each production and market s i t ua t ion  w i l l  have to be view 
individually t o  solve the d is t r ibu t ion  problem. 

esh market del ivery must be 

"These are the  main p r  lems i n  establ ishing a geot 
f i s h  farm. No ph eft out, A project  w i l l  nee 
to master each ph 

I n  Surmnary 

"If you want t o  raise f i s h  to ge t  r ich,  you w i l l  probab 
go broke. 
challenge of f i s h  cul ture ,  you w i l l  probably ge t  r ich.  
best advice is t o  start mal€ and grow slow." 

I f  you want t o  raise f i s h  because you l i k e  the 

Charles.Richardson, Councilman, City of Susanville 

(The following wri t ten remarks were prepared by Charles Richardson, 

council member, City of Susanville. H e  describes how the  c i t y  became 

interested i n  geothermal as an energy source.) 

Susanville is a small progressive c i t y  of 7000 popula- 
t ion,  s i tua ted  i n  northeastern California a t  t h e  north end of 
t h e  Sierra-Nevada Range and near t he  south end of the  Cascades, 
The economics of Susanville and of Lassen County are deter- 
mined by the  l eve l  of employment of Agriculture - l a rg  
l ivestock, lumbering -0 both logging and milling, and, 
government employment 0- c i ty ,  county, state and federa 
Electric power is supplied through an independent d i s t r ibu to r  
t ha t  purchases electric energy generated by PG SI E. 
i s  no natural  gas supply so propane is imported by truck 
and delivered t o  individual tanks. 
by truck or r a i l  and d is t r ibu ted  by truck t o  users. Some coa 
is imported, and a l a rge  amount of wood i s .u sed  of which some 
is sold by c o k e r c i a l  woodcutters, but most is c u t  by the 
individual 'user,  The City is located over a source of low 
temperature geothermal water h has been used only 
swimming pool s ince 1935, to  a church s ince abou 

There 

Liquid fue l s  are import 
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the  study more widely itseful to  other  sites. 
development is emphasized for ease of financing and expa 
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, 
w a s  designed f o r  a 150°F. resource and can be used as a model 
f o r  other communities with similar resource temperatures. 

A planned 

This system 

With a l l  of the  above in t ion,  Susanville respond 
i n  1978 t o  a DOE Program Opportunity Notice with 8 proposal 
t o  heat seventeen publicly owned +or operated buildings in 
City and i n  conjunction with t h i s  heating d i s t r i c t  t o  esta 
l i s h  an indus t r i a l  park t o  a l s o  make use of t he  geothermal 
energy. The projected indus t r i a l  park is now envisaged as an 
agr icu l tura l ly  oriented operation consisting of greenhouses 
f o r  food o r  other  plant  production and p o s s i b i l i t i e s  of con- 
t ro l led  environment meat production and processing, including 
feed production. Others of my fellow panel i s t s  are addressi  
t h i s  type of use of the geothermal heat. 

The heating d i s t r i c t  is to  supply d i r e c t  or enhanced 
heat by delivery of hot vater to the  specific buildings. 
is mainly a winter usage of roughly 5 months. The indus t r i a l  
park w i l l  balance t h i s  part-time use with a full-time demand. 
The City w i l l  not  be operating the  in s t a l l a t ions  i n  the 
indus t r i a l  park, but w i l l  be the  supplier of the heat there  
as w e l l  as to the  buildings In t h e  heating d i s t r i c t .  
City also should be the  en t i t y  t o  develop the  land f o r  the  

This 

The 

indus t r i a l  park. F: 
Br 

Our contract  has not been signed with the  Department of 

Id 
c 

Energy, but last minute d e t a i l s  are being wrapped up, prepar- 
a tory t o  entering i n t o  f i n a l  negotiations f o r  the  contract. 
The City and i ts  team of subcontractors are ready t o  go t o  
work under the  contract  which is to run through f i s c a l  year 
1981 when the  system is to  have been ins ta l led ,  tes ted and 
operating. There W l l  be a wealth of knowledge and experi- 
ence tha t  can be applied to many other  communities i n  the  
Uni t ed  States ,  while leaving a functioning system in the  City 
of Susanville. 
energy independence f o r  Susanville and Lassen County w i l l  have 
been achieved . 

P 
hw 

Besides support of t he  people of our community, CQi 
of Supervisors and the County Planning Cormniasion have b 
cooperative and supportive. U s s e n  Community College ha i- 
hosted two conferences - one of which was the  f i n a l  ma 
of the  Susanville Geothermal Energy Project,  and was instru- 
mental i n  s e t t i n g  up a Lassen County Geothermal Committee. 
The College has 8 1 S O  provided greenhouse operation courses f o r  
j sbs  i n  the  f ie ld .  
other  governmental and educational e n t i t i e s  i n  the e f for t .  CI 

Jobs will be established and a s tep  toward. 

F' 

t he  Board 

fkd 

r--  
i 

w 
The City appreciates the support of these 
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building, to ta led  $351,500.00. Seventy percent was paid f o r  
by P.I.H., and the  remaining t h i r t y  percent by the  county f o r  
the  nursing hone. r 

ht 
I n  the  f i r s t  f u l l  year of operation, on t h e  or ig ina  

reduced natural  gas cos 00 f t .  of building spac 

r i o r  to construction of the  hospi ta l  addition, P.I.H. 

cgi 

r 
G 

issued eight  percent tax f r e e  bonds. 
l i f e  and an  e ight  percent cos t  of capi tol ,  t he  present worth 
of the 20 year savings is $1,276,604.00. Return on the  
investment, f o r  t h i s  project ,  is i n - t h e  neighborhood of 
thirty-four percent annually. 
cap i t a l  considers only the  98,000 f t .  of o r ig ina l  bui 
The system presently serv 

Based on a 20-year 

t 

This re turn  on the invested 

John Lund, Geo-Heat Uti l izat ion C e n t e r ,  Oregon I n s t i t u t e  of Technology 

(John Lund used s l i d e s  and colirmented on d i r e c t  heat uses throughotxt 

t the world . ) 
"Use of geothermal i n  the  U.S. is very limited i n  compari- € 

tj son t o  w h a t  is going on worldwide. W e  can learn a great  d 
Iceland, with la rge  d i s  from our in te rna t iona l  neighbors: 

heating projects;  Hungary and the  Soviet Union with la rge  
greenhouse projects ;  and New Zealanders who are rapidly 
expanding the  use of geothermal indus t r i a l  processing. 
nations have set the  pace f o r  the  United States.  

- 
Y 

These - 
h: "The f i r s t  s l i d e  i l l u s t r a t e s  where the  geothermal resources 

are i n  the  world and some of the  d i r e c t  uses. 
Zealand, Iceland, I t a ly ,  Hungary, and the  Soviet Union are 
countries t h a t  seem t o  have t h e  highest use i n  terms of non- 
electric o r  d i r e c t  use. 

