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(for state KGRA the area must contain 

least one commercial geothermal well). This permit gives 

the developer the exclusive right to explore for geothermal 

reso~rces for a period of three years, with the possibility 

of an extension for two years. No additional permits are 

required to conduct geophysical and geochemical surveys. 
,, 

' A permit may be converted into a noncompetitive lease either 

upon discovery of a resource or earlier.. 

If the land under permit subsequently is classified as 

being in a KGRA, the developer is entitled to a noncompetitive 

lease. Any state land not under perm _c but classified as 

KGRA land must be leased by competitive public bid . Bidding 

is on the basis of a cash bonus, net p~ofita, or other 

single biddable factor. SLC plans to hold the first such 

auction in 1976, with the bid factor being the percentaqe of 

net profits the leaseholder will pay to the state. In any 

case, the leaseholder will have to pay, in addition to the 

bid factor, rent of $1 per acre, a minimum royalty of $2 per 

acre after discovery of co~?~cial steam, and a 10 percent 

royalty once production beqina. 

In contrast to the position of the federal lessors (BLM 

and USGS), SLC feels that it can handle the burden of admin-

istering a net profits bidding scheme. Since it must assemble 



accounting 
I ' I I 

additionar burden compu:te 

of computing net profits is not great enough to outweigh the 
I I ' .. ,. .. 

, 

advantanes of this method of biddinn. Amonn other advantanes, 
'::I '· • • '::I '::I ~ ' '::I 

SLC ci tea the· fact ' that the sniall indepe,ndent developer 
' • • 11 l ~') 

without substantial ca•h ,reserve for the ' larg~ "up fropt" 
. ' 

cash bonus would be' encouraged to enter into the competition 
' ' 

for le~sing of state-owned lands. 

Whether the state grants a prospecting permit, signs a 

ler.Lse, or holds r.:ompeti ti ve bidding, it must prG·pare an EIR. 

Preparing these reports has not cost a great deal of money 

($9 ,, 000 has been the highest cost), but collecting the 

necessary data can take several mor. ths. Since there is 

l1C:,1:1llu• :l n::irlt-lnrr nr ;innlir::ii- innc: rnr nrnC:nprf-;nrr nPrmi'f-c: . 
------~ - ---··--:i -·- -c•--------·- --- t:'---·-----·:;J 1.- --···---1 
the time required for processing previous applications adds 

to the wait. In addition, the SLC staff has numerous 

functions to perform other than preparing environmental 

reports f 0 1: prospect! ve geothermal lessees. 

Another factor slowing geothermal leasing on state 

lands is a pending proposal ~o allow SLC and the federal 

government to trade parcels of land to consolidate their 

holdings. SLC is not plunging vigorously ahead with geo­

thermal leasing until it knows the outcome of these 

negotiations. 

The state government provides an interesting contrast 

to the federal government in its treatment of leasing . 

• 
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government is the lessor, it conducts extensive discussions 

with the lessee before the lease is signed. 

are to resolve major questions abOut environmental ~impacts · 

and their management before exploratory work begins on the 

leased land. The state government, on the other hand, 

conducts many of the negotiations after the lease is signed. 
1 

Although, the Division· of Oil and Gas (DOG), plays a role 

at the state level comparable to that played at the federal 

level by USGS, SLC and COG do not act as closely i n concert 

as do BLM and USGS. The potential lessee can get his prospecting 

permit or even his lease and then begin negotiation as to 

how he will develop the land. SLC even has a separate 

procedure (discussed in Chapter 4 of this report) by which 

it gives permission for development activities once it has 

granted the lease or prospecting permit. Therefore, in 

comparing state and federal procedures, one must not be 

misled t1y the fact that the federal process seems to take so 

much longer. The federal government includes more steps in 

th''! process of signing 21 lease than does the state government. 

In certain cases~ it may take as long or longer for the 

state to accomplish all that the federal government accomplishe• 

in its leasing process. 18 

3.4.3 Loca1 19 

Local governments have not played much of a formal role 

in the leasing process although they may encourage or discourage 



leasing activity by others. Local officials do 

formal role by commenting on environmental 

for the leasing of ~t~te of fed~ral la..~d. 

C~nceivably, a county or a city could offer some 

own land for geothermal development. Lake County may have 

such land, and the &oldings of the city of Los Angeles 1n 
~ I ' J\ 

Inyo and Mono counties may be even more significant. . ~· ~ 
I! ' 

local government, however ~ has1 yet offered land for i~ase. 
~ 

Furthermore, the amount of land involved is a very small 

part of the total and thus is unlikely to exert. a major 

influence on the geothermal development process. 

3.4.4 Private Leases 

Geothermal leases can also be obtained from private 

organizations, groups , or individuals who own l and with a 

resource potential. So far, private landowners have been a 

relatively neutral influence on the geothermal development 

process. They have been willing to lease their land for 

geothermal development but have not been insistent in push­

ing for rapid development of the leased land. Recently a 

few private landholders have included performance require­

ments in their lease agreements, but this haa been the 
20 axcEotion rather than the rule. In general, private land-

holders have not put any pressure on lessees for rapid 

development . 

' • 
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Joint Development Ventures 

a developer does not obtain land direct!~ 

owner, he may obtain land from another developer 

hold• a geothermal lease. Geothermal developers who~ 'share · 
> r I• 

' ' leases in a given area have shown that they 

the atage of operating a geothermal field. The experience 

of Maqma, .Thermal, and Union Oil at The Geysers is the only 

fully commercial example of sue~ cooperation, but this 

operation has run relatively smoothly. This evidence 

suggests that the lessees can work together to operate a 

geothermal field.21 

At the leasing stage, cooperation between geothermal 

developers could take two forms : (1) small developers could 

lease and explore fields and then turn them over to large 

developers for the rest of the development process: and 

(2) small developers could undertake the exploratory work on 

fields where the large developers already hold leases. So 

far, however, neither possibi lity has been widely used, so 

that the feaaibility of future cooperation at thia stage is 

still uncertain. 

Perhaps one of the main reasons for lack of interest in 

cooperative ventures is that the strongest incentives are 

still to go it alone. One possibility that has yet to occur, 

but may if the market in geothermal resources gets stronger, 

is that a small developer who proves up a field might sell 



proauction .: .. 
! company may have· no i~ce~tive ' to \inqert~ke cooperatiye ··. 

• ·~ ..., l I' t I , , . , 
\'t(. •' . " • J , 

• JL-. • I _, ;' \' I ;- 'I• ~ 1 

. v~intui~s .-a±1'ce its best position ndqht 

' rather . than .hold ·the lease~ 
\ 

r. ..., ~ ~ 

I However, a more important neqative 
. \. 

'1 ' n 
ventures is that. the operators' fees are qenerally 6 to 

percent of the total cash flow for the project. This 

feature provides a powerful incentive to be the operator in 

any joint venture . It is unlikely that any company, larqe 

or small, would enter into the secondary partner's role if 

it had other options . 22 

An additional problem has been that larqe companies 

with geothermal leases they are not developinq have shown no 

great willinqness to cooperate with small developers. In a 

few cases, a larqe lessee has allowed a small develope: to 

beqin exploration work on the lessee's land, but the arrange­

ment ha• not been particularly favorable to the small 

developer. In one case, the large lessee allowed the small 

developer to proceed on one of the lessee ' s pieces of land 

but proceeded to : ease all the land near the small developer's 

own leaae in another state. 23 

An of ten-discussed partnership· arrangement for a small 

geothermal company is a joint venture with a utility or 

private industrial corporation. Both publicly and 

.. 

; 
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~ ( ' f ' I ',11 ~ ,J { ' ~ ' ' I ( l 

a rieed for \ larqe amounts 9f .. · elec~~i~i t~, .. '1ave b!qun ~d lease 

land~ with 1the -sta tad obj·ec:ti ve- of geE'tir~ting power. for ·their 
\ • 1,,i ' I ..,1 r;..tr"' £·1 I. •' • 1: 

' : own use . 24 : su~h lessee~ · tend to li~ve ·a. cci~fment -~d in ."'>' · 
( • :n: I f 

,... , ~ • • ' ,· l~ j ~ J .. 

ability to follow through the~· entire process of 
' I - 1 . \; r 

· d•vel~pment ; tba t may be lacking·· in;; a geotliemaJ. 
·' .. . . . 

who does not produce power, particularly ~ne · involved in 
I . ~ I , I «' :r.i 

' . .~ 

other activit~ea such as petroleum development. Among 

private utilities, SCE's Mono Power .s'ubsidiary and SDG&E's 

New Albion Resources Company are both leasing land and 

working with developers at the leasinq staqe. PJDOnq public 

utilitias and industrial users, the city of Burbank, Dow 

Chemi,;al, arid .AMAX have all formed partnerships with developers: 
ii 

these I' p•rt.nerships start workinq together at the leasi_nq 
ii 

staqe/ and continue to work toqether through several stages 

of development. 25 

3.6 Public Involvement 

In general, local residents and other private citizens 

interested in controlling the proce•• of geothemal develop­

ment do not become involved at the leasing stage but rather 

in the environmental reviews and public hearings required 

!or exploration and subsequent steps. The environmental 

reporting procedures built into both the federal and the 
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a~.' le'aat: one case,/ where_;' the potentia1:'1essee was the state, 
J iii~· ' ('~ .-• ;() ~ ~: J 

1 

o(''l I 

1 

I 

the pubiic ha~ intervened : to st:op , th.e
1 
~l~asinq ~.26 . "~ . 

' 4;• I • • (; ... ' r ~ 

Tpe lack of public involvement 11is ·a.pt ito change, h<?w-
. . .1 

ever. At least some of the intervenors have a commitment 

land use planning that argues for intervention in the 

leasing stage. In addition, the California Department of 

Fish and Game has indicated that it will oppose g~othermal 

development in one area, Pieta Creek near Cl P.ar Lake, as 

being incompatible with protection of fish and wildlife 
,,., __ ---

resources.- · This agency, and perhaps others, may reach 

similar conclusions about other areas. Thus, although few 

oppose geothermal development per !!. (as they might oppose 

nuclear development), they do feel that protection of cer­

tain areas requires either prohibition of geothermal (and 

other) development or very stringent controls. Therefore, 

even though backlogs created by the newness of the leasing 

process are beginning to disappear, new delays may arise 

from active intervention and opposition by groups and 
28 individuals concerned with land use questions. 

• 

• 
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Nonprocedural Problems 

The lack of outside intervention in specific leasinq 
~Q 

decisions does not moan that the qeneral qeothermal leasinq 

process has been free of controversy. The process has been 

· Subject ~o sharp ·attacks from different, ~ften contradictory 
I 

directions. On the one hand, the st~te and federal qovern-

ments have felt a qeneral pressure to increase the rate at 

which qovernment land is leased for qeothermal development. 

Some advocates see qeothermal deve!opment as a relatively 

clean enerqy source that will contribut~ to both energy and 

environmental qoals. On the other hand, soMe opponents are 

worried about the environmental implications of such energy 

development, the exploitation of public resources for 

private qain, and the monopolization of a new energy source 

by petroleum companies and a few larqe corporations. 

The response to these pressures has produced a federal 

scheme that uses competitive leasing with cash bonuses to 

ensure that the public qe t s the return it deserves. The 

system also uses short-tert11 leases and small acreaqe limita­

tions to ensure that no organization or group of orqaniza­

tions monopolizea the resource . 29 The state scheme differs 

sliqhtly in specific techniques but has responded to these 

pressures in similar ways. 

Perhaps not too surpriai~qly, both the federal and the 

state schemes face proposals for major changes. Some of the 



complaints 

Publi c .resources for public use--some people 

a portion of ~.he resources on public land2' set 
\\ 

aside j~or development by publicly owned utilities 

or publ ic agencies. They find an analogy in ~e 
.I 

! 

set-as:i:de provisions governing the power from many 
I r .< ~' LT . 

large ~;\ydroelectric dams (e.g. , · Bonneville 

Admini!::tra tion) • 

2 . An opening for the little guy--aome people want a 

change in the lease and cash bonl ~ system so that 

small d·evelopers can get involved. They 

stress t!ither a bidding system that would allow 

delayed payment , such as r oyalty bi dding or net 

profits bidding, or greater use of the noncom­

peti ti v1:1 method of leasing, perhaps even with a 

noncompt:ititive area set aside specifically for 

small dthveloper:J . 

