
- * 
. 

COMMISSION DECISION 
ON THE 

CALIFORNIA ENERGY COMMISSI 
P800-80-006 



DISCLAIMER 
 

This report was prepared as an account of work sponsored by an 
agency of the United States Government.  Neither the United States 
Government nor any agency Thereof, nor any of their employees, 
makes any warranty, express or implied, or assumes any legal 
liability or responsibility for the accuracy, completeness, or 
usefulness of any information, apparatus, product, or process 
disclosed, or represents that its use would not infringe privately 
owned rights.  Reference herein to any specific commercial product, 
process, or service by trade name, trademark, manufacturer, or 
otherwise does not necessarily constitute or imply its endorsement, 
recommendation, or favoring by the United States Government or any 
agency thereof.  The views and opinions of authors expressed herein 
do not necessarily state or reflect those of the United States 
Government or any agency thereof. 



DISCLAIMER 
 
Portions of this document may be illegible in 
electronic image products.  Images are produced 
from the best available original document. 
 



I 80-031 2-2 

a STATE OF CALIFORNIA 
ENERGY RESOURCES CONSERVATION 

AND DEVELOPMENT COMMISSION 

I n  t h e  M a t t e r  o f :  1 
) Docket No. 79-AFC-2 

A p p l i c a t i o n  f o r  C e r t i f i c a t i o n  o f  ) 
t h e  NORTHERN CALIFORNIA POWER ) DECISION ( r e v i s e d )  

1 6  AGENCY'S GEOTHERMAL PROJECT NO. 2 ) 

r c 

The Comrr('ission's Dec is ion  i n  t h e  above-captioned m a t t e r  cons i s t s  

o f  t h e  n a r r a t i v e  i n  t h e  proposed "F ina l  Dec is ion"  as amended, i n c l u d i n g  

the  F ind ings  and Conclusions contained t h e r e i n ,  Appendices A ,  B y  

and C t h e r e t o ,  as amended, and the  environmental m i t i g a t i o n  measures 

s p e c i f i e d  i n  the  F i n a l  J o i n t  Environmental Study, as amended. 

The Commission d i r e c t s  t h a t  the Execut ive D i r e c t o r  t r a n s m i t  a 

copy o f  t h i s  Dec is ion  and approp r ia te  accompanying documents t o  a l l  

persons and agencies as s p e c i f i e d  under Sec t ion  25537 o f  t he  P u b l i c  

Resources Code and Sect ion  1768 o f  t h e  Commission's r e g u l a t i o n s .  

The Commission f u r t h e r  d i r e c t s  the  Execut ive D i r e c t o r  t o  ensure 

t h a t  t h e  p rov i s ions  o f  P u b l i c  Resources Code Sect ion  25703 a r e  complied 

w i t h  w i t h i n  f o u r  (4 )  months o f  t h e  da te  on which t h i s  Decis ion i s  

f i n a l .  This Dec is ion  s h a l l  be f i n a l  f o l l o w i n g  s igna tu re  by v o t i n g  
I 

members o f  t h e  Commission upon f i l i n g  w i t h  the  Commission S e c r e t a r i a t .  

F i n a l l y ,  t he  Commission d i r e c t s  t h e  S t a f f  t o  take t h e  measures 

necessary t o  achieve f i n a l  execut ion  o f  t he  " L e t t e r  o f  Understanding" 

w i t h  t h e  Un i ted  States Geological  Survey regard ing  post-1 i c e n s i n g  

d u t i e s  and r e s p o n s i b i l i t i e s  contained i n  Appendix B o f  t he  proposed 
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Final Decision, as amended. Following execution, this  agreement 

be incorporated into the final post-certification compliance mon 

program. 

will 

tori ng 

The Application for  Certification in this matter i s  APPROVED,  

provided that  the measures and c r i t e r i a  as contained i n  Appendices 

A ,  B y  and C y  as amended, and the environmental mitigations required 

i n  the Final Joint Environmental Study, as  amended, are implemented. 

ENERGY RESOURCES CONSERVATION 
AND DEVELOPMENT COMMISSION 

\ 

, .’- - --.. --_ \ 

-,- -j 

RUSSELL L. SCHWEICKART, 
Chai rman and Commi t t ee  Member 

JAMES &OM& A .  WALKER, 

9 . -  
RONRLD D .  DOCTOR,  
Commi ss i oner 

. .  

Commi ss i oner 

c o b i  ss i,oner 

DATED:  March 1 2 ,  1980 



* * * * *  FINAL JOINT ENVIRONMENTAL * * * * * 
STUDY AMENDMENTS 

Following are the Amendments to  the Final Joint Environmental Study a s  

considered and cer t i f ied by the Commission: 

Page 111-23 delete Table 111-8 and inser t  instead attached 
Table 111-8. ; 

I 

Page IV-2 second mitigation measure, second sentence, delete 
"Following additional..  .I' t h rough  'I.. .and evaluation.. .I' 

and inser t  instead "NCPA has conducted on-site geo- 
technical investigations and evaluation; as a resul t . .  . ' I .  

Page IV-13 t h i r d  mitigation measure, second l ine ,  delete 
"within 24 hours of ...I' and inser t  instead "immediately 
a f t e r  . . . 'I. 
third mitigation measure, third l ine ,  delete "30" 
and inser t  instead "14". 

Page IV-16 second mitigation measure, f i r s t  l ine ,  begin sentence 
w i t h :  "The f i r s t  one-half inch of rairifall ...'I and 
continue with sentence from 'I.. .entering the Stretford 
process. . . 'I. 

Page IV-26 f i r s t  mitigation measure, delete second sentence 
beginning w i t h  " T h i s  management p l a n  . . .I' and ending 
with ". . .of wildlife habitat." 

Page IV-52 replace fourth mi tigation measure beginning with "She1 1 I s  
control valves.. .I' and ending w i t h  ' I . .  .by the NSCAPCD" 
and inser t  instead: "Shell 's  automated control valve 
system will be capable of reducing steam flow t o  the 
2 2 k g / h r  maximum limit  imposed by the Northern Sonoma 
County A P C D ,  d u r i n g  any stacking condition ( r e fe r  t o  
Appendix E for Determination Compliance) . 
lieves that  t h i s  level of H2S emissions i s  adequate t o  
keep ambient a i r  quality impacts from occuring during 
stacking conditions, in compliance with the NSCAPCD's 
New Source Review regulations and the H2S ambient stan- 
dard.  I' 

C E C  s ta f f  be- 
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corc;)uted as per  S p o t t e ,  1973 

AT TilE GEYSEES, C L I F C R ! ; I A  

FItiAL REPORT 1975 PAR~v:I.TRIX, 1 : x .  



TABLE OF CONTENTS 

Page 

****PROLOGUE**** 

THE FINAL DECISION. . . . . . . . . . . . . . . . . . . .  1 

PART ONE 
t A. Findings on Compliance w i t h  S t a t u t o r y  

2 Si  te-Cert i f i c a t i o n  Req u i  remen ts  . . . . . . . . . .  
B. The J o i n t  Environmental Study; Findings . . . . . . .  4 

C. Procedural S t eps .  . . . . . . . . . . . . . . . . . .  6 

D. Evident iary Bases . . . . . . . . . . . . . . . . . .  8 

PART TWO 

In t roduc t ion .  . . . . . . . . . . . . . . . . . . . . . .  9 

A.  N E E D . .  . . . . . . . . . . . . . . . . . . . . . . .  9 

Cornmission Findings and Conclusions . . . . . . . . .  12  

B.  ENVIRONMENTAL RESOURCES . . . . . . . . . . . . . . .  1 2  

i )  Air Q u a l i t y  . . . . . . . . . . . . . . . . . . .  13 

i i )  Water Q u a l i t y  - Water Resources - 
Hydrology . S o i l s  . S o l i d  Waste Management. . .  15 

iii) Biologica l  Resources. . . . . . . . . . . . . . .  1 7  

19 Cornmission Findings and Conclusions . . . . . . . . .  

~ 

20 C.  PUBLIC HEALTH AND SAFETY. . . . . . . . . . . . . . .  
Commission Findings and Conclusions . . . . . . . . .  2 1  

D .  PLANT AND SITE SAFETY AND RELIABILITY . . . . . . . .  22 

Commission F i  ndi ngs and Concl usi ons . . . . . . . . .  24 

E .  SOCIOECONOMIC, LAND USE, AND CULTURAL 
C 0 N C ERNS 25 . . . . . . . . . . . . . . . . . . . . . .  

Commission Findings and Conclusions . . . . . . . . .  27 

0 



F . TRANSMISSION TAP-LINE . . . . . . . . . . . . . . . . .  28 
i)Wheeling . . . . . . . . . . . . . . . . . . . . . .  28 

ii) Tap-Line . Areas of Dispute . . . . . . . . . . . . .  29 
a . Commission Authority . . . . . . . . . . . . . . .  32 
b . Environmental Impacts of A1 ternate 

Tap-line Routes . JES . . . . . . . . . . . . . .  34 
c . System Reliability and Flexibility 

Considerations . . . . . . . . . . . . . . . . . .  35 

d . Associated Costs . . . . . . . . . . . . . . . . .  43 
e . Who Bears the Burden? . . . . . . . . . . . . . .  48 

ii i )  Tap-line Health. Safety. and Nuisance Effects . . . .  50 

Supplementary Commission Findings and Conclusions . . . . .  51 

APPENDICES 

A . Determination o f  Compliance . . . . . . . . . . . . . .  A1-3 

B . Compliance Monitoring . . . . . . . . . . . . . . . . . . .  Bl-29(Rev.) 
Letter o f  Agreement . . . . . . . . . . . . . . . .  B25-29(Rev.) 

C . Seismic Design . . . . . . . . . . . . . . . . . . . . .  C1-35(Rev.) 



I f  

PROLOGUE 

T h i s  Final Decision represents the culmination of a regulatory process t h a t  

began on August  11, 1978. On t h a t  date the Applicant, the Northern California 

Power Agency ( N C P A ) ,  f i l ed  a Notice of Intention (NOI) which comenced Commis- 

s ion review of the proposed Geothermal Project No. 2 .  The Commission approved 

the NO1 on March 14, 1979 and on April 4 ,  1979 NCPA f i l ed  an Application for 

Certification ( A F C )  of i t s  proposed project. 

In  the intervening months the Cornmission has reviewed NCPA's Geothermal Project 

No. 2 for i t s  public health and safety,  environmental, and economic impacts. 

The 1979 Biennial Report s ta tes  t h a t  the Commission ". . .will  continue t o  cer t i fy  

the maximum number of geothermal s i t e s  and f a c i l i t i e s  t h a t  demonstrate reason- 

ably mitigable environmental impacts a n d  t h a t  meet existing a i r  and water 

quality standards" ( p .  100). 

th is  t e s t .  By certifying the UCPA Geothermal Project No. 2 ,  the Cornmission has 

also met w i t h  the basic mandate of the Warren-Alquist Act by protecting environ- 

mental quality while providing additional thermal e lec t r ic  generating capacity 

f o r  California 's  needs. 

In  the Commission's view, this  project has met 

The NCPA Geothermal Project No. 2 has created several " f i r s t s "  i n  Commission 

regulatory proceedings. 

on Federal lands in the Geysers Known Geothermal Resource Area ( K G R A ) ;  i t  i s  

the f i r s t  Geysers KGRA power plant which has been subjected t o  jo in t  Federal- 

State environmental review; i t  i s  NCPA's f i r s t  independently owned and operated 

I t  i s  the f i r s t  power plant which will be constructed 

generating f ac i l i t y ;  and i t  i s  the f i r s t  Geysers K G R A  power plant t o  make co-use 

of the geothermal resource with Pacific Gas and Electric Company. 

i 



b 

0 The text of the Decision follows in narrative form, with the Commission reaching 

only the ultimate Findings and Conclusions required by the Public Resources Code. 

This is somewhat of a departure from former Commission NO1 and AFC decisions 

which relied heavily on extensive and detailed Findings and Conclusions. 

However, in using the present format, the Commission seeks to avoid undue repeti- 

tion of matters covered during the NOI, AFC, and joint Federal-State environmental 

review processes which are part of the public evidentary record, and focus instead 

on a clear, brief, and understandable explanation of the reasons salient to this 

Decision. In order to further the concept o f  an integrated decision-making pro- 

cess, the Conmission has incorporated by reference the specific mi tigation measures 

contained in the Final Joint Environmental Study. Additionally, two of the con- 

cerns crucial t o  certification and construction o f  this project - implementation 

of the mitigation measures and the monitoring necessary to assure compliance with 

applicable standards, ordinances and laws - are delineated in attached Appendices. 
Thus, these elements of the Commission's decision are readily retrievable for 

future reference and review. 

i i  



THE FINAL D E C I S I O N  

The P u b l i c  Resources Code phrases the d u t i e s  p laced upon t h e  C o m i s s i o n  

i n  t h e  e x e r c i s e  o f  i t s  e x c l u s i v e  power p l a n t  s i t i n g  a u t h o r i t y  i n  bo th  the  

a f f i r m a t i v e  and t h e  negat ive.  On the  one hand, the  Commission i s  r e q u i r e d  t o  

a f f i r m a t i v e l y  examine var ious  aspects of a proposed p r o j e c t  such as i t s  impacts 

upon p u b l i c  h e a l t h  and s a f e t y ;  on the  o t h e r  hand, the  Commission i s  p roscr ibed 

from c e r t i f y i n g  a proposed p r o j e c t  unless i t  f i n d s  compliance w i t h  a p p l i c a b l e  

s t a t u t o r y  p r o v i s i o n s  such as Federal and Sta te  a i r  q u a l i t y  laws. The Comnis- 

s i o n ' s  r e g u l a t i o n s  amp1 i f y  t h e  s ta tu t0 r .y  d i r e c t i v e s ,  and pol  i c y  cons idera t ions  

such as those conta ined i n  t h e  r e c e n t l y  adopted 1379 B i e n n i a l  Report  g i v e  

f u t h e r  guidance i n  a r r i v i n g  a t  a c e r t i f i c a t i o n  dec is ion .  

P a r t  One of  t h i s  F i n a l  Decis on conta ins  F ind ings on compliance w i t h  

s t a t u t o r y  s i t e  c e r t i f i c a t i o n  requ rements, a d iscuss ion  o f  the  J o i n t  Environ- 

mental Study and i t s  s i g n i f i c a n c e  i n  terms o f  t h e  C a l i f o r n i a  Environmental 

Q u a l i t y  and Nat iona l  Environmental P o l i c y  Acts (Pub1 i c  Resources Code sec t ions  

21000 ff and 42 USC 4321-4347, r e s p e c t i v e l y )  , a b r i e f  r e c a p i t u l a t i o n  o f  t h e  

procedura l  s teps which occured, and a summary o f  t h e  e v i d e n t i a r y  bases f o r  

t h i s  Decis ion.  

P a r t  Two conta ins t o p i c a l  d iscuss ions  on t h e  var ious  human and n a t u r a l  

environmental  areas impacted by the p r o j e c t ,  as w e l l  as t h e  t e c h n i c a l ,  engi-  

neer ing,  and o t h e r  areas o f  conern a f f e c t e d  by t h e  p r o j e c t .  

cussions summarize t h e  bas is  f o r  the  Commission's u l t i m a t e  F ind ings and 

These t o p i c a l  d i s -  

Conclusions p e r t a i n i n g  t o  each broad category.  

1 



PART ONE 

A. F ind ings on Compliance w i t h  S t a t u t o r y  S i  t e - C e r t i f i c a t i o n  Requirements 

I .  

The spr ingboard f o r  t h e  Commission's e x c l u s i v e  power p l a n t  s i t i n g  

a u t h o r i t y  i s  the  s t a t u t o r y  mandate t o  c e r t i f y  such env i ronmenta l l v  acceDtable 

Dower P l a n t  s i t e s  and r e l a t e d  f a c i l i t i e s  as a r e  r e q u i r e d  t o  Drov ide a supply  

o f  e e c t r i c  power s u f f i c i e n t  t o  accomodate t h e  demand p r o j e c t e d  i n  the  Commis- 

s i o n  s most r e c e n t l y  adopted f o r e c a s t  o f  s ta tewide  and s e r v i c e  area e l e c t r i c  

power demands (Pub1 i c  Resources Code ( h e r e i n a f t e r  PRC) sec t ions  25500 ff,). 

More s p e c i f i c a l l y ,  PRC s e c t i o n  25524 s t a t e s  i n  essence t h a t  t h e  Commission s h a l l  

n o t  c e r t i f y  any f a c i l i t y  unless i t  makes an a f f i r m a t i v e  F i n d i n g  t h a t  such 

f a c i l i t y  i s  i n  conformi ty  w i t h  the  adopted 12-year f o r e c a s t  (see a l s o  PRC 

sec t ions  25523( f )  and 25309(b)) .  

The Commission f i n d s  t h a t  these mandates have been compl ied w i t h ,  as 

r e f l e c t e d  i n  t h e  d iscuss ion  and F ind ings and Conclusions conta ined i n  t h e  

"Need" p o r t i o n  o f  t h i s  Decis ion.  

11. 

PRC s e c t i o n  25523(a) r e q u i r e s  the  Commission's F i n a l  Decis ion t o  c o n t a i n  

s p e c i f i c  p r o v i s i o n s  regard ing  t h e  manner i n  which t h e  proposed p r o j e c t  i s  t o  be 

"designed , s i t e d ,  and operated" i n  o rder  t o  p r o t e c t  environmental  qual i ty and 

assure p u b l i c  h e a l t h  and safety .  

by f u r t h e r  r e q u i r i n g  t h e  Decis ion t o  c o n t a i n  F ind ings regard ing  conformi ty  

Sec t ion  25523(d) expands upon t h i s  mandate 

w i t h  p u b l i c  s a f e t y  standards, a i r  and water  q u a l i t y  standards, and w i t h  " o t h e r  

r e l e v a n t "  l o c a l ,  r e g i o n a l ,  s t a t e ,  and f e d e r a l  standards, ordinances, o r  laws. 
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The importance' of 

i t y  w i t h  applicab 

designing, s i t i n g  and operating a 

e standards, ordinaces, and laws 

- 

0 power plant in conform- 

s emphasized by PRC 

section 25525 which, absent in part a showing of "public convenience and  neces- 

s i t y" ,  basically prohibits the Commission from certifying a project which 

would not conform w i t h  any such s tandard .  

cable loca 

have been 

The Commission finds t h a t  the appl 

federal standards , ordinances , and 1 aws 

, regional, s t a t e ,  and  

dentified i n  the record of 

this proceeding and that,' for the reasons stated in Par t  Two of this  Decision 

and w i t h  implementation of the measures as contained in Appendices A, B ,  and 

C of th i s  Decision and in the Final Joint Environmental Study,  the project can 

be designed, s i ted and operated t o  comply w i t h  a l l  applicable standards, 

ordinances, and laws. 

111. 

P R C  section 25532 requires the Commission t o  establish a monitoring sys- 

tem t o  assure t h a t  any project cer t i f ied i s  constructed and operated in 

compliance with a i r  and water quali ty,  public health and  safety,  and other 

applicable regulations, guidelines, and conditions. 

required compliance monitoring program. 

Appendix B contains the 

The Commission finds the program contained in Appendix B sufficient t o  

sat isfy the requirements of P R C  section 25532. 

IV. 

The Public Resources Code prohibits cer t i f icat ion of a power plant with- 

o u t  consideration of ,  and conformity t o  i f  apprpriate, the applicable 

efficiency and load management standards ( P R C  sections 25402( d ) ;  25403.5; 

3 



25523(d)). 

been adopted by the Commission. 

NCPA i s  n o t  subject t o  any standards of this genre which have 0 

The Commission therefore finds that  these provisions of the Public 

Resources Code pose no bar  t o  cer t i f icat ion o f  the NCPA Geothermal Project 

No. 2 .  

B .  .The Joint Environmental Study; Findings 

The California Environmental Quality Act ( P R C  sections 21000 ff.) and 

the Commission's regulations (20 CAC 23000 f f )  require the preparation of a n  

Environmental Impact Report for proposed power plants and related f a c i l i t i e s .  

This requirement was made somewhat more complex i n  the NCPA Geothermal Project 

No. 2 proceedings because the project i s  located on Federal lands. Three 

Federal agencies - the United States Geological Survey (USGS), the United 

States Bureau of Land Management (BLM), and the United States Department of 

Energy ( D O E )  - shared environmental , jur isdict ional ,  or financing considera- 

tions similar t o  and concurrent w i t h  the Commission. 

I n  order t o  avoid duplication of environmental review, these our agencies 

entered into a Memorandum of Understanding on November 16,  1978 t o  prepare a 

Joint Environmental Study (JES) suff ic ient  t o  sa t i s fy  Federal requ rements under 

the National Environmental Policy Act and State requirements under the Calif- 

ornia Environmental Quality Act. The f ru i t s  of th i s  cooperative venture ripened 

in the publication of the Draft JES on November 26, 1979. The Staff held a 

workshop on December 17,  1979 t o  receive public comments on the JES and the 

Committee conducting the NCPA proceedings twice, on December 11, 1979 and 

January 4, 1980, solicited pub1 i c  comments on the environmental document during 0 



Committee hearings. 

January 10, 1980, was extended for  review by Federal agencies t o  January 25, 

1980. 

The pub1 i c  comment period, originally shceduled t o  end on 

The Commission Committee also invited the Federal Geothermal Environmenta 

Advisory Panel ( G E A P )  t o  convene and provide further coments on environmental 

matters of mutual Federal-State concern.* Federal o f f i c i a l s ,  however, perceived 

no necessity t o  convene the GEAP due t o  the extensive and thorough nature of 

the Comission's public s i t i ng  process.** 

Following review of comments received on the Draft JES, the Commission 

s ta f f  prepared'the Final JES which was distributed on February 15, 1980. The 

JES i s  a crucial document since i t  encompasses the degree of environmental 

review required by Federal and State law, comprises a large p a r t  o f  the 

evidentiary base for S ta f f ' s  position, and contains the mitigation measures 

which Applicant i s  required t o  implement as a p a r t  o f  this  Decision. 

I .  

The Commission ce r t i f i e s  t h a t  the Final Joint Environmental Study has 

been prepared in compliance w i t h  t h e  California Environmental Quality Act and 

a l l  applicable State and Commiss.ion guidelines. The Commission further ce r t i f i e s  

t h a t  the Final Joint Environmental Study has been considered in adopting th i s  

Decision. Finally, the Commission finds t h a t  the NCPA Geothermal Project No. 2 

s i t e  a n d  related f a c i l i t i e s ,  i f  the measures as identified in Appendices A ,  

B y  and C of this  Decision and the mitigation measures required in the Final 

Joint Environmental Study are implemented, shall cause no significant adverse 

envi ronmental effects . 
*Docketed l e t t e r s  from C .  Suzanne Reed t o  Dr. G . D .  Robinson, G E A P  Chairman, dated 
October 25 ,  1979 and January 29, 1980. 

**Docketed l e t t e r  from Dr. Robinson t o  Commissioner Reed, dated February 8 ,  1980. 
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C. Procedural  Steps 

The C o m i s s i o n  approved t h e  NCPA Geothermal P r o j e c t  No. 2 NO1 on March 

14, 1979. The NO1 Decis ion conta ined numerous c o n d i t i o n s  which r e f l e c t e d  tasks 

t o  be performed and i n f o r m a t i o n  t o  be submi t ted b e f o r e  t h e  Commission c o u l d  en- 

sure t h a t  the  p r o j e c t  would be designed, s i t e d ,  and operated i n  compliance w i t h  

a p p l i c a b l e  standards,, ordinances, and laws. The C o m i s s i o n  considered t h e  pro-  

j e c t  i n  l i g h t  o f  t h i s  a d d i t i o n a l  i n f o r m a t i o n  d u r i n g  the  AFC proceeding. 

NCPA submi t ted the  AFC on A p r i l  4, 1979 and the  Execut ive D i r e c t o r  t r a n s -  

m i t t e d  copies and s u m a r i e s  o f  t h e  AFC document i n  c o n f o r m i t y  w i t h  the a p p l i c a b l e  

p r o v i s i o n s  o f  the  P u b l i c  Resources Code and the  r e g u l a t i o n s .  

accepted t h e  f i l i n g  on May 9 ,  1979. 

NCPA AFC proceedings e x p l i c i t l y  sought p u b l i c  agency comments on t h e  proposed 

The Commission 

The Commission Committee conduct ing t h e  

p r o j e c t  and suggest ions f o r  mon i to r ing  comp 

standards , ord inaces and laws. 

