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CHAPTER ONE: Introduction - The Risks Associated with

Geothermal Hydrothermal Commerc1a11zatlon

and. Thelr Impact Upon PrOJect Financ1ng

,Introductlon

v Commerc1a11zation of geothermal hydrothermal resources in

the Unlted States began in the late 1950 s with the exploratlon,

ddevelopment and productlon of the dry steam hydrothermal field

at The Geysers by Magma -Power Co. and Thermal Power Co. This

~ was followed rather qulckly in the early 1960 s by a flurry of '

fexploratlon act1v1t1es‘1n the hot water hydrothermal systems of

the Imperlal Valley and Mono-Long Valley areas, of southern and

eastern Callfornla respectlvely But unllke the s1tuatlon at

,The Geysers, where commerc1a1'development'has proceeded over
the next two decades at an ever—lncreasxng rate, commerc1a1
"exploltatlon of the West' s numerous other- hydrothermal flelds

-stalled rather abruptly and has only recently begun to show

31gns of 11fe : Why has hydrothermal commerc1allzatlon of these

l nonesteam,hydrothermal,systems notrkept pace?'

- A close examlnation of these two contrary trends reveals

‘ that there ex1sted a dlstlnct set of dlfferentlatlng c1rcum-

"'stances whlch have served to block commerclal growth outside

‘lThe Geysers and delay hydrothermal geothermal s ascent to a -

;»3’more promlnent role 1n Amerlca s energy fuel hlerachy All_'
' ”of these varlous differences fall under ‘the loose headlng of

,"rlsks" 1f we accept the deflnltlon of "rlsk".as "the

1.




: mlnerallenergy fuel depos1t or reserv01r

h'possihility of suffering harm or 1oss,"1' For it is their

presence nhich»hashconjured up darkrimages of "possible loss"

_in the minds of investors, bankers and potential users for

neariy'twenty Years; thus posing obstacles‘to'financing hydro-

 thermal projects.

These rlsks may be broken down 1nto five distinct cate-
| gorles- 1) resource risk; 2) technologlcal risk; 3) regulatory

risk; 4) something we chall.carl"lnvestment parlty risk'"; and

- 5) a factor we shall label "1nst1tutlona1 risk aversion." We.

shall now deal w1th each of these in turn and attempt ‘to assess

- their 1mpact upon hydrothermal f1nanc1ng.

1) :ResourcesRisk- rThis'first;type of risk is virtually

funlque to geothermal resources among energy fuels. Z Hydrother-

mal ut111zat10n prOJects whether for electrlc or non- -electric
use, must be 31ted on the produclng fleld itself | Unllke a

facility u51ng coal 011 uranlum, or natural gas Ageothermal-

.based progect :Ls not 1ndependent of the vagar:.es and uncertain-

. ties assoc1ated w1th estlmatlng the useful llfe of any subsurface

Should the hydrothermal field developer 8 reserv01r

performance forecasﬁ}prove 1ncorrect and the fleld s productlve

'\efl ’ The Amerlcan Herltage chtlonary of the Engllsh Language

(1976) at p. 608 (paperback edltlon)

-2 jAlthough hydroelectrlc power plants may also face it.
3 A coal-fired powerplant it should be noted, is built and

de51gned to burn only a certain spec1f1c type of coal.




;capacity declinebelow thatrlével reQﬁired to sﬁpply‘the user's
facility at any time_prior to the end of its“projecteduseful
life, then thatkuser'faces lost ihvestment dollars;-reflace-
‘ﬁent'costsvwhiCh in all probability far exceed those incurred
in the initial’geothermal project'and;'possibly WOrst of all,
‘k"lost" productive capacity while'they SCraﬁble to get a ''sub-
stantive" fuel and either~retrofit their'geothermal-hased plant
. or build}a new one elsewhere;: For}The Geysers,‘much.of this
risk was reduced during the 1960-1967 period as PG and E and
"‘Magma/ThermalQmétChedﬂTheir reservoir predictions to actual
performance. Butithe far hore numerous hot Waterlhydrothermal

systems could not use Geysers dry,steam experiehce as a guide.

' Looklng at thlS senarlo from the perspectlve of the
user and salting in the hlgher uncertalntles associated in
estlmatlng geothermal reserv01r performance as opposed to oil
or gas,4 it is not hard to understand why geothermal field deve-
1opers and both electrlc and dlrect users seemed to be constantly
',"talklng past each other" 1h~negot1atlons The site spec1f1c
‘nature of hydrothermal and other geothermal usage 1s a rlsk—
creatlng characterlstic that is’ unlque among energy fuels and
'thus new to the varlous user communltles Its role as a f1nan-~‘

cial’ dlSlncentlve in blodklng geothermal hydrothermal commercia-‘

| .11zation can hardly be overestlmated

',4f7 Telephone conversatlon between the author and E. A "Pete'"
Sims, Pacific Res. Mgt. (Los Angeles),\formerly of DeGolyer
B & McNaughton (Dallas)
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2) Technolog1ca1 Risk: ‘Assuming for purposes of argument