J. Greater incentives for serious development--some 

people want the acreage limits raised and the 

lease terms lengthened so that large corporations 

can invest major amounts of resources i n geo-

thermal development. These people argue that no 

one will invest large sums of private money until 

• 
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the developer he is backing has control of 
., 

enough of the resource for long enough to make 

investment·" relatively secure. Furthermore, 
.. . ,, 

industry· spokesmen point out that th~ major 

firms are the only ones with 1 ·~ldequate 
', 

., (' resourcea to bear the risJr ::1' of developing., and 
. •' "'" ' . . 

~tilizin9 geothermal resources. 

Of course, a tte111pts to make 'the gel") thermal leasing 

proi:ess serve these C>bj ecti ves will add to the time and 

money necessary to crank through the process • 

3.8 Proposals Made by Various Participants in the Process 

3.8.l Federal Leasing Program 

• Increase staff of USGS, BLM, and the Forest 
I 

Service to process lease applications faster. 

• Increa5e staff of USGS and BLM t o enable them to 

hold competitive lease sales at a faster rate. 

• Raiae the acreage limit on lease hol dings, perhaps 

to the level of oil and gas limits (240,000 acres). 

• Remove the provision that a llows renegotiation of 

lease terms •every 10 years. 



I •1' • ' ' • ,,.'",. ',..... l • • 

KG~ and thus · req~ires a competitive le~s3 sale. 
; . 

,:, f 

I 

.Pro~e~s 
~ ~, ~ ·" . 
not ,,:by de~larinq th~ 

. ' ~ . / •. r.· ....i. ' ·. 
' ' • • !; ~: •. 

the Fore~t Servica\J some continuing. ,cqntrol 

over geothermal ope.rations : on' Forest Service 

Require BLM to accept the hiqhest bid at a com-
' 

peti t:i.ve lease sale;. 

• Remove the unilateral federal authority to close 

down operations on federal land. 

• Create tax incentives and award discovery bonuses. 

3.8.2 State 

• Set a required timetable for development on state 

lands. 

• Aboli•h eacalatinq rent• and royalt.ies for delayed 

development. 

• Re.quire developers to make public any data on 

areas they decide not to develop. 

• Create tax incentives and award discovery bonuses. 

• 
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Private 

Obtain an authoritative court declaration 

determine ownership of geo·t:hermal resources 

lands subject to a minerals reservation (it 

take a separate declaration for each type 

minerals reservation). 

• Consider the holding of a geothermal lease 

geothermal development beyond ~n established 

period of time as prima f acie evidence of an 

intent to monopolize under the antitrust statutes. 

3.8.4 Other 

• Require that some portion of public lands with 

geothermal resources (both federal and state) be 

set aside for public use, either by publicly owned 

utilities or by federal and state government 

agencies. 
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CHAPTER 4 

Exploration of leasehoids for geothermal resources 

involves conducting a series of geotechnical survey proce­

dures, including the drilling of temperature test holes and 

ultimately the drilling of two or three full-size wells. 

Developers normally can perform survey work short of drill­

ing without permits or related environmental reports. 

However, in order to drill a full-size well on nonfederal 

lands, California counties require that the developer obtain 
, 

a conditional-use permit from the county.~ For the sake of 

maintaining good relations with local governments, developers 

may find it necessary to obtain use permits for drilling on 

federal lands as well; this is especially important for 

those developers who are interested in nonfederal lands in 

the same jurisdiction. All use permits must be based upon 

adequate EIRs. The problems involved in obtaining these and 

other permits have been the target of a good deal of criticism 

and the source of a number of delays in the development 

process. 

Many of the delays at the county level, both in envi·· 

ronmental reporting and in the issuing of permits, could be 

77 



corrected throuqh institutional learninq on the part of 

private developers and the public officials involved. 

problems, therefore, will probably not require any ma)or 
I 

overhauls in the system isuch learninq has already occurred 

in the counties where qeothermal development has proceeded 

on a larqe scale. 2 

It may be possible to accelerate this institution~! 

learninq process in counties where little qeothermal devel­

opment activity has taken place. The experiences of county 

officials in Lake, Sonoma, and Imperial counties could be 

particularly valuable for their counterparts in other areas 

of Californ; a that will have to face the same permitting and 

evaluation work in the coming years. Similarly, t he envi­

ronmental reports produced by consultinq firms that have 

become adept at generating these documents should serve as 

models for consulting firms that may be producing such 

reports in other parts of the state. 

The source of delay that will be more difficult to 

reduce is that caused by public hearings. Because the 

permits required for the exploration phase of development 

provide the first major chance for counties, their local 

residents, and private intervenors to exert influence over 

geothermal development, any strong local opposition to 

development that is going to appear will probably do so 

first at this stage. 

• 

4 



~ 

• 

.. ' . . 
varied tremendously across 1the state. The 

,. . 
been about twcf years in one case on prf~ate : land in Lake , ) . 

' • ' t 

County, ~bile the · 'nlinimun1 time has been eight weeks 

in Imperial County. 3 However, · the permitting process is 
\. . 

' becoming routinized, 
I 

time currently can 

three months in some 

4.2 Objectives 

The objectives of the developers at this stage of the 

process are to rr.'inimize the time and money involved in 

demonstratin11 an exploitable resource on their leaseholds . 

Time is requi red for processinq permits, gathering environmental 

data, prepal'i ng a site for drilling, actually drilling a 

hole, and letting the resultant wells flow. Cost factors 

include the expense of the environmental report, bonds and 

fees required for governmental pormits, mitigation technologies 

that the gover.nments impose as a condition for obtaining 

those permits, the amount of restoration developers must 

undertake, and the coat of the drilling and associated 

activity . 

Although governmental regulators are generally not 

opposed to devolopment, they have several objectives in 

regulating the process: (1) they want to protect the envi­

ronment of their area; (2 ) they may want to utilize the 

permit-granting process for ~nds such as the collection of 



ones, ,that .~ght be open· to. 'the 

-~e~ may~want to giye lo~l residents and others ~...,._­

be heard in the permit-granti~g process; <,4> they 

-may ,want ·to,• control the pace of c;levelopment in thetr juris-

diction; a~d (5) they want to achieve, a po~itically ' accept-
" . 
resolution between pro- and antidevelopment forces. 

Private intervenors in the process differ "ln .their 

feelings .t~ard geothermal development, but all seem to 

its environmental impacts minimized. Some may oppose any 

development, including geothermal development, in a given 

area; for these, the permit-granting process often provides 

the first opportunity to voice that opposition. 

~.3 Signifi cant Problems 

There are several problems that must be confronted by 

both the developer and the county officials in obtaining 

drilling permits. A general ona is that the process usually 
. 

begins before the developer or anyone else has a good idea 

of what will be found or where. Developers find that pre­

dicting the location of more than one or two exploratory 

wells i s v~r.y difficult . hs a result of this uncertainty, 

it is difficult to project the environmental impacts of 

development of the lease. Of course, an EIR can analyze the 

impacts of the first two wells and associated exploration 

activities, but intervenors and government officials involved 

• 
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the process often demand analysis of the 

field development (including the impacts of developlnq a 

production field). This d$rnand ~or projections of .the 

impact of a fully developed 

as an addition to his costs and risks, and one that is 

unjustified because of the uncertainty of the actual shape 

of the dE ~lopment at that time. 

Environmental Effects 

At The Geysers, the drilling of geothermal wells has 

encountered local opposition because of a number of environ-

mental effects related to both technical and social prob­

lems. First, the Geysers area is in the Mayacamas Mountains, 

which are characterized by sharp ridges and steep valleys. 

Because these mountains are tectonically active, drilling is 

technically challenging. Drillers have encountered a number 

of erosion problems, and geological conditions have contrib­

uted to well blowouts. Second, because of the sharp ridges 

and steep valleys, parts of the area have considerable 

natural beauty and have attracted people seeking to use the 

region for recreation or to reside in aeveral small com­

munities nearby. Although the area is not denaely popu-

lated, its combination of small recreatlon- and retiremen~-

oriented communities and proximity to the San Francisco Bay 

area has led to a conflict between these different uses for 

the region. Given the more than 15-year history of active 

development at The Geysers and the existence of something on 



of 150 producinq wells, it not 

qeothermal development has acquired its set of critics. 

Because. the characteristi cs of both th~ terrain and 

particular geothermal resource being developed affect the 

environmental impact of geothermal development, the situ­

at The Geysers cannot be casually extrapolated to 

areas. Neverthele•s, acme generalizations do appear 

to be valid. The following discussion of specific environ-

mental effects encountered at The Geysers suggests those 

impacts that might be experienced generally. 5 

Noise. While the drilling rig itself is a fairly noisy 

piece of equipment, the major concern is the noise of steam 

beinq ejected from the well after a producinq zone has been 

• 

penetrated. Formerly, the steam was freely vented throuqh a ~ 

"blooie line," bleeding steam off at the wellhead. Pifty 

feet away, the noise could reach 120 dB(A). Now cyclonic 

mufflers, which reduce the noise to 80-90 dB(A) at 50 feet, 

are used. Still, this level is sufficiently annoyinq to 

local residents so that county use permits commonly stipu­

late that wells be shut in as soon as possible after com-

pletion. 

Odor. The steam at The Geysers averages about lOO ppm 

hydrogen sulfide. 6 The "rotten egg" smell of this gas can 

be detected by the human nose in exceptionally small con­

centrations, and the gas itself is toxic. Ourinq drilling, 

standby venting, and well clean-out, hydrogen sulfide is 



• 

' 
steapi zone is penetrated· unt;1 the well is 

" • t I ' ' I 

,,- power .plant steam supply system. Althoug~ geothermal 

1 °deveiopment has · contributed to thea~ elJlissions, the.re 
. ' ' 

always been natural hydrogen sulf~de · emissions in .the 
r ~ 1 J ' 
\, 

In addition to the constant nuisance of · the ·odor ;. thfji;s · 
. ~" 

hydroge~ sulfide oxidized in the . atmosphere creates other 

problems, such ' as the presenc~ of sulfate particulates in 

the air and sulfur dioxide damage to plants. Generally, the 

terrain creates turbulent air flows that encourage mixin~ of 
-' 

any hydrogen sulfide emissions with a large volume of air, 

an action that disperses the pollutant. Unfortunately, on 

calm days the sulfide tends to stay confined in ground-

hugging air masses in the narrow valleys. If the circula­

tion pattern is unfavorable, these air masses may concentrate 

in populated areas, giving rise to local complaints. 

Erosion and landslides. Both roads and well pads must 

be graded in the steep terrain of The Geysers. Because of 

prior practices not requiring good compaction, adequate 

ditching for runoff, or careful placement, there have been 

instances of serious erosion and even landslides as a result 

of drilling-related activities. The finer material made its 

way into local water courses, potentially affecting spawning 

beds and creating siltation problems. 



practices a.re ao longer 

geologists are currently required to prepare 

plans to prevent such occurrences. 

Sump failures. A sump is constructed adjacent to 

itself to contain drilling mud and brines from the 
~ 

.~ In the past, problems sometimes occurred with sumps built 

steep hillsides; when these sumps failed, their contents 
' . 

' . 
into creeks and streams or percolated into ;ground-

water. However, because of more stringent specifications 
' county use permits and permits from the Regional Water Quality 

Control Board (RWOCB), there has not been a sump failure for 

some time. 

It should also be noted that the Geysers area is the 

$ite of a number of abandoned mercury mines. Sump failures 

or water contamination incidents from these operations have 

been erroneously attributed in the past to well operations 

at The Geysers. 

Blowouts. On rare occas:Lons, due to ground movement, 

surface instability, or a complex of factors, wells have 

blown out at The Geysers. In April 1975, Union's well 

GDC 65-28 near the Little Geyuers was being vented and 

discharged a light blue-green serpentine material which 

killed vegetation in a 0.14 square kilometer area around the 

well. 