The Committee h e l d  an I n f o r m a t i o n  Hear 

iance o f  the  p r o j e c t  w i t h  a p p l i c a b l e  

ng i n  the  v i c i n i t y  o f  the  proposed 

p r o j e c t  i n  o r d e r  t o  gather  t h e  views and comments o f  members o f  the  p u b l i c  and, 

a d d i t i o n a l l y ,  t h e  Commission s t a f f  sponsored severa l  in fo rmal  p u b l i c  workshops 

i n  o r d e r  t o  d iscuss t e c h n i c a l  issues w i t h  t h e  App l ican t ,  i n t e r e s t e d  agencies, 

and members o f  the  p u b l i c .  These events were g e n e r a l l y  at tended by representa t ives  

o f  one o r  more o f  the  Federal agencies which shared rev iew r e s p o n s i b i l i t i e s  w i t h  

t h e  Commission. 

in te rvene,  a1 though t h e  Nor thern Sonoma County A i r  P o l l u t i o n  Contro l  D i s t r i c t  

No governmental agency or member o f  t h e  p u b l i c  chose t o  f o r m a l l y  

p layed an a c t i v e  and va luable r o l e  throughout  t h e  NCPA AFC proceedings. 

p u b l i c  agency and o t h e r  c o m e n t s  rece ived d u r i n g  t h e  AFC proceedings were care- 

f u l l y  cons idered by t h e  Commission i n  reach ing  t h i s  F i n a l  Decis ion.  

The 

0 
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A t  the time of the f i r s t  Prehearing Conference on October 11, 1979, 

neither Applicant nor Staff had identified any issues which would require 0 
adjudication by the Committee. 

ber 8 ,  1979, however, i t  became apparent that  three issues - modification of 

procurement specifications, modification o f  peak horizontal bedrock accelera- 

tion value, and transmission tap-line r o u t i n g  - were in fac t  disputed. The 

Committee accordingly scheduled evidentiary hearings f o r  December 11, 1 2 ,  and  

13, 1979. 

A t  the second Prehearing Conference on Novem- 

Presentations a t  these evidentiary hearings indicated t h a t  adjudication 

would n o t  be required for  the procurement specification or peak horizontal 

bedrock acceleration value 

the Committee t h a t  fu l l  and 

routing issue would require 

evidentiary hearings. By m 

Federal and State review of 

ssues. However, these presentations also convinced 

f a i r  adjudication of the transmission tap-line 

additional prepai-ation by the parties and additional 

d December 1979 i t  had also become evident t h a t  

the Draft Joint Environmental Study, negotiations 

among the Applicant, Federal agencies, and Staff concerning final versions of 

the appropriate mitigation measures and compliance monitoring programs, and 

preparation and submission of additional items previously required by the 

Committee would prevent the proceedings from being concluded within the ant ic i -  

pated timeframe. 

areas a t  the December hearings. 

The Committee notified the parties of i t s  concerns in these 

On December 18, 1979, the Applicant submitted an "Agreement t o  Extend 

Proceedings" for  a period of up t o  75 days past January 4 ,  1980. This document 

was executed by the Committee on behalf of the Comission on December 20, 1979. 

The matter was ful ly  discussed a t  a public hearing on January 4 ,  1980, and  

the Applicant agreed t h a t  an extension o f  time up t o  March 12,  1980 was 

necessary a n d  proper for  the Commission t o  reach a final decision on the A F C .  

The Committee concluded evidentiary hearings on January 8 ,  1980. 
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D. E v i d e n t i a r y  Bases 

The Commission has based t h i s  F i n a l  Dec is ion  on the  w r i t t e n  and o r a l  

test imony presented d u r i n g  t h e  f i v e  days o f  e v i d e n t i a r y  hear ings,  t he  J o i n t  

Environmental Study, t h e  Determinat ion  o f  Compliance submi t ted  by the  Nor thern  

Sonoma County A i r  P o l l u t i o n  Cont ro l  O f f i ce r ,  t h e  documents and e x h i b i t s  sub- 

m i t t e d  w i t h  t h e  test imony i n c l u d i n g  the  e x h i b i t  l a t e - f i l e d  by the  App l i can t ,  

comnents from t h e  p u b l i c  and governmental agencies i n c l u d i n g  those of fered 

a t  t h e  hear ings on t h i s  p r o j e c t ,  and the  mat te rs  o f f i c i a l l y  n o t i c e d  by t h e  

Committee i n  r e l a t i o n  t o  the  i ssue  o f  t ransmiss ion  t a p - l i n e  r o u t i n g .  

o f  these i tems are  a m a t t e r  o f  t he  p u b l i c  reco rd  o f  t h i s  proceeding. 

e v a l u a t i n g  the  evidence, t he  Cornmission has been guided f u r t h e r  by i t s  own 

e x p e r t i s e  and p o l i c y  cons idera t ions  such as those enunciated i n  t h e  1979 

B i e n n i a l  Report. 

A l l  

I n  

The p a r t i e s  have a r r i v e d  a t  j o i n t  p o s i t i o n s  which a r e  supported by the  

weight  of t he  evidence of reco rd  on a l l  p e r t i n e n t  areas except  f o r  the  i ssue  

o f  t ransmiss ion  t a p - l i n e  r o u t i n g .  

a summary o f  these p o s i t i o n s  and t h e i r  suppor t ing  bases, app rop r ia te  Commission 

F ind ings  and Conclusions, and the  Commission's r e s o l u t i o n  o f  t h e  t a p - l i n e  

r o u t i n g  issue.  

P a r t  Two o f  t h i s  F i n a l  Dec is ion  conta ins  
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' PART TWO 

I n t r o d u c t  i on 

The D r a f t  and F i n a l  J o i n t  Environmental Studies have descr ibed 

t h e  proposed p r o j e c t  i n  d e t a i l  and have addressed environmental  

concerns i n  depth. I n  a d d i t i o n  t o  these documents, t h e  Commission 

Committee has rece ived ex tens ive  o r a l  and w r i t t e n  test imony,  as w e l l  

as documentary evidence, from the p a r t i e s .  Due t o  t h e  uncontro- 

ver ted  n a t u r e  o f  t h e  b u l k  o f  t h e  evidence o f  record,  t h e  Commission 

perce ives no reason t o  repeat  i t  a t  l e n g t h .  P a r t  Two o f  t h i s  F i n a l  

Dec is ion  t h e r e f o r e  conta ins o n l y  b r i e f  summaries o f  t h e  e v i d e n t i a r y  

bases s u p p o r t i n g  the  Commission's u l t i m a t e  F ind ings and Conclusions 

r e l a t i n g  t o  t h e  broad ca tegor ies  of Need, Environmental Resources, 

P u b l i c  Hea l th  and Safety ,  P l a n t  and S i t e  Safety and R e l i a b i l i t y ,  

and Socioeconomic, Land Use, and C u l t u r a l  concerns. P a r t  Two a l s o  

conta ins a d e t a i l e d  d iscuss ion  o f  t h e  Transmission Tap- l ine  r o u t i n g  

issue,  t h e  o n l y  mat te r  i n  t h e  AFC proceeding which r e q u i r e d  ex tens ive  

a d j u d i c a t i o n .  

A. NEED 

I n  a r r i v i n g  a t  i t s  de termina t ion  on t h e  "need" f o r  t h e  NCPA 

Geothermal P r o j e c t  No. 2, t h e  Commission i s  guided by t h e  s t a t u t o r y  

mandate o f  PRC s e c t i o n  25500.5 t o  c e r t i f y  " s i t e s  and r e l a t e d  f a c i l i t i e s  

which a r e  r e q u i r e d  t o  p r o v i d e  a supply  of e l e c t r i c  power s u f f i c i e n t  

t o  accomodate t h e  demand p r o j e c t e d  i n  t h e  most r e c e n t  f o r e c a s t  o f  

s ta tewide  and s e r v i c e  area e e c t r i c  power demands" adopted pursuant 

t o  PRC s e c t i o n  25309(b). 

t h e  Commission i s  f u r t h e r  au ded by t h e  1979 B i e n n i a l  Report which s t a t e s ,  

I n  c o n j u n c t i o n  w i t h  t h i s  s t a t u t o r y  mandate, 
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i n  essence, t h a t  any geothermal power plants and related- f a c i l i t i e s  

w h i c h  demonstrate reasonably m i  t i  gable environmental impacts and 

meet existing a i r  and water quality s tandards will be "deemed needed" 

(1979 Biennial Report, p .  100). 

B o t h  Applicant and Staff submitted testimony supporting FICPA's 

need for the 105.6 net megawatts which will be produced by the 

Geothermal Project No. 2. The evidence of record clearly indicates 

t h a t  the greatest need for  the project exis ts  in 1982 (anticipated 

t o  be the f i r s t  year of commercial operation) and t h a t  i t  continues 

t o  be needed thereafter.  Moreover, the testimony demonstrates t h a t ,  

based on an  83 percent capacity factor ,  operation of this  geothermal 

power plant will displace approximately 1 t o  1 . 2  million barrels 

of oil  per year. 

the project compTies with b o t h  the 1977 and 1979 demand forecasts 

as adopted by the Commission* (RT 963-81 ; 1032-38). 

Witnesses for  b o t h  parties further t e s t i f i ed  t h a t  

During the NO1 proceedings, the Commission was guided by a somewhat 

general directive contained in i t s  Geothermal Policy Report recognizing 

geothermal development as a preferred technology. 

th i s  general directive was made more expl ic i t  when the Commission concluded 

t h a t  "there are  severe l imits on the extent t o  which the s ta te  can look t o  

conventional energy sources ... for new e l ec t r i c i ty  supplies" and t h a t  f o r  

I n  the 1979 Biennial Report 

environmental, health and  resource considerations, energy sources such as 

geothermal "should be significantly expanded in the s t a t e ' s  mix of e lec t r ic i ty  

supplies". Floreover, the Commission determined t h a t  a reasonable balance of 

s ta te  interests  as required by section 25309(b) of the Public Resources Code 

* A t  the time th is  testimony was given, December 1 2 ,  1979, compliance 
w i t h  the 1979 forecast was somewhat speculative since the Cornmission did 
n o t  adopt the 1979 Biennial Report and demand forecast until 
December 21 ,  1979. The witnesses t e s t i f i ed ,  however, that  a new 
forecast could n o t  negate the need for  the project. 
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would be promoted by giving " f i r s t  pr ior i ty  t o  qeothermal eneruv, coaeneration, 

and other renewable energy sources" and by authorizing the s t a t e ' s  

u t i l i t i e s  t o  construct and t o  give preference t o  such energy sources, 

incl udi ng geothermal power pl ants, n o t  only t o  meet expected increases 

in e lec t r ic i ty  demand b u t  also t o  meet Commission policy t o  reduce 

oi l  and natural gas use by 50 percent by 1991. 

In analyzing these factors,  the Commission determined t h a t  t o  

meet anticipated growth in demand for  e lec t r ic i ty ,  t o  allow retirement 

of older f a c i l i t i e s ,  t o  make u p  for  potential losses resulting from 

the expiration of contracts for power from the Pacific Northwest, 

and t o  meet a 50 percent oi l  and gas reduction policy, approximately 

7,000 megawatts of new generating capacity would be required by 7 991. 

Thus, in the 1979 Biennial Report, the Commission determined t h a t  

since the probable maximum amount of new generating capacity 

achievable from geothermal and other preferred energy sources by 1991 

would be less than the total  amount of new capacity needed t o  achieve 

a reasonable balance of State interests as required by section 25309(b), 

each and every geothermal proposal would be deemed needed provided 

the proposal generally possessed the favorable characterist ics which 

make geothermal a preferred source f o r  e lec t r ic i ty  supply. For that  

reason, the Commission determined t h a t  any geothermal f ac i l i t y  which 

demonstrates reasonably m i  t i  gab1 e environmental impacts and compl ies 

with a i r  and water quality standards shall be deemed needed and i n  

conformance w i t h  the forecast and assessment adopted pursuant  t o  

section 25309(b). 

Finally, in the Biennial Report, the Commission found t h a t  

geothermal energy i s  "one of the cheapest sources of e lec t r ic i ty  

generation" and "should be expanded because of ( i t s )  favorable 

11 



environmental characterist ics , efficiency, more stable costs, and 

the fac t  ( i t  i s )  indigenous t o  California." T h i s  f i sca l ly  related 

determination was supported by testimony given a t  the hearings 

in these AFC proceedings*. 

COMM I SS I ON F I N D  I NGS 
AND CONCLUSIONS 

The NCPA Geothermal Project No. 2 comports with State and 

Federal energy policies and  complies with the Commission's most 

recently adopted 12-year demand forecast. As i s  found in sub- 

sequent portions of th i s  Decision, w i t h  implementation o f  the 'measures 

as contained i n  Appendices A ,  B y  and C and the Final  Joint 

Environmental Study, associated environmental impacts are reasonably 

mitigable and the project will comply with applicable a i r  and  water 

quality standards. 

B.  ENVIRONblENTAL RESOURCES 

Both the Public Resources Code and the policies enunciated in 

the Biennial Report require the Commission t o  carefully consider and  

determine whether the impacts a proposed project will have u p o n  the 

natural environment can be reasonably mitigated and t o  ensure t h a t ,  

absent unusual circumstances, the project i s  designed and constructed 

t o  operate in compl iance with appl i cable standards,. ordinances, and 

laws. The Commission, i n  complying w i t h  these directives for  the 

purposes of th i s  Final Decision, has categorized the presentations 

during the hearings on the topics of a i r  and  water qual i t y ,  water 

* The Federal Department of Energy i s  responsible for  financing and 
loan guarantees reqardinq the NCPa  Geothermal Project No. 2. -. 
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resources , hydrology, so i l s  , sol i d  waste management and biological 

resources as  integrally re1 ated t o  the broad "environmental resources" 

concept. 

0 

i )  Air Quality 

Geothermal power plants emit hydrogen sulfide and particulate 

matter from the cooling tower, along w i t h  small quantities of 

mercury vapor,  ammonia,,arsenic, and certain other compounds. 

Additionally, when the power plant i s  shut down, steam may be 

released a t  the steam release valve. The most troublesome 

p o l l u t a n t  emitted i s  hydrogen sulfide,  an odorous substance 

that  has been characterized by residents of the Geysers area 

as a nuisance. 

odor  threshold) has been exceeded i n  the project area. 

The State standard f o r  H2S (based on a nuisance 

The Applicant has proposed t o  abate H2S emissions w i t h  

the use o f  a surface condenser and Stretford system. Results 

from PG&E t e s t  programs* indicate t h a t  t h i s  abatement system 

w i  11 1 i kely require supplemental condensate treatment i f  the 

facility is to comply with local H2S emissions limitations. 

In  order t o  ensure compliance, the Applicant will  construct an 

H2S condensate system us ing  a secondary hydrogen peroxide abatement 

process (described i n  the AFC)  which will be available when the 

power plant begins operation (RT 501, 489). In  th i s  manner, 

the secondary treatment system can be u t i  1 i zed immedi ately 

i f  the surface condenser/Stretford system combination alone 

proves incapable o f  providi ng the requi red degree of emissions 

l i m i t a t i o n .  The relatively low concentration of H2S expected 

* PG&E's U n i t  15 i s  the f irst  Geysers power p l a n t  t o  u t i l i ze  a 
surface condenser and Stretford system. 

13 



i n  the steam supply (70220 ppm maximum; RT 488) i s  another fac tor  

i ndi cati  ng t h a t  the project wi 11 comply wi t h  appl i cab1 e emissions 

limitations (RT 507). 

Applicant's witness tes t i f ied  that  the power plant will 

comply w i t h  a l l  applicable emissions limitations and new source 

review requirements during normal power plant operation (RT 

485-90). Pursuant t o  the Joint Policy agreement between the 

Commission and the Air Resources Board*, the Northern Sonoma 

County Air Pollution Control Officer (NSCAPCO) submitted a 

Determination of Compliance during the evidentiary hearings , 

a finalized version of which appears as Appendix A of th i s  Decision. 

The NSCAPCO specified therein conditions which, i f  implemented, 

would ensure operation of the proposed f ac i l i t y  in compliance 

with a l l  applicable local a i r  d i s t r i c t  rules a n d  regulations 

(RT 507) .  Thus, with the implementation of such conditions, 

the NSCAPCO t es t i f ied  t h a t  the f ac i l i t y  will n o t  prevent the 

attainment, interfere  with the maintenance o r  cause a violation of 

any s t a t e  o r  national ambient a i r  quality standard. A Staff 

witness supported the NSCAPCO's analysis and further stated t h a t ,  

in his opinion, the conditions specified in the Determination 

of Compliance were indeed necessary t o  ensure compliance w i t h  

the d i s t r i c t  rules (XT 51 3 ) .  

Staff also sponsored the Air Resources discussions in 

the Draft JES (RT 514) ,  including an independent analysis which 

led t o  the conclusion t h a t  the f ac i l i t y  will comply with Federal 

* This Joint Agreement does not  specifically apply t o  geothermal 
power plants. 
Agreement in a l l  power plant s i t ing  cases. 

The Commission, however, follows the s p i r i t  of th i s  

.. 
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rules for  Prevention of Significant Deterioration (Draft JES, 

IV-50). The Draft JES, which has been reviewed by USGS, BLM, 

and DOE,  concluded t h a t  the f ac i l i t y  i s  n o t  expected t o  produce 

significant adverse a i r  quality impacts (Draft JES, IV-35; IV-48) , 

and t h i s  conclusion has n o t  been altered by the Final JES. 

In  the event of scheduled and unscheduled shutdowns of the 

power plant, the steam supply must be vented ("stacked") 

a t  the steam release valve. Therefore, since the steam release 

valve i s  by legal definition (PRC 25120) not '  p a r t  of the power 

plant, the steam supplier must obtain a l l  a i r  quality permits 

required by d i s t r i c t  rules. 

the power plant would have no fuel supply. 

the Applicant sponsored a witness from Shell Oil Company, 

the steam supplier, who t es t i f ied  t h a t  steam f ie ld  permit 

requirements would in a l l  likelihood be sat isf ied.  The NSCAPCO 

also stated t h a t  i t  i s  l ikely t h a t  the steam supplier will obtain 

I f  these permits are n o t  granted, 

In  th i s  regard, 

necessary permits, and S t a f f ' s  independent analysis indicates 

t h a t  environmental impacts caused by steam stacking should 

n o t  be significant i f  conditions on the steam f ie ld  permit 

are observed (RT 491-8; Draft JES IV-50). 

ii) Water Quality - Water Resources - Hydrology - Soils - 

Solid Waste Management 

Potential degradation of water quality and water 

resources may be caused by erosion from excavation and 

f i l l  ac t iv i t ies  during construction, erosion from 

sloped surfaces a f te r  completion of construction, sp i l l s  
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from the H2S abatement process area, s p i l l s  

water and condensate systems, storm run-off 

materials collected on the plant s i t e  prior 

from the cooling 

which may carry 

t o  the f i rs t  r a i n ,  

plume d r i f t  deposition, and improper management of liquid and 

sol i d  wastes. 

Applicant’s witnesses tes t i f ied  that  the steam condensate 

will be used as cooling water for  the plant with the excess, 

approximately 20 percent, reinjected v i a  the reinjection well. 

The bulk of the approximately three pounds per hour of solid 

materials contained i n  the cooling water will be reinjected 

w i t h  the blowdown from the cooling tower, and the solid waste 

produced by the Stretford system will be transported t o  a licensed 

disposal s i t e .  These witnesses concluded t h a t  the project will 

have no significant adverse impacts u p o n  the water quality o f  

the area (RT 693-9). 

t h a t  the erosion control measures identified i n  the NO1 and AFC 

would minimize related adverse environmental impacts (RT 765-7). 

Finally, a witness on behalf of Applicant tes t i f ied  t h a t  proposed 

measures f o r  transporting and disposing of toxic waste material 

will avoid adverse environmental effects and comply w i t h  a l l  

appl icable standards , ordinances , and laws (RT 773-5). 

Another witness for the App l i can t  t e s t i f i ed  

Staff witnesses sponsored por t ions  o f  the Draft JES and 

concluded t h a t ,  w i t h  the implementation of the specified mitiga- 

t i o n  measures, a l l  of the potential adverse effects t o  water 

resources and  water quality would be mitigated (RT 702;  771; 778). 

Staff witnesses also tes t i f ied  t h a t ,  w i t h  the implementation of 

the specified m i t i g a t i o n  measures , the project will comply w i t h  

a71 laws and standards governing water quality and waste 
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management (RT 708; 777), and t h a t  s o i l  e r o s i o n  measures 

(as conta ined i n  Appendix B o f  t h i s  Dec is ion  and t h e  JES) 

were adequate t o  a v o i d  s i g n i f i c a n t  adverse environmental  impacts 

(RT 769). 

The o n l y  area o f  disagreement between t h e  S t a f f  and t h e  

A p p l i c a n t  concerned t h e  amount of s torm run-o f f  which must be 

r e i n j e c t e d .  Th is  i s s u e  was b a s i c a l l y  reso lved i n  A p p l i c a n t ' s  

S p i l l  Containment P lan as submi t ted t o  t h e  Nor th Coast Regional ' 

Water Q u a l i t y  Contro l  Board on January 23, 1980. The A p p l i c a n t  

s h a l l  thus handle t h i s  m a t t e r  as i n d i c a t e d  i n  t h e  S p i l l  

Containment Plan, s u b j e c t  t o  p r o v i s i o n s  imposed by t h e  Nor th 

Coast Regional Water Q u a l i t y  Contro l  Board. 

i i i ) B i o l  o g i  c a l  Resources 

Impacts t o  p l a n t  and animal species w i l l  occur d u r i n g  the  

c o n s t r u c t i o n  o f  t h e  f a c i l i t y  due t o  vegeta t ion  and w i l d l i f e  

cover removal f o r  s i t e  p repara t ion ,  and may be magn i f ied  i f  

c o n s t r u c t i o n  r e s u l t s  i n  increased s i l t a t i o n  and sedimentat ion 

i n  nearby st reams.  Vegetat ion damage w i l l  a l s o  occur du r ing  

t h e  o p e r a t i o n  o f  t h e  f a c i l i t y  due t o  plume d r i f t  depos i t ion ,  

and more damage may occur i f  t o x i c  s p i l l s  reach waterways. 

Accord ing ly ,  t h e  Commission has -examined t h e  s u f f i c i e n c y  o f  

measures proposed t o  m i t i g a t e  such impacts, and has a l s o  examined 

t h e  p r o j e c t ' s  conformance w i t h  laws and standards f o r  t h e  pre-  

s e r v a t i o n  o f  b i o l o g i c a l  resources w i t h  p a r t i c u l a r  emphasis on 

laws p r o t e c t i n g  r a r e  and endangered species. 

The A p p l i c a n t ' s  wi tnesses t e s t i f i e d  t h a t  ex tens ive  surveys 

had been conducted a t  t h e  proposed p r o j e c t  s i t e  and t h a t  
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mitigation measures including development of a wildlife watering 

faci1it.y and revegetation w i t h  native species would 

sa t i s fac tor i ly  ameliorate the unavoidable impacts t o  the f lora  

and fauna of the area (RT 578-91). 

The testimony presented t o  the Comm ssion Comm t t ee  a t  the 

evidentiary heari ngs further revealed t h a t  the Peregri ne Fa1 con 

i s  the only rare and endangered species known t o  frequent 

bhe vicinity of the HCPA No. 2 project (RT 579) .  

plant,  Streptanthus morissonii, i s  included on the l i s t  of Uncommon, 

Threatened and Endangered (UTE) plants and  has been found in 

the project area. 

identified which, when implemented, will adequately protect 

The rare 

However, suff ic ient  measures have been 

this  plant species in particular and will additionally reduce 

the impacts from the f ac i l i t y  on a l l  biological resources t o  

the point t h a t  they are deemed insignificant (RT 594-626). 

Finally, a witness from the Bureau of Land Management 

tes t i f ied  that  controlled plant s i t e  burnings would mitigate 

wildlife habitat losses and has agreed t h a t  BLb4 would ensure 

t h a t  t h i s  measure i s  performed properly by NCPA (RT 626-30).* 

On February 12, 1980 Applicant submitted a tentative agreement 

reached with BLM concerning the nature of periodic controlled burns. 