‘that the resource-related risks we have noted could have been
ﬁ.amellorated elther generlcally or on a prOJect spec1f1c ba31s
hydrothermal resources still forced risks 1nvolv1ng utlllzatlon
technology Unllke dry steam: f1elds hot water systems cannot
flt into existing electrlc utlllty and 1ndustr1a1 methods of
energy fuel utlllzatlon Conventlonal electrlc and 1ndustr1al
turbines are driven by steam, whlch is created by burnlng the
‘energy fuel in question (coal 01l/gas or nuclear) under a
boiler. By a qu1rk of its. ex1stence The Geyser dry steam
field merely cut out a step in thlsrprocess, i.e., the combus-
tion of the.fossilﬂfuel':AHot*water syStemS' itlmight be argued,
should have also found ready acceptance since it is a relatively
yeasy process to convert hot water under pressure into steam by

;"flashlng"‘lt,fl.e;,,suddenly reducing the pressure.

Unfortunately,{there were several problems 1nvolved w1th
~such a procedure " First of all "flashlng" results in a 1arge
loss of fluid volume At 150°C , e.g., almost none’ of ‘the hot
water is effectlvely transposed 1nto steam most of 1tt: simply :
’dlsappears 5 At 3090 € by contrast fully 33% surv1ves for/

us 6 Thus only a few of the numerous dlscovered hot water

i flelds were of suffic1ent temperature to even be con31dered for

'riuse by the "flashed steam" method And by virtue of thelr very :

Donald B Whlte "Character1st1cs of Geothermal Resources
T in Geothermal Energy (1972) (Kruger § Otte, Eds.)
' 6 PR . pp. 69- 84, of 81.

id. .
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~high temperatures, they containedinumerous'dissolved minerals
Which constantly."plugged\up“ and corroded well bores and other

hardware and rendered the Pprocess extremely uncertaln There

" was also the problem of hydrogen sulf1de (HZS)’ carbon dlox1de

(COZ) and other noncondensrble gases whlch could survive the

- "flashing", cau31ng air quality dlfflcultles and puttlng back-
pressure on the turblneSv- Thus, the ultrmate performance of a
"flashed steam" faclllty was open to questlon Nor dld any such
fac111t1es ex1st untll the late 1960 s - early 1970 s, and all

of those were out31de the U.S (1n New Zealand Japan and Mex1co)

L If the'hot water_were to beikept intact and itself
used to generate-electricity;'an additional problem arose.
Conventlonal turbines ‘all utlllzed steam not water Only hydro-
electric power plants could be said to use water and they did so
in a fashion totally 1napp11cab1e to the geothermal hydrothermal
fi environment. A scramble therefore began to come up with a

utilization technology -that could allow the less than-scorchlng

']_'(below 400 C) systems to be exp101ted Wlthout vg01ng into any

o cycle

great detail the nomlnees have 1nc1uded the "total flow" con-

cept /. ‘the "hellcal screw expander concept8 and the "blnary

"9 Although these and,others appear tovpresent,attractlve ,

v‘7,‘ Developed by Lawrence leermore Laboratory
,.8u,gDeveloped by Roger Sprankle : '

"~ 9 Developed by several entltles 1nc1ud1ng the Magma group of
: ‘companies (their patented "Magmam ax' process is presently
belng tested on a pilot plant at East Mesa). D.O.E. is also

testlng a blnary concept at Raft Rlver Idaho
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long'term prospects” as of'this writing nOne have yet'succeeded.
'jin ellmlnatlng the technology utilization obstacle to flnanclng

" most. hydrothermal commerc1a11zatlon progects Technologlcal
fﬂ‘rlsk was and is a maJor hurdle to geothermal hydrothermal commer -

4lc1allzatlon

-,3)‘ Regulatory‘Riski‘ While the two. types of risks we

- have just. surveyed lean nlore to »‘quirksof nature,’ the'remain.-
.‘lng three are for the most part man-made. _ What we have dubbed
khl,"regulatory risk" 1nvolves two maJor components l) Federal 1andt
f,~management pollc1es and 2) Federal State and local substantive

~'env1ronmental regulatlon in the areas of air quality, water qua- -

'lrty:and'solld waste disposal.

- We have dealt with both of these‘topicslat,some length
: in preyious'reports under this contractilo so we wlll not delve
"'1nto the1r 1ntr1cac1es here other than to. point out ‘how their
;presence has dlscouraged investment in geothermal hydrothermal

e commerc1allzatlon The Federal 1and problems, 1n partlcular

have beleaguered the hydrothermal 1ndustry for the entire twenty
e:year perlod It took nearly ten years for Congre351onal passage
of 1eglslatlon allow1ng access to the hydrothermal systems be-‘

b::,neath the Federally-controlled lands.11 Another three years _'

10*,jSee e.g., J. M Energy Consultants, Inc. Rpt No 1028
' (Feb 20, 1981) for a detailed look at the latter and
Rpts. No. 1025 (Oct. 20, 1980), 1026 (Nov. 20, '1980) and
1027 (Jan. 10, 1981) for treatment of the Federal land
problems.