Since there has been little experience with drilling 

activities in other geothermal resource areas, it is diffi-

cult to predict the sort of envirorunencal problems that 

could constrain well operation11. Just as there are some 

• 
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resource a~~!lS 
. -. ~ . ~ 

W~·th drilli~g. " Th~s~ may ·pecom~ ,~e:: focus «?f major . debate~ , 
- . ., '> 

before• the, agencies whose \ permission is needed' to begin, ,well \:l,t<'":l··~~ .. ~!l_L 
• ;r, r • } • , 

• t ~ • ' 

· d.r ·illing; as ha~ happened ·at 
I • • t 

impacts· that could occur are .. . 

,, I 

In -the ' more ·CO!D!IDOn, .hot brine r.es~urce 

areas in Cal ifornia, a considerable volume of fluids may be 
I . 

produced dui:ing the testing and drilling of wells. 

disposed of properly, these wastes could cause significant 
•I 

problems if ,they ended up in groundwater or surface streams, 

because some1 of the brines contain toxic materials (fluoride 

and arsenic). In the Imperial Valley, brines have been 

e j ec ted ·t.o ponds, normally for temporary- storage . Although. 

the ponds must have impervious linings, this raises the 

question of groundwater contamination. More recently, 

fluids have :been ejected to removable tanks and trucked to 

Class I or I '.r disposal sites for permanent disposition. 

Transporting 1waate fluids out may involve considerabl~ 

expense, thu21 increasing the incentive to reinject the 

waste. 7 

Air qual~. Many geothermal resource areas are in 

regions of relatively pristine air . Any degradation of air 

quality may be resented by the public; furthermore, it may 

be prohibited by law. Pollutants could come from the 



' , 

rig, , and tlle 

'. ·. co9ld ·create problems·. , 
'I. • ~ JJ 

There· '.~~ spe,curlation tnat, as geothermal 
.. ' \. »f,' ._ ... , ' Ji 1:'. ~ !· ' 

\ • ' ' f ' 'I 
, . - '" " I; . I ~ ' I . 

fluids are withdrawn, the sµrface may settle. In most areas 
\ J,' )... \ ·"' • 

· · · . this pheno-non presents few pJobler:ts. : 'eowever, in the u ' -
~ ' lf I ' 

Imperial Valley there is an extensive gravity-fed irrigation 

and waste water collection system serving the large agri­

cul turaJ\ industry of the valJ:ey. This system could be 

disrupted by even minor changes in relative elevation. 

Wildlife habitat destruction. Certain geoth~~l 

areas, especially in remote locations, are within or adja­

cent to important grazing,. nesting, or migration at:eas for 

wildlife . The magnitude of disruptions at existing sites 

has been minor, but potential d.est'ruction of even a small 

fraction of these wildlife habitats may result in strenuous 

opposition. 8 

Noise. Even in a hot water resource, some noise from 

ejection of flashed steam will be created. In moat cases 

few people will be di1turbed. 

Conflicts with other uses. Often geothermal resources 

are found in areas already conunitted to other uses. In some 

cases geothermal op•!ra tions are compatible with the original 

uses : in other cases, they are not. Some concern has been 

• 
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off icials i~ in 

thermal d~velopment within have been the . 
subject of concern. 1.1 

For most of the impacts 
., 

" men tior:ied, some sort of mi ti-

gation technique to eliminate the o l.,jections raised either 
' 

exists now or could be developed. 1:(£ significant resistance 

to drilling due to adverse environmmntal impact can be 

foreseen, the benefits of timely efj:1orts to devise accept­

able mitigation strategies are acco1:'dingly increased. 

4. 3. 2 Data Collection and Anal:ysis 

Another problem of the permi t-g·ranting process is the 

time required for collecting and ana.lyzing data about the 

factors discussed above. In some aJ:"eas, previous applica-

tions for geothermal drilling permi t .s were apparently the 
I 

first activities to require formal e.nvironmental reporting 

under CEQA. These first reports nec1!ssarily required 

substantial data gathering. Similar situations could arise 

in cases where geothermal exploration is the first important 

development activity, creating a need for generation of new 



'\f 
,.,., I t • • f 

Collec~ing .,,theae. data takes a _,significant amount of .time~ 
• ..• • y,... • , ·~ ' • .. . ' 'l ' 

. b ~t • r ~ , • ~ 
~· I • . .. , .. • 

Once they have been collected, ,, however, both the environ-
- ,. .... f :· i· 

) ,I .. 'i /\ I , , , ,_.; 

men~al · cons~ltants ~nd the pe~t~g~an~inq ,authority can use· 

them for a variety of purposes.~ The unfortunate problem 
. 

for geothermal development has been that a few geothermal 

developers have had to pay the time · and money costs of 

gathering background data that the county will then be able . ' 

to use in analyzing all development, both geothermal and 

nongeothermal. In a sense, therefore, the costs of early 

geothermal EIRs have subsidized some subsequent EIRs or .made 

them less costly. 

The fact that geothermal wells were the first activi­

ties in the area to have to undergo the environmental 

reporting process has also meant that developers, regulators, 

and intervenors were all very new to the CEQA process. This 

is particularly true for apecific environmental effects 

~elated to geothermal development. Therefore, each had 1to 

spend a significant amount of time learning what was required 

and how to respond to the requirements. Many developers 
' 

prepared EIRs that regulatory actors le. ter ·found unaccep·t­

able. When this occurred, a new, expanded EIR had to be 

• 
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~rial-and-error 

consuming, it was the way in which environmental 

developers, and regulatory agencies learned what was 

Federal 
I • 

The f ederai government involved 
I 

granting process· when the ,developer wishes to drill on 

federal land. USGS must approve the developer's general 

plan, and BLM and USGS must supervise the actual drilling 

and associated activities • 

BLM has a dual role. As issuer of leases it is con-

cerned with all federal land and rights subject to the 

Geothermal Act. As land manager it is concerned only with 

the so-called National Resource lands. ~he Forest Service 

has a parallel management role on the National Forest System 

lands, i.e., determ.i.ning whether to lease and, if so, under 

what conditions. After leasing, the Forest Service con-

tinues its managerial responsibility in review and approval 

of operating plans in cooperation with USGS and acts as 

the primary observer to assure compliance with this agency. 

USGS has the ultimate authority for enforcement . 

Once a lease is issued, and prior to the conunencement 

of operations on the lease, a plan of operation must be 

submitted to USGS for approval. This plan is evaluated 

for environmental impact by means of an Environmental 



. I ' 

operations • . The ti~e 
1 J '~ 

' 

involved ini preparation of an EA is one to three month's. . ~ . . 

From this ·an"a lysis" a decision· is made, a.s to whether or . not 
II ' .. · ' 

. lt f ' ' .. ~ 

:the proposed oper'a~ions would,. be a major acti on affecting 
:-:-, ./ I 

environment. If· the decls;ion is positive,- an EIS' must 
?- I I ' •• 

prepared1 if ne'gative, .. the plan of operation 

the.1.1~~ niAnactement aq~ncy ... 

Special lease stipulations can be added to leases prior 
.. , 

to issuance as a r~sult of an EAR, and special conditions 

governing operations can be added to the approval of a plan 

of operations as a r~sult of an EA. 10 

In some states, USGS and BLM will approve such activi-

ties on the basis of a rather short, informal environmental 

report called an Environmental Assessment. In California, 

the state government has asked that the federal government 

use a full EIS and BLM has agreed. Although federal lessees 

have been advised that local conditional-use permits are not 

required for drilling on federal lands, most drillers also 

apply for and obtain local conditional-use permits. However, 

Burmah Oil in Lake County has refused to do so, and Magma 

Company in Imperial County has done so only under protest . 

USGS maintains that in general it applies the same standards 

as would the state DOG and the local government, but some of 

the local governments dispute this. These local governments 

argue that developers are required to undertake fewer mitigation 

and restoration activities when drilling on feder al land. 

• 

·• 

-
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4.4.2 State 
' I The state gets involved in the p~rmit-granting 

•' 

in a number of way~. If the ·state owns the l~nd on which 

e~loration activities are to take place, SLC ' m~at gtv~ its· 

permission for those activities to take place. The prospect~ 
' . 

inq or lease (b'oth give permiasio~ for i~itial a~tivity, 
, I ;lJ 

but full-scale..well drilling requires a . separate approval on 

a well-by-well basis, as is the case with the federal qovern­

ment. Any driller on nonfede~al land must get a permit for 

his drilling activities from DOG. Since the process of 

drilling and testing the wells involves discharges into the 

atmosphere and other discharges that may enter the water 

system, the developer must get permits both to construct and 

to operate from the local APCD and a disch~r;e perm.it from 

RWOCB. The state is also involved in the environmental 

reporting process, because the environmental report prepared 

for any lead agency must be sent to the State Clearinghouse 

for circulation to all state agencies that may have an 

interest in that activity. 

4.4.3 Local 

The lead agency for the permit-9rantin9 process is 

usually the local planning commission. In some cases, 



I 

the· Coµnty 'board of supervisors • 
• J.. 

planning cormnission .had grantea a . \ . . 
1( \ f \ e" 

petmi t to Union · Oil, so 'tlie lead agency for Union . ' , ' . 
' . 

pe~i~s becanie• the local APCD. 
' 

The local .P.lanning colllllli:ssion because 

area in California is currently zoned to allow geo~ermal 

drilling. Therefore sucll activity requires a variance in 

the form of a conditional-use permit. To drill anywhere in 

the state, the developer needs a permit that specifies the 

conditions he must meet in order to drill in a given zone. 

In contrast, petroleum drilling is of ten an allowable use in 

certain areas of the state; as an allowable use, it receives 

a categorical exemption from the environmental reporting 

requirements of CEQA. In areas where it is not an allowable 

use, petroleum drilling may still receive a negative declara­

tion. That is, procedures for petroleum drilling are so 

well known and are felt to exert such minor impacts when 

operated properly that the lead agency is willing to declare 

that the envirorunental impacts are not significant enough to 

warrant a full-•cale e·nvironmental impact •tudy. 11 So far, 

only Lake County ha• been willing to ma.ke the same kind of 

declaration about geothermal drilling, and that only recently. 

Several other counties are considering such a process. 

., 
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Interactions with Nongovernmental Participants 

This chapter has already pointed out that the permit­

granting process provides the first opportunity for local 

residents and other private intervenors to become involved 

in the geothermal development proceaa. They are ofte~ 

outside the leasing process but are almost always able to 

participate in tlie~ procedures 

These intervenors are divided into two groups: those who 

are against any geothermal development in a given area: and 

those who want mitigation of, or financial compensation for, 

the impacts of such development. 

In responding to the pressures exerted by these groups, 

local regulators are often led to broad interpretation of 

fact, many local regulators feel that developers have a 

chance to reduce their political problems if they develop 

better procedures for mitigating noise, odor, and surface 

impacts. The same regulators often believe that developers 

do not share these interests. Accordingly, requlators look 

to the environmental documents, hearings, and their own 

investigation• to learn about mitigation technologies. They 

then insist that the developer& either adopt such tech­

nologies or justify not doing ao. 

Environmental consultants are another group involved at 

this stage. Since the geothermal development process has 

required environmental reports, several consulting firms 



. . 
were hired by developers 

local regulators were dissatisfied with the .resultS 
,. 

respoMible for · EIR certifi.cation under . CEQA, they · 
\ "'' • ' t• 

' ! I l'1 

started choosing the consulting .. firms ~emselves, . altho~gh 
- • ' ., ~ \ 4 

the developer• continued. to pay the bills. Local requlators · ~, 

found the conaultants . they choae ~ere much •more sati afactory 

for their p~ses. The group .of consultants these local;i 

regulators use i s small enough, and has been used often 

enough, so that they are beginning to develop a background 

of data and knowledge in this area. Thus, the time required 

to collect and analyze environmental data surrounding geo­

thermal dr.illing activities should eventually decrease. 