*The Federal s i t e  license will provide t h a t  NCPA will pay for 
the controlled burns which in fact  will be conducted by BLM.  
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COMMISSION FINDINGS AND CONCLUSIONS 

The NCPA Geothermal Project No 

operate in compliance w i t h  a l l  appl 

2 can be designed and constructed t o  

cable standards, ordinances, and laws, 

including a i r  and water quality standards, insofar as the potentially impacted 

environmental resources are  concerned. The measures t o  ensure adequate 

m i t i g a t i o n  of  impacts t o  environmental resources and the program for imple- 

menting such meas,ures have been identified and are contained i n  Appendices 

A and B o f  this Dpcision, as  well as  i n  Chapter IV o f  the Final  J o i n t  

Environmental Study. The Applicant shall implement the m i t i g a t i o n  measures 
i n  Appendices A and B o f  this  Decision and those phrased as "must" a n d  " w i l l "  

in Chapter IV o f  the Final Joint Environmental Study. 

phrased as "should" and "could" i n  Chapter IV o f  the JES are t o  be inter-  

preted as identifying further impacts which must be mitigated, a1 t h o u g h  

the actual method 3f implementation may reasonably vary from those 

suggested i n  the JES. 

J 

I 

M i t i g a t i o n  measures 
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C. PUBLIC HEALTH AND SAFETY 

Evidence presented on this  broad category consisted of testimony and 

exhibits on the topics of public health and safety, worker health and safety,  

noise impacts, and additional safety-related matters. 

With respect t o  public health and safety,  the principal concern i s  the 

potential e f fec t  of various regulated and unregulated pollutant emissions on 

nearby residents. Applicant's offer of proof indicated t h a t  reported back- 

ground concentrations of arsenic, ammonium compounds, and sulfates will n o t  

be increased by emissions,'from the NCPA plant and  t h a t  there should be no 

adverse pub1 i c  health impacts because o f  boron ,  H2S, or  222radon emissions. 

S t a f f ' s  testimony comprised a lengthy analysis describing the potential in- 

creases in pollutant concentrations i n  the ambient a i r  as a resul t  of opera- 

t i o n  o f  the proposed faci 1 i ty ( RT 997-1028). 

t h a t  public health should n o t  be adversely affected by the proposed f ac i l i t y  

(RT 1001-9) and  t h a t  the f ac i l i t y  will comply with a l l  laws a n d  standards for 

the protection o f  public health 

The sponsoring witness concl uded 

(RT 982-5). 

Insofar as worker health i s  concerned, S t a f f ' s  presentation recommended 

measures contained in the Draft JES intended t o  ensure compliance with 

applicable laws a n d  standards (RT 1024) .  Included in these i s  the Appli- 

can t ' s  accident prevention program which i t  will submit t o  USGS submittal 

t o  the CAL/OSHA consultation service for review ( R T  992) .  The compendium of 

the necessary mi t i g a t i o n  measures and implementation methods i s  contained 

i n  Appendix B of this  Decision a n d  in Chapter IV o f  tile Final JES. 

Testimony on behalf o f  Applicant on the topic of "noise" demonstrated 

t h a t  analysis indicated that  power plant noises during normal operations 

would be inaudible a t  the closest  receptors. 

however occur d u r i n g  periods of construction and steam stacking. 

t o  mitigate these noises, as required by local standards, will be implemented 

Greater noise emissions would 

Measures 

(RT 725-7). Commission s ta f f  sponsored prepared testimony on noise impacts 
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and those p o r t i o n s  o f  t h e  D r a f t  JES which address noise.  The ana lys i s  con- 

c luded t h a t  implementat ion o f  i d e n t i f i e d  m i t i g a t i o n  measures, i n c l u d i n g  

u t i l i z a t i o n  of  a rock  muf f le r  by t h e  steam supplier, w i l l  ensure compliance 

w i th  no ise  standards and t h a t  no se impacts w i l l  be env i ronmenta l l y  

accep tab1 e ( RT 727-62). 

0 

F i n a l l y ,  a S t a f f  wi tness t e s t i f i e d  t o  o t h e r  s a f e t y - r e l a t e d  mat te rs .  

His  examinat ion o f  proposed measures t o  ensure sa fe  hand l ing  and s torage o f  

hazardous, t o x i c  and flammable m a t e r i a l s  l e d  the  wi tness t o  conclude t h a t  

adherence t o  e x i s t i n g  codes governing such mat te rs  would p rov ide  an adequate 

measure o f  s a f e t y  (RT 911-37). 

COMMISSION FINDINGS AND CONCLUSIONS 

The NCPA Geothermal P r o j e c t  No. 2 can be designed and cons t ruc ted  t o  

operate w i t h o u t  causing s i g n i f i c a n t  adverse impacts t o  p u b l i c  h e a l t h  and 

s a f e t y .  The measures t o  ensure adequate m i t i g a t i o n  o f  impacts t o  p u b l i c  

h e a l t h  and s a f e t y  and the  program f o r  implementing such measures have been 

i d e n t i f i e d  and a r e  conta ined i n  Appendix B o f  t h i s  Decis ion and Chapter I V  o f  

the  F i n a l  J o i n t  Environmental Study. The App l i can t  s h a l l  implement the  m i t i -  

g a t i o n  measures i n  Appendix B and those phrased as "must" and " w i l l "  i n  

Chapter I V  of t he  F ina l  J o i n t  Environmental Study. M i t i g a t i o n  measures 

phrased as "should" and ' 'could" i n  Chapter I V  o f  t he  F i n a l  JES a re  t o  be 

i n t e r p r e t e d  as i d e n t i f y i n g  f u r t h e r  impacts which must be m i t i ga ted ,  a l -  

those 

cause no 

though the  ac tua l  method of  

suggested i n  the  JES. Assum 

s i g n i f i c a n t  adverse impacts 

implementat ion may reasonably vary f rom 

ng such implementat ion,  t he  p r o j e c t  w i l  

t o  p u b l i c  h e a l t h  ana sa fe ty .  
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0. PLANT AND SITE SAFETY RELIABILITY 

The area o f  safety  and r e l i a b i l i t y  necess i ta ted  i n q u i r y  by the  Commis- 

s i o n  Committee i n t o  the  geo log ic  charac ter  o f  t h e  p r o j e c t  v i c i n i t y  and the  

eng ineer ing  aspects of t h e  p r o j e c t .  Accord ing ly ,  t he  Committee rece ived  

evidence on the  t o p i c s  o f  geology, c i v i l  

systems engineer ing and r e l i a b i l i t y .  

and s t r u c t u r a l  engineer ing,  

Quest ions addressed p e r t a i n i n g  t o  geology inc luded those f a c t o r s  which 

cou ld  p o t e n t i a l l y  impact t he  p r o j e c t  (e.g. , shear zones, l ands l i des ,  

s e i s m i c a l l y  a c t i v e  f a u l t s )  and those resources which cou ld  p o t e n t i a l l y  be 

impacted by the  p r o j e c t  (e.g., gem o r  minera l  resources) .  

p e r t i n e n t  concerns i n  t h i s  area r e s t s  w i t h  the  Un i ted  States Geologic Survey 

and a wi tness f rom USGS sponsored the  geology p o r t i o n s  o f  the  D r a f t  JES 

i n t o  evidence. This  wi tness concluded t h a t  no undue geo log ic  hazards t o  the  

f a c i l i t y  a re  present  a t  t he  s i t e ,  and t h a t  w i t h  the  implementat ion o f  

t h e  m i t i g a t i o n  measures s p e c i f i e d  i n  the  D r a f t  JES, t he  impacts t o  geo log ic  

resources would be minimized (RT 905-11; D r a f t  JES I V - 2  through IV-7) .  

These conclus ions have n o t  been a l t e r e d  i n  the  F ina l  JES. 

S t a f f  wi tness a l s o  proposed measures t o  ensure t h a t  adverse geo log ic  condi -  

t i o n s  which are  d iscovered d u r i n g  s i t e  p repara t i on  are adequately m i t i g a t e d  

and considered i n  the  f i n a l  des ign work (RT 896-910). 

the  p l a n  f o r  t h e i r  implementat ion a r e  conta ined i n  Appendix B o f  t h i s  

Decis ion and i n  Chapter I V  o f  t h e  F i n a l  J o i n t  Environmental Study. 

J u r i s d i c t i o n  f o r  

An a d d i t i o n a l  

These measures and 

I n  a d d i t i o n  t o  these environmental  d i s c i p l i n e s ,  the C o m i s s i o n  Committee 

rece ived evidence on the  eng ineer ing  aspects o f  the p r o j e c t .  

b r i e f  p resen ta t i on  on c i v i l  eng ineer ing  p r i n c i p a l l y  descr ibed i t s  method t o  

p rov ide  slope s t a b i l i t y  a t  t h e  p r o j e c t  s i t e  by a c u t  and f i l l  balance 

(RT 802-4). 

A p p l i c a n t ' s  

The S t a f f ' s  p resen ta t i on  s p e c i f i e d  measures adequate t o  ensure 
-. 
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grading and s i t e  p r e p a r a t i o n  c o n s i s t e n t  w i t h  the  requirements o f  Chapter 

70 o f  t h e  Uni form B u i l d i n g  Code; i n c l u d e d  i n  these measures was submission 

o f  t h e  grading p lans t o  Sononma County o f f i c i a l s  f o r  rev iew and i n s p e c t i o n .  

S t a f f ' s  wi tness concluded t h a t  t h e  A p p l i c a n t  should be a b l e  t o  comply w i t h  

a p p l i c a b l e  standards w i t h  respec t  t o  c i v i l  eng ineer ing  and s i t e  p r e p a r a t i o n  

(RT 804-20). 

A p p l i c a n t  and S t a f f  i n i t i a l l y  voiced somewhat d i v e r g e n t  op in ions  on 

the  area o f  s t r u c t u r a l  engineer ing.  Appl i c a n t ' s  wi tness t e s t i f i e d  t h a t  a 

peak h o r i z o n t a l  bedrock a c c e l e r a t i o n  va lue o f  0.35g had been used i n  develop- 

i n g  a p p r o p r i a t e  s t r u c t u r a l  design c r i t e r i a  (RT 821-5). 

s t a t e d  t h a t  the  0.359 va lue i s  acceptable b u t  t h a t  A p p l i c a n t ' s  subsequent 

r e v i s i o n  t o  0.20s would r e q u i r e  a d d i t i o n a l  j u s t i f i c a t i o n  (RT 825-31). Eventua l l y ,  

a f t e r  meet ing a t  p u b l i c l y  n o t i c e d  workshops*, S t a f f  and A p p l i c a n t  agreed on 

S t a f f ' s  wi tness 

a p p r o p r i a t e  a n a l y s i s  methods t o  be used i n  f i n a l  design o f  the  f a c i l i t y ,  

and f u r t h e r  agreed t h a t  t h e  A p p l i c a n t  would s p e c i f y  c o n s i s t e n t  des ign 

c r i t e r i a  i n  purchase s p e c i f i c a t i o n s  f o r  c r i t i c a l  components (see Appendix C). 

Seismic des ign c r i t e r i a  keyed t o  a s i t e  s p e c i f i c  peak ground a c c e l e r a t i o n  

o f  0.259 w i l l  ensure a f a c i l i t y  des ign capable o f  w i ths tand ing  reasonably 

a n t i c i p a t e d  se ismic occurrences (RT 1273-74). The test imony o f  r e c o r d  a l s o  

s p e c i f i e s  the  var ious  laws, standards, and p r o f e s s i o n a l  codes w i t h  which 

t h e  f a c i l i t y  must comply (RT 834-35) and s p e c i f i e s  measures t o  ensure t h a t  

t he  f a c i l i t y  w i l l  i n  f a c t  comply w i t h  these laws, standards,  and codes. 

A p p l i c a n t  est imates t h a t  t h e  p l a n t  w i l l  operate a t  an 83 percent  c a p a c i t y  

f a c t o r .  Staf f  took no p o s i t i o n  on t h i s  i n d i c i a  o f  h i g h  r e l i a b i l i t y ,  b u t  a 

S ta f f  wi tness d i d  t e s t i f y  t h a t  equipment redundancy and p l a n t  superv isory  

*The end r e s u l t s  o f  t h e  workshops were recorded i n  two December 10, 1979 l e t t e r s  
f rom Jon P i e t r u s z k i e w i c z  t o  James Wazlaw, and supplemented by a December 25, 
1979 l e t t e r  from Robert  Chi t tenden t o  M r .  P ie t ruszk iewicz .  NCPA t r a n s m i t t e d  
t h e  P r o b a b i l i s t i c  Seismic Ana lys is  which was conducted us ing  m u t u a l l y  agreed upon 
methodology i n  a December 27, 1979 l e t t e r  from J .  P i e t r u s z k i e w i c z  t o  J .  Wazlaw. 
These l e t t e r s  a re  inc luded i n  Appendix C o f  t h i s  Decis ion.  
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0 control provisions which will be implemented by the Applicant should resul t  

i n  a f a c i l i t y  in which unscheduled outages and damage t o  plant equipment will 

be minimized (RT 541, 549) .  

Finally, a witness sponsored by NCPA t es t i f ied  t h a t  extensive measures 

to ensure the f i r e  safety of the project, such as special storage of flarrunable 

materials and cer t i f icat ion by a registered f i r e  protection engineer that  

the plant i s  in conformance with applicable f i r e  a n d  safety codes, would be 

inst i tuted (RT 946-50). 

further upon the area of f i r e  and safety (RT 938-40). 

Prepared testimony submitted by Staff elaborates 

COMMISSION FINDINGS AND CONCLUSIONS 

The NCPA power p l a n t  and s i t e  can be designed and constructed t o  provide 

a reasonably safe and re l iable  source of e lectr ical  power i f  the measures 

and c r i t e r i a  contained i n  Appendices B and C of th i s  Decision and Chapter 

IV of the Final Joint Environmental S tudy ,  t o  the degree appropriate, are 

complied with and implemented. The Applicant shall therefore implement the 

measures and design characterist ics contained in Appendices B and C of this  

Decision and those phrased as "must" and "will" in Chapter IV of the Final 

Joint Environmental Study. Mi tigation measures phrased as "should" and 

"could" in ChaPter IV of the Final JES are to  be interpreted as identifying 

further impacts which must be mitigated, although the actual method o f  

implementation may reasonably vary from those suggested in the JES. 

". 
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E. SOCIOECONOMIC , LAND USE , AND CULTURAL CONCERNS 

The P u b l i c  Resources Code r e q u i r e s  the  Commission t o  assess impacts o f  

a proposed p r o j e c t  upon resources c l o s e l y  a f f e c t i n g  the  human environment. 

Thus, t h e  s t a t u t e  mandates spec ia l  c o n s i d e r a t i o n  of impacts upon l a n d  areas 

devoted t o  park,  wi lderness,  scenic,  r e c r e a t i o n ,  and h i s t o r i c  uses (PRC 

s e c t i o n  25527). 

appropr ia te  circumstances, r e q u i r e  t h a t  an A p p l i c a n t  as a c o n d i t i o n  o f  c e r t i -  

i f i c a t i o n  e s t a b l i s h  an area f o r  p u b l i c  use (PRC s e c t i o n  25529). 

The Code a l s o  prov ides t h a t  t h e  Commission may, under 

While the  
I 

a p p r o p r i a t e  use o f  a g iven  area i s  t y p i c a l l y  e s t a b l i s h e d  by l o c a l  zoning 'and 

l a n d  use ordinances, t h e  Commission nonetheless has the  a d d i t i o n a l  a u t h o r i t y  

t o  r e q u i r e  an A p p l i c a n t  t o  take measures (such as t h e  a c q u i s t i o n  o f  develop- 

ment r i g h t s  t o  ensure c o n t r o l  o f  popu la t ion  d e n s i t i e s  and l a n d  use r e s t r i c -  

t i o n s )  necessary t o  p r o t e c t  s o c i e t a l  concerns (PRC s e c t i o n  25528). 

The f a c t  t h a t  t h e  NCPA p r o j e c t  i s  l o c a t e d  on lands under Federal j u r i s -  

d i c t i o n  does n o t  o b v i a t e  the  necess i ty  f o r  Commission i n q u i r y  i n t o  p o t e n t i a l  

s o c i e t a l  impacts.  The e x t e n t  t o  which c o n s t r u c t i o n  and o p e r a t i o n  o f  the pro-  

posed f a c i l i t y  w i l l  t a x  t h e  resources o f  nearby communities and of Lake and 

Sonoma Counties, the  e x t e n t  t o  which the  proposed development i s  c o n s i s t e n t  

w i t h  land uses i n  the v i c i n i t y ,  and the p o t e n t i a l  a e s t h e t i c  impacts o f  

the  proposed f a c i l i t y  a r e  germane concerns. A d d i t i o n a l l y ,  areas w i t h  h i g h  

geothermal resource p o t e n t i a l  a r e  t y p i c a l l y  areas w i t h  h i g h  c u l t u r a l  resource 

p o t e n t i a l ,  l a r g e l y  because o f  the  s p i r i t u a l  and community va lue o f  h o t  spr ings  

and fumaroles t o  Nat ive  American peoples. 

Evidence presented t o  t h e  Commission Committee on b e h a l f  o f  the  A p p l i -  

c a n t  i n d i c a t e d  t h a t  the  p r o j e c t  i s  s i t u a t e d  i n  an area o f  ex tens ive  geothermal 

development, t h a t  the  p r o j e c t  would n o t  d i s r u p t  the  workforce balance o f  

Lake o r  Sonoma County, and t h a t  t h e  p a y r o l l  and t a x  revenues w i l l  a t  l e a s t  

o f f s e t  any f i n a n c i a l  burdens imposed upon the  count ies (RT 644-7). The 
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accruing t o  the count 

t o  the counties, t h u s  

also Draft JES, IV-78 

testimony of  the Staff witness, including relevant portions of the Draft 

JES, indicated that  the proposed project should n o t  resul t  i n  significant 

population increases i n  the area (RT 654) and t h a t  the demand for  public 

services caused by the project will be minimal (RT 655). Further, revenues 

es from the project should exceed incremental costs 

providing a net increase i n  local revenues (RT 658, 

79). 

The' S t a f f  witness further tes t i f ied  t h a t  she examined existing land 

uses in the vicinity o f  the proposed f ac i l i t y  and the General Plan and 

Zon ing  Ordinances o f  Sonoma County. 

proposed power plant i s  located i n  an area designated by the county as a 

"primary geothermal resource area''--an area i n  w h i c h  geothermal development 

i s  contemplated by the County (RT 6 6 2 ) .  Sonoma County has also affirmed 

the dedication of  the area t o  geothermal resource development t h r o u g h  the 

approval of permits for the development of  the steam supply f ie ld  ( R T  662) .  

This witness also tes t i f ied  t o  her belief t h a t  the project i s  consistent 

with land uses and the General Plan of Lake County ( R T  650),  and recommended 

measures t o  reduce the adverse aesthetic impacts of the proposed f ac i l i t y  

( R T  664; Draft JES IV-83,84). 

, 

This analysis revealed t h a t  the 

Cultural resources i n  the proposed project area have been examined 

by an independent consultant f o r  paleontological, archaeological, h is tor ical ,  

and ethnographic value. 

plant construction area (RT 679). 

b u t  also noted the presence of an archaeological s i t e  and a paleontological 

s i t e  within the leasehold ( R T  689). S t a f f  therefore recommended mitigation 

measures i n  the Draft JES which are necessary t o  protect such s i t e s ,  as well 

as t o  adequately protect any resources a t  the plant s i t e  which may be 

discovered during construction (RT 684; Draft JES IV-72, 73). These- measures, 

No such resources were discovered w i t h i n  the power 

The Staff witness affirmed th is  (RT 689), 

0 
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suitable insofar as the Federal authorit ies are concerned,remain substan-  

t i a l l y  unchanged in the Final JES. 

COMMISSION FINDINGS AND CONCLUSIONS 

The NCPA Geothermal Project No. 2 can be designed and constructed t o  

operate w i t h o u t  causing significant adverse impacts t o  socioeconomic and 

cultural resource concerns. The power p l a n t  and s i t e  are i n  conformity w i t h  

the prevailing land'use designations in the project vicinity and the project 

wi l l  not adversely impact areas o f  public use and interest .  Conformity 

w i t h  applicable local land use ordinances will  ensure suff ic ient  control 

of population densit ies,  and the Applicant i s  thus n o t  required t o  acquire 

land development rights for the p l a n t  and s i t e  areas. The A p p l i c a n t  shall 

implement the measures i n  Appendix B o f  this  Decision a n d  those phrased as 

"must" and "will" in Chapter IV of the Final Joint Environmental Study. 

The measures phrased as "should" and  "could" i n  Chapter IV of the Final JES 

are t o  be interpreted as identifying further impacts which must be miti- 

gated, a1 though the actual method of implementation may reasonably vary from 

those suggested i n  t h e  JES. 

I 
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F. TRANSMISSION TAP-LINE 

i ) Wheel ing 

As has been evident th roughou t  the NO1 and AFC proceedings, 

NCPA must ultimately interconnect with the Pacific Gas and Electric 

Company's ( P G & E )  transmission system in order t o  t r anspor t  

("wheel " )  the electr ical  power from the Geothermal Prcject 

No. 2 i n t o  the main system." NCPA and PG&E have been negotiating 

th i s  general matter f o r  a number of years. 

in 'April 1979, these u t i l i t i e s  have met several times t o  negotiate 

an Interconnection Agreement including a provision for firm 

transmission service on the PG&E transmission a r i d  from NCPA's  

geothermal developments t o  the NCPA members. The Interconnection 

Agreement would , however, a1 so address concerns such as wholesale 

service, spinning reserves, capacity reserves , non-f  i rm transmission 

service,  designated points of delivery, emergency power purchases, 

maintenance power purchases, operating schedules, planning 

requirements, and the level of  rates o r  charges for  these items. 

NCPA and PG&E view a l l  these factors a s  basically interrelated 

and dependent, and have therefore been negotiating an integrated 

Interconnection Agreement, rather than one providing solely 

for  firm transmission service from the Geothermal Project No. 2.  

Since the AFC f i l i ng  

NCPA has stated t h a t  i t  has reached basic agreement 

with PG&E on the majority of the interconnection provisions, 

save for questions involving calculations concerning the level 

of  reserve requirements and the level and costing philosophy 

L 

* The actual route of the in t e r t i e  ( the Tap-line from the NCPA 
project to . the  PG&E transmission l ines)  i s  dealt  with in the fol-  
lowing subsections. 
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of rates and charges for  each of the services, including firm 

transmission service (response t o  Data Requests , August 9 ,  1979, 

p .  1-1).  NCPA does not view any disagreement concerning 

the level of rates and charges as preventing, per s e ,  the 

execution o f  an Interconnection Agreement because these 

matters are subject t o  review and approval by the Federal 

Energy Regulatory Commission ( F E R C ) .  NCPA could, i f  necessary 

thus use FERC as a forum for conteFting and f i n a l i z i n g  such 

rates and charges .* 
I 

PG&E has confirmed its willingness t o  provide firm trans- 

mission service from NCPA's Geysers goethermal projects** 

(June 6 ,  1979 l e t t e r  from E.  E. Hall t o  P h i l i p  B. Michaels). 

Pursuant t o  Committee Order, the Applicant responded by 

l e t t e r  of January 3,  1980 t h a t  preliminary evaluation of rates 

proposed i n  the Interconnection Agreement "do n o t  appear t o  

be unfair" and t h a t  i t  anticipates executing the Agreement 

by March 31, 1980 (see RT 1270).  

The Commission i s  sat isf ied t h a t  the wheeling concerns are ,  

a t  t h i s  p o i n t ,  best l e f t  t o  the negot ia t ions  between NCPA and 

PG&E. 

be forthcoming i n  a timely manner, the Commission will then 

assess available a1 ternatives,  including participation before 

FERC. 

Should an agreement f o r  firm transmission service n o t  

ii) T a p - l i n e  - Areas of  Dispute 

FlCPA must b u i l d  a 230 kV tap-line t o  connect i t s  Geothermal 

Project No. 2 w i t h  the main PG&E transmission l ines leading 

* Commission s ta f f  informed the Committee t h a t  NCPA presently has two related 
cases before FERC b u t ,  due t o  the ''enormous complexity" thereof, the Commission 
should presently undertake no action, such as intervention, i n  these areas. 

**In addition to  the Geothermal Project No. 2 ,  another NCPA Geysers area 
geothermal project i s  currently under NO1 review; 
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from the Geysers. 

of substantial dispute between Applicant and S ta f f ,  consuming 

nearly f o u r  days of hearings before the Commission Committee. 