Next slide: 

Japan, New 

"This t ab le  i l l u s t r a t  what is going on worldwide. 
Normally, we break i t  down t o  three  basic categories: 
heating: and cooling; agriculture-aquaculture; and indus t r i a l  
processes. The real leader  i n  terms of space heating is, of 
course, Iceland. 

sp 
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"Iceland meets a 

o squeeze the la s t  drop o 
i tors  to our country have 

is dumped; the Japanese 
pools and so forth. 

ovn-hole heat exchange 
low wells. There are a 

ells in the t 

asingwith a two-in down-hole heat exchang 
arter inch pipe for th 



N e x t  s l ide:  

"Another use i n  Klamath Falls - snow melting, This hap- 
pens t o  be one run by the S ta t e  Highway Department. The white 
building on the l e f t  houses a 3f)O-foot deep w e l l  with a closed -- 
loop down-hole heat exchanger i n  it; but instead of c i rcu la t ing  
c i t y  water through the  closed loop, the  Department c i r cu la t e s  

neath the pavement. That w i l l  m e l t  up to  about a half-inch per 

t J  

Ll 
r 
L 
r 
& 
f-' 

"The OIT campus in 'K1 h F a l l s  has three w e l l s  ng b 

ie 

a mixture of anti-freeze and water through buried pipes under- 

hour of snowfall. This is a very important in te rsec t ion  
because t h i s  is an "upgrade" a t  a s top l i g h t  used by many trucks 
i n  town. If i t  wasn't f o r  t ha t  we would be i n  a l o t  of trouble 
during our snowy weather. 

Next sl ide:  

from 1,200 t o  1,800 feet'deep. 
pumps tha t  can pump up to about 500 gallons a minute with a 
var iab le  speed motor t h a t  permits pumping as low as 50 gallons 
per minute. Peak use probably runs up to  750 gallons a minute 
where w e  use a second well. T h i s  supplies all heating needs to 
the campus of about half  a mil l ion square feet. 
t h i s  system, including the  annual operating plus the  amortiza- 
t ion,  is probably about $30,000 a year. 
t iona l  f u e l  would probably run around $250,000 t o  $300,000 
a year, indicat ing an approximate 10 to 1 savings on t h i s  project,  

N e x t  s l ide:  

Each w e l l  has deep hole turbine 

L 
L 

The cost  of 

To heat by conven- 

f '  u 
"Another use i n  Klamath Falls:  Maywood Industry uses 114 

or 115 degrees F. water t o  heat its e n t i r e  plant. 
unusual t o  use such l o w  temperature water, i t  ac tua l ly  reaches 
the  heat exchange a t  100 degrees and then is dumped a t  about 
60 to  55 degrees Fahrenheit. 
temperature change taken out of t h i s  water and, of course, you 
have t o  have la rger  heat exchangers t o  do t h i s  s o r t  of thing, 
but it s a t i s f i e s  the company needs f o r  heat, 

N e x t  s l ide:  

While 

Thus, there  is a very large 

"The YMCA i n  Klamath Fa l l s  received a federal  geothermal 
award and has already d r i l l e d  one w e l l  and w i l l  d r i l l  a second 
w e l l  f o r  heat including the  swimming pool. 

"Another project  i n  Klamath Falls is the  District Heating 
W e  are currently proposing building several  w e l l s  in Project. 

the  geothermal area of town piping water in to  the  downtown area, 

11 blocks, and eventually t o  54 blocks. 
require a sixteen inch diameter pipeline. 

-1 i n i t i a l l y  heating 14 government buildings, expanding tha t  to 
The 54 block area will 

This pipe will be 

i J  
w 
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ollars to sa t i s  

“The most recent in rocessing use is, of cour 
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7= 

thermal resources a t  the  federa l  level ,  t he  U.S. Geological I *  

Survey has done the bulk of t he  work. L4 

.and other materials, fi lms and so for th ,  t ha t  might be ava i lab le  
through those two federal  agencies. For information on geo- 

Circular 790 has been 
ives  the  locat ion of the  l o w  
n t h i s  geographical area. 

made up of two previou 
ch and Development Admi 

published and fs avai lable  
moderate temperature resou 

The Dgpartment of 
organizations, the  Ener 
and the  Federal Energy Administration. 

r- 

ii 

The San Francisco Operations Office of DOE located i n  
Oakland, which is the  former ERDA component, carries on the  same 
mission i t  had under ERDA, which is funding major research and 
development pro jec ts  through contracts,  grants  and other  types 
of f inaac ia l  vehicles. 
economic and engineering f e a s i b i l i t y  s tud ies  on s i te  spec i f ic  
cases, and f o r  demonstration pro jec ts  of various types. 
person t o  t a l k  t o  i n  t h a t  o f f i c e  is Hilary Sullivan. 
provide out l ine  information on the  s tudies  and projects  
have been funded so far. S h e w i l l  not be ab le  t o  explai  
rent projects  that  are being considered for funding beca 
proprietary information ru les  apply u n t i l  funding decisions 
are made. 
to the  various national laborator ies  i n  t h i s  area - the  
Lawrence Livermore Laboratory, and the Lawrence Berkeley 
Laboratory. 

c. 
F -. It is the  o f f i c e  responsible f o r  funding 

The 
She can 

Also the San Francisco Operations Office is 

L 

1 

For commercial appl icat ions information the  Regional 
Representative's o f f i c e  is the  source of information. 
located i n  San Francisco and carries out t he  functions princi-  
pal ly  t h a t  were carr ied out under FEA. Most recently,  the  
o f f i c e  was given the  lead t o r  commercial appl icat ions projects  
of any of the  new technologies t h a t  are considered t o  be ready 
f o r  the market place. Geothermal energy is one. For more 
f inanc ia l  ass i s tance  information i n  addi t ion t o  the  direct 
funding contracts  and grants  avai lable  through the San Francisco 
Operations Office, there  is t h e  Geothermal Loan Guarantee 
Program. Although it is a nat ional  program, the  management 

Office. I n  addition, the U.S. Small Business Administration 
has a loan program tor small businesses interested i n  using 
d i f f e ren t  sources of energy o r  energy conservation projects.  

It is 

f o r  the program is located i n  the  San Francisco Operations i 

_ .  
I t  Bob Schultz, EG & G Idaho t ,  
L.1 

Bob Schultz described the  technical  ass is tance h i s  f i r m  

"E G & G Idaho Inco ated is the  prime contractor 
I. 

k 

. id  
-49- 
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b 
Syd'Willard, Cal i fornia  

Syd Willard desc r i  e DOE-CEC funded document, Direct - 
Use Applications of Geothermal Resources a t  Desert Hot Springs, Cal i fornia  - 
Self S t a r t  Manual. 

I 

W 
The manual addresses various s teps  involved In developing 

L geothermal resources; locat ion of the  resources, i den t i f i ca t ion  
of necessary permits, market assessment, regulatory and environ- 
mental constraints ,  s i t i n g  considerations, and technology 
status. This is one report  done f o r  one sec t ion  of the  State .  
For example, i t  does not mention the l a rge  po ten t i a l  for ca t f i ah  
farming. 
geothermal program. 
pro jec ts  funded by. the S t a t e  and i d e n t i f i e s  technical  assis- 
tance provided by t h e  State.  

The'CEC a l s o  has a brochure describing its d i r e c t  
It describes l o w  temperature demonstra 

CEC is i n i t i a t i n g  two new projec ts  in the  d i r e c t  heat 
program. h e  contract  compares Californfa 's  regulat ion of 
d r i l l i n g  and use of low temperature geothermal wells with o ther  
western states. The State-Lands Cammission. (SLC) is performing 
the work f o r  CEC through an  interagency agreement. 
recommendation w i l l  be presented t o  the  Cal i fornia  Division of' 
O i l  and Gas (CDOG) and w i l l  hopefully r e s u l t  in improved pro- 
cedures which w i l l  encourage d r i l l i n g  of low temperature 
geothermal w e l l s .  
survey of d i r e c t  heat  uses in the  State.  CEC w i l l  ident i fy  
spec i f i c  users,  locat ions,  and quantify energy displacement 
possible  from d i r e c t  uses. A survey w i l l  be conducted t o  iden- 
t i f y  commercial and indus t r i a l  energy needs and po ten t i a l  f o r  
conversion t o  geothermal. 