The whole perm.it-grant i ng pr ocess has become embr oil@d 

in the general politics of the counties and the formal or 

informal agreements that local regulators must work out 

between prodevelopment and antidevelopment forces. 12 

• 

• 

• 

__ .• _ 4. ... 6 Proposals Made by Various Participants in the Process* . _ --·--

4.6.l New Procedures 

• Reduce bonding requirements for wells. 

*See also other relevant proposals in the comparable 
section• of Chapters 9 and 10 ~ 

•• 



Increase tf e state and local 
'l 

operation~. 

Responses to Existinq Procedures 

Start application process earlier. 

Stockpile permits. 

• Obtain one permit for several wells. 

4.6 . 3 New Technologies 

• Use slant drilling . 

• Use new noise abatement devices. 

• Use new explorat ion t echnologies _ 

4.6.4 Supplies 

• Increase supply of drilling crews and dr illing 

rigs . 

• Increase supply of exploration expert•. 



2. 

3. 

. 
A county could establish a zoner where 
ment miqht proceed without a separate 
county has yet done so. 

'~\ 
Several observers reject this optimistic view of the 
proces•: the repo~t discusses the i••ue in more detail 
in Chapter 9. 

Discussion with staff from several Lake County 

4. Compiled for permit data from various counties. See 
the chart of permit times in Chapter 9. 

5. All of the material for the followinq section~ comes 
from environmental reports filed with Sonoma Cotmty. 

6. Other pollutants beside hydroqen sulfide are present in 
the steam, including arsenic, lead, mercury, radon, and • 
boron, but they do not present siqnificant hazards at 
this time. 

7. Accordinq to the Geothermal Enerqy Institute, Union, ~ 
Phillips ~ and Chevron have demonstrated reinjection 
technoloqy in the Imperial Valley. 

8. Some people feel that geothermal development will have 
little effect on wildlife and may actually be beneficial. 

9. Of course, much of this information may be too site­
specific or cover the wrong parameters for some uses. 

10 . Letter from Area Geothermal Supervisor, USGS . 

11. This situation may change in the future to one in which 
more formal environmental procedures are required. 

12. For a discussion of how the political economies of the 
counties and the resulting political aqr~ements affect 
th~ process of geothermal developm~nt, see Chapter 12. 

... 
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Overview /' 

~evelopment can be divided into two phases: 

the first includes leasinq, explorinq, and provinq up the 

existence of resources: the second involves developinq the 

production field, the power plant, and the transmission 

lines. In part the reason for dividinq development into 

these two phases is that the relative maqnitude of the 

leasinq and exploration work, involving capital outlays on 

the order of $1.S million to $5.0 million for a successful 

field, is less costly than buildinq a power plant, pro­

duction wells, steam pipes and related facilities (on the 

order of $30 million), although the difference in cost is 

reduced when unsuccessful exploration is accounted for. 1 

Another reason for the division is that normally a new 

party--the electr!.~i ty producer--enters the process formally, 

once the resource is proven and is the one who will make 

much of the additional invesment. Finally, the major decisions 

about the use of a geothermal resource are made between 

these two phases. To date, these decisions have been largely 

encompassed in the sales cont1·acts. 

Generalization about sales agreements is necessarily 

difficult, since the only ones that have been negotiated at 

this point are those at The Geysers. In some cases, the 

97 



in Chapter 2 . a . sinqle orqanization (e ~ q., city 
I I 

may be the· leasehoider, driller, developer, 'and power 

- - ._,.,..., · ~ °ijowever, even in the latter case a resource 

decision must be made1 such decisi~ns closely parallel 

involved in neqotiatinq a sales contract. 

In order to juatif~ commitments to qeothermal develop­

ment and other 

must be met. 

First, a utility or other operator must justify 

commitments of resources to geothermal development in terms 

of the other available investment options. The very limited 

potential for expanding hydroelectric power, high price and 

questionable supply of oil and qas, safety concerns and 

potential price increases for nuclear plants, and similar 

problems with coal, tend, on balance, to favor geothermal 

development. This is so in part because of the relative 

costs of energy from various sources. Also, power suppliers 

are presently having great difficulty in predicting the 

costs of buildinq future generating capacity, both the costs 

and availability of fuels and even electricity demand. In 

such circumstances, geothermal energy can be very attractive 

because thtl scale for ef:ficit!nt 9eother1nal plants (100-

200 MWe) allows much smaller and less expensive additions to 

capacity with somewhat more predictable operating costs ~ 2 

The other set of conditions deals with the characteristics 

of a particular getJthermal resource. For example, production 

• 

• 
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not be .. Cfrilied .. unieaa 

Likewise, a ut!1ity · company or other user will not . invest in 
- ~ ~ .. . ~· ;;;.;;-,.~., 

a power plant unless it is convinced that the plant technol-
' 

oqy is reliable, that it will provide electricity at reason-
·:v·1 I 

able coats, and that the reservoir i• botl:J aufficient and 

reliable. technoloqy for power produc~ion a t 

~e Geyaers steam field has been qenerally accepted, tech­

noloqiea for power production from other qeothermal re­

sources have not been accepted by American producers. 3 

Until such technoloqies have been demonstrated to the satis­

faction of utilities and other users, it appears that, while 

leasinq and exploration activities may proceed, utilization 

will continue to laq. With respect to such technoloqies, 

the government Ci\11 infllJ.enGe the pace of del!elcpment in 

several ways: (1) its agencies can buy geothermal resources ; 

(2) it can support activities to demonstrate the viability 

of various generating technologies; and (3) it can help 

support privately sponsored demonstration projects. 

5.2 Conaiderationa in Developing Salea/Purchaati Agreements 

5.2.1 The Seller 

By the time a geothermal field is sufficiently proven 

to allow sales negotiations to begin, the seller has in­

vested, given present experience, a minimum of $1.S ~illion 

to $2 million. 4 Consequently, he would like to negoti ate a 

sales agreement that would include an acceptable price and a 



' ' '.'./~'.~~ . 
, .. j ;~,,, ~ 

1 ;. ~~ .' . 

~uarafitee of mfniJl:l ~ . purcha~e. , 

t-!Yinq to achieve this qo~l. The firs~ is .. 
need to start a ~tifeam of revenue as soon as po~sib~~. 

While the aqre~~n r that eventually emerges as• to sales 

price can be expecbed to reflect the costs .of ' the time 

between ~evelopmenl investment and power plant operation, . I 
feel strong pressure to get things under way 
I 

as soon•• poaaib e. This pressure' is apt to be most intense ' 

for smaller selleJ s, since their costs of financinq invest-
' 

ments qenerally run higher and since they are less likely to 

be able to cope with delays. 

A second problem facing the seller is the relative 

shortage of buyers, especially in comparison with those for 

other energy sources. The Geysers, with PG&E's monopaony 

onwAt-~ IH'H~Or .:tt"!rs:u::nr.i::in+- ui +-h T!ni f"\n _ M.::at'Tn'l.::a .::aT'\n Th.o..-m:::. l :.nA .. --··--- ------ - ';J---···--· - ··---· -----··· ··-:1· .. ·-· _ ........... ..._ .... , ...... _ ...... ..... 
I 

ownership of the transmission lines out of the area is an 

extreme example; nonetheless, the limited number of users at 

a given site is apt to be a general condition. 5 Geothermal 

steam or hot water cannot be transported very far economically 

without major temperature drops. Thus, users are likely to be 

those who can site their end-use facilities (e.g., chemical 

companie1) at the electricity generation site or those with 

established transmission lines between the generation site and 

their market area. In any event, there will be only a limited 

number of possible users for any given geothermal field. 

Finally, the monopaonistic nature of the market implies 

a relatively weak bargaining position for the seller, both at 

.. 

~. 
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ppaajbility for modification or replacement. 

th• probl• for the seJ) er fa not .~ mUch th• 

th• 

contracts at Th• Geysers involve ••ve.ral 

feature• which the sellers. feel are Wifavorable. 

contract waa nac;otiatad at a time when the developer (Magma) 

vu eaqe.r tc obtain revenue. from it.a inveatment nnd the 

buyer (PGd) wa• akeptical of th• t .. aibility of producinq 

which were optimal under tho•• c:onclitions, now ue th• cauae 

of aOll8 d.faaati•faction amanq •team suppliers. Por example, 

the ataam •~liua are paid solely on th• amount of electricity 

qene.ratad, with no requir-.nt• for any minimum amount of 

productior.... Th• contract alao qiv•• PG'E first ref\19&1 

ri9bu ~ uy ateaa produced on th• contractin9 developer• 11 

i .... within a deaiqnated area. Bcwever, •• a reault of 

ope.ratinq experience, PG'E ha.s felt aafa in reducillq th• 

aize of th• contractually dedicated holdinqa in recent steam 

1 purchaae contracts. Nonetheless, this ••t ot arranqements 

may be di•couraqinq other potential buyers trom appr~achinq 

• • 



~ ' ., 
~~"·"~-· ·the steam devel oper•. · Currently, 

. ' ;··~ '. 

buyer at The G~'" ~.;era, al though NCPA bas 
~· . 

development an~ purchase ·agreement
1
w±th RPL, ' as 

// 

above, and several other organizations ·are now beginning 
' . 

negotiate with steam developers 

The Buxei: 

of geothermal energy. Bis 

intereat lies in obtaining a reliable source of energy at a 

predictable price for at least the life span of his power 

plant (25 to 35 years). Thua, one set of problems concerns 

the various kinds of uncertainties associated with qeo-
I 

thermal enerqy, such as the life of a geothermal field, the 

' reliabi!J.ty of the tec:hnolo~ needed to convert the energy 

into electricity, ...nd the (increasingly remote) possibility 

that cheaper alternatives may become available. 

A sec~nd set of problems arises over the viability of 

the power plant itself: qeothermal generating plants appear 

to have neither alternative uses nor alternative sources of 

energy, whereaa there ia at least some ability to fire 

conventional thermal power plants with coal, fuel oil, or 

natural gas and to change ~.he fuel source over the life of 

the plant. 

The size and location of qeothermal plants present some 

other problems, as well. Users, particularly very larqe 

ones, appear to be stronqly interested in developinq larqe 

facilities and may, therefore, find making qeothermal 

• 



r :fA " 
' raise the need ·for. tr.ansmission are rela- ~ · 

f1' )" ' \ r • I 1.l.\I 
• .. .. ·t• ' \! • 'Cl ~'1· t 

.. • •·• · '•J , :iWI ' t•,·c•;;,; • .,/! ,, 

tively ~re expensive· for small; po'fer sou.~ce,s ·than' for large .. 
/._'./"; ·: ... • .. ...... ,. lo. "' . ~ 

ones. The transmis~ion issue has been rais~d . as ~a prob19?1 ~ 

r1";;;.'l;f{:u)(Jfi"i~::· ... 1:"'..,, -'·atill.The 
1 Gey~ers, f.or b~yers: otjler' than' PG&E, . al~o~gh·1 PGiE has1 

I •' 

t 

• • 

discussed wheeling with NCPA and is committed to cons1aer ,~~··0~•"·~ 
., ~'t . •. . t.f •, 11 • ' ' . Ill ' 

o , I '•\~ • ~I 0 :i;, 

wheeling~arrangements on a case by case b~sfa. · I~ is apt 

'~ i . be ~n impC~rtant asue in the Imper.ta:l · Vall._~ ·for plants 

designed to serve San Diego or Los Arige~es. · Such plants . 
. 

would, by and large, have to depend upon their output's 

being carried over existing transmission lines 

planned for nongeothermal sources, since the geothermal 

output would not be likely to justify new transmission 

facilities in the near future. A major problem is likely to 

arise if the p lanned nuclear plant at Sundesert is not 

constructed and if its transmission lines are canceled. 

Finally, the geothermal buyer suffers, at least to some 

extent, from a paucity of sellers . This problem, however, 

is not so severe as that faced by the sel ler, since the 

buyer has the option of maklng investments in nongeothermal 

plants. 

5.3 Government Involvement 

5.3.l Federal 

To date, the government's role at this stage is indirect. 

