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Decision No. 86479 : 2 | RU@HN&& B .
BEFORE THE-PUBLIC UTILITIES COMMISSION OF THE STATE OF CALIFORNIA

In the Matter of the Application of
PACIFICfGAS ANDfm,EC’I’RIC COMPANY for
a certificate of public convenience ‘ 12
and necessity to comstruct, inmstall, (ggg:§c§:§233N0°453i§;2
operate, maintain, and use Unit 11 Amended. June gg i9'72)
at The Geysers Power Plant together endec June U,

with transmission lines and related :

facilities.

(Electric)

F. T. Searls, John C. Morrissey, Phili{p A. Crang, Jr-,
and Glenn West, Jr., Attorneys at Law, for Pacific
Gas and Electric Company, applicant.

Martin McDonough, Attorney at Law, for Northern Cali-
fornia Power Agency, and Hamilton Hess, for
himself and Lake County Geothermal Control Council,
interested parties. .

Viocentv. MacKenzie, Attorney at Law, and Arthur C.:
Fegan, for the Commission staff.

OPINIO

Applicant's Request

In this proceeding Pacific GaS'andrElectric‘Compaqy‘CPG&E)
seeks an ovder of the Commission issuing to it a certificate ™ -
under Section 1001 of the Public Utilities Code of the State of
California and the Commission's General Order No. 131 declaring
that .the safety, health, comfort, and convenience of the public
and the present and future public convenience and‘necessity{requite
or will require the construction, installation, operation, and
maintenance of Unit 11 (the Unit) at The Geysers Power Plant,
together with transmission lines and related facilities. The
origingl application was filed February &4, 1972. An amended
application was filed June 7, 1972. The amendment was filed to
reflect a change in the location of the Unit. '
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A prehearing conference was held in San Franciécq;on .
April 7, 1972. At that conference the issues to be considered and -
developed in the proceeding were stated to be as follows:

1. Does the present or future public convenience
and necessity require the installation of Unit
1l in compliance with the terms of the geothermal
steam sale agreements?

Does the progosed‘new project compete with
any person, f£irm, or public or private
corgoration in the public utilities business,
including particularly NCPA, for furnishing
Or supplying electric service to the public
in or adjacent to the territory in which

PG&E’s geothermal steam electric generating
walt operates?

Does the proposed construction of Unit 11
have the effect of limiting or preventing
the generation by others o electricicy
from geothermal steam produced in The

gg Xgrs area, including particularly by

4. The economics of Unit 11.

5. The requirements of the Commission's General
Order No. 131.

Hearings were held on June 14 and 15, 1972, at San |
Francisco before Examiner Gillanders and the matter submitted
subject to the concurreat £filing of proposed findings of fact and
conclusions of law June 30, 1972 and concurrent reply documents
July 10, 1972. The matter is now ready for decision. | |
PCgE's Proposal

To this proceeding PGSE seeks a certificate for an
eleventh unit at The Geysexrs Power Plant. This unit {s to consist
of one 106,000 kw (net) capacity turbine designed for steam at
100 pounds per square inch gauge and 355 degrees Fahrenheit, one
132,000 kva, 13,800 volt, hydrogen-cooled generator, one direct
contact condenser with gas ejectors and condensate pumps, and one
cooling tower, together with velated facilities. Transformation-
will consist of one 132.0 mva, 13.8 - 230 kv, 3-phase transformer.
The Unit will be provided with a stean supply of not less than

-
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2,000,000 pounds of steam per hour at a pressure of 100 poun&s per
square Iinch gauge and a temperature of approximately 355 degzees
Fahrenheit.

The Unft 11 turbine generator is twice as laxge as the
turbine generators for Units S through 10. PG&E states that it
purchased the larger turbine generator to permit it to take advan- '
tage of the economies of scale.

Various alternate cooling systems were considered and.
Tejected by PGLE primarily on grounds of unwarranted additional
expense or infeasibility.

The general location of the Unit is planned to be about -
one mile noxrth of the site of ynits 7 and 8 on land to be provided
by Union 01l Company of California (Union), Magma Power Company -
(Magma), and Thermal Power Company (Thermal). The exact site of
the Unit will be selected by and be mwutually agreeable to Union,
Magma, Thermal, and PG&E.

With the completion of Unit 11, the total net normal

operating capacity of The Geysers Power Plant will be 502, 000
kilowatts.

Commercial operation of Unit 1l was scheduled for August
1, 1974, when the Unit will be required to assist PG&E in meeting.
the system loads estimated for that year and thereby promote the
safety, health, comfort, and convenience of the public. Exhibits
E, F, and G to Exhibit 2 show PG&E load and resource data, actual
and estimated, for the years 1967-1981. A condensed design and
construction schedule for the Unit is as follows.
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Item ' Unit 11

CPUC Certificate Effective July 15, 1972 :

Major Equipment Purchases Confirmed July 15, 1972

Start Site Grading o , August’ 1, 1972 o

Start Construction . | v November. 1, 1972 lj

Initial Turbine Operation - June’ l, 1974

Commercial Operation | '?gﬁﬁigxi 91335
Exhibit 2)

The estimated cost to install Unit 11, lncluding;relatedf
substation and transmission facilities, isl$13,338,000- . The esti- |
mated additional cost for escalation is $1,066,000. Detafls of .
this estimate are shown in Exhibit H to Exhibit 2. '

The estimated average cost of power from the Unit, based«
on various capacity factors, is as follows:

Escalabed

Present Cost Basis Cost Basis
Capacity Factor (7.) Mills per kwh M{lls per kwh

70 6.46 . 6.74
80 6.05 6.30
90 5.74 : 5.95
The details of this estimate are shown in Exhibit I to Exhlblc 2.
Site and Environmental Factors : -
Unit 11 will be located at a site about one mile north
of Units 7 and 8 in the remote, sparsely populated, mountainous
area of noxrtheastern Somoma County. The nearest towns, Cloverdale
and Middletown, are located, respectively, about 14 miles westerly
and10 m{les southeasterly of the proposed site. -
The specific site for a unit at The Geysers,Power Plant
1s determined principally by the location of producing.wells which .
are to supply required steam.  The Unit TSt be located centrally |
.among_ the wells in order to minimize the’ length of the steam supply
lines. The primary objectives are to‘minimize sceam.pressuxe

A
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losses, steam piping costs, and effects on the environment, and
to maximize the power potential of the steam supply.