The SLC'Si 

L Another contract  vi11 produce a market 

P Icu 

r 
Paul  Lienau, Oregon I n s t i t u t e  of Technology 

CI 
Hr, Lienau described the  services ava i lab le  through the  Geo-Heat - 

Ut i l i za t ion  Center a t  Oregon I n s t i t u t e  of Technology (OIT), K 

Oregon. 

al ls  , 
- .  
i '  

i; 
A Technical Assistance Program provides ass i s tance  t o  

publ ic  and p r iva t e  e n t i t i e s  In  t he  d i r e c t  appl icat ion of 1 
M thermal energy by performing l imited resource evaluation, 

engineering f e a s i b i l i t y  and economic evaluation, This program 
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sekves the states of Ala Washington, Oreg 
Nevada, New Mexico, and Hawaii by providing individuals (working 

resources, up t o  100 man hours of e f fo r t ,  The types of programs 
spec i f ica l ly  worked on include d i s t r i c t  heating, aquaculture, 
greenhouses, and well meas 

IT also performs Nor 

i t h  t h e  developer) interested i n  developing geothermal 2 
i: ent  and completion practices. 

st Regional Resource Planning 
olves planning for the  commercialization of geothermal 

i n  the states of Alaska, Washington, and Oregon, t !  
hid 

Research and demonstrat projects  designed to use geo- 
f a  

hid 
thermal energy which are ongoing o r  have been completed a t  OIT 
are d i s t r i c t  heating, sugar refining, potato processing, 
vegetable dehydration, a l f a l f a  drying, greenhouses, aqua- 
culture,  hydrology, geochemistry, w e l l  t e s t ing  and materials 

. 

Ken Wonstolen, Research Associate 

ovided t o  the s ta t  

art XI, Section 

ency of state 1 provide a cohesi 



t 7  

Irr 
1 ,  

community; and to  prepare policy’docupents such as a state 
prof i ie ,  i s sues  and options, and l e g i s l a t i v e  recommendations. 

-Financial  Aspects of Direct Geothermal H e a t  

b 

r (Kathy Schlegal, Department of Energy; John Woods, Vice President, Bank 

of Montreal; and Pete Hansen, Derek Ransen and Associates, served as resource i, 
persons f o r  t he  session on f inanc ia l  aspects.) 

c.r 

f Hs. Schlegal, U,S. Department of Energy 

I .  

Ms. Schlegal described DOE’S Geothermal Loan Guarantee 
The Program was created under the 1974 Geothermal Program. 

Resource Development and Demonstration Act .  
f o r  the  program were published i n  1976 and t h e  f i r s t  loan 
was approved i n  1977. 
community and industry to streamline the  program. 
the 1976 regulations,  the  federa l  government could guaran- 
‘tee a loan up t o  75% of the  t o t a l  project  ccwt t o  a maximum 
of $50 mill ion per project  OY $100 mill ion per borrower. 
Duration of the  loan is a maximum of 30 years, and colla- 
teral is usually l imited to  project  assets only. 
must be environmentally acceptable and show a reasonable 
assurance of loan pay-back. 
lenders and the geothermal community t o  work together. 
expects t he  lender to evaluate the project  ae though the loan 
w a s  not being guaranteed by DOE. 

Regulations 

DOE has been working with the banking 
Under 

The project  

The program was lset up t o  ge t  
DOE 

6 

Additions t o  t h e  program s ince  1976 include authori ty  
t o  give pr inc ipa l  ass is tance,  increase loans to  $100 mill ion 
per project  and $200 mill ion per  borrower, and streamlining 
the  regulations t o  provide more f inanc ia l  f l e x i b i l i t y  (e.g., 
i n s t i t u t i o n a l  investors may pa r t i c ipa t e  in financing, etc.) . 

Today, th ree  applications f o r  loans have been approved, 

\ -  

[: 

f i v e  are being evaluated, fou r  are inact ive and several 
more are being prepared. These projects  total  In excess 
of $400 million. The average t i m e  f o r  processing a loan 
is f i v e  months t o  one year. DOE’S goal is to  streamline 
the t o t a l  process down t o  f i v e  - six months. One way of 

sponsor pr ior  t o  an appl icat ion being f i led .  The majority 
of appl icat ions received have in su f f i c i en t  %nformation f o r  
processing and addi t ional  da ta  must be requested and 
received by DOE. 

Liii 
’ 

cut t ing  the time down is to go over the project  with the  L 

i 

t 
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t i  

fi I 
I n  response t o  questions, 

has a grant program f a r  geothe 
from the loan guarantee 
projects  which would ad 
thernial development. 
r isky from a bank's point of view. 

l ega l  s ta ted  tha t  DOE 

These kinds of projects  are more 

c 
I I In response t o  whether DOE would consider approving 

a loan f o r  needed fur ther  s tudies  f o r  a well defined project,  . Schlegal responded tha 
oject can be proved wort 

t would be considered i f  the  
i le and a reasonable assurance 

loan repayment is determined. Money already invested 
can be counted as equi 

DOE reviews a ran which require  modest 
t o  subs tan t ia l  loans, It varies with the  circumstances 
and borrowers. The guarantee program expires i n  1984. f '  

h 
I 

oods,, Vice President, Bank real 

m. Woods discussed h i s  perspective on the  f inanc ia l  aspects of direct 

is the most ac t ive  bank 

ered some suggestions 

velopers should demon ers the savings 
over other  fuels.  

n t i f ied .  Important 

nsiderations (extreme 

estment from 

the concept of &he 

from par t ic ipa t ing  i n  other  ways such as encouraging 
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new construction, generating new employment and reducing 
taxes, and more vigorously supporting a preferred energy 
source. f ’  

t 

Pete Hanson, Derek Hanson’ and Associates 

I n  response t o  the  question about u possible  state 
guarantee of t h e  25% not guaranteed by DOE, Mr. Hansan 
s ta ted  t h a t  t he  S t a t e  would be more’likely to consider 
a lower percentage such as 10% to  15%. 
a posi t ive role for the  S ta t e  would be to expedite the 
development of f inanc ia l  programs and the  movement of 
capi ta l .  For example, t he  California Pollution Control 
Financing Authority has been successful i n  obtaining 
from the  Small Business Mminis t ra t ion (SBA) 100% loans 
for small businesses. 
f o r  $75 mill ion worth of loans through DOE. The criteria 
set up for these loans are basical ly  the  same as t h e  SBA 
regular loan program. 

He f e l t  t h a t  

Also, t he  SBA has authorization 

f :  
I 

b 

f 
c 

Regulatory Procedures f o r  Dr i l l ing  and 
& -  

Geothermal Wells - A California,  Oregon, Idaho Comparison 

L e .  

Operation of Shallow and Low Temperature 

[I, 
(Panel members for t h i s  session were Doug Stockton, Cal i fornia  Division 

of O i l  and G a s ,  Debra Justus,  Oregon Department of Energy, and David Maclain, 

Idaho Office of Energy.) t 
California f 

b 
i r  Doug Stockton, California Division of O i l  and Gas (CDOG) 

I n  California,  i t  is the  policy of t he  S t a t e  t h a t  the  
people have the d i r e c t  and primary i n t e r e s t  in development 
of geothermal resources. 
Supervisor they may require  a l l  w e l l s  used for discovery 
and production of geothermal resources t o  be d r i l l ed ,  
operated, maintained, and abandoned t o  safeguard l i f e ,  
health, property, and p.ublic welfare, and t o  encourage 

r: 
k a  Through the  S t a t e  O i l  and Gas 
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niaxirhum .~ economic recovery . 
i i  The C W G  develop ide  geothermal regulations in  

Nay 1974. 
regulations and they are developing new regulations to’ 
implement recent  l eg i s l a t ion  (AB 2644). 
terms l o w  temperature geothermal f lu id ,  low temperature 
geothermal w e l l ,  l o w  tempera geothermal f i e l d ,  are 
being revised. 