This is in contrast to its role in the drilling stage discussed 



above or in the considered 

below, where the federal qovernment may take a very active ' 

role. There are no permits needed for the sale 
. . ( 

resources, unless the buyer is purchasinq power for resale 

or unless the buyer or seller happens to be a public aqency 

bound to produ.ce some form of environmental impact analysis 
I t ' ~ l 6 

connection with its contract decision. 

The federal qovernment's impact is es~entialiy 

nected with research and development activities and with 

underwritinq or reducinq investment risks. For example, the 

government has provided demonstration qrants and partici­

pated in joint ventures to demonstrate technoloqies for 

usinq low-temperature (150-300°F) or briny water: in addi­

tion, it has sponsored research projects for resource 

assessment, desalinization of water, and testinq new gen-

erating technologies. Such programs will help reduce the 

risk for generating technologies to be used outside The 

Geysers. Federal research and development aimed at im­

proving knowledge of geothermal fields can also help, by 

increasinq the certainty of the extent and duration of the 

resource in a qiven field. The federal loan program can 

also play a facilitatinq role here by makinq it less risky 

to build power plants. 

In addition to its indirect role in reducinq the risk 

of geothermal development, the federal government--for 

instance, the Bureau of Reclamation--can play a more direct 

role as either a buyer or seller of geothermal enerqy . 

• 
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. .,, 

t 

California can ·play a ro~e parallel ,,.to that . of~ 'the 
f ..M • ' ,. ' .. ' 

' t " • "' ~ederal: governme~t by pa~ticipating in research' and .. ~develop~ · 
• • ( - ",.I • • '· ' • 

ment ac~i~ities bo~ t<? impro~~ ;knowledqe ~f -~e ~x.~~nt of 
\ .. • ' <.I , , . ~ 

··...,7i:i;n.-:&i'"7 ";.,1'.. the resource al!-d to demonstrate the feasibility of various · .~. 

· generatinq technoloqiea. The state's role arises . ' . 
· powers of the CERCDC and from the CPUC's . c9ntrol 

, 7 1 .. 1"' 
vately owned utilities. CERCDC cart participate in R&D 

. f 

projects, althouqh because of limited resources not on the 

same scale as the federal government. It can also utilize 

its requlatory power to encourage (or retard) geothermal 

development. For instance, no power company in the state 

will invest in geothermal technology unless it is certain 

that the energy commission will agree that the intended 

generation capacity is needed and that there wi~l be a 

favorable siting decision near the field involved. CPUC 

also affects geothermal development via its r~gulatory 

power: firms that are not utilities are unlikely to buy 

geothermal energy beyond their own immediate needs, because 

selling excess electricity may bring them under the control 

of CPUC. 

Finally, like the federal government, state agencies 

may be either buyers or sellers. The most frequently men­

tioned possibility is that the DWR may use geothermal energy 

to generate electricity for its activities in pumping water 

from northern to southern California. 



Local roles are apt to increase as local, publicly 

owned utilities become buyers and, in 

of the resource. Burbank provides an excellent 

point. 

A more important local role concexna taxation; thus 

far, there appears to have been relatively little increase 

in property t~xes with geothermal development prior to 

negotiation of a sales contract. The negotiation and 

contract, however, allow a value to be put on the resource 

involved and therefore provide a defensible basis for revalu­

ing the property involved. 8 This triggers major reassess­

ments of the value of geothermal land and results in the 

frequently raised problem of the tax burdens rising before 

inGome ; because of the dela~,r contract negotia tio11 

and the initiation of power plant operations. 

5 . 4 Interactions with Nongovernmental Actors 

The nongovernmental participants at this stage are 

almost exclusively those who are willing to consider pro­

ducing electricity from a geothermal resource. Unless the 

participant considering power 9eneration is a governmental 

agency of some sort, local residents and other private 

intervenors have little chance to involve themselves 

directly. They do have some opportunity to affect the way 

• 
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one that involves very 
1 • 

process. , . · ~ 

Who is ~,~ to generate power fr~ , a geothermal 

One possibilif~, of course, would be the ·same developer-
;/ . . 

operator who/ discovered the commercially .exploitable 
• I 

These face three severe ~roblems, however: 

(1) they usually lack the technical expertise 
~ 

supervisinq the construction and operation of a power plant 

that generates electricity: (2) they often lack the stable 

and larqe financial structure that would allow them to pay 

4 he costs of building the plant and acquiring the expertise: 

and (3) their involvement in electricity generation may make 

them a regulated public utility under California law and 

Federal Power Commission (FPC). This third factor is one 

that discourages even those large geothermal developers, 

such as the oil companies, who have the expertise and re-

sources necessary to construct and operate a power plant. 

The second possible group of participants who might 

generate electricity from a geothermal resource are those 

corporation•, such aa Dow or AMAX, that need large amounts 

of electricity. Several of these corporations already 

generate much of their own electricity, so they have the 

requisite expertise in constructing and supervising elec­

tricity generation. 



first difficulty, as with the developer-operators 

the fear they have of governmental regulation and 

real possibflity that producing electricity may subject them 

to CPUC or PPC jurisdiction. California law does allow 

producers that consume all of ·the electricity they generate 

to escape CP.UC jurisdiction as long as no utility trans-
' ~1 • • 

mission lines are used. However, the most economic scale 

geothermal plant development would imply surplus production 

for all but the largest users. While some companies may 

elect to build smaller plants, it is clear that reducing 

problems with selling surplus power might encourage more 

such development. 

The second difficulty is that the power plant must be 

near the geothermal resources, and the corporations may have 

reasons for not wanting to locate their installation in that 

area. Consequently, what they really want to do is to 

produce electricity that can be traded to a utility for 

electricity delivered to their installation. The purpose of 

this elaborate arrangement would be to give the large corpo­

ration control over the cost and availability of the electric­

ity it needs, but such an arrangement would be like ly to 

bring it under the jurisdiction of CPUC or FPC, under 

current law. 

A third possible group is regulated public utilities. 

In fact, the only geothermal electricity now being produced 

• 

• 

• 
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of such a "utility, P~&E. 

other 'two major utl.li~ies in C~lifornia, SDG&E and s'cE, .have 

indicated serious. interest in developing power ' from geothermal 

electricity •. These utilities do not · face man~ of the ·problema 
I,. .. • ...... • l· 

confronting other participants, but they do face a~l di' the 

problems listed previously for other potential power 

atora. These include questions about the 
,, 

technoloqy and the life of the resource. 

5.5 Proeosals Made by Various Participants in the Process 

5.5.l Helping the Seller 

• Defer local property taxes until resource is sold 

or until revenue starts. 

• Remove acres containing resources that the devel-

oper cannot sell from the amount of federal geo­

thermal acreage he is allowed to lease. 

• Insist on contracts that guarantee a minimum 

number of hours of plant operation. 

• Sell resource by BTUs delivered • 

• Sell steam or other resource at the wellhead • 

• Involve the potential buyer in the early phases of 

development. 

• Insist on inventories of spare parts for power 

plants and rapid repair schedules. 



Regulate privately owned' utilitie• to encourage . ' 

in geothermal resources, by such 

methods as allowing higher rates of return for 

geothermal capital, listing the costs of risky 

technology as legitimate expenses, and so forth. 

• Encourage buyers to participate in the federal 

loan guarantee program. 

• Have ERDA actually make loans to buyers in some 

cases. 

• Have state and federal governments build demon­

stration plants in areas with uncertain tech­

nologies. 

• H~ve the buyer involved in the development process. 

• Have the seller produce power himself. 

• Change regulation• on utilities so that developers 

and other potential plant operators, such as major 

users and government agencies, can produce elec-

tricity without becoming full-fledged public 

utilities. 

• 

• 

• • 



• · Have state and federal governments 

money to utilities to 

demonstration plants. 

Have state and federal governments take the ~ead~ 

in publicizing the results of demonstration plants 

to potential plant builders and operators. 

Conduct antitrust activities against ' those who 

prevent potential buyers from obtaining geothermal 

resources. 



Aaaumea rouyhly $500,000 per well, $2 million for steam 
pipes, and $20 million for a 110 MWe plant itself. 
These coat vary widely and are offered for illustration 
purposes only. 

c. H. Bloomater, "Economic Apalyai• of Geothermal 
Energy Coats," Battelle Pacific Northwest Laboratories. 
Sale agreement between PG'E and Onion Oil Company. 

Obviously, auch technology, particularly for using hot 
water, has been accepted outside the United States. It 
ia being uaed just over the border in Cerro Prieto, 
Mexico, in New Zealand, and in various other places. 
The sticking point is that utilities in the Unit~J 
States remain unconvinced that the technologies will 
work well enough to serve their needs. 

. 
4. This •atimate of $1.5 million to $2 million assumes 

roughly $500,000 per well for three wells, which appears 
consistent with past experience at The Geysers. Chevron 
ia preaently estimating such coat• in The Geysers as 
closer to $5 million and apparently, McCullough spent 
over $1 million recently on a single well in Lake 
County. In contrast, however, drilling costs should be 
subsantially lower in the Imperial Valley. In any 
event, the point is that proving a resource requires a 
substantial investment; and, once the investment is 
made it provides a atrong incenti~e to realize an early 
return. 

S. PG'E notes that its agreement with Union, Magma, and 
Thermal by no means gives it control of all production 
at The Geysers: that it has held negotiations with NCPA 
about wheeling power1 is, indeed, legally required to 
at leaat consider auch an agreement; and that CPUC has 
specifically found that PG,E'a contracts are not anti­
competitive and do not preclude access to othexs. 
However, there has been some comment that steam suppliers 
have been reluctant to neqotiate with other buyers, for 
fear of damaging their chances with PG,E. Moreover, 
control of the line• mean• that PG&E will undoubtedly 
(very properly) fulfill its own txansmission needs 
before wheeling for others. At any rate, PG'E has, 
clearly, a very strong market position at The Geysers. 

• 
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The Federal' Power Commission requlates purehanes for 
resale. For federal aqencies, such analyses would be 
required by NEPA. The same qeneral point about absence 
of permits applies for state and local aqanciee, as 
well. Here, any required· permits would be subject to 
the environment reportinq requirements of CEQA. 

See Chapter 10 for a full discussion of CERCDC. 

8. Interviews with Sonoma County Assessor's Office. 
commentators have raised the possibility of even ear­
lier tax increases, but there is no firm evidence of 
this . 

9. California Public Utilities Code 218. Assembly Bill 
4009 would exempt sales of qeothermal electricity to 
utilities or sinqle customers from CPUC jurisdiction. 
PFC jurisdiction would apply to sale for resale • 





. Brinqinq power planu on line is the principal 

~int for incr••inq the rate of feothcmal &velopm9nt. 

'?here are two •••enti&llY. ••parate 

Geyser• aru, and the other in the r••t of california: 

1. Acceleratinq th• licen•inq proc••• for ~wer 
. 

planu in th• Geyser• area. (Thi• would increa•• 

th• rate at which PG'Z would brinq pla..--uied plant 

capacity on line and the rate at which oth•r 

producer• would develop in th• area.) 

2 ~ Demonstratinq the technical and economic t~••i­

bility of u.inq hot water and other geothermal 

r••ourc•• with characteri•tic• different from The 

Geyser• •tum to the satiafaction of potential 

buyen, •uch a• SDGU. This would incr•••• wi llinq­

n••• to inve•t in g'eothm:mal power pluu in area• 

other than Th• Gey•er•. 

6.1.l Acceleratinq the Licenainq Proce•a 

At Th• Geysers, existinq technoloqy tor both drillinq 

and electricity generation appears ~dequata to develop many 

more power plants than now exist. 1 Also, ~ith minor deviations 

in development schedule•, PG'E source• have indicated that 

115 



. ' ~ . 
relevant governnU!nt aqencie• could process the ·applications 

• • • I "' • 

2 i • \ 1' \ 

~ that fast. Present plans· ca1l for an averaqe of sliqhtly 
. ' over 120 MWe to be brouqht on line e~ch y•ar through 1985, 

brinqinq the total at 'rhe ~ysers to~, l, 900 MWe. 3 .-.:fi.:.oi/1.,.,,,~.~ 
Each IOO MW• requires rou9hly 1!5 production well• 

. ~ 

Driller• presently holdin9 lea••• 

could easily provide the 

wells needed each year if the plant builders were able to 

shepherd the necesaary power plant applications throuqh the 

review procedures. 