The facilities for Unit 11 will be designed to be com~
patible with the enviromment of the mountainous terrain in which
they will be located. .

Safety considerations are an integral part of plant design
requirements. The design of the Unit,incorporates appropria:e
seismic requirements, and the Unit will have an adequate fire
fighting water supply system. The Unit is designed to-operate
unattended and will be provided with numerous control devices to
shut down the plant in the event of emergency or abnormal operating
conditioos- Because this Unit will be connected to the integrated
transmission system, system reserves will provide adequate” power
to loads served by the Unit during pexiods when it is on foxced or
scheduled outage. o

Unlike conventiounal thermal units which return.condensed
steam to boilers to be recycled, some disposal must be made of the
condensed geothermal steam. Most of the condensate steam is evap-
orated in the cooling towers. The remainder, which only amounts
to about one-fifth of that delivered as steam, will be returned to
the steém suppliers (Union, Magma, and Thermal) for disposal. The
steam suppliers will inject the returned condensate in deep wells -
back into the steam zone, as is their current practice. The steam
suppliers have obtained a permit for this work from the State
Divisfon of 01l and Gas. There is no indication of communication
between the steam reservoir and surface watexs, and the injection
scheme appears to be working satisfactorily. In addition, all’ well
casings are cemented in accoxdance with California Department of
011 and Gas regulations. o

Since no fossil fuel is burned, the Unit will produce no
products of combustion. The geothermal steam includes a very small -
pexcentage of noncondensable natural gases. Normhlly, over 80
percent of these gases consist of carbonrdioxide, wigh smaller

.i’
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percentages of hydrogen, methane, ethane, nitrogen, hydrogen sulfide,
and ammonia. At present essentially all of the gases from the
- units are released to the atmosphere. PG&E has no plans to alter
current methods of releasing the noncondensable gases other than
bydrogen sulfide. Except for hydrogen sulfide, and ethane, which
is biologically imert, none of the other gases released from The
Geysers in the minute concentrations shown in Exhibit 3 1is covered
by state ambient air quality standards, and therefore chey are
Presumed to be harmless. ‘
Periodic measurements of ambient air. concentrations of
hydrogen sulfide at The Geysers have consistently shown values
well below the maxdmum permitted for continuous occupational
exposure, viz., 20 parts per million as set forth in American
- Natfonal Standard 92 37.2-1966 and incorporated into the most
recent revision of Occupational Safety and Health Standards of the
Department of Labor, Part 1910 (29 CFR 17). This standard applies
in places of employment. However, the observed concentrations of
hydrogen sulfide within and around the boundary of the property
controlled by PG&E's steam suppliers have at times exceeded the
ambient air quality standard of 0.03 parts per million established
by the Califorania Air Resources Board. This is an oddr_standafd B
rather than a health standard. A report prepared by the Technical
Advisory Committee of the State Air Resources Board in conjunction
with the State Department of Public Health, dated May 21, 1969,
indfcates that slight damage to certain species of vegetation.may
begin at concentrations of 20-40 parts per wmillion, and slight
effects on man become apparent at 50-100 parts per million. These
concentrations are well above the state ambient standard of 0.03
parts.per million, and above any ambient air concentrations measured
within the site boundaries. In addition, no damage to
plants, ani{mals, or humans attributable to noncondensable. gases
at the site has been observed since the start of PG&E's operations
at The Geysers in 1960.
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Northern Soncma County has a separate alrx pollutfon
control district. The district has adopted new air pollution con-
trol regulations for the northern county area fn which The Geysers
Power Plant is located which have been accepted by the State
ALx Resources Board. Operations at The Geysers Power Plant comply
with these new regulations, which presently exempt hydrogen sulfide
developed from geothermal power production. |

PG&E has had a research project underway for some time
to develop a feasible methoed for minfmizing the release of hydrogen
sulfide from its units at The Geysers. PG&E's current research
project, which is based upon a sulfur dioxide injection process,
has developed a methodpwhich, on a "bench-scale™ basis, can reduce
some, but not all, hydrogen sulfide releases. A reduction of up
to 40 percent of hydrogen sulfide has been attained, but this is
not.necessarily ind{cative of what a full scale system could accom- .
Plish. Furthexr test work and subsequent cost studies remain to be
undertaken. Astual success of any developed-methodlwou;d'probably
not be known until after "pilot-plant scale” tests, which in turmn
would only be pursued if present work 1s successful and i1f a
scheme for scaling-up the procedure to pilot plant size can be
developed.

This research project has not been limited-tovthé one
method mentioned above. Several other possible approaches have
been and are continuing to be evaluated and will be tested Lf they
appear to be promising. In addition, PG&E is continuing to comsult
with the research staff of Union and other companies to iavestigate
the feasibility of applying hydrogeh sulfide removal methods
developed for refinexry or chemical industry processes at The Geysers
Power Plant. Because this project is a pioneering effort it is not .
possible at this time to estimate when it will be completed or
how successful it will be. Presently, thexe is no process known
to PG&E by which hydrogen sulfide can be removed at the wellhead
without significantly degrading the quality of the steam.
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A representative of the State Afx ReSoufces'Bda:d'Who
introduced a letter to the Commission (Exhibit No. 8) testified
that the Commission should not approve applications for additional
geothermal units at The Geysexrs until adequate information is
presented to permit a determination to be made as to the adequacy
of controls on present and proposed units for reasonable achievement
of the State air quality standard for hydrogen sulfide. At the
hearing the witness made it clear that he was not appearing as an
adversary of the project but rather to take advantage of the unique
opportunity to assess a potential envirommental problem before it
becomes an actual problem. The Board has taken no position as to
whether exclusion of the geothermal hydrogen sulfide at The Geysers
from the local air pollution control district regulations will\be
acceptable. FPG&E indicated that it would cooperate with the
Alxr Resources Board in informing the Board of its various experiments
and results of its research, and that it would be willing to confer
with the Board with a view to reaching a solution of the problem
and developing the required information. The Baard fn turn indicated
it would cooperate with PG&E. o