11 P.L. 91- 580 Dec. 24, 1970; 30 U s. c. 1001- 1025.
6.




: passed before 1easrng and operating regulations were put into

12 and the first geothermal lease sale held. 13 Seven years .

‘place
7later only a meager 16% of the lands 1dent1f1ed by USGS and BLM
as "known" areas have been offered for lease, while a whopping
v27Z,of the noncompetitlve lease applications for "wildecat' "
acreage remain uhprocessed by Forest Service and BLM, some

~after five or six years-14‘4$eVeral of the_early<"grandfather"

“areas, such as Mono-Long Valley, are yet to be put up for lease.

, Those operators who have been able to obtain Federal
geothermal leases have been furthervdogged by protracted-delays

in the issuance of drilling permits’15' Keep in mind that these

: ,two steps - leas1ng and exploration - are but the first steps

toward commercial development., Delays of the kind experlenced

by the geothermal 1ndustry ones the past ten years literally

"choke off" commerc1allzation before it can even get rolling.

- The very act of biddlng on a Federal lease has become an

extremely risky act

These Federal land problems have slowed the march

- of hydrothermal resources to such a degree as to obscure the

potentlal rlsks 1urk1ng in the alr water and solid waste

13
14

15
. Streamlinlng Task Force to the IGCC (Jan 1979)

The former of 43 CFR Part 4200 (BLM), the latter at 30 CFR'

© Part 270 (U.S.G.S.).
- On January 20, 1974 tracts at The- Geysers were put up- for bid.

J. M. Energy Consultants, Inc. Report No. 1024 (Aug 20, 1980)
Geothermal Streamlining Recommendatlons, Report of the




| " regulations of all.three levels of gbvernment. But at The

16 yhere the predominance of

Geysers>and in.Impgrial Vﬁlley;
L pﬁiﬁételY-OWﬁed lénd and the“cofresponding absence of the
" Federa1 land management risks jﬁst nbted have allowéd the

greatest commercialiprogfesé to.také place, this additional

' regulatory risk.factorrhas_comegto,thé'fore;

At TheyGeyéers,‘locallair quality regulatbrs have
'7':slowed.commgrcial”éxtenSioh'of‘the.field intb Lake'Couhty.'-
'}This'wéé due to st—relatédprbbléms; The Lake County Air
‘Pollution Contfpl Distiict'(LCAPCD)jrefused to issue field
. development or plant permitéiuhtil‘stringent and expensiVe

abatement measures were added to the proposed projects.17

In thé'Imperial‘Valley,'by contraét; the major
"cdncerns‘revolvedtaroUnd'land subsidenice and water quality.
|  Creation of a coﬁnty,General’Plan'Element and a Master EIS

~ for each system;wefe3thereforeArequiréd, with much attendant

-~ delay.

Recent additions to the environmental regulatory quiver -

k'xlin the air,quality>and watef{qﬁaiity}éreas wére thoroughly o

16  Pilot power plants have been or soon will be operating at:
Niland (So. Cal. Edison/Union 0il and S. D. Gas & Electric/
~'Magma Power); Brawley (SCE) Union and McCulloch Geothermal
-~ . Cal. Dept. of Water.Rescurces);,Heber'(SCE/Chevron); and
. East Mesa (Republic Geothermal and Magma Power). .
. 17 See Rpt. No. 1028, op. cit. ,
.18 - did. o : "

"1,:8,‘1’k




' discussed'in a previous'report.lag‘Their full impact has yet to
be felt and will not be until the land management '"bottleneck"

is broken and-prospectsdadvance to. the production/utilizationr

- stage where: serlous regulatory consmderatlon;w111 probably be

, encountered as the 20- 30 year 1mpacts of projects are evaluated.

In sum, the "regulatory risks"‘assoc1ated with geo-
- thermal commercialization; particularly in the key arena of
- Federal land management, have served as a'powerful disincentive

© to investment in hydrothermal resources over the past two decades.

4) InvestmenteParity Risk: Prior to passage of the
8, 19

,-Energy’Tax Act>of l97 potentlal geothermal 1nvestors faced
an 1mposs1ble 51tuatlon in evaluatlng competing 1nvestments vis-
 a-vis geothermal Unllke geothermal oil, gas, coal and other
-natural resource projects presented attractlve tax shelter
opportunltles on both 1n1t1al cap1ta1 1nvestment and future
tcash flows 20 When the resource, technology and regulatory
risks of hydrothermal projects were added to thlS basic 1ack
iof tax parlty, there was llttle ch01ce in the matter As a
“,result geothermal developers scraped and scrambled for capltal
'_4wrth‘11ttlewsuccess and only those.flrms recelvrng geothermal-
driven.cashpflows’from-TheGeysers'could‘afford tofmakedaddi;

* tional outlays at any,high-level;' The difference in tax treatment

© 19 P.L. 95-618.