While debate exiats over the total size of the geo­

thermal reservoir at The Geysers, PG'E sources have indi­

cated that they feel comfortable with a total development 

of 2,000 to 3,000 MWe with a 30-year qeneratinq life within 

the area covered by the±: existinq contract. Exploration 

activitie• outside the productive portion of this area may 

substantially boost the total resource available at ~he 

Geysers area. 4 

The critical factor, then, is the utilitie•' ability to 

obtain permit•. All the developer• in the Geysers area have 

indicated th4·t they could :aupply ataam as faat as it could 

be sold. 5 

6.1.2 Oemonstratinq the Feasibility of Hot Water 
Technology 

Little innovation is needed at the present time to 

extract the hydrothermal resources. Although well drilling 

• 

• 

• 
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and the associated permitting problems may require sub-

stantial amounts of time and money, a very large number 

production wells could be drilled on existing leases with 

present drilling technology. However, the drilling will not 

lead to the generation of electricity unless someone--most 

likely an electric utility or a private industrial 

willing to uae the steam or hot water. 

The Imperial Valley is recognized as an area w~tn one 

of the highest potentials in California for large-scale 

deyelopment of electric power production from high-temperature 

ger thermal brines. But experience to date has defined 

significant technical barriers to its development. The high­

salinity brines found in the Salton Sea and North Brawley 

KGRAs quickly corrode and deposit scale on well casings and 

surface equipment. New technology to control these problems 

is needed before large-scale development can ·proceed. 

Power production in any new field will probably start 

with small plants (5-10 MWe) to test the technology 

and the reservoir. In the best of circumstances, approximately 

two to five years will be required for the utilities to 

satisfy themselves that the new field can justify a large-
6 scale development program. The government can help keep 

this testing period to a minimum by funding R&D, particularly 

in such areas as reservoir assessment and control of scale 

and corrosion, and by providing insurance against major loss 

f rom insufficient or unreliable reservoirs or technologies . 

Such government activities also help persuade utilities to 

test new fields and technologies. 



I 

Some of the objectives of·. the · power .,producers at 

fairly obvious·: they want to build a power 

reliably generate electricity f.rom a geothermal·. • 
I 

resource. Generally, they also want to build it 
' , , ~ ' • 1 

and '1cheaply as possible. not be 

simple as they seem. In spite of existing geotherma'l 

activities by California's major .utilities ·and vigorous 

opposing arguments by utility spokesmen and others, several 

observers have charged that utilities have an interest in 

moving slowly in adding geothermal capacity so that they do 

not handicap their arguments for addinq nuclear capacity. 7 

Others have argued that the present system of regulating 

utility rates creates financial incentives to prefer higher 

capital costs to lower ones for rate-making purposes and to 

prefer a combination of high capital costs and low operating 

costs to a more equal mixture between the two, even if the 

more equal mixture has a lower total bill. 8 Since the 

production of geothermal electricity involves relatively 

low-cost power plants compared to some other alternatives, 

several observers charge the utilities with moving slowly in 

building these plants. 9 

The regulators at this stage in the proceBa have a 

variety of objectives, including many that are the same as 

those at other staqes. CPUC must certify that any pro­

posed plant will be safe, reliable, a financially 

• 

' 

• 

• 
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in an enviro~entally acceptable aite and that the additional 

capacity it repreaents will not exceed CERCDC'a forecaat of 

future demand for elactricity. 11 Others mu.t·reviaw the 

durinq both i!ta conatruction and 

if any, into local water auppll••1 
' need for appropriations from local wa~ auppliaa1 and 

tta compatibility, with area wildl±fe and axiatinq pattern• 

of land usa. 12 At the same time, all of th••• requlators 

generally want political acceptance of the daciaiona they 

reach concerninq a particular power plant application. Thay 

~ 4 11, therefore, give varying w~iqhts to their ••ti.mat•• of 

political acceptability aa well aa to thei.r apecific mandat••· · 

At thia ataqe of development, the motive• of local 

reaidenta and other private intervenor• are aimilar to tho•• 

of auch groups at the d.rillinq ataqe. A few of th••• 
individual• and groups want geothermal development prohibited 

in given areaa, many want it atrictly controlled, and others 

want it accelerated. (~ previously mentioned, almost no 

one 1• aqainat geothermal development per !!.1 aa one miqht 

be a9ainst nuclear development.) Per these concerns, the 

buildinq ataqe provide• a better forum than doe• th• drillinq 

staqe. The proceaa ia more visible, it involve• more level• 

of government, and the conaequencea of wronq decisions are 

more drastic. Although members of intervenor groups charge 

that favorable deciaions at the drilling ata9a create almoat 



. . 

the requiramenta for additional permit• from different 

regulators alao provide a forum for expresai~q concern 

of development and additional mechanisms for its 

Once a developer baa discovered a 9eothermal reaource 

suitable for electricity 9eneration and has made an arranqement 

for power production, t '1• entity seekin9 to build a power ·, 

plant must obtain at leaat one and perhaps two major permits. 

Al.moat all entities muat obtain a certification that the site 

involved is acceptable and the plant'• addition to capacit:y is 

eon~i~t~nt with CEP.CDC's forecast of enerT.,r needs. 14 If 

th• entity ia a privately owned utility, it mU8t obtain a 

second major permi t--a Certifica·te of Public convenience 

and Necessity from CPUc. 15 In both cases, the aqenciea muat 

hold hearin9a1 th••• hearings afford many opportunities 

for tho•• interested in controllinq geothermal development 

or 1toppinq a particular power plant to have their say. 

In the Geyaera area of Californi~, obtaining appro­

priata permit• to build power pl~t.a has been the bottleneck 

to producing geothermal electricity. At least two power 

plant project• in which the resource has been discovered and 

the production wells have been dr illed waited years for 

governmental permission to beqin buildin9 the generatinq 

• 
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• 
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will .have been 
> 

report' is relea~ed, . developers have waitea for those . 

p~rmits for as long as three years, and may. sti1l wait· 
I 

for some of them. As a consequence of this 
' ~ . 

·~ . ·" conatr .ction schedule has slid several years into the 

f~ture~1~6 

6.2.1 Envirorunental Impact Controversies 

The decision to allow power plant construction to go 

forward has consequences that are often the source of major 

public controversy. Power plant complexes (plants, wells, 

and steam lines) absorb a significant amount of land; they 

also exert strong influence on uses of the surrounding land, 

making it more attractive for some purposes, such as industrial 

development, and leas attractive for others, such as residential 

or recreational development. 17 

Environmental impacts of power plants and their asso­

ciated production wells have bean the subject of major 

controversies, many of which are unresolved. The impacts 

vary enough from plant to plant to make any general 

resolutions extremely unlikely1 the chances are much better 

for resolutions on a plant-by-plant or area-by-area basis. 

A numDer of the environmental objections raised have had the 

effect of slowing the pace cf development . The concerns 

cluster primarily in the following areas: air pollutant 

emissions, water pollution, noise, visual impact, localized 

thermal effects, sump and brine discharges, and, for saline 

hot wate= systems, th availability of cooling water. 18 



The Geysers. before, the only 

ex;- erience with electric power production from a geothermal 

resource in tte United States has been in the dry steam 

fields at The Geysers. Because of a number of peculiarities 

of the technology used there, experience at The Geysers 

cannot be a universal indicator of problems that may be · 

encountered elsewhere. The production fields at The Geysers 

produce dry steaw at rouqhly 350°F . 19 An open-spray, direct-

contact condenser system is used on present units, but this 

system is not planned for future units. 20 In this system, 

condensed steam is used as coolinq water, so that fresh 

water from an outside source is not required. Because the 

oondensed steam is a source of very high quality water and 

is low in dissolved solids, it is ideal for plant needs. 

The condensed steam is sprayed directly into the steam 

ejected from the turbine; the mixture is then further cooled 

in a mechanical draft wet tower. There is no attempt to 

separate spent steam from coolant. Because of the high 

quality of the condensate and its use as a coolant with 

reinj ection of the surplus, there have been no brine disposal 

problems at The Geysers . 

There are some problems with this system, however. 

First, since the wat er in the wet tower is ev aporated to 

provide the necessary cooling, there is a net loss of fluid 

to the Geysers reservoir; in fact, only approximately 

25 percent of the steam entering the turbine is reinjected 

• 
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over but so far only 

output from existing wells have been 

Second, any noncondensable gases entrained in 

ultimately are vented to the atmosphe~e. The most trouble­

some of these gases is hydrogen sulfide. Uncontrolled, a 

55 MWe plant ejecta about 900 tons of the malodorous q~s 

into the air each year. Because of the poor mixinq in the 
. 

narrow valleys of The Geysers, the gas is not well diluted 

and remains a localized problem. Even though there is a 
I 

fairly high ridge (3,200 feet) between Sonoma and Lake 

counties (all power plants so far are in Sonoma County), the 

air mass near the plants seems to drift over the ridge and 

flow down the c~nyon into the populated areas. For three 

out of 30 days tested by PG&E, ambient air quality around 

The Geysers plants exceeded the 30 ppb standard set by ARB. 

P.G&E has now begun to retrofit its old plants with a catalytic 

iron scrubbing system and others, and plans to build its new 

plants with an indirect-contact, shell-and-tube condenser; 

this device will isolate the noncondensable gases in order 

to reduce the amount of sulfide emitted to the atmosphere. 22 

Hot water syst~. 23 Hot water systems must provide 

proper disposal of the brines. I n the Cerro Prieto field in 

Mexico and the Wairakei fields in New Zealand, the brine 

condensate is simply dumped. Most power plant systema being 

researched in the United States envision brine reinjection. 



that the expense of reinjection 

will be borne by the plant owner, 

manageable in most situations. 24 

In most proposed designs--multiple stage flash, 

flow, binary fluid--the geothermal resource never contacts 

the atmosphere, largely as a consequence of attempts to hold 

down scaling and corrosion in high-salinity areas. Nonetheless, 
I 

at leaLt some noncondensable gases will probably be vented, 

perhaps to reduce the volume of material that must be 

reinjected. However, the amount vented will undoubtedly 

be less than ln a steam field, so attaching scrubbing devices 

to each vent should be easier. 

Cooling water, however, may present some challenges. 

The basic conflict, especially in the Imperial Valley, is 

between (1) flashing acme of the brines to produce a high-

quality cooling water for consumptive use in wet towers, and 

(2) reinjecting the equivalent volume of fluids which are 

produced to prevent subsidence. If subsidence or reservoir 

d•pletion is not a concern, obtaining a portion of the 

cooling water from flashing of the brine is reasonable. 

However, geothermal resources are often found in remote, 

arid areaa, auch as the Imperial Valley, where the brines 

themselves are often the only water source available. If 

subsidence becomes a problem and other sources of process 

water are unavailable, development could be slowed or stopped. 

• 
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tion ;n ~he Imperial Valley. 

water ~a · curren~ly at a premium, and its availability' and 
' . . 

the competing, demands ~f· alternat~ye · uses ~).P<>se serious ' 

prob~ems requi7ing careful attention. 

occurs' on a aiqnificant scale, tens 

of water will have to be evaporated to provide power. plant 
)~ . 

coolinq. Since this problem is widely re~oqnized among the 

developers, it is receiving a great deal of atten~ion. 