The main PG&E transmission l ine  runs i n  a general north- 

The r o u t i n g  of t h i s  t ap - l ine  was the subject 

south direction approximately two miles t o  the west of the NCPA 

plant s i t e .  

the tap-1 i ne route proposed by Appl i cant , woul d run 2.07 

miles westerly from the plant s i t e  and interconnect with the 

main PG&E l ine  1.1 miles north of Castle Rock junction; th i s  

I t  has a l ine  capacity of 1200 MN. Alternate 1 ,  

tap-line route traverses only Federal lands within the Shell lease- 

hold. Alternate 2 ,  the tap-line route preferred by Staf f ,  would 

r u n  2 .47  miles southwesterly from the plant s i t e  and intercept the 

main PG&E l ine a t  Castle Rock junction. This route would, in p a r t ,  

cross privately owned lands outside the  Federal leasehold. Figure 

I depicts a simplified rendition of these routes. 

Appl i cant contended that:  A1 ternate 1 i s environmental ly 

sound; i s  shorter and therefore less expensive t o  build; compares 

favorably with Alternate 2 concerning r e l i ab i l i t y ;  makes e f f ic ien t  

. use of the existing PG&E transmission l ine ;  the lower l ine 

losses on Alternate 2 are insufficient t o  warrant that  route; 

and adoption of Alternate 2 would cause delays in the project 

and thus impose an undue burden. S ta f f ,  in espousing Alternate 

2 ,  took the position that  t h i s  route offered additional benefits 

over Route 1 which would more t h a n  offset  any increase in costs. 

I n  S t a f f ' s  view, Alternate 2 provides greater re l iab i l i ty  t o  

the NCPA f a c i l i t y ,  gives greater f l ex ib i l i t y  t o  the Geysers 

transmission network overall,, provides more eff ic ient  use of 
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FIGURE I 

E x i s t i n g  PG&E 
Transmission L ines (1200MI.J Capaci ty)  

Cas t le  Rock J u n c t i o n  N 

TAP-LINE ROUTING 
(Simp1 i f i e d )  
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the geothermal resource resulting i n  a net energy conservation 

benefit, and does not impose an undue burden upon the Applicant. 

Ultimate resolution of t h i s  controversy may be seen as 

depending upon the answers to  such questions as: Can the Com- 

mission i n  fact  require the Applicant t o  use Alternate 2 as 

the tap-line route? What are the environmental impacts of 

Alternate 1 versus Alternate 2? What effects do  the alternate 

routes have upon system and p l a n t  r e l i ab i l i t y  and f lex ib i l i ty?  

Which al ternate  makes best use of available resources? And 

f i n a l l y ,  are any benefits derived from, or costs and burdens 

associated w i t h ,  one route which on balance are suff ic ient  t o  

prevail over similar considerations associated w i t h  the other 

route? The Commission's weighing of these often competing 

factors fo l  lows. 

a .  Commission A u t h o r i t y  

Applicant did not  seriously contest the Commission's 

a u t h o r i t y  t o  require the use o f  Alternate 2 as the approved 

tap-1 ine route d u r i n g  the Commi t t e e  hearings. However, and 

presumably a t  least  i n  p a r t  because S t a f f  admittedly based 

i t s  presentation regarding Alternate 2 on engineering rather 

t h a n  environmental concerns , Applicant suggested i n  i t s  post- 

hearing Brief t h a t  PRC section 21061 would prevent the 

Commission from conditioning cer t i f icat ion upon use of t h a t  

route (Applicant's January 22,  1980 Brief, pp. 17-18). 

s ta tu te  provides, i n  p a r t ,  t h a t  an environmental impact report 

(here JES) 'I.. .shall be considered by every public agency 

This 
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prior t o  i t s  approval or disapproval of a project". The issue 

i s  apparently raised by Applicant because i t  does n o t  view the 

analysis of a l ternate  transmission routes contained i n  the 

Draft JES ( p p .  V-9-11) suff ic ient  for the purposes of  CEQA. 

The Commission cannot accept Applicant's stance for  two 

basic reasons. F i r s t ,  the F i n a l  JES has replaced the Draft 

JES and has been reviewed and considered by this  Comm ssion 

i n  reaching th i s  Final Decision. The F i n a l  JES conta ns 

a degree of environmental review.sufficient t o  provide infor- 

mation as required under PRC 21061 i n  particular and under 

CEQA i n  general. While the Final JES lacks a certain degree 

o f  specif ic i ty  concerning such matters as the env i  ronmental 

impacts occasioned by e.g., the placement o f  the actual trans- 

mission tower footings a l o n g  P,lternate 2 ,  the Commission cannot 

view t h  s as a f a t a l  defect t o  fu l l  evaluation o f  th i s  route*. 

Overall the JES comports w i t h  the basic intent of CEQA by 

p r o v i d i n g  a n  assessment of reasonable alternatives.  Furthermore, 

the analysis i n  an environmental document need not  exhaust 

a l l  potential environmental impacts; by 

environmental document such as the JES 

b i n d i n g  upon the decision-maker. I t  i s  

which must be considered i n  conjunction 

of record. 

Second, and as S t a f f  s ta tes  i n  its 

i t s  very nature, an 

s informational and not  

a piece of evidence 

w i t h  the other evidence 

post-hearing Brief, 

the Commission wields broad statutory au tho r i ty  necessary f o r  

* The Commission does not wish to  have i t s  holding misinterpreted. 
Adequate environmental review should be prepared a t  the ea r l i e s t  
possible time and preferably included i n  the draf t  environmental 
document. 
present case should not be used for future guidance. 
for subsequent review t o  correct w h a t  may be viewed a s  ea r l i e r  deficiencies 
b u t ,  absent unusual circumstances, the Commission does not intend t o  deviate 
from requiring early , comprehensive environmental review. 

The fac t  t h a t  th i s  may n o t  have been done i n  the 
I t  i s  possible 
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i t  t o  conduct a comprehensive, coord inated rev iew o f  p r o j e c t s  

w i t h i n  i t s  j u r i s d i c t i o n  ( S t a f f  B r i e f  r e :  Transmission Tap-1 i n e  

Routing, January 22, 1980, pp. 2-5). Accepted a d m i n i s t r a t i v e  

p r a c t i c e s  g i v e  d e f i n i t i o n  t o  t h i s  1 i b e r a l  l y  const rued g r a n t  

of a u t h o r i t y  by p e r m i t t i n g  an a d m i n i s t r a t i v e  body such as t h e  

Commission t o  impose c o n d i t i o n s  which a r e  reasonably r e l a t e d  

t o  a proposed p r o j e c t  as l o n g  as such c o n d i t i o n s  are  founded 

upon a reasonable f a c t u a l  bas is  and supported by s u b s t a n t i a l  

evidence. 

r e l a t e d  t o  t h e  s i t i n g  o f  a power p l a n t ,  and t h e  Commission 

b e l i e v e s  t h a t  s u f f i c i e n t  f a c t u a l  and e v i d e n t i a r y  bases e x i s t  which 

would p e r m i t  i t  t o  r e q u i r e  t a p - l i n e  r o u t i n g  a long A l t e r n a t e  2 .  

This  r a t i o n a l e  does n o t  dispose o f  t h e  issue,  f o r  t h e  

The r o u t i n g  o f  a t ransmiss ion  t a p - l i n e  i s  reasonably 

Commission has a l s o  weighed t h e  mat ters  d e a l t  w i t h  i n  t h e  f o l l o w i n g  

subsect ions.  A t  t h i s  p o i n t  t h e  Commission concludes o n l y  t h a t  

i t  has a u t h o r i t y  which would p r o p e r l y  p e r m i t  i t  t o  r e q u i r e  

r o u t i n g  a long A l t e r n a t e  2. 

b. Environmental  Impacts o f  t h e  P, l ternate Tap-Line Routes - JES 

The environmental  impacts o f  t h r e e  p o s s i b l e  t a p - l i n e  

routes,  i n c l u d i n g  A l t e r n a t e s  1 and 2, were discussed i n  t h e  

D r a f t  JES (pp. V-9-17). The F i n a l  JES expanded upon t h i s  

d iscuss ion  (pp. V-9-13). 

The F i n a l  JES i n d i c a t e s  . t h a t  .environmental impacts associated 

wi th e i t h e r  A l t e r n a t e  1 o r  2 'would be e s s e n t i a l l y  s i m i l a r  i n s o f a r  

as t h e  t a p - l i n e  c o r r i d o r s  w i t h i n  t h e  S h e l l  leasehold a r e  

concerned, and t h a t  n e i t h e r  r o u t e  would cause impacts severe 
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enough t o  render  one env i ronmenta l l y  unsu i tab le .  

p lans f o r  A l t e r n a t e  i would r e q u i r e  placement o f  n ine  t ransmiss ion  

towers and c o n s t r u c t i o n  o f  approximately one-ha l f  m i l e  o f  new 

access roads. Depending upon f i n a l  r o u t i n g ,  A l t e r n a t e  2 would 

r e q u i r e  10 t o  13 new t ransmiss ion  towers and 1.75 t o  2.5 m i l e s  

o f  new access roads. The F i n a l  JES f u r t h e r  s t a t e s  t h a t  t h e  

l e n g t h  o f  access roads along e i t h e r  a l t e r n a t i v e  cou ld  be s h o r t e r  

than es t imated  were t h e  App l i can t  t o  u t i l i z e  h e l i c o p t e r  con- 

s t r u c t i o n  techniques. 

The t e n t a t i v e  

The o t h e r  evidence o f  reco rd  does n o t  p rov ide  a' bas is  

s u f f i c i e n t  t o  m a t e r i a l l y  c o n t r a d i c t  t h e  fo rego ing  summary. 

The Commission t h e r e f o r e  f i n d s  t h a t  both A l t e r n a t e s  1 and 2, 

i n s o f a r  as these rou tes  a re  conta ined w i t h i n  t h e  She l l  leaseho ld ,  

a re  env i ronmenta l l y  acceptable. A1 t e r n a t e  1 would appear t o  

posses a l e s s e r  p o t e n t i a l  f o r  environmental d i s r u p t i o n  because 

o f  fewer ins tances  o f  vege ta t i on  losses  and s o i l  d is tu rbances ,  

b u t  t h e  Commission does n o t  f i n d  t h i s  f a c t o r  i n  and o f  i t s e l f  

s u f f i c i e n t  t o  p rec lude r o u t i n g  along A l t e r n a t e  2. 

c . Sy s tem Re1 i ab i 1 i t y  and F1 e x i  b i 1 i ty Cons i dera t i ons 

It i s  undisputed t h a t  t h e  e x i s t i n g  PG&E t ransmiss ion  l i n e  

which A l t e r n a t e  1 would i n t e r c e p t  cons i s t s  o f  two 600 MW 

c i r c u i t s  w i t h  a t o t a l  l i n e  capac i t y  o f  1200 P!rl*. The Geysers 

* Th is  ' l ine i s  t h e  e a s t e r l y  Geysers area l i n e ,  t h e r e  being an 
a d d i t i o n a l  , more w e s t e r l y  230 kV l i n e  w i t h  a capac i t y  o f  600 MW. 

i 
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"gathering" 1 ines travel southerly t o  Castle Rock junction, a t  

which  p o i n t  other l ines carry Geysers power t o  the main dis- 

t r i b u t i o n  system*. 

switching f a c i l i t i e s  a t  Castle Rock junction. 

PG&E transmission l ine presently carries 457 MW;** a t  the time 

the NCPA Geothermal Project No. 2 becomes operational, i t  i s  

anticipated t h a t  t h i s  l ine will be carrying 667 HW (or 56 

A t  present there are no substations or 

The existing 

percent of i t s  t o t a l  capacity; RT 1138-39). 

I n  resolving this aspect of the tap-line routing issue, 

the Commission examined transmission system re l i ab i l i t y  and 

f l  exi bi 1 i ty considerations as they pertain t o  system pl an- 

ning in general, as well as how they relate  t o  NCPA in 

particular.  The assumptions upon which b o t h  Staff and Applicant 

re1 ied and the admittedly speculative nature of crucial future 

actions i n  the Geysers area added another level of complexity 

for the Commission's consideration. Basically, however, re- 

solution of the re! iabi l i ty/f lexibi l i ty  subissue must be achieved 

by analyzing present day prospects concerning future eveits 

and relating these t o  the allocation of responsibilities among 

u t i l i t i e s  planning or opera t ing  Geysers power plants insofar 

as the transmission network i s  concerned. 

*There are two existing l ines which travel south from Castle Rock junction. 
The total  carrying capacity s o u t p  o f  Castle Rock will be greater than  t h a t  
nor th  of Castle Rock, assuming construction o f  additional lines as pre- 
sently proposed by PG&E in The Geysers 16 AFC proceeding (79-AFC-5) 
presently before the Commission. 1 

**PG&E Units 9 , 10, 12 ,  13 and 14 (RT 1445). 
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Sta f f ' s  poisition in suggesting Alternate 2 i s  ultimately 

based on the "broader implications" of  transmission l ine plan- 

ning, an attempt a t  prudent planning which would serve t o  

"optimize" the main system and rect i fy  t o  an extent the "patch- 

work" planning evident thus f a r  i n  the Geysers network'(RT 

1130; 1349-50; 1402). 

supports the motivation behind S t a f f ' s  position; the Commission 

i s  n o t ,  however convinced t h a t  th i s  attempt a t  broad planning 

i s  appropriate 

r e l i ab i l i t y  and f l ex ib i l i t y  factors are concerned. 

The Commission applauds th i s  view and 

i 

n t h i s  particular case, a t  least  insofar as 

First,much o f  S t a f f ' s  case i s  premised on the asscrmption 

t h a t  a switchin station w i l l  i n f a c t  be b u i l t  a t  Castle Rock 

junction. 

a t  Castle Rock, K P A  would be able t o  transmit i t s  Geysers 

power along any of the PG&E out le t  l ines should a fau l t  render 

another PG&E l ine inoperable*. 

NCPA could neverthel ess uti 1 i ze mi 1 t i  pl e PG&E 1 ines running 

south from Castle Rock by providing i t s  own switching capabili t  

(RT 1142-44; 1353; 1469-70). While NCPA a t  one point contended 

t h a t  Alternate 2 would be more rel iable  only i f  a Castle Rock 

switching station were bui l t  (RT 1309), the Commission must 

conclude that connection a t  Castle Rock, and provision of 

I t  i s  uncontroverted t h a t ,  with switching f a c i l i t i e s  

Even absent a switching station 

es 

switchin! f a c i l i t i e s  by PG&E o r  NCPA, would increase r e l i ab i l i t y  

of the transmission system pertinent t o  the NCPA project. 

There a re ,  however, other factors which the Commission considered 

regarding re1 i abi 1 i ty.  F i r s t  , and as Staff I s  witness admi t ted , 

the transmission l ine n o r t h  o f  Castle Rock t o  which Alternate 1 0 
* The same benefit would n o t  accrue were NCPA t o  interconnect v i a  Alternate 

1 since NCPA would be t ied into only a single PG&E l ine  nor th  of Castle Rock. 
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would interconnect has a past history notable for the lack of 

unscheduled outages (RT 1460; Exhibit 32 late-filed by 

Applicant). Appl icant's consultant believed that any future 

switching station at Castle Rock would be built if justified 

for main line system reliability, which would in turn depend 

upon the extent of future development and the frequency with 

which transmission service is lost (RT 1095-1100). 

under the present scenario, given the admittedly speculative 

nature of a switching station at Castle Rock (e.g., RT 1163; 

1313-16; 1456) and the favorable reliability of the transmission 

line to which Alternate 1 would connect, the Commission cannot 

Therefore, 

conclude that construction of a Castle Rock switching 

station is more than a possibility 3r long-range planning 

a1 ternati ve. 

Secondly, connection at Castle Rock and improvement of 

overall system reliability raises certain philosophical questions. 

Factually, and except for three presently identified potential 

co-users - NCPA, the State Department of Water Resources (DWR), 
and the Sacramento Municipal Utility Dis'trict (SMUD) - PG&E 

i s  the sole operator in the Geysers area and, quite naturally, 

own and operates the transmission system. As mentioned previously 

in this Final Decision, NCPA is currently negotiatina a wheelinq 

agreement which would provide for, among other things, use of 

the PG&E transmission lines".! It is likely that DWR and SMUD 

wil l  do the same. 

I 

NCPA has indicated that its reliability 
I 

* Staff has indicated that certain PG&E transmission system planners 
would prefer that NCPA route its tap-line to Castle Rock, even 
given the speculative nature o f  any future switching mechanisms 
(RT 1421 -22). 



considerations will be s a t  sfactor i ly  met in the forthcoming 

Interconnection Agreement RT 1090-92); Staff admi t ted t h a t  a 

contractural arrangement coul d protect NCPA even t h o u g h  such 

arrangement would not necessarily benefit system re l i ab i l i t y  

as a whole (RT 1143). 

Thus, the question would seem t o  be whether NCPA should 

be required t o  provide r e l i ab i l i t y  apparently more than  suff ic ient  

t o  meet i t s  needs, o r  whether integration o f  transnission system 

re l i ab i l i t y  needs should remain the responsibility o f  PG&E,  

subject of course t o  appropriate regulatory review and Guidance 

from the Public Ut i l i t i es  Commission and Enercy Commission. 

In  the present case, and  i n  view of  a l l  the competing consi-derations, 

th i s  Commission cannot conclude that  i t  should require NCPA, 

a comparatively small u t i l i t y  a n d  new entrant i n t o  the Geysers 

area, t o  do other than meet reasonable transmission service 

r e l i ab i l i t y  c r i t e r i a ,  without being individually responsible 

for  upgrad ing  the overall Geysers transmission service. 

does n o t  mean that  NCPA,  o r  any other Applicant, can freely 

ignore transmission system planning considerations attendant 

t o  a particular project. Rather, i t  i s  a recognition t h a t  

u t i l i t i e s  new t o  the Geysers are ,  t o  large extent, presented 

with an existing system and cannot therefore be expected t o  

unilaterally cure deficiencies i n  such system. 

has been made t h a t  NCPA's A1 ternate 1 i s  not  reasonably 

rel iable ,  and the Commission will not  t h L s  require the use 

of Alternate 2 on r e l i ab i l i t y  grounds. 

This 

No showing 

Staff further bases i t s  preference for  Alternate 2 upon 

the position t h a t  interconnection a t  A1 ternate 1 would reduce 

. 
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t h e  c a r r y i n g  c a p a c i t y  o f  t h e  e x i s t i n g  PG&E l i n e  above and below 

t h e  p o i n t  of i n t e r c o n n e c t i o n  by t h e  amount of c a p a c i t y  t o  be 

generated by NCPA (assumed t o  be 330 MW). 

a t  A l t e r n a t e  2 would n o t  consume t h i s  c a p a c i t y  on t h e  e x i s t i n g  

PG&E l i n e  and would thus leave t h e  l i n e  f ree t o  accomodate 

a d d i t i o n a l  development n o r t h  o f  Cast le  Rock. NCPA d i d  n o t  

c o n t e s t  t h e  S t a f f ' s  l i n e  c a p a c i t y  a n a l y s i s ,  b u t  r a t h e r  suggested 

I n t e r c o n n e c t i o n  

o t h e r  means by which a d d i t i o n a l  c a p a c i t y  cou ld  be a t t a i n e d  ! 

when and i f  needed. B a s i c a l l y ,  F!CPA i n d i c a t e d  t h a t  PG&E may 

cons ider  c o n s t r u c t i n g  a t h i r d  c i r c u i t  p a r a l l e l  t o  t h e  e x i s t i n g  

c i r c u i t s ,  t h a t  NCPA cou ld  cons ider  c o n s t r u c t i n g  a t h i r d  p a r a l l e l  

c i r c u i t  from A l t e r n a t e  1 t o  Cast le  Rock, o r  t h a t  PG&E would be 

ab le  t o  reconductor  t h e  e x i s t i n g  c i r c u i t s  i n  o r d e r  t o  accomodate 

a d d i t i o n a l  c a p a c i t y  (RT 1291-93; 1312; 1455). 

In examining these var ious content ions,  t h e  Commission was 

s t r u c k  by two s a l i e n t  p o i n t s .  F i r s t ,  f u t u r e  development n o r t h  

of  t h e  NCPA p r o j e c t  i s  q u i t e  s p e c u l a t i v e  and, second, PG&E w i l l  

i n  a l l  p r o b a b i l i t y  need t o  b u i l d  a t h i r d  c i r c u i t  p a r a l l e l  t o  

t h e  two e x i s t i n g  c i r c u i t s  on t h e  e a s t e r l y  l i n e  regard less  of 

whether o r  n o t  NCPA i n t e r c e p t s  these l i n e s  v i a  A l t e r n a t e  1. 

Regarding t h e  f i r s t  p o i n t ,  S t a f f  has assumed t h a t  NCPA 

wil l  p lace  330 MW o f  c a p a c i t y  on l i n e  by 1992 and t h a t  PG&E w i l l  

4 8  

a l s o  have placed an addi t iona' l  330 MW on l i n e  by v i r t u e  of 

U n i t s  19, 20 and 21 (RT 1141; 1165). Other evidence of r e c o r d  

i n d i c a t e s ,  however, t h a t  NCPA has r e c e n t l y  determined t h a t  

a v a i l a b l e  resources on t h e  S h e l l  leasehold would suppor t  o n l y  

220 MW of geothermal power, r a t h e r  than t h e  330 MW o r i g i n a l l y  

40 



anticipated (RT 1546). 

future development, especially regarding Units 1 9 ,  20, 21 , 

has recently become much more speculative due i n  p a r t  to  

d i f f icu l t ies  in locating acceptable supplies of steam (RT 

1466-69; 1475-78). Given th i s  scenario, i .e.  t h a t  NCPA would 

displace only 220 MW of capacity rather t h a n  330 MW a n d  t h a t  

a t  l eas t  the three additional PG&E units are questionable in 

the near future,  the case for  saving additional capacity on 

the existing 1200 MlrJ l ine  becomes less compelling.. A Staff 

witness intimated as much by explaining t h a t  his preference 

f o r  Alternate 2 would diminish were NCPA t o  develop only 110 

Moreover, Staff acknowledged that  

MW a t  the Shell leasehold (RT 1387-97; see also RT 1475-79).  

In  his estimation, and g i v e n  only th i s  lesser level o f  develop- 

ment, there would be no good reascn for NCPA t o  interconnect 

a t  Castle Rock (RT 1400). 

Idhile NCPA's projected 220 MW potential i s  double the 

level suggested by S ta f f ' s  witness, i t  i s  nevertheless significantly 

lower than the previously assumed 330 MW. 

emphasize the speculative nature of future development as well 

as strongly suggest that  contingency planning based on the 

need f o r  additional capacity may be somewhat premature. The 

Commission can conclude only t h a t  suff ic ient  capacity exists 

on the 1200 M W  transmission l ine and t h a t  NCPA i s  n o t  l ikely,  

a t  th is  point in time o r  in the near future,  t o  displace a 

proportion of t h i s  capacity large enough t o  prevent future 

These factors further 

reasonably e f f ic ien t  ut i l izat ion of the remaining capacity. 
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Moreover , as regards S ta f f ' s  second point, the evidence 

of record clearly indicates that  a third c i rcu i t  will in a l l  

probability be required along the easterly l ine  (RT 1407; 

1420-21 ; 1444-45). This future t h i r d  c i rcu i t  could conceivably 

be bui l t  by PG&E or by NCPA*. Staff in fac t  has not contended 

otherwise and believes t h a t ,  a t  best, tap-line r o u t i n g  along 

Alternate 2 would merely delay the need for  th i s  third c i rcu i t  

(RT 1364-65). Thus, the Commission i s  n o t  faced w i t h  the relatively 

simple choice of deciding whether Alternate 1 or Alternate 2 

i s  preferable because one route would obviate the possible need 

for an additional c i rcu i t ;  rather i t  i s  faced w i t h  t h i s  choice 

given the strong probability that  an additional c i rcu i t  will in 

any event be required. 

indicate t h a t  substantial benefit would resul t  from delay in 

this third c i rcu i t .  