20 - The,lntanglbles optlon (26 USC 263(c)) granted the former
’ and percentage depletion (26 USC 613(b)) the latter.
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made‘for the major difference.in the projected rates of
return‘of geothermal vs. non-geothermal investments. The “invest-
ment risks" of‘choosingftheﬂgeothermal prOjeCt}were therefore |
all too clear'throughoutnthis period deterring both large oil/
,energy corporations and individual investors looklng for llmited
,partnership 1nterests in private or public drilllng programs put
together by the smaller"development.firms. - This: aspect,.how—

ever, as a risk element to financing has now been removed.

5) Institutional Risk Aversion?v With the regulatory and

other risks dlscouraging both corporate and individual investors

and financ1al 1nstitutions geothermal developers with attractive

hydrothermal prospects turned to 1arge and small ut111ty and
1ndustr1al users as a source~of'pr03ect funding., Their logic

was 51mple - Based upon pOStél973“energy cost escalations and

the growing recognltlon by these users of the risks of total
"non-avallability of fuel due to embargo catastrophe or cut-off
: by a 1arger supplying entlty, the geothermal opt:Lon was given a
_hearing Hav1ng one's own energy supply tled up for the next

‘Um 20 to 30 years at prices set by an arms length contract w1th a -
.vgeothermal developer seemed attractive to many ‘user firms It
'{was partlcularly so 1n the energy-1ntens1ve fields of primary
'metals paper and wood products and chemicals Entitles like -
’JAmax, Inc., Weyerhauser and Dow Chemical were soon collaboratlng
:'on drllling’prOJects w1th a w1de assortment of the smaller :

:geothermal‘developers. An analogous situation was soon found

among electric utilities w1th the prlmary thrust coming from

- 10.




smaller publicly-owned entities like Northern Calif. 'POWer'Agency
(NCPA), the Calif. Dept. of Water Resources (DWR) and the City of
S Burbank

a VBut-thiSftrend,,however encouraging; has thus far

- failed to provide'fiuancing-ontthe level necessary required to
| get hydrothermal:coﬁmercialization'offlahd running; N.C.P.A.,
~ D.W.R. and the Sacramento Municipal Utility District (SMUD), e.g.;

have all chosen The Geysers, The reasons seem fairly obvious.

The’high'risks associated with subsurface energy
1fue1/minera1 explorationland development‘are simply not compati;
: ble with the extremely hlgh degree of rlsk aversion which is
endemlc to regulated utlllty and 1arge industrial flrms It

| 1s sxmply not part of ‘their 1ndustr1a1 or psychological makeup.

" Added to this were the’ negatlve results experienced by several

Vf;‘of these entlties as a result of’thelr lnltlal geothermal Jornt

o ventures It is 11tt1e wonder that feW' if any, ‘such arrange-

'ments have surfaced over the past several years t There is no

* uquestlon that the user community lS amenable to hydroghermal

",resources but thelr role in flnanc1ng those progects w111

’lprobably not extend to fleld exploratlon and development on any

"great level

:'-Summarz |
We have spent a falr amount of effort in laylng

| out the various hydrothermal resource related "rlsk" factors

-~ 11.




which have haﬁpered'commefcialization‘efforts thus far. We have
‘  done this in order tb setvthé'foundation on'whichvany proposed or
- existing set of financial incentives must Sténd - No effort at
'creatlng 1ncent1ve programs w111 be effectlve 1f it does not
address, cumulatlvely and speciflcally, the rlsk factors which
“have rendered it almost impossible to obtain financing for most

hydrothermal commerciélization projects.

We ﬁillinOthurn our attention’to~theuvariou3'incentive
programs enacted by Congress dver}thefﬁast‘six'years in an effort
1t670vercome these obstéclesvﬁith an analytic éyé to both the

v»iogical«support fbf?theirfénactméntvand,the perceived_impact of

each.

12.




’CHAPTER TWO: The Federal Government s Response - Programs

De51gned to Ameliorate Risk and Prov1de Financ1al

Incentlves.

~Introduction-i
In attemptlng ‘to remove the rlsk obstacles -we have noted
,11n Chapter One the Federal government has created a series of
programs to prov1de flnanc1a1 1ncent1ves for goethermal develop-
d,ment » These can be broken down 1nto four categorles 1) tax
' 1ncent1ves, 2) 1nd1rect f1nanc1a1 1ncent1ve programs 3) direct
grant/costfsharlng programs; and &) attempts at reducing regula-

_tory risk through the enactment‘of legal and institutional reforms.