Two solutions currently under investigation are (1) the 

use of saline wate~ from the Salton Sea in specially designed 

cooling towers, and (2) reinjection of Salton Sea water 

(some of which must be disposed of in any case i n order to 

prevent its escaping and damaging agricultural land) and 

£lashing of the 9eotheLuial brines to produce cooling ···-"-"""­WQ'-..... • 

According to the developers, dry cooling towers, which 

consume almost no water, are not viable in this application 

because they would reduce the already slim temperature 

difference on which the plants operate. 25 The loss in 

efficiency and increase in cost resulting from a further 

reduction of temperature difference would be enough to 

eliminate any economic advantage of qeothermal, as opposed 

to more conventional, power production. However, a recent 

study shows that a hybrid wet-dry tower would be viable. 26 

Development of alternate cooling systems would be appro~riate 

for further government-sponsored R&D work • 



hearings. Clearly, ' construction of the power plant is 
' 

important to more than .'the local area:·· · the placement . . 
geothermal power plant can affect the later siting of 

power planta1 the pla~ement of transmission 
1 

'! ' ~ 

the location ~f industrial, 

cultural, and recreational actiyities. Thus, debates emerge 

over the secondary and tertiary impacts that may be asso­

ciated with a given geothermal generating plant. Most of 

these broad issues of regional development remain unresolved. 

The construction ·of a power plant is also the stage at 

which concerns about conservation of existing energy supply 
-

versus expansion of that supply come to a head. Indeed, 

Calif~rnia law27 now requires CERCDC's energy demand forecast 

to include explicit consideration of energy conservation as 

an alterrative to building new generating plants. This 

forecast then plays a major role in deciding when and where 

to site new power plants. 

At this stage of the geothermal development process, 

the participants involved are required to spend time, money, 

and effort wrestling with the major issues surrounding all 

forms of energy development. Moreover, the issues that must 

be examined in CPUC and CERCDC hearings and in other forums 

have been changing rapidly and will probably continue to do 

so.28 
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Federal 

The ' federal government may get in~olved ·at 

of , qeothermal c:tevelopment in one of two ways: (1) .. if it 
I . ' 

owns the land on which the power plant is to be built, 

(2) if a ;federal agen(:y wants to build a power plant. 

federal government can al'ao get involved indirectly by 

givinq a qrant or loan to an entity that wants to construct 

and operate a power plant. 

Few rules YXist concerning the federal government's 

involvement. If a federal agency wants to construct and 

operate a power plant, it will probably abide by the same 

rules and procedures aa would a state agency or a privately 

owned uti1ity. 

the procedures might be different in some way, it is not at 

all clear what the differences would be. The same is true 

for power plants to be built on federal land: no one knows 

exactly what will happen. The land-managing agency will be 

involved, and poasibly the USGS; but participation by other 

federal agencies ia ver.y uncertain, as is the relationship 

of such participant• to state, local, and private parties. 

One problem has alre~dy arisen. A power plant operator 

will almost certainly be subject to the condition• imposed 

on the geothermal resource l~ssee. In addition, the producer 

will probably have to apply to BLM for a Special Land Use 

Permit. 



' I 

Both geothermal leases and Special Land Use Permits hav.e 

terms of 10 years with uncertain renewal; economic 
'. 

gan~r~lly require that a plant ~perate for roughly 
' This p~oblem ·1a only one of the many that 

before power production is likely to take place on 

lands. 29 

' The time required for federal and o~er participants 

work out their roles in this development stage may be 

another aource of delay in the p~ocess. The effort to 

clarify some of the issues through regulations under the 

· Geothermal Steam Act of 1970 was just beginning in July of 

1976. BLM and USGS are aware of the problems and have begun 

meeting with each other to work out solutions, but they have -

yet to conduct more than informal discussions with many of 

the other parties that will be involved. 30 

6.3.2 State Government Influences 

At the state level, the major agency has been CPUC. 

That agency has had the responsibility for certifying the 

economic advisability, the technical feasibility, and the 

environmental amenability of any power plants that privately 

owned utilitie• want to construct and operate. 31 After 

political negotiations, the county planning commission, which 

must grant a conditional use permit, functions as a colead 

agency with CPUC, and pays primary attention to the production 

• • 



aqenciea share the lead in havinq EIRs prepared and in 

conducting the hearinqs. These reports are then circulated 

to varioua ·state aqencies through the State ·c1earinghouse. 32 

A n~~.Der of other stat e aqencies are also involved at 

this ataqe but play smaller parts. Power plants need to 

obtain permits from the RWQCB if water diachar9es are involved1 

from the De~artment of Fish and Game if stream bed alterations 

are involved; from the State Water Resources Control Board 

Division of Water Rights if allocations of surface water are 

involved: and from the local APCD for emissions involved in 

construction and operation. DOG has to qrant a permit for 

all the drillinq activities involved. If a power plant is 

to be constructed on state-owned land, SLC will also be 

involved. In the future CERCOC will play a very major role, 

as Chapter 10 discusses in detail. 33 

6.3.3 Local Government Influences 

At the local level, the planning conunission must 

approve a use permit for wells and pipinq. The County Board 

of Supervisors might be involved as the appeals board from 

the planninq commission's decision. Publicly owned utilities 

may become involved as potential constructors and operators 

of power plants. 

As previously mentioned, it is difficult to discuss 

specific problems occurring in this stage of development 



the 

addition, only one area of the state--sonoma and La~e 

counties in the Geysers fiel~--has reached this staqe ..... 
, 

qeothermal development. Therefora, producinq either a 

definitive statement of the problems or a 

proposals for chanqe is very difficult. 34 

6.4 with Nonqover nmental Participants 

Many of the relationships with nonqovernmental par­

ticipants at this stage of development are continuations of 

th~ interactions that took place in the previous staqe of 

development--the sale of the resource. For instance, the 

developer who leased the land and discovered the exploitable 

field remains a significant participant in the process of 

obtaininq a permit to construct and build a power plant ~ As 

the one who will drill the production wells and construct 

the pipelines to take the geothermal resource from the wells 

to the power plant, he is also the one who must obtain the 

permit• for these wells and piping. 

Another set of nongovernmental participants are pri­

vately and publicly owned utilities other than the one 

applying f or the pern1it. Publicly owned utilities have 

intervened in the pa•t to arque that CPUC should deny the 

privately owned utilities the permits to construct particular 

power plants. The only interventions so far have been by 

• 
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were anticompetitive. In e~ery case 

CPOC ruled against NCPA' s contentions·. 35 
; 

how .. -v-••••· , ~""""~'-e ... "',,. ... p-~ .......... , ....... .-... ~ - -- _._':II..,,, ~, .. "'~ ....... ""'"'._ ... -z "'" ..... ... 

user• o~ J electricity may intervene in the new procedures 

involving CERCDC for much the same reasons. 

•taqe also provokes activity by a 

supplier•. The availability, cost, and operational expe-

rience of various plant components become an issue. These 

plant components include both thoae desiqned for power 

production, such as turbines, and those designed for envi­

ronmental mitigation, such as various types of treatment 

machinery for air emissions. Since many turbines for elec­

tric generators are custom-made, the backloq of turbine 

order• at turbine construction firms could markedly affect 

the time needed for construction and thus also the economic 

and environmental impacts of the power plant. 36 

In addition, many of those involved at the construction 

hearings have argued that a power plant that is taken off 

line for a few days may exert more serious environmental 

impacts than one that i• operating. When plants shut down, 

it is often neceaaary to v·ent th• steam from t he production 

wells directly to the atmosphere to prevent the wells from 

becoming clogged. If the plant will be off line for no more 

than three days, the steam suppliers would prefer to vent 

the wells rather than cap them because of the clogging 



poliution control devices. · 

operator to keep 

~ruqninq becomes an issue in whether or no€ the 

sh9uld be constructeq. 37 

Section 6.2 bas already mentioned the intervention 

local residents and others concerned. abOut a wide range 
• i • 

potential impacts of power plant construction and o{>eration 

at a particular site. The visibility and immediacy of 

impacts stemming from construction and operation make this 

stage of the process the one moat of ten chosen to force the 

resolution of many of the serious issues confronting all 

forms of decisions about energy production.. In general, the 

intervenors at this stage are the same as those found at the 

drilling stage . The difference in their inter~ention at 

this stage is that t h l debate is more focus1!d and the 

impacts are presumably more predictable. Therefore, the 

fight may involve more people and be far more bitter. 

The potential for the inv~lvement of large numbers of 

people in bitter debate highlights the importance of deci-

sions about who can become involved in this process and in 

what form--in particular, who can testify at the certifica­

tion hearings and what forms their testimony may take . If 

many participants can appear as parties to the hearings, 

give their own oral testimony, and cross-examine other 

parties to the proceedings, one can expect the cost and 

.-
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the 

participants have to ·give their testimony in written form ·,,. 
r .., \ •I 

' ' ' and are not~ allo\·1ed tc cross=axamina the-·· test-i;mor1r of / r.r.:::==~=:'--""'~ 
~ ~ . . 

\ 

others; the cost and delay of tne proceedings may decre~se. 
f •• • ' ,. ' i.: 

Of course, shortening the· proc•edings . in this· manner may 
• I 

raise further queations relat~ng in general 
~ 

p~ocedure.s and to the ability of the hearing procesa . to 
I 

reaolve the political disputes involved in the location 

power plants. 

Of courae, the explicit function of the hearing process 

is to generate additional information and analysis that 

might help the public agency conducting the hearing reach a 

better decision. Nevertheless, the hearing process does 

more. When it allows many groups and individuals to "say 

their piece," it helps create acceptability for the decision 

the public agency reaches. For example, if a shortened 

hearing bring• on a viable court suit, the hearing process 

will not have performed this leas explicit function--the 

total procedure will be lengthened instead ~f shortened. 

The impending entrance of CERCDC into this stage of geothermal 

development affects this issue as well as many othera. 38 

r- . s Proposals Made by Various Participants in the Process39 

6.5.1 State versus Local Control 

• Set time limits for local decision making • 



Orqan'iza·tiona1· Learning 

Encourage _information flow from one county to 

another, from experienced counties to state 

agencies, ,from one state agency to another, 

forth. 

Encourage information flow from one utility to 

another; in particular, from PG&E to anyone else 

intereated in building a geothermal power plant. 

• Use experienced consultants to prepare EIRa that 

will anticipate questions the public will ask. 

• Keep all parties abreast of the costs and benefits 

of new mitigation technologies. 

• Keep all parties abreast of new power generation 

technologies. 

6.5.3 New Procedures 

• Set a higher priority among potential builders for 

building geothermal power plants than for building 

other types of power plants. 

• Set a higher priority for approving geothermal 

power plants among those who must approve them. 

• Control who testifies at geothermal power plant 

hearin9a. 

• 

• 
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the issues that will arrive 

hearinqs and prepare respo~ses for them. 

• Use federal and state funds to encouraqe the 

experimental use of mitigation 

power plants. 

• Have qovernmental aqencies build 

part of demonstration efforts. 

• Have requlators insist on adequate parts inven­

tories and repair schedules. 

• Match the federal proqrama for studyinq hard-to­

exploi t resources (qeopressured zones, hot dry 

rock) with state and federal proqrams to test 

technoloqies associated with easier-to-exploit 

resources. 



The actual limits to the power capa~ity of The Geysers 
are very uncertain. The temperature and pressure •t 
exiatinq wel~s has been decreasinq, but new methods of· 
reinjection may markedly delay any major depletion of 
the resource. In addition, a qeothermal resource may 
exist below the present one and thus represent ad~i- . 
tional capacity, even thouqh it would require new 
drillin9 and production technologies to' exploit. Reich 
v. Commissioner', 52 TC 700 (1969) and letter from 
RepUbilc Geothermal. 

2. Discussion with PG&E. 

3. The plan submitted to CERCDC by PG&E gave the following 
schedule for additions to geothermal capacity: 

Year 1978 1979 1980 1981 1982 1983 1984 1985 

Capacity 
(in MWe) 
to be 
added 106 300 

4. Letter from PG,E. 

220 110 220 110 110 220 

5. Discussions with Union, Natomas, Magma, Pacific Energy, 
and others. 

6. Discussions with SOG&E, SCE, Chevron, Union, Imperial 
Magma, and others. 

7. This point has been made several times in hearings and 
other communications to the California Assembly, accord­
ing to ataff of the Committee on Land Use, Resources, 
and Energy. 

8. For a recent example of the academic literature making 
these points, see Robert A. :•!eyer, "Capital Structure 
and the Behavior of the Regulated Firm Under Uncer­
tainty," Southern Economic Journal 42 (April 1976) , pp . 
600-609. 