The CDOG has a f ee  
intermediate, and deep low temperature w e l l  d r i l l i ng .  
Fees s tar t  a t  $25 f o r  shallow 1s (250 feet), $200 for 
intermediate (250 .L 1,000 f ee  d $500 f o r  deep w e l l s  
(greater  than 1,000 feet). Is0 has a new $2,000 
bond requirement f o r  low temperature wells less than 
2,000 feet .  This bonding requirement went i n t o  e f f ec t  
January 1979. 
a tu re  w e l l s  less than 5,000 f e e t  t o  10,000 f ee t ,  and a 
$25,000 bond f o r  wells grea te r  than 10,000 feet .  

Changes are current ly  being made i n  t h e i r  itmi 
Definit ions of the  lj 

established f o r  shallow, 

A $10,000 bond is required f o r  low temper- 
c 

L 

L 
ii 
iJ 
i;. 

L 
L 
L 

u A l l  

Other CDOG requiremen 

c and plugging; f l u i d  i n j e  

, where no d r i l l i n g  

ons per ta in  to  

i 



A geothermal w e l l  (defined by s t a t u t e  as any exca- t 
vation 500 f e e t  deep or more made f o r  t he  discovery or 

Oregon Department of Geology and Mineral Industr ies  
(DOGAMI). 
Prospect w e l l s  include geophysical test wells, seismic 
shot holes, mineral exploration d r i l l i n g ,  core d r i l l i n g  
or temperature gradient test wells less than 500 f e e t  
i n  depth d r i l l e d  I n  prospecting f o r  geothermal resources, 
Pending l eg i s l a t ion  w i l l  amend t h i s  def in i t ion  t o  Include 
test holes less than 2,000 feet. A permit is not needed 
before d r i l l i n g  a shallow, l o w  temperature well becauee 
it is considered the  same a8 8 water w e l l .  A start card 

required includes locat ioa,  proposed use, and expected 

producing of geothermal resources) is regulated by the  t' 
Il 

This department 8180 regulates prospect wells. 

f '  
should be f i l e d  with the  county bratemaster. Information t 
depth. A bond is required f o r  water w e l l  dei l l ing.  f 
Water r igh t s  on shallow, low temperature w e l l s  are not 

The DWR general policy is t ha t  i f  
kt 

defined by s t a t u t e  
water is not re injccted,  a water r igh t  cannot be received. 

The Mx;AMI procedure f o r  permitting prospect w e l l s  
requires  the  f i l i n g  of a plan of operation and hole lo- 
cations,  a blanket bond, and not i fying other  agencies. 
St ipulat ions can be added -to the  permit by other  state 
agencies. 
l a t i ons  are made a condition of every permit. Permits 

Formation logs and notations of water zones encountered 
are required of every operator. 
ru l e s  require  operators to monitor hole temperatures. 
I f  exceeding 125.F. d r i l l i n g  is stopped to  permit ade- 
quate measures t o  be taken as prescribed i n  WAMI rules.  

The Department of Environmental Quality s t ipu-  

are issued within 30 days of rece ip t  of an application. - .  

t 

L 

Blow out prevention 

. 

A permit f o r  d r i l l i n g  a geothermal w e l l  can take up 
t o  45 days and is issued by the  S ta t e  Department of Geology 
and Mineral Industries.  Receipt of a permit is conditioned 
by approval of local government. There are bonding, 
b l m u t  prevention, casing inspections, and other requirements 
p r io r  t o  d r i l l i n g ,  and addi t ional  blowout prevention tests 
during d r i l l i n g  and abandonment. 
confident ia l  f o r  a four-year period. 

Dr i l l ing  records are held 

New l eg i s l a t ion  is current ly  proposed I n  Oregon which 
w i l l  require  re in jec t ion  wherever pract ical .  
f o r  shallow/law temperature w e l l s  w i l l  be regulated by the  
Oregon DWR while re in jec t ion  f o r  geothermal w e l l s . w i l 1  

Mineral Industries.  ' 

Reinjection 

r I 
kl 
I .  

t be regulated by the  Oregon Department of Geology and 

t '  
Y 

f '  
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INTRODUCTION 

f l  
The main issues raised in  the four workshops can be grouped into s i x  L 

categories. These categories are: 

(1) local  government needs and concerns regarding geothermal develop- 

ment; 

6 ’  
td - in expediting sound hermal development; 

hl 
u 
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rnent-al l  l o c a l  governments agreed 

are needed. They f e l t  t h a t  t he  most e f f ec t ive  means 

Y 
f inanc ia l  ass i s tance  

of providing t h i s  

e is through (1) a team agency s t a f f  t rave l ing  as r" 
r i  

' 'circuit riders" t o  t h e  counties providing needed ass i s tance  i n  the prepara- 

t i on  of a geothermal element, or (2) f o r  t he  S t a t e  t o  contract  with a 

Irr 

I n  

consulting firm which would in tu rn  provide technical  ass i s tance  t o  the  
f -  

b 
counties. It Qas a l s o  suggested that counties could individual ly  apply t o  

DOE o r  CEC f o r  grant  monies fox technical  assistance.  

I n  general, i t  appeared from "The Geysers' c 

t Imperial County, other  counties 

ou ts ide  the mainstream of information flaw. 

geothermal resources ten  

This could be a contr ibut ing 

f ac to r  to  the lack of.geotherma1 development in these counties. 

t Related 1977 Gwthermal Task Force Recommendations 

The Geothermal Task Force recommended i n  1977 t h a t  l o c a l  j u r i sd i c t ions  

adopt toning ordinances designating areas fo r  geothermal development and 

t, tha t  funds be provided by the  S t a t e  t o  those areas with the highe 

b i l i t y  of development i n  order t o  prepare t h e  ordinances. 
f i  

Recommendations t o  the  Geothermal Resources Board 

Draft a letter t o  a l l  counties i n  the  S t a t e  with geothermal 

F 
.k 

resources inquiring about t h e i r  i n t e r e s t  in receiving various 

kinds of information regarding geothermal development. 
f 

'Secure funding to car ry  out  t he  above information d i s t r ibu t ion  b 

and determine which agency w i l l  be responsible. 

c 

Irj 

:" 
Secure funding f o r  providing technical  ass i s tance  t o  counties 

w 
-62- 
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which are inter 

for geothermal t. This technical assistance should take 

the form of eit 

counties or a con tate to work with 

particular coun 

reparing local policies and regulations 

cy staff traveling to the 

I u * Explore whether prepared energy element to the general 

plan which incl 

AB 2644 requirements. 

m a l  as one energy source, could meet F i  
iip 

" Inquire into whether e8 are interested in know 

and if interes 
I: 

I' 
se resources. Counties 

formation that the Bureau of Recla- 

mation has the do a reconnaissance survey 

ose of identifyin 

t person is Lyle T 

f Reclamation, , 2800 Cottage Way 
geothermal resource 

CA 95821, (916) 

Encourage counties the State Sol i  
6 I 

r Board for assista ith geothermal wa b 
concerns. 