An additional witness appeared as an interested“partyron
behalf of himself and the Lake County Geothermal Contxol Council. He
described himself as a concerned citizen and not as an expert on
geothermal matters. He testified that geothermal power had relative
advantages as compared to fossil fuels and nuclear fuels, and
complimented PG&E for its pioneering efforts in developing this
new resource. However, he testified that residents in the area
have become increasingly annoyed by the hydrogen sulfide odox. He
also testified that in his opinion the removal of hydrogen sulfide
must be accomplished at the wellhead. He also mentioned the
increasing visual impact of the units and steam gathering lines on
the enviromment as the field is developed and comes into view of
more populated areas. He also questioned whether reinjection of the
steam condensate was working satisfactorily. He testified he cannot
see any of the existing or proposed’unitslfrom~his home .

-8~
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The noLse level of The Geysers plants: is about the same
as that of a conventional fossil-fuel-fired generating plant. The
steam suppliers have reduced and are continuing their efforts to
reduce sound levels from theiwr phase of operations. The generating
units are remote from residential areas, and there should be no
significant increase fn ambient sound levels from the opexation
of future generating units. The Califormia Division of Industrial
Safety, the U. S. Department of Labor, and the U. S. Department of
Health, Education, and Welfawe have regulations governing noise
levels and other matters within the plant. In certain areas the
noise levels exceed applicable standards. These areas are marked
and personnel in these areas are provided with and requiréd*to;use
ear protection devices. o |

Because of the unusual nature of the geothermal steam
resource no meaningful comparisons can be made with respect to
alternative sources of power im lieu of Unit 11 except othexr geo-
thermal units in The Geysers area. With regard to alternate sites |
and justification for the site selected, location of the geothermal
units depends upon the location of the wells drilled to fuxnish ‘
steam for the units.

Tranamission Line o

The transmissien facilities will consist of about 2 miles
of 230 kv double circuit tower line with one circult strung from
the site of the Unit to a junction near Units 5 and 6. The towers
will be essentially the same design as used for other transmission
lines at The Geysers, which blend fato the natural environment
better than would single, steel pole-type structures-

The line will traverse privately owned, unimproved lands
consisting of remote, uninhabited, mountainous terrain. Some .
nmining activities are conducted within the general area. The lands
are not adaptable for development for any other purpose than mining,
limited grazing, wildlife habitat, and watershed purposes. The
lands are presently zoned unclassified with no change in zoning
.comtemplated. The route of the proposed transmission line will not

Q-
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conflict with the provisions of any adopted general plan of the
County of Sonoma. There are no parks, recreation areas, scenic
areas, settled areas, nor are there any koown areas or objects of
historicsl or archaeological significance within one mile of the
proposed route of the transmission liue.
A description of the proposed transmission line is as
£ollows: o
Length 2 miles _ o
Type of Conductor 6l~strand aluminum cable-
Size of Conductor 1113 MM

Capacity (MVA) 318 Summer normal o
387 Summer emergency

Type of St&uctuxes Conventional square-base o ‘
i self-supporting, lattice type,
double circuit steel towers

Helght of Structures 110 feet (average) -

For a line as short as the line here under review, the
principal influence on the route selected is the termini of the
line, in this case Unit 11 and the tap point on the line from Units
5 and 6. The route of the proposed transmission line was selected
to utilize best the topography of the area to provide for the opti-
mum blending of the line with its environment. Transmission towers
will be placed on the sides of the hills so as to blend them into
the background rather than on the tops of the hills. The route
selected, which is shown on Exhibits A and B to Exhibit 2, will
have minimal effect upon the environment and is economically
feasible. Other alternate routes would ‘lengthen the line without
offering any eaviroomental or economic advantages. '




. ' .r
. MY
s

A. 53127 lmm

The schedule for right-of-way'acquioition and construc-
tion of the transmissfon line 1is as follows:
Route Approval 7-1-72
(Sonoma County Planning Commission)
Acquisition to be completed by 12-1-73
Construction to be completed by S5-1-74&
Start Complete. -
Construction schedule | | DRI c
Foundations : 2-1-74 - - 3-15-74.
Tower erection : 3-1-74 4-15-74
Conductor stringing 4-1-74* 5-1574
Government Agencies:

The only governmental agencies from which approvals are
required for Unit 11, including the transmission line, other than
this Commission are the Sonoma County Planning Commission and the
Sonoma County Department of Public Works. The Sonoma County
Planning Commission is expected to gpprove the route of the'pro~
posed transmission lime about July 1, 1972. A building permit for
the facility will be sought from the Sonoma County Department of
Public Works approximately one month prior to initial construction.
Steam Supply : :

By agreement of the parties, a portion of the record in
the certificate proceedings for Units 7 and 8 (Application No.
51892)— was incorporated by reference into this procecding along
with the Commission's decision on Units 7 and 8 (No. 79402) and

9 and 10 (No. 79403). The portion of the record so incorporated~ |
dealt in general with the steam purchase contracts between Union
and PG&E and Magma-Thermal and PG&E, the steam supply situationm,
the ownership of lands in The Geysers area, and the plans and
proposals of NCPA. No new evidence on any of these matters was
introduced at the hearing on Unit l1, excépt as indicated below,
and those portions of the decision granting the certificate‘fof
Units 7 and 8 referring to those matters are pertinent here.

1/ Tr. pp. 37 through 230; Exhibits 8§ through 16..

-11-
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PG&E now purcheses stcam from Union and from Magma-Thermal
under parallel ccntrects dated May 11, 1970. These con::acts were
introduced as Exnibits 8 and 9 in the Units 7 and‘8lproceeding
(Application No. 51892). PG&E's expert testified in thatfp:oceeding_
that in his opinion there is presently availablé‘stéam‘to_support
an additional 200,000 to 200,000 kilcwatts beyond Units 7 and 8.