The evidence of record does n o t  persuasively 

Given these factors,  the Commission concludes that delaying 

probable construction of a third c i rcu i t  parallel t o  the easterly 

PG&E Geysers transmission l ine does not conclusively s u p p o r t  tap-line 

r o u t i n g  along Alternate 2 .  Intermediate measures, such as changing 

loading patterns on the existing PG&E l ine (see RT 1287-88) or 

even reconductoring, appear feasible short-term a1 ternatives t o  

ensure system f lex ib i l i ty .  

transmission system in the most reasonably optimum manner, the 

aforementioned uncertainties'  in geothermal development and capacity 

additions as well as the probable eventual need for a third c i rcu i t ,  

Assuming t h a t  PG&E operates the 

* If bui l t  by NCPA, th i s  c i rcu i t  would most l ikely parallel the 
existing l ine from the interconnection of Alternate 1 t o  Castle Rock. 
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persuade the Commission t h a t  Alternate 2 cannot be required 

on sys tern f l  exi bi 1 i ty  grounds. 

d .  Associated Costs 

The Commission has considered costs t o  b o t h  society and t o  

the u t i l i t y  associated with Alternates 1 and 2.  Societal costs 

have been evaluated primarily in terms of transmi ssion losses 

and the accompanying benefits which would accrue were these 

losses avoided. 

in terms of additional expenditures which would be incurred were 

the Applicant required t o  route i t s  tap-line along Alternate 2. 

Uti 1 i ty costs have been evaluated basically 

Staff persuasively established t h a t  Alternate 2 would resul t  

in energy conservation benefits, in the form of fewer transmission 

losses on the order of 1.5 million Kwh per year. P u t  d i f ferent ly ,  

th i s  would be the amount of energy required t o  supply the needs 

of approximately 250 homes per year (RT 1136-37; 1358). NCPA 

did n o t  discredit  th i s  energy savings benefit , and one witness 

in effect  admitted t h a t  th i s  additional savings was undeniable 

(RT 1554). 

tofore unprecedented steps in achieving highly e f f ic ien t  geothermal 

NCPA did, however, establish t h a t  i t  had taken here- 

generation o f  e lec t r ic i ty  by providing for  a high degree of 

re l iab i l i ty*  and by deriving an additional 8 percent of ener9y 

from a given quantity of steam. 

NCPA project will thus provide an additional 29,000 Kwh per 

year because of increased capacity and 65,700 megawatt hours 

The increased efficiency of the 

* Projected 80-83 percent capacity factor as compared t o  
65-75 percent. 
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from each generating u n i t  (RT 1555-57). This additional energy, 

as NCPA's witness pointed o u t ,  i s  equivalent t o  the energy 

consumption of approximately 10,000 homes (RT 1563). Moreover, 

the losses identified by Staff amount t o  only a small fraction 

of th i s  additional energy which will be generated due t o  

NCPA's e f for t s  i n  increasing p l a n t  efficiency (RT 1555-56; 

1563). 

The Commission, as stated in the 1979 Biennial Report, 

i s  strongly in favor of reasonable and feasible energy conservation 

measures. 

respective of other considerations, there would be no choice 

b u t  t o  require NCPA t o  u t i l i ze  the Alternate 2 tap-line route. 

However, the instant case presents the si tuation wherein a 

u t i l i t y  has provided for an admirable degree o f  energy con- 

servation through design features hitherto unutilized in the 

State of  California. 

refined t o  the Nth  degree; i t  i s  also true t h a t  t h i s  u t i l i t y  

has apparently designed i t s  project t o  provide, in the a l t r u i s t i c  

sense and with comparatively minor exceptions, a great degree 

of societal benefits i n  terms of increased electr ical  generation 

and e f f ic ien t  resource use. 

project i s  perhaps n o t  as energy eff ic ient  as possible i s  well 

taken, the Commission believesl t h a t  the increased amount of energy 

generated a t  1 east offsets the; comparatively minor societal 

loss which would accrue w i t h  Route 1.  

Were th i s  policy applied t o  the present case ir- 

I t  i s  true t h a t  NCPA's project i s  n o t  

While S t a f f ' s  point t h a t  the 

Uti 1 i ty costs associated w i t h  A1 ternate 2 were somewhat 

more d i f f i cu l t  t o  ascertain. 

witnesses definit ively established the role which assumptions 

play i n  various cost-benefit calculations. The Commission is  

Both S ta f f ' s  and Applicant's 
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t ruly cognizant of the fac t  

achieved i f  cer ta in  assumpt 

that  any des 

ons are used 

red resul t  may be 

S taf f ,  through calculations 

done independently by two qual i f i  ed w i  tnesses , concl uded that  

the value of transmission losses which would be incurred by 

Appl i cant along i t s  preferred Route 1 amounted t o  approximately 

1 . 4  million dollars over the l i f e  of the project (RT 1131-33; 

11 36; 1356-57). 

t h a t  the dollar value of transmission losses was approximately 

only one-third of S t a f f ' s  suggested value (RT 1299-1 300; 1327) .  

These figures were obviously based on different assumptions, 

chief of which was the proper value for  the cost of replacement 

Appl icant ' s witness , on the other h a n d ,  concl uded 

power*. 

NCPA i v i t i a l l y  contended t h a t  17.45 mils per Kwh was the 

proper value for the cost of replacement power based on the average 

annual cost of wholesale power on the PG&E system (RT 1104).  Later 

i n  the Committee hearings, however, th i s  same value was increased 

t o  21.2 mils (RT 1297; 1301; 1313-21). S t a f f  i n i t i a l l y  contended 

t h a t  78 mils per Kwh was in fact  the proper value, although a 

figure closer t o  60 mils per Kwh was l a t e r  introduced ( R T  1360; 

1369). 

costs** allocated t o  the choice of a l te rna te  t ap -1  

t o  the value used in th i s  cost-calculation (see RT 

Admittedly a large part of the difference n u t i l i t y  

ne routes i s  due 

1374-75).  

* The calculations also differed regarding inclusion of a loss factor ,  
system capacity factor ,  and present worth value (RT 1295-1 306 ; 141 5-1 9;  
1440) ,  b u t  the effects  of these variables were minor compared t o  the 
differences in the conclusions caused by using hiqhly diveraent 
replacement power costs. 

**It must be noted, however, t h a t  under i t s  contractual arrangements with 
PG&E, NCPA will pay a fixed percentage t o  the l a t t e r  for  l ine  losses, 
irrespective of whether the tap-line interconnects along Alternate 1 or 
a t  Castle Rock. T h u s ,  even i f  the transmission losses decrease, the 
associated cost  savings would accrue t o  PG&E (RT 1094; 1113-14). 
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1526; 1533) and need not  be ex tens ive ly  explored a t  th i s  po in t .  

S u f f i c e  t o  say  t h a t  the App l i can t ' s  e s t i m a t e  of  land a c q u i s i t i o n  

Based upon i t s  e x p e r t i s e  i n  this a r e a ,  the Commission f i n d s  

t h a t  the va lue  suggested by S t a f f  i s  more t r u l y  r e p r e s e n t a t i v e  

of the cost w h i c h  NCPA would have t o  pay f o r  replacement power 

from the PG&E system. The 17.45 or even the 21.2 mil figures 

advocated by NCPA simply do not ref lect  the average cost of 

power genera ted  on the PG&E system when other than geothermally 

produced power i s  cons idered .  The Commission t h e r e f o r e  concludes 

t h a t  the p r o j e c t - l i f e  c o s t s  which accrue  by rou t ing  along A l t e r n a t e  

1 would be c l o s e r  t o  the 1 .4  mi l l ion  d o l l a r  f i g u r e  espoused 

by S t a f f .  

T h i s  f i g u r e  does not ,  however, d i spose  of  the ques t ion  regard ing  

the extent of  c o s t s  w h i c h  NCPA would suffer. As was poin ted  

o u t  a t  l ength  dur ing  the Committee hea r ings ,  the Applicant 

o r i g i n a l l y  es t imated  t h a t  A l t e rna te  2 requi red  an a d d i t i o n a l  

c a p i t a l  of approximately $60,000 over  t h a t  r equ i r ed  f o r  

A l t e r n a t e  1 ,  exclusive o f  the va lue  of  t ransmiss ion  losses and 

a c q u i s i t i o n  of  land and land r i g h t s  (RT 1087-89; 1094; 1144-45; 

1517-12). Dur ing  the e v i d e n t i a r y  hea r ings ,  however, Applicant 

revised t h i s  i n i t i a l  f i g u r e  t o  i n d i c a t e  t h a t  A l t e rna te  2 would 

r e q u i r e  a c a p i t a l  expendi ture  of approximately $500,000 f o r  

a d d i t i o n a l  cons t ruc t ion  c o s t s  plus approximately $245,000 f o r  

a c q u i s i t i o n  of land and l and ' r i l gh t s  (RT 1525-27).  

c o s t  f igure d i f f e r e d  s u b s t a n t i a l l y  from the $122,000 posed 

by S ta f f  (RT 1434; 1462-64). 

This cons t ruc t ion  

I 

The computations of  these c o s t s  a r e  covered i n  g r e a t  d e t a i l  

i n  the hear ing  record (e.g. RT 1462-64; 1499-1500; 1510-15; 

c o s t s  was n o t  d i s c r e d i t e d  and t h a t  S t a f f ' s  computation of road 
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construction costs appears based on techniques unacceptable 

for  permissible development in the Geysers area. 

elements of Applicant's construction cost itemization appear 

overly l i be ra l ,  the Commission must conclude t h a t  routing along 

Alternate 2 would cause Applicant t o  expend in the vicinity of 

an additional $500,000 based on re-engineering, transmission 

l ine ,  road construction, and land and land rights acquisition 

costs. Even th is  magnitude of additional costs,  taken alone, 

would n o t  be suff ic ient  t o  persuade the Commission t o  permit 

routing along A1 ternate 1.  

While certain 

Applicant, however, introduced uncontroverted evidence 

detail ing other costs which i t  would incur a s  a resul t  o f  

tap-line routing alonq Alternate 2.  These delavs and resultant 

costs would emanate from the additional engineering, survey, 

environmental, and l a n d  acquisition which would perforce occur 

(RT 1537-38). 

suffer an additional $80,000 per month interim financing cost ,  

$300-400,000 per month  equi pment escal ation cost ,  and $1 50,000 

per m o n t h  purchase of replacement power cost (RT 1539-41 ; 

1561 ) . 
steam supplier could be renegotiated to NCPA's detriment were 

final cer t i f icat ion o f  the project substantially delayed* 

(RT 1541-42). 

costs. 

Applicant's witness t e s t i f i ed  t h a t  NCPA could 

In  addition, NCPA' s contractural arrangements with the 

Staff did n o t  discredit  the magnitude of these 

The Commission therefore concludes t h a t  NCPA would incur 

significant additional costs were r o u t i n g  along Alternate 2 

* The Commission notes t h a t  Applicant's construction schedule 
appears t o  be quite optimistic. 

0 
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required as a condition of cer t i f icat ion.  However, as stated 

above, society will incur a detriment i n  the form of potentially 

avoidable transmission losses i f  Alternate 1 i s  cer t i f ied.  

The question thus ultimately becomes whether, i n  l igh t  of a l l  

pertinent considerations , society o r  NCPA must bear the b r u n t  

of  these burdens. 

e .  Who Bears the Burden? 

One of S t a f f ' s  principal contentions i s  t h a t  NCPA i s  

unjustifiably committed t o  A1 ternate 1 because o f  presumptuous 

planning on i t s  p a r t  (see, e.g. ,  S t a f f  post-Hearing Brief, 

p .  1 ) .  

premature comittment and ,  as a resul t ,  the burden may fa i r ly  

be placed upon the Applicant. NCPA, however, contends t h a t  i t  

d i d  n o t  know of S t a f f ' s  opposition t o  Alternate 1 until early 

November 1979 and that ,  had i t  known of S t a f f ' s  preference 

as la te  as August 1979 i t  would have adjusted i t s  plans accord- 

ingly (RT 1571-74). 

The additional costs of  Alternate 2 are caused by th i s  

I 

The Cornmission accepts NCPA's contentions. First, Alter- 

nate 1 was in fact  considered a t  l eas t  briefly d u r i n g  the NO1 

(RT 1583), although no firm decision was made a t  that  point 

concerning f i n a l  tap-line r o u t i n g  along any a1 ternate route. 

Second, a1 though NCPA had participated i n  workshops and 

responded t o  information requests early i n  1979 concerning the 

I 

tap-line r o u t i n g  question (e.g. , RT 1544) , such information 

exchanges covering the total  scope of project review are customary 

in Commission proceedings. 

serve a fundamental purpose of  allowing the participants t o  

c lar i fy  the areas over which disputes may ar ise .  

These exchanges and workshops 

Some months 
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following these exchanges , i n  i t s  October Prehearing Conference 

Statement, Staff had n o t  yet  identified the tap-line routing 

issue as being the subject of significant dispute. 

u n t i l  the November 1979 Prehearing Conference Statement t h a t  

the breadth of the issue formally came t o  NCPA's (and the 

Committee ' s )  attention*. Even though under other circumstances 

S t a f f  may have made a credible case, the Commission does n o t  

I t  was n o t  

desire t o  implicitly sanction eleventh-hour pleas except i n  

unusual and compelling ciscumstances. 

No such circumstances are evident i n  th i s  case and the 

Commission i s  a t  a loss t o  fathom why the issue was n o t  formally 

identified sooner. Compounding t h i s  sequence o f  events i s  the 

Commission's observation t h a t  the Applicant has generally 

conducted i t s  p o r t i o n  o f  these proceedings i n  a cooperative 

manner. While this  observation i s  of course insufficient t o  

jus t i fy  f i n d i n g  i n  NCPA's f a v o r ,  i t  does lend credence t o  the 

contention t h a t  Applicant would have a t  least  carefully 

considered Alternate 2 had i t  been specifically and formally 

apprised of S t a f f ' s  concerns a t  an ea r l i e r  date. 

These considerations do n o t  negate the almost precipitous 

lack o f  thoughtful tap-line planning or the effects o f  the.cursory 

review given alternative routes by NCPA. 

not  condone such actions i n  the future,  including the omission 

of tap-line transmission losses and overall system re l i ab i l i t y  

The Commission wi l l  

* The Commission notes t h a t  a t  th i s  time the Commission Committee 
was proceeding on a schedule t o  enable a Final Decision by the 
close of 1979. 
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and f l ex ib i l i t y  consideration by a n  Applicant i n  selecting a 

proposed tap-1 i ne route. 

wi t h  "acceptable". 

ledges the approach t o  tap-line routing adopted by Staff in 

th i s  case. 

laudatory; in future s i t ing  cases, however, similar concerns 

must be identified ea r l i e r .  

"Cheaper" does n o t  always equate 

By and 1 arge , the Commission a1 so acknow- 

The approach appears valid and  the depth of review 

In conclusion, and a f te r  weighing a l l  of the considerations 

summarized i n  the preceeding sections and the overall evidence 

of record, the Commission must find t h a t  Alternate 1 i s  per- 

missible as the tap-line route for the NCPA Geothermal Project 

No. 2. 

i i i ) Tap-1 ine Heal t h y  Safety and Nuisance Effects 

Applicant's witness tes t i f ied  t h a t  the 230kV transmission 

tap-line will be constructed in such a way as t o  minimize f i r e  

hazards and that  NCPA would 

Commi ss i on General Order 35 

however, be subject t o  USGS 

the tap-line i s  concerned. 

be guided by Public Ut i l i t i es  

(RT 1123-4).  Applicant will , 

,review insofar as  construction o f  

IThis witness further tes t i f ied  
1 

tha t  NCPA will submi t  i t s  wo/rker safety plans to  Cal/OSHA 

f o r  review and t h a t  the tap-line will neither cause significant 

communications interference n o r  pose hazards t o  a i rc raf t  (RT 

1123-27). S ta f f ' s  witness destif ied t h a t  the tap-line would 

1 4 :  

I 

cause no undue 

effects , given 

i nsi gnificant. 

I '  
threat t o  pubjlic health a n d  t h a t  the nuisance 

the mi t i  gatidn measures proposed , would be 

This witness concluded that the tap-line 



should meet a l l  applicable standards, ordinances and laws, 

including the Sonoma County Noi se Element (RT 1040-80). 

Finally, S t a f f ' s  witness tes t i f ied  t h a t  his analysis of  the health, 

safety,  and nuisance effects  of the 230 kV tap-line applied t o  

a l l  a l ternate  routes under consideration during the AFC 

proceedi ng . 

SUP P L EM ENTARY COMH I SS I O N  
FINDINGS AND CONCLUSIONS 

Based on and including the foregoing discussion and the 

Findings and Conclusions therein,  the Commission concludes t h a t  i t  

has the authority w i t h i n  the scope of i t s  broad jurisdiction t o  

require an Applicant t o  adopt  an a l ternate  tap-line route as a 

condition o f  cer t i f ica t ion ,  based upon a suff ic ient  showing as t o  

the reasons supporting such al ternate  route. I n  the present case, 

the Commission f i n d s  that  both Alternates 1 and 2 are environmentally 

acceptable, even considering the a d d i t i o n a l  transmission losses 

incurred as a resul t  of Alternate 1 ,  due i n  p a r t  t o  the fac t  t h a t  Applicant's 

measures toward increased plant efficiency adequately mitigate these 

impacts. 

a t  Castle Rock a long  Alternate 2 would provide certain system re l i ab i l i t y  

and f l  exi bi 1 i t y  benefi ts b u t  cannot concl ude t h a t ,  when eval uated 

i n  l ight  o f  a l l  competing considerations, such advantages compel 

r o u t i n g  a l o n g  Alternate 2 .  The Cornmission concludes that A p p l i c a n t  

would suffer substantial economic burdens were A1 ternate 2 required 

as a condition of cer t i f icat ion and the combination of t h i s  factor 

The Commission further finds t h a t  connection o f  the tap-line 

and a l l  the considerations o f  record tends to  make i t  unreasonable 

t o  require a tap-1 ine route other than A1 ternate 1 .  Finally, the 
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upon 

Final 

Study 

Commission finds that  there are no non-mitigable environmental or 

hea l th  and safety effects  associated w i t h  e i ther  Alternates 1 or 2.  

Tap-1 ine r o u t i n g  along A1 ternate 1 i s  therefore approved, conditioned 

mplementation of the measures identified in Appendix B o f  th i s  

Decision and Chapter IV o f  the Final Joint Environmental 

The Applicant shall implement the mitigation measures phrased 

as "must" and "will" in Chapter I V  of the Final Joint Environmental 

Study. The measures phrased as "should" and "could" in Chapter I V  of 

the Final JES are t o  be interpreted as identifying further impacts which 

must be mitigated, although the actual method o f  implementation may 

reasonably vary from those suggested in the JES. The Comnission specif- 

ical ly  notes t h a t  the considerations contained in the Final JES on pages 

IV-89 and V-8-13 have been considered in reaching this  Final Decision 

a n d  should n o t  be construed as inconsistent herewith. 
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APPENDIX A 

Following i s  the Determination o f  Compliance submitted by the 
Northern Sonoma County Air Pollution Control Officer, as c lar i f ied 
a t  the December 11, 1979 evidentiary hearing. 



0 November 15, 1979 

California Energy Commission 
1111 Howe Avenue 
Sacramento , Cal i forni a 95825 

Attention: Jeff  Anderson 
Subject: Necessary Conditions for NCPA's 79-AFC-2 

Dear Mr. Anderson: 

I -  Since this  District  doesn't have a l l  the d a t a  i t  would l ike on 
this  proposed project the following conditions (o r  findings as you 
c a l l  i t )  would insure the project 's  compliance with District  rules 
and  regulations: 

Appl icant shall return a1 1 untreated steam and/or  condensate 
t o  injection poin ts  such t h a t  hydrogen sulfide will be treated 
or eliminated u p  t o  the standards of rule 455 ( a )  and ( b )  , 
d u r i n g  normal power plant operation, plant start-up and shut- 
down. Such untreated steam and/or  condensates are Stretford 
system process steam, Stretford and cooling tower blowdown, 
inter  and a f te r  condenser, e tc .  

For the primary hydrogen sulfide control system (Stretford 
system) the Applicant shall design the system for no more t h a n  
1 percent unavailability or a )  instal l  an auxillary for the 
following equipment items: agitator for the reaction t a n k ,  
oxidizer a i r  blower for the oxidizer tanks, agitator for oxi- 
dizer t a n k ,  balance t a n k  agi ta tor ,  cooler circulation pump,  
sulfur froth t a n k  agi ta tor ,  sulfur slurry pump, and sulfur 
storage t a n k  transer pump where each auxillary item shall au to -  
matically take over the failed originals function and i n i t i a t e  
an alarm a n d ,  b )  fully winterize chemical feed l ines and  pumps. 

Applicant shall instal l  and  operate, a continuous (every f i f teen 
minutes) H2S monitoring device in the off-gas vent t o  the atmo- 
sphere and the off-gas vent t o  the cooling tower. The gas analy- 
zer shall have an accuracy of + 10 percent of fu l l  scale for 
the 1000-5000 ppmv range. Theflowmeter shall have an accuracy 
of 2 10 percent of full  scale for the range of 500-2,000 acfm 
range. Data shall be logged on a s t r i p  chart or other similar 
device'which will be available for inspection on s i t e  upon 
request.. Data capture shall be a minimum 85 percent on an annual 
basis. 

For a secondary, abatement system employing the hydrogen peroxide/ 
iron catalyst  control technique the Applicant shall :  

a )  s ize  the H 0 and iron ca ta lys t  storage tanks for 8 days 
supply ass$m?ng 60 percent p a r t i t i o n i n g ,  90 ppmv H2S in 
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steam, 1.5 mole r a t i o  of H202 t o  H2S and 50 gm/GMtf/hr 
standard; 

b )  Design the system for  no more than one percent unavail- 
ab i l i t y  or instal l  an auxiliary chemical feed pump and 
f i l t e r  for the H O2 and iron catalyst  feed system which 
will automatical?y take over the failed originals func- 
tion and i n i t i a t e  an alarm; and  ful ly  winterize chemical 
feed l ines and pumps. 

5 )  Although the Applicant may be licensed on the basis of a hydrogen 
peroxide/catalyst system, the Applicant may use other means t o  
comply with Rule 455(b). The Applicant will submit, no l a t e r  
t h a n  two years prior t o  the scheduled commercial operation date 

, of NCPA/Shell project, the conceptual design of the secondary 
abatement system, including data demonstrating t h a t  compliance 
with Rule 455(b) of the NSCAPCD can be met and  the system design 
i s  expected t o  have no more t h a n  one percent unavailability. 
Such d a t a  shall be submitted t o  the C E C ,  ARB and NSCAPCD 30 days 
prior t o  
otherwise notified by the Executive Director. In this  event, the 
Commission shall hold a hearing within ten days and issue a deci- 
sion within 20 days o f  the hearing. 

proceeding with design of the proposed system unless 

6 )  Appl i cant approved-for-construction drawings of the secondary 
abatement system shall be submitted t o  the C E C ,  A R B ,  and NSCAPCD 
30 days prior t o  the construction of this  system unless notified 
by the Executive Director. 
hold a hearing within 10 days and issue a decision within 20 days 
of the hearing. 

Applicant shall enter into a program t o  fund an outside contractor 
t o  perform a survey f o r  continuous H S emission rate  monitoring 
devices or systems. The prel imi nary Feport i s  due October 1, 1980 , 
and shall include each instrument or system considered; each's 
advantages , disadvantages , accuracies , precision and appl icabi 1 i ty ;  
recommendation for  best candidate, i f  any; and a preliminary de- 
sign. Unless the Applicant, C E C ,  A R B ,  and  NSCAPCD agree continuous 
monitoring i s  n o t  suitable the Applicant shall submit approved- 
for-construction drawings t o  the C E C ,  A R B ,  and  NSCAPCD by January 
1, 1981. Construction of the system shall s t a r t  30 days there- 
a f te r  unless notified by the Executive Director. 
the Commission shall hold a hearing within 10 days and issue a 
decision within 20 days of the hearing. 
I n  the event a continuous H S emission rate monitor i s  n o t  employed 
the Applicant must instal l  $ recording system t o  indicate the rate  
o f  peroxide and iron catalyst  injection. This recording system 
shall be useable in the f ie ld  and provide a six month backlogue 
for  review. 

In  th i s  event, the Commission shall 

7 )  

I n  th i s  event, 
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9) 

In  regards 

- 3- 

Applicant shall operate or participate i n  operating an ambient 
H S monitoring station a t  Middletown o r  old SRI#6 for  the f i r s t  
tgree years of plant operation unless an alternative method of 
ambient monitoring mutually agreed upon by the Applicant, C E C  
and NSCAPCD i s  implemented, or monitoring a t  Middletown o r  old 
SRI#6 i s  performed by another party. 