( 1  

.ir 
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Belated 1977 Geothermal Task Force Recommendation 

The Geothermal Task Force recommended i n  1977 t ha t  t he  GRB coordinate L 
p e m i t  act ions f o r  geothermal projects ,  Under AB 2644, t he  CDOG assumes t h i s  5 :  

J ciiil 
1 

ro l e  fo r  exploratory geothermal w e l l s .  

' 
Recommendations t o  t h e  Geothermal Resources Board 

f -  
t 

', , Vigorously pursue in tegra t ion  of individual state agency concerns on 

a geothermal project,* I -  

Sta te ,  and coordinated state policy regarding geothermal d 

. *  . ment as pos i t ive  ac t ions  i n  recggnition of geothermal as a preferred 

energy source. 

Obtain c l a r i f i c a t i o n .  of the  terms "exploration", "proven resource", 

and "unknown resource". . 

Consider how t o  implement the  suggestion t h a t  each KGRA contain a 

reposi tory of. information on geothermal i ssues  of interest to t h a t  

area. 

t 
L 



t a  permitting eothennal projec 

er phe State has 



authori ty ,  o r  precedent f o r  claimin i t p  on federa l  lands, The USGS 

I ’  

i. 

I 

L reported t h a t  federa l  lessees are encouraged t o  obtain local permits. 

These qu‘&t 
, . .  

were’of i n t e r e s t  t o  many par t ic ipants  bu t  unanswerable a t  

the  workshop . 
Another question raise 

lved ’at t h e  pre-lease s 

b USGS and US 

eupport a t  the  WOtk6hQp 

k 
Ir 

i 
I n  tenus of f ede ra l  i n t e rac t ion  with state and l o c a l  ag 

8 be j o i n t l y  prepared o r  shared’ with ‘One another 

on varf iua pro jec ts  as discussed a t  t h e  F 

tal  Review Workshop. 

L 
I: 

Recommendations t o  the Geothermal Resources Board 

‘ i o r k  with f ede ra l  land managers t o  iden t i fy  the  Mnds of local and 

state policy plans t h a t  eed t o  be developed i n  order 

f ede ra l  land use decisions tha t  impact geothermal development 

Address the  i s sue  of state and l o c a l  pennit  au thor i ty  on federa l  

lands as it relates t o  environmental p ro te  

e 

* ‘ ~ n v e s t i g a t  e ther  t he  involvkaent of b . t h  USGS 





Uorkshop participants felt that the following groups in particular 
\ 

should receive this recommendation: GRB TAC, CEC, quarterly meeting of 

federal land managers and stat 

t 
= _  
I -  

* .  . 
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. .  .~ 
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h p l i e d  tendency toward grea te r  gove l ~ a e n t ,  and the  a b i l i t y  t o  
i '  

b 
reach c o ~ e n s u s  on transmission corr idor  locations. 

pa r t i c ipan t s  f e l t  t h a t  t h i s  r 

Nonetheless, workshop 

Transmiss ion 

Corridor Plan should be $e ecretary fo r  Resources , h 

Director of Conservation, GRB, Geothermal Pol icy Commit tee  of Energy Commission, i '  
b 

and appropi'iate l e g i s l a t  
€ *- ;i _j 

The ' third 'f ssue thd t  wor 
h* 

f 

geothermal power p lan t  ."b 

ion on wheelin 

Off ice  and the' eub l i c  U t i i i t i e s  Commission. 
' . \  . . .. ~ 1 

L 
e; 

Related 1977 Geothermal Task Force Recommendation 

The Geotheruial Task Force recommended t h a t  t he  Public Utili 

sponsbr legis la ' t ion giving common-carrier s t a t u s  t o  t h e  tra 

t l e a  of a l l  electric u t i l i t i e s ,  publicly o r  pr iva te ly  owned, requir ing 

necessary interconnections t o  allow t r ans fe r  of electrical 

iz ing  the PUC t o  set rates of compensation f o r  such ' 3  p r a c t i  

and author- 

. . .  

Recommendations t o  the  Geothermal Resource8 Board 

' I k e s t i g a t e  t ts which could be gain 

welo&ent,  from t h e - d  Statewide P 

' ' 'k iss ion.  Corridors, as described above. 





D i s t r i c t  Beating Legis la t ion and Other S t a t e  I n i t i a t i v e s  

The ‘National Conference of S Legislatures  (described i n  Pa r t  1, 

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

Research Associate on t h i s  project ,  was asked t o  discuss  the  kinds of state 

act ions which could be taken o f a c i l i t a t e  the  d i r e c t  use of geothermal 

resources. Mr. Wonstolen directed h i s  remarks t o  the  i ssues  associated 

w i t h -  D h i c t  ’Beating through geothermal. H i s  remarks were as follows. 

r rying out d i s t r i c t  heating 
d u t i l i t i e s ,  publicly owned u t i l i t i e s  

t e rp r i se s  such as a j o i n t  power authority.  
es ’amendments have been proposed t o  publ ic  

c l ea r ly  authorize p o l i t i c a l  srubdivisi 
ct heit ing‘service. .  Unlike p r iva t e  

The l e g a l  authori ty  f o r  enter ing in to  dis t r ic t  

corporations, p o l i t i c a l  subdivisions can only perform 
those ac t ions  f o r  which there  is express or implied l e g a l  
authority.  
heating on the  p a r t  of a publ ic  u t i l i t y  is still  ques- 
t ionable  h many states. 

Oregon is the  first and only state t o  enact comprehen- 
..i sive Geothermal District Heating leg is la t ion .  This approach 
has the advantages of high p o l i t f c a l  v i s i b i l i t y  and crea t ing  
a spec ia l  d i s t r i c t  with a spec i f i c  mandate t o  use geothermal 
resources . 
that the  i n i t i a l  d i s t r i c t  formation can be d i f f i c u l t ,  and 
i t ‘ c o n t r i b u t e s  t o  t h e  p ro l i f e ra t ion  of spec ia l  d i s t r i c t s .  

N& Mexico and Utah are considering District Heating 

Possible disadvantages t o  t h i s  approach are‘ 

. I  

i n . t h e  form of proposed amendments to t h e  
eciai d i s t r i c t ’  s t a tu t e s .  

posal is t o  authorize municipal i t ies  t o  fonn heating 
d i s t r i c t s .  ‘This authorizat ion would extend by implication 
t o  spec ia l  d i s t r i c t s .  
l eg i s l a to r s ,  metropolitan water d i s t r i c t s  were se lec ted  

rop r i a t e  vehicles  t o  develop d i s t r i c t  heating. T 
ages of t h e  Nw’Mexico and Utah approach are t h a t  
es ex is t ing  p o l i t i c a l  subdivisions, and ,it is easier 
f t  amendrdents than t o  put a comprehensive b i l l  to- 

I n  New Mexico the  pro- 

In  Utah, through consul ta t ion with 

gether. 
spec ia l  d i s t r i c t s  spec i f i ca l ly  f o r  geothermal d i s t r i c t  
heating are t h a t  t h e  p o l i t i c a l  v i s i b i l i t y  is lower, and 
the  mandate is diluted.  

The disadvantages of t h i s  approach versus c rea t ing  
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b 
f o r  demonstration pro je  ea t ing  publ ic  buildings 
where feas ib le ,  developing innbvative building codes (e 
San Diego s o l a r  hot water i n i t i a t i v e ) ,  and providing public 
education and technical ass i s tance  programs. I . 