In the Unit 1l proceeding Exhibit 7 was a letter from Pxofessor
Ramey, dated June 13, 1972, in which he fndicated that in his
opinion the lands controlled by PG&ET:s steam suppliers contained
sufficient steam to support at ieast 820 mw of capacity. PG&E's
operating experience with Units 1 through 4 has beer, and is,
satisfactory. Exploratory wells have been drilled in the area in
which it is planned to inmstall Unit 1l. Additional wells to
supply steam to this Unit will be completed fourteen months priox -
to its commercial operating date. Magma-Thermal and Union will
indemnify PG&E if there Is insufficient steam to supply Unit 11.

PG&E desires to proceed with the installation of Unit
11 to comply with the texrms of the geothermal steam sale agreements,
to provide an additional ecomomic souxce of power forx its North
Bay Division, and to promote the conservation of fossf{l fuels
through utilization of geothermel stzam.

The financigl ability of PC&E to coustruct and operete
the proposed Unit is shown fn PG&E's Annuel Repoxt to the Commission
for the year ended December 31, 197%, £ilec with the Commission on
Marcha 27, 1972. PG&Z proposes o iilnaunce the'construction‘of_the  |
Unit by using o the extent avallable its working cepital, moneys
in reserve, funds not required for immediate wuse, and the proceeds
of the issue and sale of such stocks, bonds; notes, or other
evidences of indebtedness as the Commission shall hereafter, by
propexr application, authorize for that puzpose. \

Rates to be charged for service to be rendared by means of
the construction proposed herein axe the 2G&E system electxic rates
now in effect or as may be authorized by the-Commission*in'the‘fucu:e.

-12-




Ae 53127 3 @ | .

Cenezal Oxder No. 131 _ | oL

PG&E states that the filihg of the applicatiqn”fbr;Unitv'
11 was deliberately delayed in order that it not complicate Com=-
nission action on applications for Units 7 through 10 at this
same power piant. There was also some delay in establishigg the
location of the Unit. In addition, except for the size and location
of the proposed Unit, the facts are generally the same as fox the
previous ten units approved by the Commission. Finally, the pro-.
posed transmission line for Ualt 11 is very short and 1ocaCed€£n o
& remote area. PG&E has complied with the notification requi#ements
of Section 6 of General Order No. 131l. | ' " |
Northern Celifornia Power Agency (NCPA)

As stated, a large portion of the record of the Units 7
and 8 proceeding was incorporated by reference inm this proceeding.
Accordingly, that part of the Units 7 and 8 decision (Decision No.
79402) dealing with the matfers raised by NCPA is herein repeated .
in £u1l: ‘ '
T™Northern Californis Power Agency (NCPA)

"Northern California Power Agency is e public agency
¢reated by agreement undex the statute authorizing such action as
an exercise of joint powers, under Section 6500 et seg. of the
Goverament Code- The members of the Agency are the cities of -
Alameda, Bigzs, Gridley, Healdsburg, Lodi, Lompoc, Palo Alto, Redding,
Roseville, Santa Clara and Uklak, each of which owns and operctes a
mmicipal electric distribution system. The purposes of the agree-
ment ave stated in it, as follows: _ f

T...zequiring and 2{sposing of ownership and use

of revenue producing facilities, irncluding electric
generating and transmitting facilities, and moking
more efficlent uce of the common powers of individual
member public agencles comprising the NCPA to acquire,
purchase, generste, transmit, distridute, sell, inter-
change, &and pool electric eneryy and CADACLIY...t,
"NCPA's powers inciude:

’:..any and ail powers authorized by law to all of
the parties herero, and separately to the sgeacy

-
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berein created, relating to the acquisitionn con~'
struction, dispoq tion, use, operation and mafaten-
ance of works for the generation and transmission of
electzic power and emergy to such area by contract
with ownexrs of such facilities including federal and
state agencies and public uvtilities.?

TIssues Raised in the Proceeding by NCPA

"In the view of NCPA, the following xssues axe presented
in this proceeding:

"l. Do the contracts for geothermal steam upply on
whilch PGE&E relies give PGA&E exclusive control over the entire steam
supply covered by the contracts?

"2. Do those contracts give PG&E the right to prevent
geothermal steam supplies from being developed at all dur*ng the
iifetime of those contracts?

"3. Axe the steam supplies so controlled by POSE a
significant and important part of the steam supplies avai ab1¢=to,'
Noxthern California’

"4. Is the effest of the contracts uubs:antiallv to
lescen competx Zon in the developmpnt of geothermal steam, and to
tend or attempt to create 2 mondpoly, and to restrain trede in _
electxric power gemerated from such steam, which electxic power Is
2 pext of trade or commerce arong the ceveral ctates?

"5. Is the public interest, as represented by NCRA,
edversely affected by those contracts? S
TPesition of NCPA o | _

"NCZA contends in its brief that the answer to each of
the above issues 1s afffrmative, and that the Commission should’
refuse to issue the certificate zequested herein until PG&E renegoti-

ates the contracts to eliminate the objectionable exc1“¢ive~feature
"NCPA states that 1t will be. heppy to paxticipate in the
negotiations to ravise the present contracts, in order that DG&E‘may
de abie to construct Its unizs under & proper contrac. in tho Hualm .
inlerest at the earliest date. ' o
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- "Position of PGC&E ‘ o SO

"PGEE, in its brief, declares that objecti-o ralsed by S
NCPA 1is neither in the gemeral interest of the pubiic nor Is it
basically fair.z ' |
"Position of Magma-Thermal

TAccording to Mrgma-Thermal,

"1£ Pacific Gas and Electric Company be prevented

from installing the facilities necessary to carxy

out the texms ot said contract, it wouid result ic
the following:

"(a) Magma-Thermal would suffer irreparadle injury
iv the permanent and complete loss of geothermal
Steam sales and the proceeds therefrom, none of
which could ever be recovered.