1),f Tax<Incentivesr’ The Energy.Tax‘Act‘of 19781 granted
to: all geothermal resources'the-benefits of’the Current deduction
~ for 1ntang1b1e dr1111ng costszuand percentage depletion3 on*geo4
ffthermal income. The Act. also prov1ded for an addltlonal 15%
flnvestment ‘tax credlt on the tanglble portlon of fac111t1es
'gutiliz1ng geothermal resources & Thus, in one fell swoop, the
ttax and 1nvestment dlsparlty rlsk factor Whlch had -inhibited
7igeotherma1 1nvestment for so- long was removed In. fact glven

'»ithe add1t1onal ITC and the hlgher 1eve1 of depletlon allowed

such resources.nowkenJoy a;sllght»advantage.

~ P.L. 95-618.
’1b1d. at § 402(a) .
ibid., at §403(3).
ibid., § 301(a)(1).

Pwo
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But its two years of ex1stence on the Federal code-
books has also shown thatthu;partlcular risk factor was ‘not. alone
1n delaylng hydrothermalvcommerc1allzatlon Resource utili-
zation technology,,regulatory and 1nst1tut10na1 aversion

risk hurdles remalned to be confronted

2) Indirect,Financial Incentives: 'GLGP & Reservoir

Insurance.

a) Geothermal Loan Guaranty Program (GLGP):
‘Foremost’of these incentives,has been the Geothermal'Loan
Guaranty Program (CLGP); enacted by Congressvas‘Title II of
_the Geothermal Energy Research Development and Demonstration
ejAct of 1974. 3 The GLGP establlshed the Federal government as
the 100% guarantor of loans for up to 75% of the total costs

of a geothermal prOJect

S When flrst enacted “the GLGP was actually a b1t out
 of synch with the life cycle Aif you w111 of hydrothermal commer-.
'clallzatlon. Exploratory act1v1t1es are tradltlonally funded

' nith taxésheltered dollars whether from 1nvestors or. by -

'2g corporatlons re-lnvestlng sheltered income. And the exploratlon v

-stage 1tself must wait for the assemblage of leases.l Therefore

5 p.L. 93 410, 88 Stat. 1079; 130 USC § 1141 et. seq.

6 t,f30 Usc: '§ llél(c) For certain publlcly -owned. entities,
 the Energy Security Act of 1980 increased this percentage
~ to 90%. See P.L. 96-294, 94 Stat 611 (June 30, 1980),

at § 641 :

14;




luntil land packageslcould be'put together, tax sheltered :
drllllngydollars expended and a commercial resource mnot only
dlscoverﬂ but proven to the satlsfactlon of users and bankers
(through'step-out drrlllng,_lnterference testing and reserv01r
"performance estimates) no real commercial loan situation even

" existed. Thus, ‘the regulatory and 1nvestment parlty risk
_factors (as well as perhaps those related to resource life

and utilization technology)loglcally precede thellnstltutlonal
'aversion risk_hurdleVWhich the GLGP addresses in any case only
| partially 'The GLGP.approach while necessary, cones into the
commercialization plcture at the end of the pre-productlon cycle,
whlch the other four factors we. have dlscussed each create
obstacles much closer to the inltlatlon of any project's life
"'and therefore‘ assume primacy in developer and 1nvestor calcu-
_1atlonsl It is therefore ‘not surpr1s1ng that the bulk of the

'GLGP appllcatlons are from The Geysers7

and (secondarily) from
the Im.perlalvVall_ey8 where,»as we have noted throughout~this
~report, the other;risk»factors’have been removed to a great
extent At The Geysers e. 8-, reserv01r performance estlmates
have twenty years of actual productlon to reference ’utlllza-
“tion technology is "off the shelf " no Federal 1ands compllcate

9.

the plcture and a 1967 court dec1s1on prov1ded tax parity a

f'vfull decade before passage of the. Energy Tax Act of 1978. Were

;17,.j The Bank of Montreal/N c. P A power plant is. the Sonoma
‘  County portion of The Geysers.‘

,8fp ‘Republic Geothermal s East Mesa prOJect and McCulloch
o Geothermal's South Brawley project.

9 Reich v. C.I.R., 454 F.2d 1157 (9th Cir. 1972), 52 TC 700
r ,(U S ‘Tax Court 1969) '

15,




Suchithe'caSe,elseWhere; the»GLGP's impact'would have been several

Quantums'higher;

b) ReservoirgInsurance: ‘While Congress enacted the GLGP
in 1974,rlong.before~the need for it had arisen, definitive
action has yet u;be~taken'on a more pressing issue. The point
was. first ralsed to the author s knowledge by Donald F. X.
erlnn in January 1975 10 Finn pointed out that the ''resource
risk" obstacle was of primary 1mportance and,some sort of

"insurance" was necessary to obtain utility/user acceptance.