The second category of state i n i t i a t i v e s  dea ls  with 
f inanc ia l  incentives. A bas ic  t i o n  I s  a state loan 
guarantee program. I n  terms of axation, r e s iden t i a l  

and be given income tax  c r e d i t s  o r  deductions f o r  expen- 
di tures .  Innovative financing should be explored, such 
as state-supported exploration bond issues. Royalties 
and severance taxes on production f o r  d i r e c t  use might be 
waived, perhaps on a BTU basis. 
d i r e c t  use sources of supply lease/production could be 

commercial a l t e r n a t i v e  energy systems (spec i f ica l ly  
geothermal) may be exempted from property tax assessments, 

f ’  
L 

4 ’  
Also, property taxes on 

deferred until.connnercia1 production is reached. t 

The th i rd .  cat Is with l e g a l  and r 
options. Streamlined regulatory procedures comprising 
one-stop permitting, an ombudsman t o  he lp .pro jec ts  g e t  
going, generic environmental assessments t h a t  d i s t i ngu i sh .  
between exploration and development Impact& and in te r -  
agency coordtaation should be implemented. 
zoning elements should be prepared t o  eliminate the  need 
f o r  spec ia l  use permits and case by case review. 
lease s i z e  should be allowed f o r  d i r e c t  use projects .  
Geothermal resource6 may be defined t o  exclude f l u i d s  as- 
cep t ib l e  t o  d i r e c t  use. 
on nature  of t h e  use, and/or physical  (temperature and 
depth) characteris tics 
character ize  the  geothermal resource as having high enthalpy 
and would subjec t  the  resource t o  leasing, roya l t i e s  and 
severance taxes. Hot water would be characterized by a 
low enthalpy, be subject  t o  appropriation and be exempt 
from roya l t i e s  and severance taxes. 

Geothermal 

F lex ib l  

Such a def in i t i on  might be based 

A physical de f in i t i on  would 

f 
L 

A major i s sue  with geothermal development is t he  natu 
of water r i g h t s  i n  r e l a t i o n  t o  geothermal. Beneficial  
use8 of water should include enthalpy u t i l i za t ion .  
r i g h t s  could be l imited t o  consumptive use o r  o f f se t s .  
Economic d r i l l i n g  leve le  could be designated t o  l l m i t  
l i a b i l i t y  f o r  l i f t i n g  costs..  

Water 

I n  the  e n t i r e  d i r e c t  we area states have a grea t  
portunity f o r  innovative land use and economic planning. 
Integrated development of cascaded mult iple  uses makes 

include indus t r i a l  parks and transmission networks. 

ET - 
Y 

.) - 
L 
b 

i 

sense i n  terms of land use and energy efficiency. 
haps energy cor r idors  could be developed wfiich would 

per- 
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I oramtion on how to n workshop ials l i s ted  in the fol- 

lowing Appendices, 

(916 - 322-5873). i 
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John Boss 
STATE SOLID WASTE MANAGEMENT BOARD 
1020 K Street, Room 300 
Sacr&ento, Cal i f .  95814 
(916) 322-8747 

PUBLIC MEMBERS 

Jack McNamara 

10850 Wilshire Blvd., Sui te  790 
Los Angeles, CAlif. 90024 
(213) 475-4933 

JX m Y  CONSULTANTS, INC. 

Mary Jadiker 
P. 0. Box 28 
Cobb, Calif. 95426 
(707) 928-5323 

B i l l  Woods 
Aminoil USA, Znc. 
P. 0. Box 191 
Huntington.Beach, Cal i f .  92648 
(714) 960-4317 
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2. cos0 $yd Willard, California 
Energy Commission 

, -  

3. Magma and Republic P 
at East &esa Dick Mitchell 

3:45 - 4:30 - Recommendations for Ne@ l w f L ~ T A ~ = :  kith 
Efforts to Expedite Environmental 
Review and Leasing of Geothermal 
(to be continued in Friday small . Water Resources 
group sessions) BLL WORKSHOP PARTICIPANTS r? 

Planning and Research 
Judy Warburg, D 

Report of Federal St ireadhhg  
.I f" 

Procedures" _ _  
hi 

. T~QZI,~ - >  

tion 

boa Boagland, 
Commission 

Syd Willard, California Ehe 
Commission 

Jack h h r ,  BLM 

Request for Comments from 
Workshop Part fcipants 
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WORKSHOP ON FEDERAL LEASING 

I !  s ema n 
Thermogenics, I n c .  
2300 County C e n t e r  Drive, 
Santa Rosa, CA 95401 

S h e l l  Oil Company 
260  maple Court ~ 

ventura ,  CA!93003 

i b  Height 

Leroy Mohorich 
U.S. Geological Survey 
345 Middlefield Road 
Menlo Park,  CA 94025 

Richard Fores t e r  
U.S. Geological Survey 
345 Middlefield Road 
Menlo Park, CA 

Roa Id Bendixen 
Bureau of Land Management 
2800 Cottage Way 

nta  Rosa, CA 95406 Sacramento, CA 

Jack Lahr 
Bureau  of Land Management 
2800 Cottage Way 

Santa Rosa, CA Sacramento, CA 95825 

La ra  i n e  Woitke 
ureau of Land Management 
800 Cottage Way 

Sacramento, CA 95825 

Don Hoagland 
S t a t e  Lands Commission 
1807 13th Street 
Sacramento, CA 95814 

au of Land .S. Fores t  Se rv i  
assen Nationa 
07 Nevada S t r  

H. Jacobson 

Susanvi l le ,  CA 96 

121 F i r s t  St 
County of Inyo 
County Courthouse Owen James e ' Independence, CA . SUNEDCO 

12700 Park C e n t e r  P lace ,  #1500 
Dal las ,  TX 

li ~. 

\ 



WORKSHOP ON FEDERAL LEASING 

Attendees 

Debbie Cannon 
Ca l i f  ornia Energy Commission 
1111 Howe Avenue 
Sacramento, CA 95825 

Mark T o t t e n  
Lassen County 
Courthouse 

s a n v i l l e ,  CA 

J i m  Chapman 
Ijassen County Board 

of Supervisors 
P. 0. Box 674 
Susanvi l le ,  CA 96130 

Stan Walker 
Colusa County 
546 Jay  S t r e e t  
C.olUSa, CA 95932 

J i m  Whalon 
Aminoil USA, I n c ,  
P. 0. Box 11279 
Santa Row, CA 94021 

Gary Stacey 
Department of F ish  and Game 
P. 0. Box 1480 
Redding, CA 96001 

J. L. Wilson 
Union o i l  Company 
P. 0. Box 7600 
Los Angeles, CA 

J- L. Connelly 
Therma 1 Power Company 
601 Cal i forn ia  S t r e e t  
San Francisco, CA 94108 

Mike Paparian 
Hot Springs Pro tec t ion  Socie ty  
1107 9 t h  S t r e e t ,  #lo20 
Sacramento, CA 95814 

Nan Leuschel 
S i e r r a  Club 
1103 9 th  S t r e e t ,  #1'020 
Sacramento, CA 95814 

Tony Brown 
Riverside County 
4080 Lemon Street 
Riverside,  CA 92501 
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b Syd Willard 
Ca li f orn ia  Energy Commission 
1111 Howe Avenue 
Sacramento, CA 95825 

Thomas Nevi l le  
Occidenta 1 Geatherma 1 f -i 
5000 Stockda le  Highway ili 
Bakersf ie ld ,  CA 93309 