(b} Magma-Thermal would be deprived of f{ts market
for geochermal steam and stfll have the continu-
ing obligation under the existing leases without
& source of income for the sale of geothermal
Steam, to its irreparable loss and damage.

The public would be forever deprived of Ehe‘
eiectric energy which would be produced £rom

the currcat steem srpplies produced on Magma ~
Thermal land. .

" A .

To this.statement PGLE in the Units 9 and 10 proceeding‘would
add that the steam Supply contracts aore designed to give PG&E
reasonavle assurance that en adequate supply of steam s avgil~
able, the provisions in the contracts of which NCPA complaing ‘
ace reasonably necessary to secure the development and use of
the resource, ard that in any event an adequate supply of steam
is availlable t. NCPA at The Geysers from lends not controiled
by PG&E’s steam suppiiers. o ' ST
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'(d) The property and contract rights of Magma -~
Thexmal would be impaired immeasurably to
its irreparable damage without due or any
process of law and without any compensation.'™

Tindings of Fact , _
Based upon a consideration of the record’heréin; the
Commission £inds as follows: R
1. Undisputed evidence demonstrates the need for the new -
electric generation to be provided by Geysers Unit No. 1l. L
2. PGSE is a publicly regulated utility engsged, inter alia,
in the generation, transmission, and:distributién of electric o
power In Northern and Central California. PGSE generates electric
power in hydroelectric plants, nuclear plants; fossil fﬁeliplants;
and geothermal pl@n:s. | :¢i Kt
3. Developument of the available supplies of geothermal steaa."'

‘which are known to be of practical value for the gene:étion;of
electric power is in the best interest of the State;é S ‘ b

3/ PGSE submits that all emergy sources must be developed in order
to meet the growing power needs of the public, and that is o
premeture To say that preference should be ziven to one resource
over another. . S : B
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4. The Geysers steam field was discovered as early as 1847.
Since the early 1970s it has been known that steam could be produced
from a well drilled a few hundred feet below the earth's surface.

S>. Magma drilled its fixst steam well at the Ceysers in 1955.

6- In 1958 PGSE entered imto its first contract to purchaae
geotkermal steam from Magma and from Thermal. -

7. In 1967 Magma and Thermal entered into a. joint venture with
Earth Energy, Inc., a subsidiary of Unfon 01l Company, whereby each.

assigned to the other an undivided one-half Interest in its holdings
within a specified area at The Geysers, and Earth Energy became the
operator of those holdings. Esrth Energy later mexrged. into‘Union.-
When the 1970 steam sale contracts were negotiated, &t Union’s
suggestion, the area of the joint venture was adopted by the parties
as the area within which PGSE obtained inftial exclusive rightf to.
purchase geothermal steam produced by the joint veature. This area
was referred to in the hearing held on Units 7 and 8 proceeding as.
the "rod line area.” The 1970 steam sale contracts replaced the 1953
PG&E, Magma-Thexmal steam sale contract as amended. o L;,»vff‘

8. The lands leased by Union, Magma and Thermzl wixich are
located within the red line ares at The Geysexs are the only lands-
Covered by the contract. The Geysers area ic only one of various
sources of hot water and steam, either ceparately oxr combined,
avallable for use in the production of electric enexgy, the avail-
abiiity of which has already been demonstrated iz some instances
and in others are in the process of exploration and development.
Significant geothermel discoveries have been made at Nilend (Salton
Sez) ard Casa Diablo (Memmoth, Long Valley). Potentially slgnif:can~
geotnermal areas are Suxrprise Valley (Lake City), Mt. Lauseﬂ a~ea,
Moro Lake a»ea, Coso Hot Springs, Imper_al Val;ey, Cal;¢toge, aﬂd

lear Lake. | | I c,/
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9. The red line area shown om Exhibit A,.actaéhedlto”ﬁxﬁibiéS’gﬁ' |
8 and 9 in the hearihg on Application No- 51892, enCoﬁpaSSes T :
approximately 113,000 acres. ‘ B
10. As of the time of the hearing on Applicat*on No. 51892 ’
Union and Magma-Thermal held leases to about 15, 000 acres within
that area. :
ii- Union and Magma-Thermal are under no obligatlon.to PG&E
to obtain additlonal ieases to lands within the red. line area-
There appears to have been no significasnt increase in the amount ‘
of land lessed by Unlion and Magma-Thermal since:September, *9709 R
12. Unfon, the operator at The Geysexs steam fileld for the
Union-Magma-Thermal joint venture, does not contemplate, under the
PG&E steam sale contracts, acquiring any additional lands. | e
13. The presently known geothermal steam field at The Ceysexs
inciuvdes about 19,100 acres within which steam may reasonably be
expected to be found. About 54 percent of this area is not sub*ect ‘
to the Union and Magma-Therxmal contracts with PG&E. : (e
1l4. Estimates of the electric gemeratinz capacity which csa |
be supported by geothermal steam at The GeysersAva:y‘considerébiy-
These estimates range from an admittedly comservative £00 MW up:to 
a possible 4800 MW oxr more. PG&E's consultant‘estimatés‘that the
lands contzolled by PG&E's suppliers contain s ‘ficienc'prdvenfsteam'
Zor 800 MW. His estimate is based upon actual wells drilled’and -
producing. Thus I{t appears that ample steam remains at The Ge&se:s*
to meet NCPA's stated plans. ‘ :
15-. Unfon has drilled at least orne productive steam well in'
the Clear Lake vicinity at a location which is outside of the: *ed"

line area- The 1970 steam sale contracts with ”G&E’do not app y
te stean from that well.




A. 53127 1mm *

16. Included £n available sources of geochermal-Steamfare_1adds%f

in The Geysers area which are not subject to the steam sale contract.
Amoag these are lands, leased and held by Signal Oil Company and
Pacific Energy Corporation,'with-establishedusteamrproduétion
pPresently available for generation of electric energy. Pacific
Ecergy Corporation is the successor {n interest tb—Geo:hérm&l'
Resources International (GRI) im The Geysers area. In addition, as
noted in Finding 8, there are other areas within. the State with hot
water and steam epergy mow subject to exploration and development.