Unfortunately,-no one in power heeded this call and
the efforts at creatlng such reseryoir insurance" fell mainly
~into the hands of Finn and a few other lndependent consultants, 12
one of whom op1ned<1n 1978 that "some mode of reserv01r insurance
 must be dev1sed to brldge the gap. between present [resource]

~ uncertainty and'future,assurance "13

fg In 1979, a Phlladelphla insurance brokerage flrm
Corroon & Black Inc dec1ded to make a thorough study of the
problem and attempt an 1nnovat1ve solution., By theﬂbeglnnlng»
"of 1980 they had conv1nced themselves of.the fea51b111ty of a‘>

reserv01r 1nsurance program from the underwrlter s perspectlve;

"';10k’>See Proceedings: Conference On Geothermal Energy And The/
- Law (U.S.C. Law Center 1975), at p 23 .
-,1411 id. : R SR . ‘ o
‘12 McNamara, "Geothermal Reserv01r Assurance - A Problem That
Must Be Faced ' 6 Geothermal Energy Magazine 24 (Feb 1978).

, 13 1d




Insurance Company. of NorthkAmerica (INA) agreed with them
and in 1980 initiated the first geothermal reservoir'insurance pro-
‘ gramf~ INA's policyjcontemplates only'a‘seven year term, however,
jand this haslcaused.some concern-in the industryr It should
- not, sinceaa new policy coﬁld'be written at'that.time with an
even stronger ba31s in predlctlng reservoir performance ‘Ini-
tial premium rates have apparently also alarmed ‘some developers
but again this is to be.expected>1n’a fleld as totally new as
this one and with such scant actuarial backup.l A similar
,experience (high initial premiums‘folloWed by'dramatic reduc-~
tiOnsdbasedvon several years of failure-free’eXPeriencdh occurred
in‘the insurance'of‘nuclear power,plants duripg the 1955-1968
vperiod.‘ It is worthikeepingfin“mind,,however; that private .
insurer’s only ﬁndertook:nuclear‘insurance withfthe active par-
ticipatlon of the Federal governmeﬁt'umder'the Price-Anderson

14 The U.S. putma~"ceiling“?on the amount pajable by'

Act.
"1nsurance for any nuclear dlsaster and 1tself carried the bulk
of the coverage up to that 11m1t after an 1n1t1a1 underwrltlng

by a pool of prlvate 1nsurers

_ Slnce the 1nsurab111ty problems posed by geothermal~.
"reserv01r 1nsurance somehwat parallel those of nuclear in the
sense of presentlng_an-1nadequate_h1stor1c and_statlstical base

 upon which to gauge risk and therefore set premium rates, as

-

14 42 USC 2210, Act of Aug 30, 1954, c. 1073, ch. 14, § 170,
-~ as amended -

17.




- well as posing a need for a Federal "back up" program, the
- Division of Geothermal Energy asked the Congress to authorize

some sort of Federal reservoir insurance.

As enacted dﬁ JuneFBO, 1980; the Energy Security Act of -
198015:dea1t withea bread'range‘of eﬁergy‘financial incentives.
'Among these was Title VI which was dubbed the "Geothermal
Energy Act of 1980. n16 Subtitle B of that Act dealt specifi-
"cally with geothermal reserv01r insurance. 17 Congress therein

‘directed the Secretary of Energy to‘"conduct a detalled study

 of the need for and fea31b111ty of establishing a reservoir

insurance and reinsurance program ;7 .“}8 Thls study was to
~-be completed withihloneryeer and a;reporrnWith’recommendations
submitted te'Congress'ef that tiﬁe;lg “Congressvthen proceeded
to.set forth the "terms;-COnditions'and provisions" of such a
program should thevD.OrE,'stﬁdy reSult inra positive recommenda-
{ tion.zo' Basically,’thegterms contemplated a*Federalvprogram
reimbursing develepers or»USers-With an inﬁesrmeﬁt Of at least

21 should a geothermal reserv01r "cease to

one million dollars
‘prov1de SUfflClent quantltles of geothermal resources at mini-
[mum condltlons,requlred.to malntalnran;economlcally or technl— 2

cally vieble‘eperetionrfor utilizatiOh?of;the,geothermelA

15 >jP;L' 96-294, 94 Stat. 611, June 30, 1980 (5 932).

16 P.L. 96-294, §§601-643; 30 USC 1501 et. seq.
17 P.L. 96-294, §5621, 622. TR
18 P.L. 96-294, §621; 30 usc 1521

19 id.

20 id. 7
| -~ 18.