Doris N i l m e i e r  
Yo10 County 
292 W e s t  Beamer 
Woodland, CA 95695 

John Corbet t  
'i 

Tahoe National Fores t  f -' 
Highway 49 Qs' 
Nevada C i ty ,  CA 95959 

Gerald Daugham 
Occidental Geothermal 
5000 Stockdale Highway 
Bakersfield, CA 93309 

Susan E l l i s  
Department of Fish and Game 
1416 9 th  S t r ee t ,  12th Floor 
Sacramento, CA 95814 

Dave Chambers 
Lawrence Berkeley Laboratory 
6385 Heather Ridge 
Oakland, CA 94611 

B i l l  Larramendy 
Bureau of Land Management 
555 Lesley S t ree t  
Ukiah, CA 

Patricia D a w e s  

L 
Lake County A i r  Pol lut ion 

255 North Forbes 
Control Distr ic t  

. i- 
Lakeport, CA 95453 w 

t i  Steve Zalusky 

b Lake County A i r  Pol lut ion 

255 North Forbes 4 -  

Control District  

t r  

h Lakeport, CA 95453 

Kathryn Tobias 
Office of Planning & Research 

Sacramento, CA 95814 
1400 10th S t r ee t  Lzr 
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Lunch - (buffet lunch available) 

WOXKSHOP - SESSIONS 

1:15 porn.-- 2:15 p.m. - Workshop Session I 
- -  

Group A - .  question 1 -- Po 
Group B - question 2 -- Po 
Group C - question 3 L- Penthouse* 
Group D - question 4 -- Cortez Room 

. 9  
. .  

Group A - question 2 -- Portola Room, section b 
. Group B - question 3 -- Penthouse 

Group C - question 4 -- Cortez Roa 
Group D - question 1 -- Portola Room, section a 

- .  
F 
v 

T -  
b 

1 -  
' .  b 3:25 p.m. - 4:25 p.m. - Workshop Session I11 

. Group A - question 3 -- Penthouse 
Group B - question 4 -- Cortez Room 
Group C - question 1 -- Portola Room, section a 
Group D - question 2 -- Portola Room, section b 

4:30 p.m. - 5:30 p.m. - Workshop Session IV 
question 4 --'Corkez Room 
question 1 -- Portola Room, section a 

Group C - question 2 -- Portol? Room, section b 
Group D - question 3"-*-- Penthouse 

5:30 p.m. - 6:30'p.m. _ -  . 2 -  

c . * +  I .  

Social Hour - Cocktail Lounge 
(Hors d'oeuvres will be provided) 

6:45 p.m. - 8:30 p.m. - El Rancho Inn Restaurant 
1 - *  - *  

7 : O O  p.m. - 8:30 p.m. 

Dinner 

Informal Review of Work Sheets 
developed in Small Group,.Sessions 
(sheets will be posted in dining 
area) 

i4 . .  I 
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Nancy Deller 4 

4 :  

ki 

Katherine Clement 
U.S. Forest Service 
630 Sansome 
San Francisco, CA 941 . ,  Sacramento, CA 95825 

Bob Sorvaag 
Lassen County 
Planning Department 
Courthouse Annex 
Susanville, CA 96130 

Anthony McClimans 
Napa County. 
Planning.'Depa&ent . 

-1121 F i r s t  Street '  
NaPa , 4558 

Jess Heller 
PG&E 
77 Beale S t ree t  

cisco, CA 94106 

Don Steger 
PUC 
350 McAllister S t ree t  
San Francisco, CA.94102 

Don Lande 
D.O.G. 
5199 Pacific Coast Hwy. 
#309 N. 
Long Beach, CA 90804 

Tom Dodson 
U.S. Navy 
NWC Code 26305~ , 

China Lake, CA 93555 

Jack Williams 
U.S. Forest Service 
630 Sansome 
San Francisco, CA 94111 

Norman Ingraham 
NCPA . 
770 K i e l y  Blvd. 
Santa C l a r a ,  CA 95051 

Tom Vargo 

Max Linerick 
SMUD 
P.0. Box 15830 
Sacramento, CA 95813 

L 

F- 
b 

Judy Warburg 
Dept. of Water Resources ' 

1416 Ninth S t r ee t  
Sacramento, CA 95814 

Alan Hockenson 
Dept. of Water Resources 
1416 Ninth S t r ee t  
Sacramento, CA 95814 

Pa t r i c i a  A. Butler 
VTN Consolidated 

-a- 

f --- 
G. 

USGS 
2465 El Boy e Roa4 
Sui te  400 
Palo Alto, CA 94303 

Joanne Kerbavaz 
C / O  Senator.  Omer Rains 
State:Capitol, h. 5082 
Sacramento, CA 95814 

Robyn Boyer 
C/o Assemblyman Lev ine  
Sta t e  Capitol  
Rm. 4167 
Sacramento, CA 95814 

I2 

f: 
Warren Smith Lrirj 

f 
Santa Rosa, CA 95401 i t 

PUC bJ 

Hunter Weller . ks 

Sacramento, h; 

Union Oil Co. 
P.O. Box 6854 

c- 

t B i l l  Fofey - 

350 McAllister S t r e e t .  
e- 

t *  . San Francisco, 

1- 
Bureau of Land Management 
2800 Cottage 

Bob Macy f '  
- 
, 
#d SUNEDCO 

12700 Park Central 
Sui te  1500 
Dallas, TX 75251 









,--- T H U R ~ A Y ,  

12:OO p.m. - 1:15 p.m. 

Lunch 

t -  
isl 

f "  
2:30 p.m. - 2:45 p.m. b 

Coffee Break i .: 

i4 

, *  

a1 Users, continued 

2:45 p.m. - 5:OO p.m. 

bow t o  ge t  a direct geothermal -ALL WORKSHOP PARTICIPANTS . ,' . 

heat pro j ec t s t a r t ed  

Problems which may be encountered 

What the  S ta t e  can do t o  provide 

-RESOURCE PERSONS ( to  be arranged) 

k 

a more supportive environment f -  
b i 

T I' 

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 Ut i l iza t ion  

10!30 a.m. - 18:45 a.m. 

i 

PANEL: 
t 

John H. Woods, Vice President I 

Ken Bromberg, Geothermal Loan 
Bank of Montreal 

Guarantee Program, Department 
of Energy 

i-' Coffee Break 

Sharon Se l l a r s  
Department of Energy 

10:45 a.m. - 11:15 a.m. 

hnical Assistance f o r  
Direct Geothermal Heat Projects  

I 

Regulatory Procedures f o r  d r i l l i n g  
and operation of shallow and low 
temperature geothermal w e l l s  - -  

. A California-Oregon comparison-- 

Deborah Justus ,  Oregon Department 

Doug Stockton, California Division 
of Energy 

Qf Of1 and Gas 

biscussion of desirable  changes 
t o  Calsfornia's regulatory - 
procedures @ I  

hd 



’ 1:15&.m. - 2:30p.m.  b -- ---- 
Regulatory Procedures, continued 

r j  

2:30 p.mL .- - -_- *-. 
f a  Workshop Wrap Up ir 

t 



A-4b WORKSHOP ON L O W  TEMPERATURE 

THE POTENTIAL FOR DIRECT GEOTHERMAL 
FEAT UTILIZATION IN CALIFORNIA 

March 8 and 9, 1979 

Richard Miller 
Pacific Resources Manaffanent, Inc. 
727 W. Seventh Street 
L o s  Angeles, CA 90017 