17. Signal Oil Company and GRI each has'drilled'sever31 active
steam wells in the vicinity of The Geysers. The present steam sale
contracts with PGSE do not apply to those wells. | E

18. Coethermal steam has some advantages as a power source for’
electxric generation over other forms of enexrgy: |

. Its use produces a minimal adverse effect on the
envirooment, as no combustion exists by which

combustion by-products may be released into the
atmosphere. ‘ ‘ :

b. The power plants are proving to be highly relisble
since need for a boller system L{s eliminated.

¢. Its use conserves other forms of natural Tesource
energy, especlally fossil fuels. ‘

15. Geothermal steam hes some disadvantoges as a power_sourée
for electric gemeration in comparison with other forms of enerzy:

a. The technology for use of the steam and for estimation
of steam reserves 1s stil) in the pioneering stage, and
thus risks assoclated with making large capital S
expenditures in oxdexr to use the steam are grester than
those associated with constructing more conventional
power plants. ‘ L L
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b. Shutting down steam wells can 4 e the wells. Thus
it is best not to use geothermal plants for peaking
(low load factor) operation, and such plants are |
better used for bace load (high load factor) operation.

Since geothermal steam cam only be transmitted econom=
ically for a maximum of about one to one and one-half
miles, and the generating plants have no boilers which
can be converted to other energy fuels, the plaunts are

gsgicially vulnerasble In the eveat a local steam supply
alls. S . o

In generating electricity at The Geysers certain non-
condensible gases.which are contained in the steam ave
released into the atmosphere, thereby adding to non~
condensible gas emissions in the area which result
elither naturally or through steam well production. One
of these gases is hydrogen sulfide, the odor of which
{s found disagrecabiec by many persons. As yet there
is no proven process for reducing or preventing emissions
of hydrogen sulfide in the generation process, although
PG&E 1is endeavoring to deve%op a process which will do

so. o X '

20. Production of geothermsl steam is still a developing’
technology. After years of actual production et The Geysers, it is
still not known whether such production is from one field or more than
one f£ield. There are conflicting data on this point. ) -

21l. Union and others sre actively exploring for geothermal |
steam throughout Czlifornia. S ‘

22. PGEE's Iinstallations at Thé-Geysers have been and. are
expected to be as follows through 1974: - .

[

‘ _ Year Installed ox @ -
Size_ (Net MW) to be Installed = =~

b5 ‘ - 1%0 o

13 1963

27 . 1867

27 : , 1968

53 o 1971

33 : 197

53 \ : 1972 L

53 : 19727

33 : 1972

53 ‘ 1973.. - .

106 ‘ 1974

ol
3

v
t

HOO®IO

e




A. 53127 m/ﬂ; * o |

23. Under the contracts with PGSE, The Geysers steam £ield has

been steadily developed at a pace set by the gradually developing

technology of geothexrmal steam producticon. Development of a geothermal

steam field must be done with care.. | é’,,;—*
24. Unfon has not asked PG&E whether it would install generationm

at a rate greater than 100 MW per year, and PGSE has made no—decision

in that regaxrd. :
25. Since geothermal steam appears to be a depleteable resource,

1£ there is but ome pool of steam at The Geysers, use of that steam

by anyone other than PG&E might affect availability of steam for ol

PGSE's plants. ’L'ff—f“
26. Most of the existing wells at The Geysers have been drilled

expressly for PGS&E by Union and Magma-Thermal In order to produce '

steam for generating units installed by PGSE. These wells would

mt have been drilled absent the existence of a market for their out-

put, and the steam purchase contracts provide that market. The |

effect of these wells on the capacity and productivity of The Geysers

Zleld is unknowm, although as previously stated geothermal steam is

believed to be a depleteable resource. The'development of geothermal

steam resources by Union, Magma, and Thermal in the area subﬂect to .

the contracts is made feasible by those contracts. ‘ \——”'l:f
27. Development of a geothermal steam field involves risks §

and difficulties. In any steam purchase contract PG&E would Qaut},

to have sufficient rights with respect to such development to give

reasonable assurance that the steam for which it contracts will be

- available as needed and thexeby protect its investment. The Union

and Magma-Thermal contracts yepresent a form of contract'whiéh

provides PG&E such rights. Future contracts by PG&E for geothermal

steam will be the product of negotiation and may take a different

form. Any such contract will come before this Commission o a

future certification proceeding for authorization of a unit which

will use steam purchased under such contract.
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28. PGSE 1is interested in all types of prime enexgy resouxcésﬁ‘
which can help it in its con:inuing.needTfor‘increasedvelcctric_ |
generation in order to satisfy the public's growing demand for
electric power. It is interested in obtaining additional steam
supplies at The Geysers. from suppliers other than Unfon, Magma and
Thermal. PGSE has no preference as to who supplies the steam for-
its generators in meeting its continuing need for additional energy
sources. '

29. The long-term and the exclusive dealing"provisions of the
Steam sale contracts are reasonable and in the public Interest.

They are mecessary to assure a reliable supply of steam for the full
l1ife of the generation and transmission equipment installed to utilize
it, and thus give PGSE an opportunity to recover the fnvestment made
in ploneering the development and use of geothermal steam as a souxce
of emergy for electric power generation.