Appl icant  , within 60 days of commercial operation , shall demon- 
s t r a t e  that  the applicable emissions limitations of NSCAPCD rules 
are being maintainted during normal power plant operations. 
Applicant shall submit a detailed performance t e s t  plan t o  the 
NSCAPCD a t  least  30 days prior t o  such tes t s .  
t e s t  plan must receive NSCAPCD approval before such t e s t s  may 
be conducted t o  achieve compliance. I n  the event of disapproval 
the applicant may request the Commission t o  hold a hearing within 
10 days and thus obtain resolution within 20 days of the hearing. 
During performance o f  the compliance testing the NSCAPCD must be 
present. 
Failure t o  completely and accurately make such compliance demon- 
s t ra t ions may be cause for Commission action t o  shut-down or cur- 
t a i l  the operation of Applicant's project until remedial action 
can be taken af te r  proper notice and public hearing. 

Applicant's proposed 

For purposes of thes conditions, "normal" operation i s  defined as 
operation of the f ac i l i t y  with a l l  abatement equipment installed 
and operating t o  specifications enumerated herein. 

t o  the steam transmission l ine compliance, the a i r  quality impact 
analysis provided by NCPA indicates t h a t  under adverse meteorology and only 
complying with minimum stacking rules an exceed of the State H S ambient a i r  
quality standard would occur. 
number of abatement technologies available or potentially available t o  prevent 
th i s .  Such technologies would have t o  reduce H2S emissions t o  approximately 
22 k g / h r  level anytime d u r i n g  stacking. 

However, the District  believes $here are a 

/S/ M1CHAEL.W. TOLMASOFF 
Air Pollution Control Officer 
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APPENDIX B (Revised) 

Following i s  the program for monitoring compliance o f  the NCPA 

Geothermal Project No. 2 w i t h  applicable standards, ordinances, 

and laws. This program represents the final agreement reached 

among NCPA,  the Federal agencies, and the Commission. 

* * * * * * * *  

The "Letter o f  Agreement" delineating the respective post-  

licensing duties o f  the United States Geological Survey and 

the California Energy Commission appears a t  pages 625-29 IRevised). 

This Agreement will be executed as directed i n  the Commission's 

Decision (Revised) and incorporated i n t o  the compliance and 

monitor ing program. 
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COMPLIANCE AND MONITORING 

I INTRODUCTION 

A. The USGS shall  be the lead agency fo r  Compliance and Yonitoring. 
All submittals shall  be directed to  the USGS who may then delegate 
responsibil i ty f o r  the review and approval. The f inal  recommenda- 
t i o n  approval shall be from the USGS. 

B.  This document defines the standards and codes to  which the power 
p l a n t  will be designed and constructed. Through those submi t ta l s  
l i s ted  throughout the document, theUSGS will be able to  monitor 
the design and construction in order t o  determine compliance w i t h  
those standards and codes. 

C .  This document also l i s t s  actions t o  be taken by the NCPA during 
design and construction tha t  must be approved by the USGS prior 
t o  construction or s t a r t  up,  as applicable. 

D. The USGS has the responsibil i ty for enforcement of t h i s  document. 

E. This document applies to the "Project Area" which i s  defined t o  be 
the plant s i t e  area and  the transmission l ine  r ight  o f  way. 

F. Wherever NCPA disagrees with USGS action, the appeal procedures of  
the USGS shall  be followed. ' 

G. Post-licensing duties and responsibi l i t ies  of CEC and USGS are 
prescribed in a l e t t e r  o f  understanding appended hereto. 

- 1- 
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I1 GEOTECHNICAL 

A. Standa rds  and Codes 

The f o l l o w i n g  S tanda rds  and Codes shal l  be fo l lowed:  

1) Uniform Bu i ld ing  Code, Chapter 70 (1976) S e c t i o n  7015 
I' Comp 1 e t  i on o f  W o r k " . 

2) C a l i f o r n i a  Business and P ro fes s ion  Code, S e c t i o n  7835- 
" P r e p a r a t i o n ,  S igning  and Sea l ing  Plans etc." . . -  

3)  Pub1 i c  Resources Code 25532 "Monitoring Program 
Es tab l i shment" .  

B .  Actions 

1) A Geologic  Grading n e p o r t  and a S o i l  Grading Report 
shall  b e . s u b m i t t e d  t o  the USGS. 
updated a s  required t o  i n c o r p o r a t e  new d a t a  found dur ing  
the g rad ing .  

Th i s  r e p o r t  s h a l l  be 

2 )  A registered eng inee r ing  g e o l o g i s t  s h a l l  s i g n  and s e a l  the 
s u b m i t t a l  s .  

3)  A r e g i s t e r e d  eng inee r ing  g e o l o g i s t  s h a l l  be present a s  
needed d u r i n g  a l l  phases of s i t e  excava t ion  and grading  t o  
e v a l u a t e  g e o l o g i c  c o n d i t i o n s  and g e o l o g i c  s a f e t y .  

4 )  Cond i t ions  found t h a t  s h a l l  warrant only  minor changes 
s h a l l  be ref ected i n  the a s  g raded /a s -bu i l t  p'lans submitted 
t o  the USGS. 
i s  found, t h  s i n fo rma t ion  and the r e v i s e d  m i t i g a t i o n  plan 

I f  an a d v e r s e  c o n d i t i o n  war ran t ing  major change 

I 
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shall  be submitted. A Parallel  submittal t o  the 
CEC shall  be made. 

C. Enforcement 

1) The NCPA will extend permission t o  the USGS, i t s  
s ta f f  or delegate,. t o  conduct s i t e  inspections 
d u r i n g  s i t e  excavation and grading and a f i n a l  
inspection upon f ina l  completion of s i t e  earthwork. 

2)  Upon notification tha t  a hazardous or  an adverse 
geologic condition has be& confirmed a t  the s i t e ,  
the USGS or  delegate may inspect the s i t e  to evalu- 
a t e  such conditions and t o  o f f e r  advice to  the 
applicant i n  development of a mitigation p l a n .  

3)  W i t h i n  3 working  days o f  submittal of  the plans, 
the USGS or i t s  delegate will notify the applicant 
whether or not the s t a f f  f i n d s  the applicant 's  pro- 
posed new or revised mitigation plans acceptable. 

4 )  Upon notification by the USGS o r  i t s  delegate t h a t  
the applicant 's  new o r  revised mitigation p l a n s  
are unacceptable: 

a. the applicant w i l l  cease ( i n  the affected area only) 
earthwork and construction (other than tha t  required 
f o r  safety) o r  any other implementation o f  the un-  
approved plan by the USGS, and 

b. The USGS will resolve the dispute and determine an 
acceptable mitigation plan. 

c. USGS will not apRrove the Final Grading Plan u n t i l  
afte-r submittal by the applicant of the Soils Grading 
Report and Geologic Grading Report. 

- 3- 
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I11 CIVIL ENGINEERING 

A. S tandards  and Codes 

The fo l lowing  S tanda rds  and Codes shall be followed: 

1) 
2)  

Uniform Bu i ld ing  Code (1976 e d i t i o n )  
Federal  Regu la t ions  30 CFR 270 and GRO 4 and 5. 

B. Procedures 

1) The g r a d i n g  requi rements  found i n  the UBC and r e q u i r e d  by 
the USGS shal l  be sa t i s f ied  by the grading  p l a n s .  
p l ans  shal l  be submi t ted  t o  the USGS for approva l .  

The 

2 )  The g rad ing  p l a n s  s h a l l  be stamped by a registered C i v i l  
Engineer a s  r e q u i r e d  by the UBC. 

3) The a p p l i c a n t  sha l l  make i n - l i e u  payments t o  Sonoma County 
e q u i v a l e n t  t o  the fees l is ted i n  Chapter 70 o f  the UBC f o r  
review o f  the g rad ing  p l ans  and in-lieu permi t .  

4 )  A staff  o f  f i e l d  engineers and i n s p e c t o r s  s h a l l  be provided 
on s i t e  a t  a l l  times by the a p p l i c a n t  t o  moni tor  c o n t r a c t  
and c o n s t r u c t i o n  a c t i v i t i e s .  

5) F i l i n g s  and N o t i f i c a t i o n s  - Uponcompletion, NCPA will 
p repa re  and submit  t o  the USGS the fo l lowing :  

a .  
b. "As -bu i l t "  g rad ing  drawings; and 

Summary o f  s o i l s  compaction tests; 

6) After comple t ion  o f  the work, the NCPA shall submi t  t o  

-4- , 
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I I 

the USGS f inal  reports and s i t e  approvals by the res- 
ponsible civil engineer, soil engineer, and engineering 
geologist. The f inal  reports and s i t e  approvals shall be 
reviewed w i t h i n  20 working days. 

C. Enforcement 

1) If  the gr d i  9 Pl ns do not comply w i t h  the UBC nd /o r  
USGS requirements, no grading will be allowed unt i l  the 
appropriate corrections a re  made. 

. -  

2)  Inspection of the grading  operation will  be done by the USGS 

o r  his delegated agent. Special and continuous inspections 
may be delegated to  NCPA by the Chief Building Official as 
provided i n  Section 305, Chapter 3 of the U B C .  
will be an engineer experienced i n  soil  engineering and 
engineering geology per 1976 UBC Section 7014. 

. 

The inspector 

a. Verification - The NCPA will notify the USGS of 
substantial design changes to  the p lans  as required 
by UBC Sections 7014, 7015, and 302. Within 5 days, 
USGS will or i t s  delegates will notify NCPA whether or 
not design changes a re  approved. 

b. Final reports and s i te  approvals specified i n  UBC 
Section 7015 will be f i l e d  w i t h  the USGS. These reports 
will be f i l ed  upon completion of  rough g r a d i n g  and  com- 
pletion o f  the work. The permittee or his agent will 
notify the USGS or his agent when grading i s  completed 
so that  f inal  approval may be given. 

- 5- 
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3) Enforcement - Inspections shall  be performed i n  accordance 
w i t h  Chapters 3 and 70 o f  the UBC (1976 edi t ion) .  The USGS 
may delegate responsibil i ty for  special and continuous ins- 
pections t o  NCPA a s  provided i n  Section 305, Chapter 3, of 
the UBC. If  the inspector finds tha t  the work i s  not being 
done i n  conformance w i t h  the 1976 UBC, o r  the approved grading 
plans, the discrepancies shall  be reported by the inspector 
i n  w r i t i n g  t o  the USGS and t o  Sonoma County. 

- 6- 
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I V  STRUCTURAL 

A. Standards and Codes - The fol lowing Standards and Codes s h a l l  be 
fol 1 owed: 

1) Laws, Ordinances, Regulations,  and Standards 

a.  Uniform Building Code, 1976 Edi t ion (UBC 7 6 ) ,  excepting 
Sec t ions  2312 (Note: 
min imum lega l  s t a t e  bui lding s tandard) .  

The UBC 76 i s  adopted a s  the 

b. Sonoma County -Ordinance No. 2395 except ing Sec t ion  2312 
o f  the reference  adopted i n  Sec t ion  4-14.a. (UBC 76) 

c. American Socie ty  of Mechanical Engineers' B o i l e r  and 
Pressure Vessel Code (ASME BPV Code) (Note: The ASME 
BPV Code i s  adopted by T i t l e  8, CAC). 

2)  Standards and Codes 

a .  American National Standards I n s t i t u t e  "B 31.1 Power 
Piping Code" (ANSI B 31.1). 

b. American Concrete I n s t i t u t e  (ACI) "Building Code 
Requirements f o r  Reinforced Concrete" (ACI 318-77). 

c. ACI "Building Code Requirements f o r  S t r u c t u r a l  P la in  
Concrete'' (ACI 322-72). 

ACI "Commentary on Building Code Requirements for 
Reinforced Concrete" (ACI 318C-77). 

d. 
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e. American Ins t i t u t e  of Steel Construction (AISC) 
"Specification f o r  the Design, Fabrication, and 
Erection of Structural Steel for Bu i ld ings" ,  Nov. 
1978 (AISC 78). 

f. AISC "Comnentary on the Specification for the Design, 
Fabrication, and Erection of Structural Steel  fo r  
Buildings" (AISC C 78)- 

g. AISC "Specification for  Structural Joints  Using ASTM- 
A325 or A490 Bo1 ts",  April 1978 (AISC SST 78). 

h. American Iron and Steel In s t i t u t e  (AISI) "Specification 
for the Design of L i g h t  Gage Cold Formed Steel Structural 
Members'' (AISI). 

i .  Steel J o i s t  In s t i t u t e  "Standard Specifications and Load 
Tables" (SJI) .  

j . American We1 d i n g  Society "Structural We1 di ng Code AWS 

D.l .1-79" (AWS D.l .1-79).  

k. American Welding Society AWS 012.1-75 "Reinforcing 
Steel Welding Code". 

1. "National Design Specification f o r  Stress-Grade Lumber 
and Fastenings 1977" (NDS 77) .  

m. American Association o f  Sta t e  Highway and Transportation 
Off ic ia ls  "Standards Specifications f o r  Highway Bridges", 
1977 Edition (AASHTO BRIDGE 77). 

n .  AFC Section 1II.C. and AFC Supplement Section S:II. 

d 
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B. Procedure 

1) The proposed structural analysis methods, and the proposed structural  

arid seismic criteri.a used shall  provide safety and re1 i a b i  l i  ty.  
shall meet performance c r i t e r i a  and be consistent w i t h  
governmental laws, regulations and ordinances. 

2)  NCPA shall  submit to  the USGS a l l  s t ructural  and seismic 
c r i t e r i a  (including basis therefore i f  n o t  covered i n  
applicable LORS, e.g. equipment operating loads) fo r  approval 
a t  l ea s t  60 days pr ior  t o  the intended start of construction 
of any structure o r  structure foundations. 

3 )  The f inal  structural  and seismic design c r i t e r i a  s h a l l  be subjected tr 
an analysis by the USGS for determination of adequacy. 
structural  design plans, specifications,  and calculations 
s h o u l d  be reviewed to ensure tha t  the approved design c r i t e r i a  
are included therein as part of the review. 

The 

4) NCPA shall be required t o  submit to  the USGS for  approval 
the structural  analysis methods a t  l e a s t  60 days prior t o  
the intended s t a r t  of construction of any s t ructure  or 
structure foundations. The d a t a  shall  include: 

a. Technique 
b. Assumptions 
c. Description of the analytical model 

(e.g., space frame, 120 DOF, e tc . )  
d. Methods used t o  account for  interaction effects  

and bases (e.g. soi l -s t ructure  interaction; mass 
o r  s t i f fness  coupling between equipment and 
structure;  e t c . ) .  

T h i s  condi t ion  may be f u l f i l l e d  by submission of complete 
design calculations. 

1 
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The NCPA shall  furnish t o  the USGS f o r  approval complete 
s e t  of f i na l  s t ructural  design plans, specifications,  and 
design calculations fo r  each s t ructure  or structure founda- 
t i o n .  The plans, specifications,  and calculations shal l  be 
f i l e d  n o t  l a t e r  than 60 days pr ior  t o  the intended s t a r t  of 
each s t ruc ture  or  foundation, and shall be developed u s i n g  
the approved s t ructural  design c r i t e r i a ,  seismic performance 
c r i t e r i a ,  seismic design c r i t e r i a ,  and seismic analysis 
methods. 
inclusion of approved c r i t e r i a ,  assumptions, and methods used 
to  develop the design. 

The design calculations shall c lear ly  r e f l ec t  the 

- 
6) The f ina l  structural  design plans, specifications,  and 

design calculations shall  be subjected to review by the 
USGS. 

7) a. USGS may delegate construction compliance monitoring t o  
Sonoma County Office of B u i l d i n g  Inspection except for  
major changes. 
may i n  t u r n  delegate responsibil i ty t o  the NCPA providing 
the following conditions are  met: 

Sonoma County Office o f  B u i l d i n g  Inspection 

1. The NCPA must f i l e  a Q u a l i t y  Control P l a n  
w i t h  the USGS f o r  approval. 
plan should address a l l  aspects o f  construction 
monitoring i n c l u d i n g  material tes t ing,  manufacture 
o r  fabr icator  cer t i f ica t ion ,  as-bui l t  drawings, 
deviations from plans, changed conditions, e tc .  
The plan should also provide  for  the f i l i n g  of 
periodic compliance reports w i t h  the USGS. 

The Quality Control 

2. The NCPA's responsible engineer will have the 
authority t o  ac t  independently. 
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I .  

3 .  The NCPA's responsible engineer will have the 
authority t o  require changes or  remedial repair 
work. 

4.  The NCPA shall  furnish, f o r  each completed structure,  
an aff idavi t  t ha t  the "as-built" s t ructure  does not 
violate the applicable laws, ordinances, regulations, 
and standards. 

5 .  The NCPA shall  furnish the USGS as-built  structural  
drawings which accurately r e f l ec t  the a s - b u i l t  
conditions. 

b. Any changes to  the structural  plans or  specifications 
which could be i n  violation o f  the applicable LORS o r  
resul t  i n  a change i n  design concept will be considered 
a major change. 
5 working days a f t e r  discovery w i t h  the USGS a report 
documenting any major changes including the necessity 
f o r  the change and the design de ta i l s  of the proposed 
change. The change must then be approved by the USGS 
prior to  plant start-up and operation. 

The NCPA will be required t o  f i l e  w i t h i n  

8 )  Any future  modi f ica t ion  o r  change i n  the  constructed f a c i l i t y  

structures which could be i n  violation of LORS i s  considered 
t o  be a major change to  the project and requires USGSapproval 
prior t o  i n i t i a t i n g  the change. 

9) For review purposes a parallel  submittal t o  CEC shall be 
made of a l l  seismic design c r i t e r i a  and structural  design 
c r i t e r i a  for  c r i t i c a l  structures and components l i s t ed  i n  
Table 1 ,  page 14 hereafter. 

6 
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C.  Enforcement 

1) The f inal  structural  design plans, specifications and design 
calculations shall  be subjected to  review and approval by 
the USGS or  i ts  delegate pr ior  t o  issuance of the construc- 
t ion permit. 

2)  The USGS or  i t s  delegate may monitor construction of the 
f a c i l i t y .  

3) The USGS or  i t s  delegate shall  review and approve structural  
changes necessary d u r i n g  cbnstruction. 

4)  The data on analysis methods o f  st ructural  models and degree 
o f  refinement shall be available a f t e r  completion of final 
des i gn. 

5) Table I l i s t s  the s t ructures  and components which are 
designated as c r i t i c a l .  I .  

6 )  Seismic Design Cri ter ia  
Seismic performance c r i t e r i a  a re  inferred from the seismic 
design c r i t e r i a .  
building, turbine generator pedestal, and H2S absorber 
column response spectrum modal analysis w i t h  peak horizontal 
bedrock acceleration = 0.259 and working s t r e s s  design. 

Seismic design c r i t e r i a  for  the turbine 

7 )  The seismic design fo r  the cooling tower shall require: 

a. Working s t r e s s  design and an e l a s t i c  response spectrum 
modal analysis with PGA - 0.179. 

8 
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b. Design check us ing  the same spectrum and PGA = 0.25. 
I f  the s t resses  are  n o t  less t h a n  or equal t o  two times 
the allowable s t resses ,  the tower may be redesigned t o  
reduce maximum stresses  t o  less  t h a n  2x allowable. 
The NCPA shall  submit the design calculations and design 
check f o r  approval as s e t  for th  below: 
NCPA shall specify to  the cooling tower manufacturer 
t h a t  the cooling tower s t ructure  design be based upon: 
1)  a working s t ress  c r i te r ion ;  2)  a peak ground accelera- 
t ion of 0.179; 3)  a design specturm as  specified i n  the 
procurement document; 4)  a damping r a t i o  of 7%; and 
5 )  a dynamic analysis 'using conventionally acceptable 
methods. 

c. 120 days prior t o  s t a r t  of construction of the cooling 
tower NCPA shall s u b m i t  f o r  USGS review the dynamic 
analysis methods and models which will be used in the 
analysis. 
notified otherwise by the USGS w i t h i n  30 days. 

NCPA may proceed w i t h  the analysis unless 

d .  120 days prior t o  construction o f  the cooling tower a 
check of the design based on t h e  following will be 

submitted: 

1. A peak horizontal bed rock acceleration of approximately 
0.259; 

2. The response spectrum specified i n  "a" above. 

-1 3- 
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TABLE 1 

CRITICAL STRUCTURES AND COMPONENTS 

STRUCTURES: 

1. Turbine-Generator Building 

2. Cooling Tower 

3. Turbine-Generator Pedestal 

4. Switchyard Structures 

EQUIPMENT: 

1. Turbine-Generator 

2. Surface Condensor 

3. Gas Removal Eouipment 

4. Main Transformers 

5. H2S Abatement Facil i t.y 

6. Circulation Water Pumps 

7. Switchyard Equipment 

- 14- 
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I V TRANSMISSION LINE 

A. Standards 

The fo i l  owing Standards and Codes shall be fol 1 owed: 

1 ) Noise: (Construction) CAL OSHA, 8 California Administrative 
Code Section 5095-5099. 

2 )  Noise: (Operation) Sonoma County - Sonoma County General 
Plan Noi se  Element (adopted January 1978) 

3) SafetylRel iabi l  i ty:  CPUC GO-95. 

4 )  Safety: CAL OSHA, 8 California Administrative Code, Ar- 
t i c l e  85, Section 2940 e t .  seq., Article 87, Section 2950 
et .  seq., and general Construction Safety Orders T i t l e  8,  
Subchapter 4. 

5) Safety: (Interference w i t h  Navigable Airspace) FAA, 49 
USCA 1348, 14 CFR, Part 77. 

6) Safety: (Interference w i t h  Navigable Airspace) Department 
of Transportation, Division of Aeronautics, Public U t i l i t i e s  

Code 21656 e t .  seq., 21 California Administrative Code 3500 
e t .  seq. 

7 )  Nuisance: (Radio Interference) Federal Comunications 

8) El ectr ical  C1 earances: Pub1 i c  Resources Code 4292-4296, 
State and Private Land Fire  Protection. 

-15- 

, 

8-15 (Rev. ) 



9) Electrical Clearances: 36 CFR Section 261.52 ( k )  

10) CEC Staff grounding criteria. 

11) CEC Staff RI/TVI criteria. 

B. Actions 

1) During Construction, operation and maintenance of the trans- 
mission line, the California Public Utilities Commission 
(CPUC) regulations governing public and occupational safety 
shall be followed. 

2) A California Registered Electrical Engineer shall sign and 
seal that the transmission 1 ine has been designed, constructed 
and will be operated in accordance with CPUC GO-95. This 
certification shall be provided to the USGS within 30 days 
after completion of the transmission line construction. 

3)  If any transmission tower or conductor will be greater than 
200 feet above ground at the'site a "Determination of No 
Hazard to Air Navigation" shall be obtained from the FAA. 
Application must be made at least 30 days prior to the date 
proposed to start o f  construction. 

4 )  If complaints are received concerning radio or television 
interference caused by the transmission line, the defects 
shall be repaired. 

5) Minimum fire protection standards issued by the California 
Department of Forestry shall be followed. 

-16- 
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6) The transmission l ines  shall  be inspected annually. 

7 )  W i t h i n  30 days of completion of the transmission line a 
ce r t i f i ca t ion  t o  tha t  e f fec t  shall be f i l e d  w i t h  the USGS. 
T h i s  ce r t i f ica t ion  shall  be signed and sealed by a California 
Registered Engineer cer t i fying that the design and construction 
meets the codes and standards l i s t ed  in paragraph A. 

8) All fences longer t h a n  150 f e e t  w i t h i n  the r i g h t  of way 
shall be grounded. Fences instal led subsequent t o  l i ne  
construction shall  be grounded. 

Complaints regarding induced current from vehicles, por- 
table  objects or  other metall ic objects shall  be investigated 
and corrected a t  the expense o f  the NCPA. 

9) 

C. Enforcement 

The USGS or  i ts  delegate shal l  have enforcement responsibil i ty.  

- 17- 
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0 V I  WORKER SAFETY 

A. Standards anti Codes 

The plant Accident Prevention Program shall  be i n  comformance 
w i t h  T i t l e  8 CAC General Safety Order 3203 and Construction 
Safety Order 1509 issued by CAL-OSHA. 

B. Actions 

1 )  An Accident Prevention Program shall  be developed and 
submit ted t o  the USGS for approval 30 days prior t o  the 
s t a r t  of construction. 