Robert Van Horn 
GRIPS Commission 
2628 Mendocino Avenue 
Santa Rosa', CA 93401 

rmogenics, Inc. Fred Conte 

at Davis 

2300 County Center Aquaculture,Specialist 
University of California 

554 Hutchinson Hall 
Davis, CA 95616 

Syd Willard 
California Energy Commission 
1111 Howe Avenue, MS 68 * R. C. Martin Sacramento, CA 95825 

~. ~ 

Division of Mines ti Geol 
1416 9th Street, Room 13 Debbie Cannon 

California Energy Commission 

Sacramento, CA 95 

City, CA 90710 

2815 0 Street 

Los Altos, CA 9 

Stanley Walker 



. I  

WORKSHOP OM LOW TEMPERATURE 

Attendees 

Sam Dermengian 
Geothermal Information 

318 Cherrywood 
West Covina, CA 91791 

Services 

Phil Hennis 
Rose Valley Ranch 
Box 159 
Olancha, CA 93549 

Donna Benner-Drury 
Aerojet Energy Cbnservation Cb. 
P. 0. Box 13222 
Sacramento, CA 

* Rollin Russell 
McCulloch Geothermal 
10880 Wilshire Boulevard 
Los Angeles, CA 

Gregory ,Raasch 
Union Oil 
461 S. Soylston 
Los Angeles, CA 

* Leo Ray 
Fish Breeders 
Route 3, Box 193 
Buhl, Idaho 83316 

Shiz Harada 
Cal Florida Plant Qrp.  
P. 0. Box 1356 
Fremont, CA 94538 

Divison of Oil and Gas 
1416 9th Street, Room 1316 
sacramento, CA 95814 

* Doug Stockton 

* Larry Howard 
Presbyterian Intercommunity 

2865 Daggett Street 
Klamath Falls, Oregon 97601 

Eileen Burnett 

100 Oceangate 
Long Beach, CA 

Hosp it a1 

. State Lands Commission 

.?, 
Page 2 
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i’ Tom ,9vanoe 

Foremost and Mc Kesson Inc. 
&e Post Street t 
San Francisco, CA 

f ’* 

bd Mario del Solar 
Foremost and McKesson Inc. 

f i  One Fost Street 
San Francisco, CA 

EG & G Idaho Inc. 
P. 0. 1625, UPD Trailer #4 c 

Idaho Falls, Idaho 

Jim Chapman 
Lassen County Board 
of Supervisors 

P. 0. Box 674 
Susanville, CA 96130 

Philip Edwardes 

Courthouse Annex 

L& 
*Bob Schultz r. 

City of Susanville , & :  

Susanville, CA 96130 i 
€mi 

R. F. Ward 
Occidental Geothermal 
5000 Stockdale Highway 
Bakersfield, CA 

Thomas Lee 
R. C. Dick Geothermal 
25 Mitchell Boulevard 

c 
L 

San Rafael, CA c 
k, 

Bob Sorvaag 
Lassen County Planning Department 
Courthouse Annex 
Susanville, CA 96130 t 
Mary Jadiker f ’  
Lake County Planning Commissi kid 

L 
225 North Forbes . 
Lakeport, CA 95453 

Doris Wiloox 
Lake County Board 
of Superyisors 

255 N. Forbes 
Lakeport, CA 95453 

Bureau of Reclamation 
2800 Cottage Way 
Sacramento, CA 95825 

f ’  
. Lyle T. Tomlin bd 

id 
c c  
! 



 HOP^ ON LOW TEMPERATURE Id 
Fred Boucher 
Wahl Company 

' 2338 Dana Court 

*Sharon S e l l a r s  
Department of Energy 
111 Pine  S t r e e t  
San Francisco,  CA 94112 

Winifred Yen 
Lawrence BerkeXley Laboraaory. 
Univers i ty  of California 
Boalt H a l l ,  Room 367 
Berkeley, CA 94120 

Richard H. Matherson E r n s t  Zurf lueh  
c u l t u r a l  Growth I n t e r n a t i o n a l  Engineering Co. 

I n d u s t r i e s  Incorpor 220 Montgomery S t r e e t  
San Francisco, CA 

Michael Seaman 
gement Board 

co, CA 94115 

. G r e w ,  Chairp 
bra J u s t  us 

Director, Depar 
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WORKSHOP ON L O W  TEMPERATURE 

Attendees 

Fred C. Hoff 
3asic Vegetable Pmducts 
9. 0. Box 599 
Vacaville, CA 95688 

Ken Wonstolen 
National Conference of 
State Legislatures 

1405 Curtis Street, 23rd Floor 
Denver, CO 80501. 

Terry- Stewart 
Co-ulter 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, #lo4 
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 Ha11 
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 

i' 1 Page 4 hi 
t '  
L; Derek €Emson 

3825 17th Street 
San Francisco, CA 94114 

Albert Holmes 
2301 Broadway, #lo4 
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 Ranson 
Lawrence Livermore Laboratory 
P. 0. Box 808 
Livermore, CA 

J. R. Cogan 
P 8' m e n  
806 N. 4th 
Lakeview, OR 97630 

R. B. Weiss k d  

Harding-Lawson Associates 
P. 0 .  Box 3030 i :  

c1 San Rafael, CA 94902 

Thomas Lee 
R. C. Dick Geothermal 
25 Mitchell Boulevard L 
San Rafael, CA 

t 
Connie Anderson LJ 
Pacific Soi l s  Engineering 

f-  1402 W. 240th Street 
&id Harbor City, CA 90710 

Louis Capuano 
Thermogenics 
2300 County Center Drive, Suit 
Santa Rosa, CA 95401 

Joanne Kerbavaz . 
Senator Omer L. Rains Off ice 
State Capitol, Room 5082 
Sacramento, CA 95814 

Dave Chambers f 

6385 Heather Ridge t 
Oakland, CA 94611 b 

t 

L 

C f  

t :  

f ;  

b! 

P I  



W TEMPERATURE P a g e  5 

S Robyn Boyer 
Solid Was,te Management Board Assembly Suhcommi t t ee 
1020 9 t h  Street on Energy 

e n t o ,  CA 95814 \ c/o Assemblyman Levine 
S t a t e  Capitol, Room 4167 
Sacramento, CA 95814 

S t a t e  Lands  Commission 
c e a n g a t e  
Beach ,  CA 

r e s s a n i  
or A l q u i s t  O f f i c e  

S t a t 6  C a p ' i t o l ,  Room 2035 
, CA 95814 

Bank of M o n t r e a l  i i  
I 4 25  C a l i f o r n ' i a  S t r e e t  

r a n c i s c o ,  CA 

ne (xllver 

at Ut i l iza t ion  Center 
Klamth Fa l l s ,  OR 97601 

Oregon I n s t i t u t e  of Technology 
Cko-Heat Ut i l izat ion C e n t e r  
+KLarnath Fa l l s ,  OR 9'7601 

f J  Charles. Itigbeen 
h @ e o n  I n s t i t u t e  of T ~ C ~ ~ O ~ O E Y  

i 1  ' * John h n d  

I 
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LIST OF WORKSHOP MATERIALS 

i ho - Well Const 
June 1978 

-L 
i: 

f Idaho - Dri l l ing  f 
and Minimum Well Construc 

1 Resources - Rules and Regulations 
, June, 1978 

Information and assis tance 
regards t o  d i r e c t  geothermal uses) 

The Ut i l iza t ion  and Eco 
Space Heating, by Jo 
Associate Director o 

ure Geothermal Water f o r  
f Civil  Erigineerina Technology. 
ion Center, Oregon I n s t i t u t e  

c 
c' . -  

L 

ans, John H. Woods, Bank of 

California - California Division 