30. The provision of the steam sale contracts that, in the
event PGSE does not exercise its right to purchase steam within a
specified length of time, the steam supplier can sell the steam to
others or use it itself for "process, chemical, or manufacturing _ :
purposes™, does not preclude sale or use of the steam for gencrating jC””_
electricity. o ’

31. The long-term nature of the coutracts is not unreasonable-
in view of the large investment required to construct: the generating

plants and necessary transmission lines and the continuing need of ——
the public for electric power. ‘ |

32. The provision of the steam sale'con:raCCS that the suppliers -
compensate PGSE, if they sell steam to others and thereafter: steam
supplies for PGSE plants are reduced, 1s not unreasonable in view~
of the large investment required to construct the~generating_p1&nfs
and necessary transmission lines, the need of the public for a
reliable, long-term source of electric power, and the newmess of | C‘;”’,e_
the technology of production of geochermal steam. . j ‘ ‘

-22-
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33. The steam sale contracts assure the continued long-term -
availability of geothermal steam at a reasonable price for generating
electric power. '

34. Development of the ability to use geothermal steam for. |
electric power production at The Geysers might not have been possible
if PG&E had not participated in the‘pioneering by constructing
generating plants. :

35. 1If PG&E had not entered into the present contracts with
Union and Magma-Thermal, the developers would have had no market
for their steam, and no funds with which to continue theixr develop-
neot of the new resource, wntil some speculative time in the future .

36. PG&E's obligations under the steam sale contracts to con-
struct generating plants and purchase steam are conditioned uwpon
its obtaining certificates of public convenience and necessity from
this Commission. This Commission has the jurisdiction and authority
to consider any possible anticompetitive effects of these contracts
cach time a certificate is sought and can protect the public interest:
in f£free trade, as circumstances in the future may warrant. '_

37. The steam sale contracts commit PG&E to operate the geo~ |
thermal steam plants at a high load factor (i.e., base load operation). (—

38. The cost of electric energy produced at The Geysers under
the contracts is approximately equal to the cost of electric cnergy
now produced by PG&E at L{ts other modern generating plants.

39. PGSE load forecasts demonstrate that PG&E will have a
retall and wholesale market for the electric power which will be
produced at The Geysers Unit No. 1ll. _

40. NCPA's plans for using geothermal steam are vague and
speculative. It made no showing that it is capable of carrying out’
its plans to build geothermal clectric generating plants-

4. PG&E steam supplier, Union 01l Company, attempted unauccess-'
fully to contract with NCPA, but detexmined NCPA had nofpresent or
foreseeable ability to use steam thereafter "dedicated" by contract
to PG&E. .
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42. NCPA could not utilizc to capacity the steam from wclls o
controlled by Unfon 1f it had purchased this stean, thus requiring
the shutting down of wells with consequent stress and economic 1oss._

43. NCPA did not show that any party to the st:eam contra.ct
refused to sell steam to it. "

44. Union and Magma-Thermal contracted with PGSE in 1970 only
after Union, acting for the three suppliers, negoti.ated with NCPA.
and concluded that a timely sale contract w:(.th NCPA could not be
obtained. ‘

45. PGSE has no policy of standing in the way 'of 'negotiat_:ions
between NCPA and steam suppliers, or of opposing the :LnStall.at:f.on of -
facilities by NCPA, or of attempting to Iinfluence pot:ential suppliers X
of geothermal steam not to contract with NCPA.

46. PGSE competes in the market for new steam reserves. In
contracting for new reserves of steam PG&E seeks to assure 1t:se1f o
of an adequate supply of geothermal .steam for each new electric
generating unit it plans to install.

47. NCPA is free to contract with steam suppliers at ‘I‘he
Ceysers other than Union and Magma-Thermal, for a steam supply
adequate to meet its stated plans. It has already negotiated thh
Signal 01l {n an apparent. effort to do so.

48. NCPA made no showing that it 'Could use geothermal steam
practicably. NCPA may be unable to use geothermal steam for generat-
Ing electricity because prudent operation of the steam wells_‘ requires
continuous, high load factor operation and a minimum of shutdowns,
vwhereas NCPA's needs would be for peaking generation and thus would
require low load factor operation. S

49. It appears that NCPA has failed diligently to pursue other
geothermal resources readily available to {t. At the hearing he].d |
in September, 1970, on Geysers Units Nos. 7 emd 8, Application No. |
51892, NCPA's sole expert witness did not even’ Jenow that developers |
other than Union and Magma-Thermal had geothermal steam’ holdings at o
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The Geysers, prior to learning of them at the hearing. Sincef:hen'
NCPA has apparently negotiated with Signal 01l Company, but has not
arrived at a contract with Signal.

50. PGSE is the only willing and able purchaser of geothermal
steam at The Geysers. For reasons which NCPA chose not‘toAdisclcse _
at the hearing, NCPA has not yet contracted for any such steam.

51. Any impact of the steam sale contracts on freedom of trade
1s remote and speculative. .

52. It is in the public interest to encouxage the development
of the technology for the use of geothermal stesm for che production
of electric power. "

53. The 1970 steam sale contracts promote the development of
the technology for such use of geothermal steam. |

54. PGS&E does not have: the power to exclude otherx pocential
users of geothermal steam from wells at The Geysers which are not
under contract to PG&E.

55. Steam developers are showing great {nterest in The Geysers
steam field. PG&E has recently been approached by several developers
interested in producing and selling steam: Getty 01l Company, “

Pacific Enexgy Corporation, Shell Of{l Company, and Signal Oil Company.
PGS&E has met with all of them, but the discussions have not yet
reached a point where consideration of contract terms has begun

56. PG&E is obligated to sell wholesale—power to NCPA's member
cities at reasonable rates which are subject to cheral Power Com-. N
nission regulation. ‘ S

57. PG&E 1is presently supplying all or part of the~wholesa1e |
electric power needed by several of NCPA's member cities. The
balance of the power needed by those cities is supplied by the Ve
Bureau of Reclamation. T ‘

58. NCPA has not contended that any of its member cities has o
experienced a power shortage or that PG&E will be unable to meet . u//("
thelr future needs for wholesale electric power. .