9. See Chapter 5 for further discussion of the motives of 
potential power plant builders. 

10. Public Utilities Code, Sections 1001 et seq. 

• 

• 

• 

, 
• 

.. 
• 



' • 

• , 

.. 
Discussions. with Sierra c1uli ' 1eaders 
of'iicial•·· · ·, 

,... I , \ 

see footnqte 11. One exception concerns plants 
than SO MWe. Other po·aatble' exceptions 

1

include plants · 
to be built on federa~ land or by federal act9rs. 
Section 6.3.l for more discussion of the federa1 
government's role tn this stage. of development. 

15. Public Utilities Code, Sections 1001 et seq. 

16. Discussion with .PG&E. 

17. Agriculture and geothermal ·development may be quite 
compatible. In Tt Geysers, cattle graze in areas 
around plants and steam lines: in the Imperial Valley, 
wellheads and SDG&E's thermal test loop are in, or 
immediately adjacent to, croplands. 

18. Discussions with Sierra Club leaders. 

19. The data for the discussion in this paragraph and ones 
immediately following were compiled from various EIRs 
filed with Sonoma and Lake counties and CPUC. 

20. Letter from PG&E. 

21. The amounts were small in numbers, but high enough to 
convince the federal courts that a depletion allowance 
waa justified. Reich v. Commissioner 52 TC 700 (1969). 

22. Discussion with PG&E. 

23. Much of the information for this discussion comes from 
diacu•sion• with the developers, utilities, and regulators 
active in the Imperial Valley as well as from reports 
prepared at the University of California at Riverside 
and elsewhere. 

24. As previously mentioned, The Geothermal Energy Institute 
reports that reinjection has been demonstrated in the 
Imperial Valley . 
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26. from Chevron. 

27. Public Resources Code, 

Se~ Chapter~ 9 and 10 for 
issues. · . . . 
. 

Letter from USGS. · 

Ibid. and letter from BLM. -
Public· Utilities. Code, Sections 

I ' I • .. 
32. Discussions with Lake and Sonorma County officials, 

PG&E and CPUC. 

33. The relevant statutory provisions are scattered throughout 
the California codes dealing with the agencies involved. 
Reviewing the legal record of a power plant application 
(on file at CPUC) or talking to a power plant applicant 
are the fastest ways to uncover this information. The 
study team used all three. The JPL report also has a 
comparable discussion. 

34. Further discussions of · this point appear in Chapters 9 
and 10 . 

35. See, for instance, CPUC's Decision 185276 in Application 
#53465. For an argument that CPUC was wrong, see 
Stanford Environmental Law Society, Geothermal Energy: 
Legal Problems of Resource Development. May 1975. 

36. Further discussion of this point appears in Chapter 5. 

37. Discussions with Sonoma and Lake county officials and 
various steam suppliers. 

28. A more complete discussion of the influence of CERCDC 
appears in Chapter 10. 

39. Sae also other relevant recommendations in the proposals 
sections of Chapters 5, 9, and 10. 
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Overview 

For large, central-station, electricity-generating , 

units, the transmission of power to customer~ does no~ 

constitute· a major' factor in the total costs of such a 
proi ect. However, for geothermal plants, transmission of 

the power may involve some spec!ial problems because geo- . 

thermal energy is a site-specific resource generally located 

far from load centers and is used in small generating plants 

(10-100 MWe). Transmission of power over large distances is 

not much of a hurdle for large power plants in remote loca-

tions : because of advantages derived from economies of 

scale, transmission costs are a small fraction of the total 

costs. However, for the small plants that, typically, are 

built to utilize geothermal resources, transmission coats 

may represent a substantial fraction of the total cost oz 
producing and delivering powt •1 

Whether these costs are prohibitive depends on a number 

of other physical and economic factors; hiqh transmission 

costs alone may not rule out a geothermal project. However, 

high transmission costs may make a geothermal venture come 

under closer scrutiny, especially if there is a chance that 

the plant may not work out technically or that the reservoir 

139 
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Pilot~ plants in remot~, new g~othermal , fields 

j •i ,( • ,· I 

may therefore· be unattractive 
,.. .iii.Jo.:&.. :'I,..'·· ,... ' . ti-,.; 7 

to utilitie~ a~i:l· represent a 
. I . '" . · significant obs~·c1e. to 

l . 
expanding~ development, unless. the 

., I ' ~ ;· I 

utiiities are confident tllat ' several hundred megawatts of 
I . I ~ •• .... ' • • I 

· ~apacity could be produced at the s~te. At .. this level, 
'~ \. I \ 

·~ 
transmission' coats wq~ld· be \~uch less of a factor. If a 

not the first· ,in a pa'rticular field, but is the 
,,, I 

first of a new developer (i.e., a utility or other energy 

producer) in the area, new lines for the new 

be necessary. Again, the total cost of the project--com­

pared to the alternatives available to the participant--must 

be carefully examined before concluding that the trans­

mission costs are prohibitive. In general, building several 

transmission :3Y~tams· in the acu11e &rea itf. economically 

impractical. 

7.2 Principal Problems 

If new transmission lines from geothermal plants to 

points of interconnection with another power system must be 

built, the principal difficulties wi ~ . be assembling the 

necessary right-of-way ~nd obtaining government approvals. 

These problems are not unique to geothermal resource utiliza­

tion. However, in the developer's effot•ts to avoid building 

long new lines, several strategies may be employed which 

involve other more important difficulties. These strategies 

• 

• 

' 

' •• 

include: ~ 
• 



areas that are close to 

or local 

Selling power into another 
. 

than the developer's own. 

Uaing a preexisting 

· •wheel" the power. 

I/ . 
These strategies have varying significance depending on 

the particular geothermal field and the particular power 

producer. 

7.2.1 Geothermal Areas Close to Existing Lines and Loads 

In California, s~veral of the federal KGRA• are, for-

tunately , near existing hi·~h-vol tage tran~mission network!! 

or near service areas whi•ch can absorb the power. These 

KGRAs include The Geysers-Cal i stoga (and the nearby periph-

eral KGRAs), Lassen, Mono Lake-Long Valley, Randsburg, and 

the Imperial Valley region. 

The Geysers-Calistoga. Even in 1960, when construction 

on plants was first underway at The Geysers, the PG5E had 

high-voltage lines nearby to tap into for transmitting power 

out of rural northern Sonom.~ County . As development has 

proceeded, PG'E has added ru!w lines to increase the trans-

mission capacity and i s now planning to build a major new 

line from The Geysers to the Lakeville substation. If 

PG&E's plans for. additional geotherma . capacity in the area 



on schedule; subatant~ai new capacity will 

be added again by 1985. 2 However, if energy producers other 

than PG&E wish to ship power out of the Geysers area, alter­

native, publicly owned transmission systems are quite some 

away and would require more than 100 miles of new 

to reach an existing substation for interconnec­

tion. The significance of this situation is discussed ., 

below. For PG&E, future development at The Geysers poses no 

major transmission problems; but it does pose such problems 

for other potential producers, unless PG&E is willing to 

lease its facilities. 

Lassen. The Lassen KGRA is very near to the high­

capacity 500 kv AC transmission lines of the Pacific Northwest-

Southwest Intertie. However, interconnection with the 

intertie is impractical for &mounts of power leas than 100-

200 MWe because oft.he high cost of adding a new substation. 3 

Therefore, it probably would be necessary to construct new 

lines to tie any power from geothermal plants in the Lassen 

area into lower-voltage systems (for which the costs of 

interconnection are not so high). Since the Lassen KGRA is 

within the PG&E service area •~d i• near several hydro­

electric dams owned by PG&E, aeveral opportunities for 

convenient interconnection with 69 kv and 115 kv lines 

exist. However, these lines could provide capacity for no 

more than 50 MWe of additional power. Further expansion of 

capacity fro1n geothermal plants in the Lassen area would 

require construction of extensive new transmission facilities. 

• 

' 
• 
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Publicly owned transmission lines are also relatfvely ,, .; 

nearby at Shasta Dam, but these too would probably be 

limited to SO MWe of additional capacity. 

these lines would also involve negotiations with PG&E 

because of prior arrangements made between 

eureau of Reclamation (US8R). 
(,I 

!!2!."' i.ke-Lonq \Valley;. SCE and LADWP beth have major 
I\ 

transmission lines i :n the OWena Valley area of California to 

bring electricity from hydroelectric dams. These lines 

terminate just southeast of Lake Crowley, putting most of 

the geothermal areas within SO miles of lSS kv and 230 hf 

lines. The 750 kv DC circuit of the Pacific Intertie is 

also located near this region. However, it would not be 

available for interconnection, at least in the early stages 

of development, because of the high cost of the &ubatation 

that would be required. To serve conaunities in the OWena 

Valley area, the lower-voltage lines, at least for SCE, not 

only carry power out of the region during the high water 

flow in the spring but also carry power in during low water 

flow. Arranging system conditions to handle a continuous 

base load flow of power from the Mono Lake-Long Valley 

region may be difficult, but it would not be impossible. 

The maximum amount of additional capacity that could be 

handled on these lines is 50 MWe for the SCE lines and 50 

Mwe fo~ the publicly owned lines of LADWP. 4 

1!!:1dsburq . Little activity has occurred at the Rands­

burg KGRA, but if it does occur , lines of both public and 



·i pass 
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clc;>se to the area •. · When ale fossil-fuel-burning .. ~CE pll:lnt .. .... ), 

· near cooiwate'r, California, is completed, 220 kv trans-
, ~ J "f ~ I :1 •I ' < 1: i ~ 

Jll88iOn lines ·Wi·ll be ,Very~ near~~ ;'l'lie -~Ct aJDOUn~1 Of 

additional capacity each line could acconnoaate 

tain, tiut the amount be more than 

either case. 

Illlperial Valley. Each of the six KGRAs in the Imperial 

Valley (Salton Sea, Brawley, Glamis, Dunes, East Mesa, a~d 

Heber) are in the service territory of the Imperial Irriga­

tion District (IID). IID has listed its intention to build 

200 MWe of geothermal power plants in the area, but it is 

likely that other utilities will also wish to de~1elop fields 

in the region. No high-capacity, high-voltage transmission 

lines are at present conveniently located to bring power 

from the Imperial Valley to load centers in the urban areas 

of southern California. However, SCE and SDG&E have physi­

cal interconnections with IID and hope to enter into some 

sort of cooperative arrangement with IIO in order to avoid 

building their own new lines into the area, at least for the 

initial plants. 

Other KGRAs. Other KGRAs in California are not so 

conveniently located in relation to existing transmission 

lines. Several are in areas served only by small utilities 

that do not have the transmission network, the loads, or the 

financial resources to risk supporting a geothermal. venture. 
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the . senice 

Company and the Sierra Pacific Power Company. The ·Lake 

City-Surprise Valley KGRA is in the service territory of a 
' small elec·tric cooperative, but 

the Pacific Power and Light Company (PP&L), a larger pri­

vately owned electric utility headquartered in Portl,,d, 

Oregon. Other KGRAs are in fringe areas of large utilities 

where high-voltage lines are rare. This situation seems to 

hold for Glass Mountain (PP&L), Beckwourth Peak (PG&E), Cose 

Hot Springs (PG,E, SCE), Ford Dry Lake (SCE), and Sespe Hot 

Springs (PG&E, SCE). In either case, costly new trans­

mission lines to connect to larger systems may be required 

even for the initial plants in these unexploited fields. 

New transmission l i nes for other plants. Utilities in 

California are planning to add large new nuclear and fossil­

fuel burning power plants in remote locations both inside 

the state and in other parts of the western United States. 

In some situations, it appears that the transmission lines 

for these facilities will pass near KGRAa that otherwise 

might have a tranamission problem. SDG&E is planning to 

build its large Sundeaert Nuclear Plant near the Colorado 

River just outside Imperial County. The transmission lines 

from the plant will head almost due west to San Diego and 

run near several KGRAs in the Imperial Valley region. The 

proposed nuclear plant at Vidal could also result in SCE 

transmission lines passing near the Imperial Valley and the 