2)  The USGS shall be informed each time a violation occurs. 
C i t a t i o n s  and/or penalties may be assessed. 

C. Enforcement 

The USGS shall  be responsible for  enforcement. 
delegated representative may make periodic s i t e  visits to  
monitor compliance. 

The USGS or i t s  
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V I 1  HANDLING OF TOXIC, HAZARDOUS AND FLAMMABLE MATERIALS 

A. Standards and Codes 

The following standards and codes shall  be followed as indicated: 

1)  H202 storage tank(s) shall be fabricated and constructed 
i n  accordance with MCA Chemical Safety Data Sheet SD-53 
and TID 70.24, Chapter 6.  

2) Stretford system pressure vessels shall  be fabricated and 
constructed i n  accordance w i t h  ASME Code Section VIII,  
Division 1 and TID 70 24, Chapter 6. 

3) Lube o i l  and Stretford system tanks shall  be fabricated and 
constructed i n  accordance with A P I  650 and TID 70 24, Chapter 6. 

4) Racks for  storage of materials used for  daily maintenance 
shall  be constructed and ins ta l  led i n  accordance w i t h  ATC-3 
06 Chapter 8 for  a performance level of 1.0 and Av = 0.4. 

5 )  American Water Works Association, AWWA Dl00. 

6 )  American Petroleum Ins t i tu te ,  API 620 and  API  650. 

7)  American Society o f  Mechanical Engineers, ASME Section 11, 
VIII, IX and Section 111, Division 1 Subsection N D  No. ND3800. 

8 )  American Welding Society, AWS D1.l, Rev. 1 ,  1976 Structural 
Steel We1 dingo 

9 )  Technical Information Document, TID 70 24 Chapter 6. 
, . . -  
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6. Actions 

1 )  An aff idavi t  signed by a registered mechanical engineer 
shall  be submit ted t o  the USGS cer t i fying compliance t o  
the above standards. 

2 )  Standard safety precautions will be required of  operators 
handling chemicals. 
will be required. Eye wash and emergency shower stations 
will  be provided a t  work areas where hazardous chemicals 
a r e  handled. All p i p i n g  and storage drums containing toxic, 
flammable o r  hazardous substances w i  11 be anchored to  prevent 
overturning . 
flammable materials a r e  t o  be handled as  described i n  the 
s p i l l  contingency plan. 

Eye protection and protective garments 

Accidental spi 1 1 s of toxic , hazardous , and 

3)  A sp i l l  contingency plan shall be submitted f o r  approval 
30 days prior t o  receiving any chemicals on the s i t e .  

C. Enforcement 

The  USGS may cause construction to  cease or  take other appro-. 
p r ia te  action i f  the above standards and codes have not been 
a p p l i e d ,  o r  i f  the s p i l l  contingency plan  has n o t  been s u b m i t t e d .  

-20- 

B-20( Rev.) 



c ' >  

VI11 FIRE SAFETY 

The following standards and codes shall  be followed: 

A. Standards and Codes 

1 )  T i t l e  8, California A'dministrative Code, Chapter 4.7, 
Groups 20, 27. 

2)  NFPA Codes: 

Volume 1 2 10, 13 
Volume 2 2 14 - Class I1 service, 19B, 20, 194, 196 
Volume 3 2 30 
Volume 6 $ 70 

Volume 9 3 214 
Volume 1 2  5 26, 27,  198 
Volume 15 $ 231A 

3) UBC Chapters 5, 20, 32, 33 

4 )  PRC 2 4291 

B. Acti'ons 

The NCPA shall submit the following t o  the USGS f o r  approval 
30 days before the s t a r t  of construction: 

1 )  Prior t o  construction, copies of agreements w i t h  California 
Department of Forestry and local ent i t ies  for mutual assistance. 

2 )  Prior t o  construction, a copy of the f i r e  protection plan 

-21- ' 

6- 2 1 ( Rev. ) 



shall  be reviewed and approved by the USGS o r  i t s  delegate. 

3)  Prior to  comnercial operation, an a f f idavi t  signed by a 
Registered Fire Safety Engineer or the NCPA's f i r e  insur- 
ance company s ta t ing  that  the des ign  construction and 
operation of the on-site f i r e  protection system i s  i n  
accordance w i t h  the above referenced codes. 

C. Enforcement 

I f ,  for any reason, NCPA does n o t  submit to  the USGS the a f f i -  
d a v i t  pr ior  t o  comnercial operat3on of the f a c i l i t y ,  the USGS 

may order NCPA t o  delay operation of the f a c i l i t y  or take 
other appropriate action consistent w i t h  i t s  cer t i f ica t ion  
decision and applicable laws. 
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IX ENVIRONMENTAL MITIGATION 

The environmental impacts caused by construction and operation o f  

the NCPA No. 2 Geothermal Project and measures to  mitigate or lessen 
the adverse impacts as presented i n  Section IV o f  the Final Joint 
Environmental Study (JES) by the California Energy Comnission i n  
cooperation w i t h  the U. S. Department o f  Inter ior :  Bureau of Land 
Management, Geological Survey and U .  S. Department of Energy are 
incorporated herein by reference. 

The mitigation measures described in Section IV of the JES will 
become stipulations i n :  - 

a .  The NCPA NO.  2 AFC decision prepared i n  conjuncticn w i t h  the 
California Energy Commission's cer t i f icat ion process; 

b. The license issued by BLM f o r  the proposed use of public lands; 

The  ser ies  o f  permits issued by USGS f o r  project development and 
operation; and 

The loan guaranty granted by DOE for  project development. 

Standards and  Codes - The following Standards and Codes shall be 

fol l  owed: 

o Federal Law - Geothermal Steam Act of 1970 and Regulations on 

c. 

d .  

e .  

the Leasing of  Geothermal Resources (84 S t a t .  1566).  

o Federal Law - United States Geological Survey Regulation 

( 30 CFR 270.34 ( k )  ) .  

o Federal Law - Guidelines for Acquiring Environmental Baseline 

Data on Federal Geothermal Leases (Geothermal Envi ronmental 
t 

Advisory Panel, 1977.) e 
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o Federal Law - Geothermal Resources Operational Orders ( G R O  

Order 4. General Environmental Protect ion Requirements). 

o Federal Law - Public Law 93 - 205 (U.S. Endangered Species 

Act of 1973) and implementing regulat ions.  

o S t a t e  Law - F i s h  and Game Code Sections 250-2055 (Cal i forn ia  

Endangered Species Act of 1970) and implementing regula t ions .  

S t a t e  Law - Fish and Game Code Sections 1580-1584 (Cal i forn ia  

Ecological Reserve Act o f  1968) a n d  implementing regulat ions.  

o 

o S t a t e  Law - Fish and Game Code Sections 3511, 4700, 5000, 5050, 

and 5515 (Ful ly  Protected Species) .  
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5,ke p c r 2 o s e  of tkis a g r e e n e n t  i s  t c i  set fcrcki t h e  duties 

a n d  r e s p o n s i b i l i t i e s  of t h e  CEC and  t h e  USGS ' f o l l o w i n g  t h e  

i s s u a n c e  of i i c e n s e s  a n a  a p p r o v a l s  f o r  t h e  NCPA G e c t h e r m a l  

'~-cje.zt  :jo. 2 .  T h i s  a g r e e n e n t  alsc? inclcces 2 r o v i s : ~ n s  , .  f o r  

.-,-.:-t-,--oI- , L L t i f i c a t i o n  s u p e r v i s i o n  of  the p r o j e c t  t o  l r i s u r e  t h s t  

rile z r o j e c t  i s  c o n s t r u c t e d  a n a  opsrated p u r s u a n e  t o  C i i e  terz.5 

azi:, e c n d i t i o n s  of  c e r t i f i c a t i o n  a n d  l icer ises ,  and  i n  ccm?,liance 

, L ' I  -1. c : : . ? ~ ~ c z b l ?  - _  1 2 ; ~ s ~  s t a n c a r G s ,  znd ordinances. Tries? 3rsb-i- 

sk:-:s a r e  a t t a c h e d  t o  t h i s  a g r e e m e n t  a s  Append ix  3. 

... . . .  _ .  - 

11. G E N E 3 - L  PROVISIONS 

A. The CEC r e c o g n i z e s  t h a t  the p r o p o s e d  p r o j e c t  i s  

located.  on f e d e r a l l y - o w n e d  lands and  w i l l  u t i l i z e  g e o t n e r r n a l  

r e s o u r c e s  owned by t h e  U n i t e d  S t a t e s  a n d  managed by the USGS 
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1 1  p u r s l l a n t  t o  t h e  Gzo:.herir ,al  Sjtcim A c t  of 1 5 7 ~  ( F . L .  .:)1-'50 i )  . 
A c c o r d i n g l y ,  tile CEC a c k n c w l e d g e s  t h a t  t h e  u l t i r r i a t e  d e c i s i o n -  

making a u t h o r i t y  f o r  a l l  i s s u e s  p e r t a i n i n g  t o  t h e  d e s i g n ,  

c o n s t r u c t i o n ,  a n d  o p e r a t i o n  of t h e  p r o p o s e d  f a c i l i t y  which, xa17 

a r i s e  p u r s u a n t  t o  t h e  i m ? l e r n e n t a t i o n  a n d  e x e c u t i o n  of  t h i s  

a G r e e n e n t  r e s i d e s  w i t h  t h e  BLX a n d  t h e  U S G S .  

5. The U S G S  r e c o o n i z e s  t h a t  the  p ' r ~ p ~ s e d  p r c j e c t  i s  

lo$ate? w i t h i n  t h e  t e r r i t o r i a l  c o n f i n e s  of t h e  S t a t e  of 

,->: ' - i - - ~ . i : , 2 r n < a .  - q c c o r d i n q i y ,  USGS a.;rzes to cc~.s ic ie r  t k e  1.. 

o f  t h e  S t a t e  i n  mak ing  p o s t - c e r t i f i c a t i o n  d e c i s i o n s  p u r s u a n t  

t o  t h i s  a g r e e m e n t ,  a n d  s h a l l  g ive  g r e a t  w e i g h t  t o  t h e  comments 

and r e c o z t z e n d a t i o n s  of t h e  CEC w i t ; ?  r e s p e c t  t o  sucn c e c i s i o n s .  

7 > - , ~ p ~ ~ ~ ~ ~  

~ 

C .  The iiSGS a n a  t n e  CEC aqree  t h a t  t h e  ; \ ;c r therr i  Son=r,a 

C O U Z ~ ~  Air P o l l u t i o n  C o n t r o l  D i s t r i c t  s h a l l  hz,ve a l l  of =he 

r i g h t s ,  d u t i e s ,  and r e s p o n s i b i i i t i e s  s~eciiiec i n  ths "-:?prove6 

ARB-CEC J o i n t  P o l i c y  S t a t e m e n t  of C o m p l i a n c e  w i t h  A i r  Q u a l i t y  

L a w s  by S e w  Power P l a n t s "  e x e c u t e d  by t h e  CEC a n d  t h e  C a l i f o r n i a  

A i r  ~ Z Z S G U Z C ~ S  B o a r d  or! Zan'Jar:; 2 3 ,  

S t a t e m e n t  i s  c o n s i s t e n t  w i t + ,  a p p i i c a b l e  

of  t h e  a s r e e r n e n t  i s  a t t a c h e d  h e r e t o  a s  AlsFenGix C .  

. r .  - 

1 9 7 9 ,  t o  t h e  sxtent t:?e 

f e d e r a l  laws. P- c9py 

D. The U S G S  s h a l l  i n s u r e  c o m p l i a n c e  w i t h  a p p l i c a b l e  l o c a l  

~ ~ ~ : ; d a r c s  in c o r , d u c t i n c  its s o s t - r a - t i f i , z s t i = n  L -i C ; , i ~ i i - c s  ,?rA2 

r e s 2 o n s i b i l i t i e s  i n  a i l  t e c h n i c a l  a reas  i n  which  the C i X  i s  

s e c o n d a r i l y  i n v o l v e d .  

2 .  The CEC iaay r e c o a i e n s  the u s e  of s t ~ t f  loczi,l acei-,,i-s 

i n  p e r f o r m i n g  o n e  o r  m o r e  m o n i t o r i n g  f u n c t i o n s  as  o u t l i n e d  i n  

Appendix  B.  I f  t h e  U S G S  does n o t  u t i l i z e  s u c h  a n  a g e n c y  a s  

r e c o m e n d e d ,  i t  s h a l l  p r o v i d e  f o r  s u c h  m i t i g a t i o n  f u n c t i o n s .  
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F. T::e USGS a!ld the CEC agree that tne t t z r m s  of this 

0 agreement super5;ede any differing or inconsistent terms which 

3 2 ~ 7  aL:'.pear in Appendix B and that the provisions of Appendix 

B s h a l l  be inplemented consistently with the terns of this 

agreement. 

'4- _.. The USSS a g r s e s  to 3aintain possessior ,  of all p r c F r i e -  

pursuant to the provisions of Appendix B. The CEC may review 

such proprietary infornation at the offices of the USGS. 

111. 

qc'-,c.-,-:ls~ L ' - Y C  CEC certification of z:-:? ?rC?>. C e o t ; ; e r ~ ~ l  
. _  '.! - - .  yz,>1;2ct :IC. L ,  :;-.e CoyLxicsien s.piail 23 prinar;iy i n - L r ( > l T " 7 e c  in 

the review of final seismic design criteria, structural Eesign 

criteria for critical structures and components, conceptual 

zfic final G e s i j n  of air pollution co~trcl esci?lment, anE ir: 

t n e  evaluation and selection of mitigation measures for 

si,cjcificsnt a ive r se  yeoloqic conditior,s encountersc ~ u r i n ~  

site preparation. 

7 -  

zr : - -  ,.-?--.; csc ini:ci\reg-pnt shall be carried c u t  as rci:c:..;s: - .  

(1) A l l  required design drawings, reports, analyses, 

.. - -... -_ - 

and sixilar documents snall be submitted by the Applicant 

c s, Y P ?  L~ lL- . - - ry  ' D - ~ = - ~ l  to the USGS and the CEC. 

(2) The USGS shall not approve the design criteria, 

designs, mitication measures for the power plant ana related 
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- 
c r i t i c a l  S t r u C t C f e S  a n d  cornpcnents  u n t i l  i t  h a s  e x p r e s s l y  

s o l i c i t e d  t h e  a d v i c e  a n d  r e c c m . e n d a t i o n s  of t h e  CEC.  I f  t h e  

d e c i s i o n  o f  t h e  U S G S  d o e s  n o t  a d o p t  t h e  r e c o r m e n d a t i o n s  of 

t h e  C E C ,  t h e  USGS shall p r o v i d e  w r i t t e n  e x p l a n a t i o n  or' i t s  

r e a s o n s  f o r  n o t  a d o p t i n g  s u c n  r e c o m e n d a t i o n s .  

As u a z d  i n  t h i s  a c j r e s m e n t ,  c r i t i c a l  s t r u c t u r e s  i n c l u d e  

the t u r b i n e  q e r . e . r a t o r  b u i l d i n q ,  t h e  c o o l i n c  izahsr s t r u c t u r e ,  

t h e  t u r b i n e  s e n e r a t o r  I s t r u c t u r e ,  a n a  t h e  s w i t c h y a r d  s c r u c r u r e .  

C r i i _ i c a l  .~cnponer\ . ts ~ n c h d e :  the turbiz-,e c,.er,z:-cc=r, Z z c c  - . > =  , - . . y T  
I. 

conCiensor,  t n e  gas  r e m o v a l  e q u i p m e n t ,  t h e  o v e r h e a d  b r i u g e  c r a n e ,  

t h e  main t r a n s f o r m e r s ,  t h e  H2S a b a t e m e n t  f a c i l i t y ,  t n e  c i r c u -  

l a t i n g  LGater aurrips, and t h e  s w i t c h y a r d  E i q u i p e n t .  
. .  

( 3 )  The USGS s h a l l  n o t  approve rni t i?at ior!  nezsu res  f o r  

s l c n i f i c a n t  a s v e r s e  g e o l o g i c  c o n d i t i o n s  u n t i l  i t  has s o l i c i t e d  

t h e  a G v i c e  a n d  r s c o x i i s n d a t i o n s  of t h e  C E C .  

A s  u s e d  i n  t h i s  a g r e e m e n t ,  a s i g n i f i c a n t  a d v e r s e  a e o l o q i c  

c o n d i t i o n  i s  a c o n d i t i o n  w h i c h  r e q u i r e s  a n  a l t e r a t i o n  0 5  t h e  

. i  ~ r c j e c t ' s  desiqn c o n c e p t  a n d  t h e  p r e p a r a t i o n  af new a e s i c n  

c a l c u l a t i o n s .  

I V  . SECOEU'DARY CEC IL2V@SVL;?iE:!T 

A. The CZC shall b e  s e c o n d a r i l y  i n v o i v e c  ir, L ? ~ E  e:iscu;io,r, 

, .  and e v a i u a t i o n  of a l l  m i t i g a t i o n  n e c i s u r z s  s p c i f i e d  i n  xne 

F i n a l  ; o i n t  E n v i r o n x e n t a l  S t u d y .  The C o T t i i i s s i c n ' s  s e c o n d a r y  

i n v o l v e m e n t  s h a l l  be ca r r i ed  o u t  as  f o l l o w s :  

(1) All r e q u i r e d  P l a n s  of O p e r a t i o n ,  A ~ p l i c a t i o n s  

f o r  P e r m i t s ,  r e p o r t s ,  d e s i g n s ,  a n d  s i m i l a r  d o c u m e n t s  s h a l l  be 

s u b m i t t e d  by t h e  A p p l i c a n t  t o  t h e  U S G S .  The U S G S  s h a l l  i r n m e d i -  

-4- 
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ately forward i~cJp1 ' :s  O f  s u c h  documents t o  the CEC f o r  i t s  

review arid recLmi3ndat ions w i  t k i n  t h e  t i z e  frame estzbl ished 0 

D A V I D  I(. B I C K * I O R E  
A c t  i n  9 Are a G e o t h e rm a 1 S u? e i' 7.7 i s or  
U n i t e d  States Gsologic S u r v e y  

RUSSELL L .  SCHWEICKART 
C h a i r m a n  
C a l i f o r n i a  E r - e r g y  C o r k q i  s Si<r,  

-1, - 
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APPENDIX C (Revised) 

Following are the communications, in chronological order, 

reflecting the determination of 0.209 as an acceptable design 

horizontal peak bedrock acceleration value. 

* * * * * * * * * * * *  



Northern California Bower Agency 0 
770 Kiely Boulevard Sanla Clara. Caii!or:ita 05051. (408) 248-3422 

PHILIP G. MICHAELS 
General bvlana~er 

November 8 ,  1979 

Mr. Jim Wazlaw 
California Energy Cormission 
11 i 1 Howe Avenue 
Sacramento, CA 95825 

RE: Project N C P A  No. 2 - Seismic Design Cr i te r ia  

Dear Jim; 

A s  you know,  the California Eneroy Comrission held a workshop on Cctober 25 ,  
26, 1979, for interested ?articipants t o  develop a consis tant ,  reasonable 
method for  evaluating seisnic conditions in the Geysers KGRA. Attendees i o -  
cluded representatives f1-m the CEC, USGS, PGSE, Games and  icloore, Earth 
Science Associates, SA1 Engineers, Cooper-Clark, R u t h  and Going, Stone ar;d 
Webster and NCPA. 

A t  t h a t  Geeting i t  was decided t h a t  the data base was adequate t o  evaluate 
the seismicity o f  the region. 
credible events were selected t o  model the seismicity of the region. 
f a u l t s  selected were the S a n  Afidreas with maximum earthquake Ri.chr,?r :.lasnitucie 
o f  8 . 2 5 ,  the Rogers Creek Fault w i t h  a i-lagnitude o f  6 . 5 ,  and  the h a c a m  
w i t h  Naanitude o f  6.75.  
added, occuring within a five kilometer diameter c i r c l e  centered on the 
production area. 
mapped f a u l t  and i s  t h u s  a "floating" earthquake. 

Three f au l t s  and  t h e i r  associated maximum 
The 

To this  model, a local event o f  M a g n i t u d e  5 .0  was 

This event was determined not t o  be associated with any 

I t  was also suggestedthataprobabilistic approach be used t o  assess the s i t e  
ground  z:ot ion.  Events not  associated with the three above named f a u i t s  
would be treated as background earthquake having a kiagnitude 6.0 i n  a s t a t i s -  
t i c a l  analysis.  

As a resu l t  o f  the agreeEents reached a t  the workshop, our  geotechnical 
consultznt h a s  recalcu?ated the Sround acczlcration a t  o u r  project  s i t e  
a n d  h a s  tentzt ively defined (pending consultation w i t h  the C E C  S t a f f )  the 
following Peak Horizontal Gedrock Acceleration using the  above seismic m & i .  

. 
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Causative Fault San Andreas Roger Creek ;-!a a c 3 c a  

Nax, 1 C O  Yr. Max. '1QG Yr. >fax. 1CO Yr. 
Ea rt  hq  udce De sc r i p t f on Cred. Recurr. Cred. Recurr. Cred. gecurr. 

Peak Horizontal Bedrock 

Acceleration a t  S i t e  (g) 0.27 0.20 .09 .07 0.27 0.17 . 

The 100 year reclrrrence Feak H o r i z o n t a l  Bedrock acceleration values were 
established using a regressior. curve. 

As stated i n  our AFC docurents o u r  design earthquake has been defined a s  tne 
Plaacana F 2 u l  t 100 years  reczrrence earthquake w i t h  a Peak H o r i z o n t a l  Sedrcck 
Acceleration a t  the s i t e  of 0.359. I n  the new model t h i s  value has been re- 
duced t o  0.17s which i s  smailer t h a n .  t he  San Andreas Faul t  100 year recurrence 

1 

-. - . ..7.-r - .  - __-- -.__ 
ear thquaki l  LYith a FGA o f  0.209. - 

- - .  
. .  If we continue u s i n g  a 100 year recurrence earthquake as our design earth- 

'quake, the San Andreas F a u l t  would be t h e  controlling f a u l t  a n 3  we would 
have a design PGA of C.2Og w i t h  the  model' asreed upon a t  the workshop. 

our engirieer has proposeh changing o u r  seismic design c r i t e r i a  t o  a design 
earthquake corresponding t o  t n e  San Andreas F a u l t  100 year  recurrence e a r t h -  
quake w i t h  a Peak t-rorizontal Sedrcick Acze:eration of  ,209 .  
a turbine generator pedestal , f o r  .2Og us ing  the dynarnic analysis  as i n d i c a t e d  
i n  the AFC 2nd  t o  expedite the design process we would l i k e  t o  use an 
Equivalent Lateral. F o r e  of 0 . 6 ~  for the bui:d:ng which i s  based on a PGA 
of .2Og, the .  fundzmental period of  vibration o f  the building, and i t s  

. .  

. .  .. 

i-k w u i a  design 

' .  damping c h a r a c t e r i s t i c . ,  '_ . .  . .. . .  7 - - .  :_._. . 

-We will  s t ibmit  a complete review o f  o u r  proposed seismic d e s i y  c r i t e r i a  
when o u r  geotechnical consultant f inishes  the updating of  the project 
seismic parameters i n  l i g h t  of  t5e. new seismic model. 

We -will also s u b m i t  in fomat ion  pe ' r ta ining to-a- cos t / r i sk  analysis  f o r  the 
. cr i t ical  i t ens  in the project  consistant w i t h  statements contained i n  t he  

c 

AFC. e-- . . 

Ne believe this i n f c m ~ t i o n  w-71 prcv ide adequate j u s t i f i c a t i o n  fo r  the 
proposed changes. 
would appreciate rece'ving then a t  the Piovember 15,  1979,  workshop. 

i f  your s t a f f  has m y  comen ts  regarding t h i s  change, we 

cc: Larry L. Marquis I 

i 



. '  . . 
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. .  t ILL’ 

3 W t  AVCNUC 

4 C N 1 0 .  C A l l f O U N t A  818?5 

‘(916) 920-6893 

FORWIA ENERGY COMMISSION 

Mr.  Jon Pietruszk 
Projtc t Erin  i ncer 

ewicz 

Northern Ci1 i fornia Power Agency 
770 Kiely Blvd. 
Santa Clara, California 95051 

November 28, 1979 
,--=--.r- *.d 

Dear Jon, 

. 

a 
! 