A. 53127 mn/*}/hh de%k | - .

59. The purpose of the 1970 steam sale contracts is not anti~-
competitive. The restrictive provisions and lengthy texm of contracts
were and are necessitated by the unique characteristics of geothermal
steam, the present state of knowledge of geothermal steam production
and the need of PG&E as a public utility to obtain reliable powex' .
sources for lts gemerators, L""

60. The 1970 steam sale contracts have had no anticompetitive
effect in the relevant market. The contracts do not foreclose comf-
petition in any measurable share of the relevant market. More than
sufficient energy sources, including geothermal steanm, re&ain‘availabk:
to NCPA and others to allow such entities to generate electricity if
they choose to do so. . "

61l. The 1970 steam sale contracts do not unreasonablY'foreclose
competitors from The Geysers steam field., PGE&E p:esently-has undex
contxract gbout 46 percent of the land under which steam may reasonabxy -
be expected to be found. PG&E's contractual rights over this portion.
of The Geysers field do not constitute monopoly power in the revelant |
market. | L

62. Considering all the evidence introducedjconcerning the 1970
steam sale contracts and their competitive effects, it is clear that _
they are cousistent with the public convenience and necessity. "

63. NCPA cities and all other whoiesale and retall customers.
of PG&E will benefit from electric power generated by geothermsl steam
at The Geysers pursuant to PG&E's conmtracts with Union and Magma-
Thermal and sold at reasonable, nondiscriminatory rates established_‘
by this Commission and by the Federal Power Commission. '

64. Exceptional circumstances exist making appropriate this
Comission’s authorization of less than a twelve-month period between
the £1iling of the certificate application and the requiréd date of
decislon as provided for in Section 4 of General Order No 131.

65. The evidence shows that the construction of Unit 11 and its'
associated facilities and transmission lines will have no effect on
community values, recreational and park areas, historical and aes-""
thetic values nor will it have any undue influence on the environment.

-

[
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Conclusions of lLaw

Based on the foregoing, the Commission concludes that:

1. The public safety, health, comfort, convenience and
necessity require the installation, maintenance, operation and use
of Unit 1l together with transmission lines and related facilities
at The Geysers Power Plant in compliance with the terms of the geo-
thermal steam sale agreements, and that the requested certificate be
issued. _

2. The proposed new project doesnot compete with any pexson,
fixm, oxr public or private coxporation in the public utilities |
business, including particularly NCPA, for furnishing or supplying
electric service to the public in or adjacent to the terxritory in
which PG&E's geothermal steam electric generating umit operates.

3. The proposed construction of Unit 11 does mot have the
effect of limiting or preventing the generation by others of
electxicity from geothermal steam produced in The chsers area, dne
cluding particularly by NCPA.

4. PGSE is actively pursuing a test program designed to mini~
mize emissions of hydrogen gsulfide. PG&E will furnish the results
of these tests to the Air Resources Board and will otherwise
cooperate with the Board. As a matter of law, PG&E must comply with
applicable air quality regulations lawfully adopted. Thus,. there is

no need to delay the issuance of a certificate of public convenience
and necessity for Unit 11.

5. The constxuction of the proposed facxlity-'

A. 1Is reasonably required to meet area demands for
present and/or future reliable and economic
electric service; and

B. Will not produce an umreasonable burden on
natural resouxrces, aesthetics of the area in
which the proposed facilities are to be located,
public health, and safety, air and water quality
in the vmcinity, ox parks,recreational and scenic
areas, or historic sites and buildings or
archeological sites.
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6. The features of the contracts referred to in the findings
of fact which give PGSE exclusive comtrol over the areas described in
those contracts are not against the public interest, necessity, com~
venience and welfare; in such respects such contracts arevnotuinf
restraint of trade or commerce among the several states; they do not
monopolize or attempt to monopolize a part of the trade among the .
several states; they do not propose a combination of acts to create’ ,
and carry out restrictions in trade or commerce within this state, and
do not prevent competition in manufacturing, making, transportation;
sale or purchase of electric energy in this state, and thus are not
in viclation of the Cartwright Act. o _;

The certificate of public convenience and necessity which
will issue herein is subject to the following provision of law:

The Commission shall have no power to authorize
thecapitalization of this certificate of pub-
Jic convenience and necessity, or the right to
own, operate or enjoy such certificate of pub-
lic convenience and necessity in excess of the
anount (exclusive of any tax or annual charge)
actually paid to the State as the consideration
for the issuance of such certificate of public
convenience and necessity or right. ‘

The action taken herein is for the issuance of a certificate
of public convenience and necessity only and is not to be considered
as indicative of amounts to be included in proceedings for the purpose
of determining just and reasonable rates. |

IT IS ORDERED that: ‘ -

1. A certificate of public convenience and necessity is
granted to Pacific Gas and Electric Company to construct, opefate,\
maintain and use geothermal steam-electric generating Unit ll‘of‘_
The Geysers Power Plant together with transmission lines and related
facilities as described in the application and the evidence adduced
thereon. ' ' ‘

\J
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2. Pacific Gas and Electric Company snall file with this
Commission a detailed statement of the capital cost of The Geysers
Power Plant Unit 1l together with transmission lines. and related
facilities within ome year following the date Unit 11 is placed
in commercial operation.

3. The authorization granted shall expire if not exerc;sed
within three years from the effective date hereof. .

4. Pacific Gas and Electric Company'shall wlthmn nlnety days
after the effective date of this order file a detailed statement
descexibing xts testing, plans and schedule for a program to reduce
hydrosulfide emissions at Geysers Power Plant, Unit No. 11.

5. Pecific Gas and Electxic shall within one hundred eighty days
after the effective date of this orxder, and quarterly thereafter, file
2 report describing its progress under the program requlred under or-
dering paragraph 4 hereof. :

6. On completion of its program, but not less than one year
after the effective date of this order, Pacific Gas and Electric
Company shall furnish a report describing the cost and*bperation, or
the plans thexefor, for modification of Unit No. 1l tormitigate
hydrosulfide emissions resulting from the operation of this Unit.
Such report should include the development of the effect from the
hydrosulfide mitigation program upon the average cosc of power of
Unit No. 1l1.

The effective date of this order shall be twentyfdays‘f
after the date hereof. ; S %
day of St ‘lb)%f_:&g: ;.t . Cal;fpmia, ;hxg &

~-290mnissionor J. P. Vuka..,:ln. Jre. being
necosuarily absent, &id pot participate
iz the di.»posit.ion of this procewding.