'_eSOurce."zz, Only those unable "to obtain other insurance at
reasonable premiums for the amount of investment subject to

risk . . . shall be eligible . . ."23 Federal "back upﬁ or

- "reinsurance" with "any private insurer' was also contem-

‘:plated.24 Any payments were to be made out of the Geothermal
Resources Development Fund set up to back up geothermal loan
guarantees.zs‘ If D.0.E. felt that additional terms or autho-
S rity were needed to encourage private insurer participation,

it was directed to request same in the report cited a‘bove.26

It is not yet clear if the DGE study/report in Ques-
tion is or will ever be carried out. 1f not, it will be a
tragedy for hydrothermal commerclallsatlon The need for both
prlvate and Federal part1c1patlon in reservoir insurance is
great 1ndeed All sectors of the 1ndustry have con81stent1y
supported it and such a program involves 11tt1e in the way of
,dlrect budget outlays leen the large incentive it would pro-
v1de for commerc1allzation by . remov1ng the resource rlsk
'obstacles the cost—effectiveness of such a program would
;probably be qulte hlgh In any event the study/report |
requlred by Sectlon 621 of the Energy Securlty Act should be

rcarrled out expedltlously to see if such role 1s in fact:

21 P.L. 96-294, §622(c), 30 U.S.C. 1522(c)

i 22 P.L. 96- 294, § 622(b)(3), 30 U. S C. 1522(b) (3)
23 - P.L. 96-294, § 622(c); 30 U.S.C. 1522(c)

24 P.L. 96-294, § 622(k); 30 U.S.C. 1522(k).

25 P.L. 96-294, § 622(h); 30 U.S.C. 155(h) The Fund is
- established by 30 U.S5.C. 1144. ,
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1) cost effectlve 2) a proper exercrse of governmental power
in the economy, and 3) a 51gnlf1cant 1ncent1ve for hydrothermal

commerclallzatlon.

"~ 3) - Direct F1nanc1a1 Incentlves Grants/Loans/Cost

.Sharlng
| By the late 1970 s, it became evident that more'risk
..amelioratlon was . requlred than could be prov1ded by either

the GLGP (1974) or the tax parlty leglslatlon (1978)

- One result of this realization was the initiation

of a series of cost sharing and grant programs to respond to

'the'resource utilization technology andrinstitutionel aversion

rlsk factors by prov1d1ng d1rect Federal dollars for high risk

actlvitles by dlrect end users

Actlng flrst through a cost-shared deep drllllng

"program (for electrlc prospects) and several PRDA/PON sollc1-

tations (for non-electrlc sztes), DGE attempted to prov1de

nkseveral dozen demonstratlons of suff1c1ent resource and utlll-v

'zatlon fe381b111ty conflrmatlon. Thls was - done for the beneflt'

of user flrms who would not put up hlgh risk dollars themselves

‘ but who stood ready and w1111ng to utlllze hydrothermal resources
if thelr commerclal v1ab111ty could be shown. Fundlng for the

| non-electrlc programs has 1ncreased to the level of»roughly 5

26 P.L. 96-294, § 622(k); 30 U.S.C. 1522(k).
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forty million dollars ($40 million) in Fiscal 1981, while

the electric drilling funding has been terminated.
The aforementioned Energy'Security Act also took a
1arge step in support of this posture by authorizing dlrect

28 and utlllzatlon feasi-

loans for both reserv01r conflrmatlon
blllty..z9 These programs were apparently intended to compliment,
' and’perhaps eventually supplant the budget 1ine'items already in
existence, although prov151on was made by Congress for "forglv-

ing" both types of loans if the progects proved to be “economic-
ally or technically unacceptalbe for commerc1al development."30
. AThus the ultimatefbudgetaryrimpact might*be”more'like that of

a direct grant program.

Congress authorlzed eighty flve mllllon dollars ($85

31

: mllllon) for the reservorr conflrmatlon program and flve

| million dollars. ($5 mlllion) for ‘the feasibility study loans 32
; However no sums were actually approprlated for elther in DOE s
‘1981 Flscal Year budget Whether or not that was due to ‘the

'presence of the large ($40 mllllon) direct grant/cost sharlng |

L program already noted 1s unclear Nor is it clear if elther

- set of programs w1ll survive the new Admlnlstratlon s proposed

‘severe budget cuts in- the Flscal Year 1982 budget

’*27>;~DGE FY 1981 Budget -
28 P.L. 96-294, §§611-616; 30 U.5.C. 1511- 1516

29 P.L. 96-294, §631; 30 U.S.C. 1531. ~
30 P.L. 96-294 '§6ll(c)(conf1rmat10n) and §631(b)(2)(fea81b111ty)
31 P.L. 96-294, §616; 30 U.S.C. 1516. |
32 P.L. 96-294, S§631(£); 30 U.S.C. 1531(£).
21,




In February of this year, the Geothermal Panel of the
Dept. of Energy's Energy Research Advisory Board (E.R.ArB;),
after considering lengthy reports onthe subject, recommended
}"that annual outlays:of‘fifty to one. hundred million dollars
($50-100 million) be made for reservoir confirmation and
~fea51b111ty studies over the next decade 33 The full E.R.A. B

34, However,

‘adopted that position at;its'meeting the‘next day.
the fate of both this program and the forgivable loan variant
established by Congress in ‘the Energy Securlty Act are up in

the budgetary air at thls ‘time.

The CongrésSional authorization does have the advantage‘

of covering both“electric'andvdirect use confirmations This

. would be helpful 51nce no cost -shared deep drllllng programs

| have been funded by DOE for several years (geopressured aside)
.and the electrlc demonstratlon plants in which DOE has been
fvpartlcn.patlng35 on a cost share ba31s are also in danger of v

being cut out of next year 's Federal budget

| At the very least the dlrect use- connected programs,
whether by grant or forglvable loan should be retained if fur-
.yther study affirms the favorable dec1s1ons of DOE Congress and

| the‘E.R.A.B. adv1sers~over the,past few years as torthelr'

‘33 Minutes of Feb. 4 1981 E R. A B Geothermal Panel Mtg ,
' ywashlngton -D.C..

34 Minutes of Feb. 5, 1981 E.R.A.B. Mtg . Washington, D.C.
35 Raft River (Id. ); Baca (N. Mex.); Puna (HI) and Heber
: " (Calif.).
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,'positiVe effort in reducing the resource, utilization tech-

- nology and institutional'aversion,risk'factors.~‘As with

reservoir insurance, these incentives appear’likely to be

'hlghly cost- effectlve methods of encouraglng 1nvestment in

and. commltment to hydrothermal commerc1allzat10n

4) Legal & Instltutlonal Reforms

a) Steam Act: None of the programs dlscussed thus

| far has dealt w1th the 1ast remaining r1sk factor that result-
ing from_the regulatory blanket which has thrown over hydrothermala

- commercialization, particularly on the Federal lands. Persistent

legislative efforts at reducing the delays and biockages involved
inkassembiing land packages and exploring them appear to be on

the verge'of-sucCess;*however BotilHouses of Congress last year

. passed 1eglslat10n amendlng ‘the 1970 Geothermal Steam Act to

1ncrease acreage 11m1ts,v1mpose deadllnes for BLM and USGS action

’on non—competltlve lease appllcatlons, drilling permlts operat-

1ng plans and the offerlng for 1ease by bld of KGRA lands. 36

 The definition of a KGRA was somewhat tlghtened and a plocess

| 1nst1tuted to speed up 1ea51ng in the future

i After’the Reagan”election’triumph"howeVer‘;the‘p

rindustry dec1ded to drop the bill "then in lame duck Congress

‘f in. hopes of obtalning a better act from the new more Republlcan

?36v7"H;R{:6080 (Santini) passedstherHouseVOn Febt_l3; 1980.

'S. 1388 (Church) passed the Senate on June 24, 1980.
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Congress. Their goals are'to further'tighten the KGRA ahd time
deadlines and delete provisiohs restricting development arouhd

oertain.national parks and monﬁmentsv(the so-called Burton
Amendment)38 and-lmpo31ng newvdlllgence’requlrements and lease

bidding,procedures.

In any event,ﬁwhatever bill finally emerges, coupled with
: the pro-development 1end'mahagement posture of the new Interior
'Secretary'- James Watt- will.undoubtedly go a 1ongrway towards

reducing this key.sspect‘of the regulatory risk factor.

b) Utlllty'Regulatlon The Energy Security Act's

Title VI also ellmlnated other portlons of hydrothermal regula-
tory overburden by spec1f1cally 1nc1ud1ng geothermal plants of
up to elghty megawatts (80MWe) in the Federal Energy Regulatory

Commlssron s (FERC) authorlty to exempt certaln small power

fac111t1es from both Federal and state utility regulatlon 39
Thls removed a large roadblock from the path of developers who
sought to overcome user fears by ‘building and operatlng thelr

own plants and selllng the ‘users the power for the flrst few .

”years

37»f:1b1d , various sectlons
38 H.R. 6080, §16. e e B
39 P. L 96-294, 5643 16 USC 796,:8241;:824; and 824 a-3.
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c) Environmental: Regulatlon‘ A prev1ous report40

" noted that the Solid Waste Disposal Act (SWDA) ‘Amendments of

' 198041 had effectlvely deregulated geothermal drllllng as far

as the extensive Federal solld waste regulatlon by EPA under the

Resource Conservation and Recovery Act of 1976 is concerned.42

This is a large plus, bﬁtfthere should also be study as to the

. impacts of EPA's (and thtough them the states' and localities')

‘ new Safe Drlnklng Water Act (SDWA) regulatlons

air quality regulatlon (partlcularly the "v131b111ty" protection

to be given certaln Federal lands) and water ‘quality under the
43

40 - Rpt. No. 1028 (Feb. 20, 1981)

41 P.L. 96-482, 94 Stat. 2335; 42 USC 6901 et. seq.
42 P.L. 96-482,§7 and 29; 42 U.S.C. 6921, 6982.
43 See Rpt. No. 1028, op. ‘cit., at Chapter I and 2,

“respectively.
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