D Q C K E T  I 
c 

f 

f ! 
! 

I 

I 
In order t o  facilitate your s u b m i t t a l  of the R e v i s e d  Scisriiic l ! aza rd  
Analysis for the NCPA No. 2 P r o j e c t ,  I am sending you J copy o f  the 
i t e m s  that shctuld be included in the analysis. You will note that 
the  items 1 isted are for consideraticn i n -  the gcotcchnical analysis. 

Hazard Analysis w i l l  be forwarded to you shortly. 
. Appropriate structural engineer ing guidance for the Revised Seismic 

Enclosures 

I 

. 



. .  

. .  
'. . 

. .  

1. The a s s x n p t i o n s  methods used in t h e  p rcv ious  seismic a n ~ l y s i s  ~m 
clearly described in thc "Final R c - m ~ ,  G o t e c h q i c a l  i n . v c s t i g a t i o n ,  
Proposed 110 17~ '  G c o t h e n a l  kwer  P l a t   ai^ Transmiss ion  &..E:, F!ortll?m 

'CaUfomia hixr @ n c y  (KCPl),  knzm County, C a l i f o r n i a ,  for* SA1 DIGineers, ' 

hc." (Cooper--ciark and A s s o c i a t e s ;  February 13, 1979). 

2. 

3. 

t 

4.  
4 .  

To t h e  d e g r e e  t h 3 t  t h e  n s s m p t i o n s  w.d m c t h d s  ur;cd iq t h e  rcvised a q a l y s i s  
differ f r o m  those : c e p r t c d  by C o o p e w l a r k  (1979), they  should be d c s c r i b c d  
in similar d e t a i l  x d  c l a r i t y :  

S p e c i f i c a l l y ,  t h e  a ~ p l i c a n t  shou ld  d e s c r i b e  t h e  ns su r ip t ions  and rnethcds 
which h v r e  used  to: 

I 

i ! 
I 

I 
I 
I 

I 
1 

I 

i I 

a. def inc  t h e  e e o g r a p h i c a l  limits ccns ide rcd  f o r  each of t h e  S . d e n t i f i e d  

bo d e t e m i c  t h e  " q p i t u d c / f r c q u e n c y  relations f o r  e a c h  i d e n t i f i e d  s o u r c e ,  

C .  determine a p p m p r i a t c  a t t e n u a t i o n  r e l a t i o n s h i p s ,  ar,d 

S m  hiidreas f a u l t ,  f.!nacma frult, M g c r s  Cmck fau l t ,  local 
5 km r a d i u s  amund stcam product ion  area) end bocLxround, 

d. dctaIlnFne s i t e  r;rotz?d response (given the variablo d e p t h  of f i l l  across 
the s i t e .  

e. d c t c m h e  l o c a t i o n o l  p r o b a b i l i t y  for various lcvcls of s e i s m i c  c v c n t s ,  
w.d 

! 

. 
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Northern California Bower Agency 
770 Kiely Boulevard Santa Clara, California 95051 (408) 248-3422 

PHILIP G. MICHAELS 
General Manager 

December 10, 1979 

Jim Wazlaw 
Project Manager 
California Energy Commission 
1111 Howe Avenue 
Sacramento, CA 

Re: NCPA Geothermal Project No. 2,- Seismic Cri ter ia  

Dear Jim: 

The purpose of t h i s  l e t t e r  i s  t o  formally transmit t o  the California 
Energy Commission ( C E C )  s t a f f  information which NCPA p r o v i d e d  a t  the 
workshop on December 6 ,  1979. A follow-up l e t t e r  will be transmitted 
shortly which will  provide a statement of the agreement reached be- 
tween NCPA and the C E C  s t a f f  a t  t h a t  workshop. 

Design Earthquake Peak Grand Acceleration Values 

My l e t t e r  of November 8, 1979, provided tentat ive peak horizontal 
bedrock acceleration values which had been calculated using the seismic 
model developed in the C E C  s t a f f ' s  generic seismic workshop. The new 
project design earthquake was  stated a s  a one hundred year recurrence 
earthquake on the San Andreas f a u l t  which i s  a design PGA o f  0.209. 
The attached l e t t e r  dated December 3 ,  1979, prepared by Copper and Clark, 
provides the supporting information necessary t o  substantiate a reduc- 
tion of the design PGA value from 0.359. However, the design PGA 
value of 0.209 has been increased t o  0.279 as  a resu l t  of further dis- 
cussions with the C E C  s t a f f .  
December 5 ,  1979 provides the explaination for  t h i s  change. 

The attached l e t t e r  by SA1 Engineers, dated 

Procurement Speci f i cations Sei smi c Cri t e r i  a 

NCPA explained, a t  the workshop, tha t  the seismic c r i t e r i a  for i t s  
procurement specifications was removed pending f inal  determination of 
the design PGA value for the s i t e .  Appropriate c r i t e r i a  wi1~1 be rein- 

". 
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page two 

serted i n t o  the procurement contracts a t  that  time. 
propose t o  a l t e r  the c r i t e r i a  stated i n  the AFC documentation other 
t h a n  the change i n  the design PGA value. 
t h a t  the CEC s t a f f  has no objection to  th i s  procedure. 

NCPA does n o t  

I t  i s  our  understanding 

S i  ncerely , 

Attachment 

cc: Larry L. Marquis 
B i l l  Delude 
Arnold  Wei b o l d  
Bob Webster 

C-7( Rev. ) 



Consulting Engineers 940 East Meadow Drive e Palo Alto, California 94303 Phone (415) 494-7555 

December  3, 1979 
Our Job No. 2005-A5 

SA1 Engineers, Inc. 
3200 Sco t t  Boulevard 
Santa  Clara ,  Cal i forn ia  95050 DEC 0 3 1979 
Attent ion:  Mr. Edgar Mar t inez  , 

Gentlemen:  R_E-C-EiVED, 
Re: Design Ea r thquake  

NCPA 2 G e o t h e r m a l  Power  P lan t  
I 

b 

This letter presents  revised e s t i m a t e s  of bedrock acce lera t ions  a t  t h e  cap t ioned  s i t e  due 
to the  se i smic  model sugges ted  by {he Cal i forn ia  Enerdy Commission (see our  a t t a c h e d  

l e t t e r  of Oc tobe r  30, 1979). We have  revised t h e  acce lera t ions  as r eques t ed  by you on 

NovemSer 30, 1979, and on t h e  basis of more  up t o  d a t e  acce le ra t ion  cu rves  (Donovan, 

1978, EERI Conference)  which p r e s i n t  d a t a  fo r  ear thquakes  in the  magn i tude  5.0 t o  6.5 

range  not presented  in ea r l i e r  curves.  The newer curves  also ind ica t e  s l ight ly  revised 

acce lera t ions  fo r  some ea r thquakes  g r e a t e r  than  magni tude  6.5. 
- 

1 

The  40-year, 60-year and 100-year re turn  period ea r thquakes  w e r e  de t e rmined  f rom 

Figures  l -A and  l-B, Ea r thquake  Recurrence  and Magniiude Curves.  These a r e  based on  
t h e  curves presented  in our f inal  report ,  d a t e d  Februa ry  13, 1979, (Our  Job No. 2005-A6) 

but  have been adjusted to r e f l e c t  t h e  CEC se ismic  model. Additionally,  because  of t h e  

ex t remely  l imi ted  h is tor ic  ea r thquake  d a t a  on t h e  M a a c a m a  fau l t  and t h e  loca l  even t ,  w e  

have assumed "b" values  (slope of r ecu r rence  curve)  for both.  Because  t h e  Rodgers  

Creek  and Maacama fau l t s  a r e  closely assoc ia ted  and considered to b e  pa r t  of the  s a m e  
system, we have used t h e  previously ca l cu la t ed  (Out  Job No. 2005-A6) "b" value  for  t h e  
Rodgers C r e e k  f o r  t h e  M a a c a m a  also. Chuck Bufe  of t h e  U.S. GeoIogical Su rvey  has  sa id  

!CEC workshop, Oc tobe r  1979) t h a t ,  based on t h e  Survey's se i smic  moni tor ing  at t h e  

Geysers,  the  "b" value  for th.e local  even t  is near ly  ident ica l  with t h a t  of t h e  overa l l  

region. As such, we have  used t h e  "b" value ca l cu la t ed  for our 80 km radius  r e c u r r e n c e  

cu rve  for  t h e  local  event .  

C-8( Rev. ) 



FIGURE 1-A 
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FIGURE 1-B 

E A R T H Q U A K E  M A G N I T U D E  

EARTHQUAKE RECURRENCE AND MAGNITUDE CURVE 
M A A C A M A  A N D  LOCAL F A U L T S  

NOTES 

1. Based on procedures described In " G r t h q u a k e  Resistant Desagn". by O.J. Oowrick, 1977. 

- - Z Eartnquakesgiven in Modlfied M e r u l l i  intensity Sole i  were c d  
following formula: M = 1 * ( 2 / 3 ) ( l e ) ,  where M 15 the magnltuae and l e  the  Intensity a: the  epicenter. 

. 
wed t o  Richter Magni tude  usinq tha -. 

C-IO(Rev.) 



SA1 Engineers, Inc. 
December 3, 1979 

Page 2 

The following table  summarizes our revised bedrock acceleration estimates:  

San Andreas Rodgers Creek Maacama Local 
8.25 6.5 6.75 5.0 

52 35 13 9* 
0.27 0.1 1 0.30 0.17 

Causative Faul t  
Earthquake Magnitude (MCE) 

Distance to  Si te  (km) 
Approximate Peak  Horizontal  
Bedrock Acceleration a t  
Site (g) 

Approximate Peak  Vertical  
Bedrock Acceleration at 
Site (g) 

, 

0.18 0.07 0.11 0.20 

100-Year Return  Period 
Earthquake Magnitude 
Approximate Peak  Horizon tal 
Bedrock Accelerat ion at 
Site (g) 

6.2 6.0 5.0 8.25 

0.27 0.0 8 0.20 . 0.17 

0.05 0.13 0.1 1 0.18 Approximate Peak  Vertical  
Bedrock Acceleration at 
Site (g) 

60-year Re  turn Period 

Earthquake Magnitude 
Approximate Peak  Horizontal  
Bedrock Acceleration at 
Site (g) 

Approximate Peak  Vertical  
Bedrock Acceleration a t  
Site (g) 

5.7 5.4 . 4.5 
0.0 6 0.1 4 0.13 

. 7.4 

0.1 5 

0.04 0.09 0.09 0.10 

' 40-Year Return Period 
Earthquake Magnitude 
Approximate Peak Horizontal 
Bedrock Acceleration at 
Site (g) 

Approximate Peak  Vertical 
Bedrock Acceleration at 
Site (g) 

*Distance f rom site to ear thquake focus 

7.1 

0.1 2 

5.2 4.9 
0.05 0.1 1 

4.2 

0.10 

0.08 0.03 0.07 0.07 

C-11(Rev.) 



- .  . *  

SA1 Engineers, Inc. 
December 3 ,  1979 Page 3 

We trust t h a t  this provides you with the information required at this time. If you have 
any questions or comments,  please call. 

- .  . *  

SA1 Engineers, Inc. Page 3 December 3 ,  1979 

We trust t h a t  this provides you with the information required at this time. If you have 
any questions or comments,  please call. 0 

Yours very truly, 

COOPER & CLARK 

TOM TEJIMA 
Civil Engineer 21,113 

Yours very truly, 

COOPER & CLARK 

TOM TEJIMA 
Civil Engineer 21,113 

GB T/T T/S K A/dm e 
(3 copies sent)  

Attachment  

C-12( Rev. 1 
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SA1 ENGINEERS, INC. Telex: 352138 SLINGER SNTA 

3200 Scott Blvd. Santa Clara, California 95050 Telephone (408) 249-1328 ENGINEERS 

December 5 ,  1979 

Jon Pietruszkiewicz 
Northern Cal i fornia  Power Agency 
770 Kiely Boulevard 
Santa Clara, CA 95051 

SUBJECT: D E S I G N  EARTHQUAKE I -  

P R O J E C T  NCPA N0.2 

Dear Jon: 

, 

We a re  sending you a l e t t e r  from Cooper and.Clark dated December 3;.1979, i n -  
which they provide a new set o f  Peak Rock Accelerations for  the project s i t e  
i n  accordance w i t h  the new seismic model sugges t ed -by  the  California Energy -: 
Commission. 

- i I 

The Peak ground accelerat ion for  100 years return period of the San Andreas-. . 
Fault had been tentat ively estimated as  0.209,  based on the Maximum Credible 

w i t h  the CEC Sta f f ,  i t  was  realized tha t -  due. t o  the f a c t  tha t  the San AndreasTi- I 
Fault Maximum Credible Earthquake had already. occurred and according to  the'- -+ - 
California Division o f  M i n e s  and AGeofog a-maximum probable earthquake cannot -- - : 

be  l e s s  than one t h a t  has already-occurred; -then f o r  this f a u l t ,  the-maximum. e-- . 
credible earthquake is. considered, e q u a k t o  the:maximum-probable earthquake:--: . . 

- 
Earthquake for  t ha t  f a u l t  using a-recurrence curve,. b u t  a f t e r  consul€ation.--  .. I 

8 

I 

The Cooper Clark's  l e t t e r  c lear ly  g x ~ l a i n s  -how- they arrived t o  the new peak . 
- .  . rock acceleration values; Cooper Clark wil l  ;also update  the s i t e  g round  res- 

ponse peak. g r o u n d  accelerateiq. values- given--on Ptates 5A -2nd 55 o f  the Geo- =- 
. .  

- . f 
. .  . - technical Report, these,values:will- bergi-ven? i n  a . l e t t e r  .today. : 2 - 2  I 

Sincerely yours, -- - i. .i 

. -- . -  SA1  E N G I N E E R S ,  I N C .  - . - - L  . .  . 

Project Supervisor - 

AAlJ: kfs 
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Northern California Bower Agency 
770 Kiely Boulevard Santa Clara, California 95051 (408) 248-3422 

PHILIP G. MICHAELS 
General Manager 

December 10, 1979 

Jim Wazlaw 
Pro j e c t Man a g e r  
California Energy Commission 
1111 Howe Avenue 
Sacramento, CA 

Dear Jim: 

The following i s  a summary of the workshop held in Sacramento, on December 6 ,  
1979 for the NCPA Geothermal Project No. 2 a n d  a statement of  the agreement 
reached by the CEC s t a f f  and NCPA. 
events which occured and the agreement reached. 
interpreted anything of substance, please notify me immediately. 

S umma ry 

1 )  

We believe t h i s  correctly summarizes the 
If  we have incorrectly 

NCPA provided the following comments t o  Mr, Gaylon Lee regarding his 
l e t t e r  en t i t l ed ,  "Guidance To Applicant for  Submittal o f  Revised 
Se ismic  Hazard Analysis For NCPA No. 2 S i t e " :  

a )  Cooper a n d  Clark provided a response to  the f i r s t  three items 
i n  t h e i r  l e t t e r  o f  December 3, 1979 which was provided a t  the 
workshop. 
under cover of my December 10, 1979 l e t t e r  t o  yourself} 
NCPA and  i t s  consultants s ta ted t h a t  item 4 ,  a probablistic analysis, 
was n o t  necessary t o  support the change in s i t e  design PGA value 
since the 100 year recurrence seismic event (maximum probable  
earthquake} i s  s t i l l  the design event. Only the i n p u t  model has 
changed not the methodology for  selecting the design event and the 
CEC had  previously accepted 'the methodology. T h u s ,  NCPA believed 
t h a t  the new design value should require no a d d i t i o n a l  analytical 
jus t i f ica t ion  beyond t h a t  or iginal ly  supplied. 

tir. Lee s ta ted ,  t h a t  it was not  the original methodology which was 
accepted previously, b u t  only the result ing PGA value. 
fo r  t h i s  acceptance was the obvious conservativeness o f  the resul t .  
The lower design PGA would require jus t i f ica t ion  greater t h a n  t h a t  
original ly  supplied, 

(This l e t t e r  was subsequently provided t o  the s t a f f  

b ]  

The basis 
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a 
2 )  NCPA provided additional comments t o  Mr. Chittenden regarding his 

l e t t e r  also en t i t l ed  "Guidance t o  Applicant For Submittal o f  Revised 
Seismic Cri ter ia  for NCPA No. 2".  

a )  NCPA s ta ted t h a t  items 1 thru 4 or Mr. Chittenden; l e t t e r  assumed 
t h a t  there had been a change i n  the  c r i t e r i a  originally submitted 
i n  the AFC and subsequent responses t o  interrogatories. 
the c r i t e r i a  had not been changed, no further response i s  necessary. 
Item 5 is basically a cost/risk/benefit  analysis s imi l ia r  t o  t h a t  
requested by Mr. Woo and Mr. Shurley i n  t h e i r  l e t t e r  of guidance 
t o  applicant. N C P A  s ta ted t h a t  an analysis o f  t h i s  type i s  not 
necessary since the s t ructural  c r i t e r i a  has n o t  changed and the 
c r i t e r i a  for  selection of  the design quake has n o t  changed. 

Since 

b)  

Mssrs. Shurley and Chittenden disagreed with th i s  statement. 
s ta ted tha t  the original design PGA values were accepted due t o  
the i r  conservativeness and  any decrease must be ju s t i f i ed  w i t h  
appropr ia te  analysi s. 

They 

CEC/NCPA Agreements 

Each of the statements below represent the agreement reached between the CEC 
s t a f f  and NCPA. 

1)  I t  was determined t h a t  the NCPA and the CEC s t a f f  could reach an  agree- 
ment which would insure adequate jus t i f ica t ion  fo r  NCPA's proposed 
change i n  design PGA w i t h  m i n i m u m  delay o f  the p l a n t  design process. 
The jus t i f ica t ion  would include a probablistic analysis t o  evaluate the 
various levels of bedrock motions which can be anticipated a t  the s i t e  
d u r i n g  the l i f e  of the project. The methodology fo r  the agreed upon 
analysis is l i s t e d  i n  attachment A.  

NCPA will  provide the analysis t o  the CEC s t a f f  i n  1 4  days. 2 )  

3) Since the analysis i s  more sophisticated t h a n  t h a t  previously used by 
NCPA i t  i s  possible t h a t  a design PGA lower t h a n  t h a t  proposed by NCPA 
could be ju s t i f i ed  w i t h  the resul ts  of the analysis. 
accept a lower value i f  j u s t i f i e d  by the agreed upon analysis. 

The resul t  of the agreed upon analysis is  an acceleration/exceedance 
p r o b a b i l i t y  curve f o r  the project s i t e .  
PGA from the " f l a t "  p o r t i o n  of the curve no further analysis will be 
required by the CEC s t a f f .  I f  N C P A  selects  a new design value above 
the " f l a t "  part of the curve a cost/risk/benefit  study will be 
r e q u i r e d . .  The degreks o f  sophistication of  t h i s  cost study will  be 
dependen t  upon the re la t ive  increase i n  p r o b a b i l i t y  of occurence 
beyond t h a t  associated w i t h  a design value on the " f l a t "  par t  of the 
curve (Note: The " f l a t "  par t  of the curve i s  that  portion were large 
changes i n  acceleration r e su l t  in small changes i n  exceedance p r o b a b i l i t y .  1 

The CEC will 

4)  
I f  NCPA selects  a new design 
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5) NCPA will include the seismic c r i t e r i a  i.n purchase specifications,  as 
s ta ted i n  the AFC,  upon determination of  the f inal  design PGA value. 
NCPA does n o t  propose t o  change the structural  c r i t e r i a  a s  s ta ted in 
the AFC other than the design PGA value. 

Attachment 

cc: Larry L.  Marquis 
B i l l  Dulude 
Arnold Wei bo1 d 
Bob WEbster 

. :- C- 16 ( Rev. ) 



ATTACHMENT A 

The purpose of t h i s  methodology is  t o  generate acceleration/exceedance 
probability curves for the NCPA 2 plant s i te  based on the CEC seismic 
model developed i n  the October 1979 workshop. 
a1 probability for a given Ricther Magnitude earthquake producing a 
given s i t e  acceleration will be determined. 
b i l i t yo f  t h a t  earthquake occurring on a given f au l t  will  also be 
determined. The methodology for  development of these probabili t ies 
i s  outlined below: 

To do t h i s ,  the location- 

Additionally, the probab- 

The seismic source model developed in the generic workshop 
on October 25 a n d  2 6 ,  1979 will be used (see attachernent for  
model description) 

Magnitude/frequency relationships f o r  each source identified in 
the model will be developed using the same basic methodology 
ut i l ized e a r l i e r  f o r  this project (-Cooper & Clark report dated 
February 13, 1979). 

The attenuation relationships of Schnabel a n d  Seed (1973) 
o r  other appropriate attenuation relationships will be used 
t o  evaluate the severity and  probability of peak bedrock accelera- 
t i o n s  a t  the s i t e .  

The mean f au l t  reputre length/magnitude values derived by Mark 
(1977) will be used i n  evaluating the locational probability o f  
earthquakes on identified fau l t s .  The locational probability 
will be established by evaluating the p r o p o r t i o n  which the total  
number of positions a t  which fau l t  ruptures m i g h t  occur along the 
fau l t  bears t o  the number of positions a t  which the f au l t  ruptures 
must occur t o  produce accelerations a t  the s i t e  equalling or 
exceeding a specified va lue .  

, 

The locational probability of seismic events attr ibuted t o  the 
seismic background will be evaluated by establishing a pro- 
p o r t i o n  between the s ize  o f  the area which may experience accel- 
'erat ions exceeding a specified value due t o  an  event of a speci- 
fied magnitude, and  the s ize  of the total  area considered for  
background seismicity. 

The response spectra and  dynamic analysis methods previously 
used fo r  analysis o f  s i t e  response will be used (Cocper & Clark, 
1979) .  

C-171 Rev. ) 
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Attachment A 

7) The to ta l  probability of exceedance o f  a specified acceler- 
ation value a t  the s i t e  from each source will be obtained by 
multiplying the probability of occurrence of earthquakes o f  a 
specified magnitude by the probability t h a t  such earthquakes may 
be located a t  a position on the source so as t o  produce shaking 
a t  the s i t e  equal t o  o r  exceeding the specified acceleration 
value. 
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STATE OF CALIfORNlA--THE RESOURCES AGENCY ---------- --.--____.-- ------ - -____I_ - ---- ------ -_ EDMUND G. BROWN J R  , Governor --------- 
~ NERGY RESOURCES CONSERVATION .E YD DEVELOPMENT COMMISSION 

. . I 1  HOW€ AVENUE 

SACRAMENTO, CALl fOfNIA 95815 

- 26, 1979 

D O C K E T  
79-A FC-2 

Dcar Jon: 

1. 

2. 
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Ceceiriber 2 7 ,  1979 

Subject: NCPA Geothermal Project No, 2 - Seismic Design Cri-teria 

Dear Jim: 
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2) The 0 . 2 7 9  value proposed by NCPA a t  the k c w k r  6 ,  1979 vorkshop 
i s  a l s o  excessively conservative for an  operating event with only a 
1 2  percent exceedance probability. 

3) The iiiaxiiiiurn credible event on the San Andreas f au l t  produces only a 
0.269 PGA a t  the s i t e .  

F a u l t  PGA 

Rodgers Creek 
San Andreas 
!!a a ca iiia 
Local 
Background 

0.  log 
0.209 
0.189 
0 * 20g 
0.199 
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Consulting Engineers 940 East Meadow Drive Palo Alto, California 94303 Phone (415) 494-7555 
December 21, 1979 
Our Job No. 2005-A5 

SA1 Engineers, Inc. 
3200 Scot t  Boulevard 
Santa  Clara ,  California 95050 

Attention: Mr. Edgar Mart inez 

R.e: Probabilist ic Seismic Analysis 
NCPA 2 Geothermal  Power ?!ant Si te  

INTRODUCTION 
This l e t t e r  presents  t h e  iresults of our probabilistic analysis of potent ia l  bedrock 

accelerat ions at t h e  captioned site.  The methodology used5n this  analysis was developed 

in t h e  California Energy Commission (CEC) workshop of Oecember 6 ,  1978 (see 
a t tachment ) .  

METHODOLOGY 

GENERAL 
A probabilistic analysis of potent ia l  seismically induced bedrock accelerat ions at a given 

s i t e  consists of t h e  following general  elements:  

1. 

2. 

3. 

4. 

Definition of t h e  seismic source model. 

Determinat ion of t h e  probability of occurrence of ear thquakes 
of different  magnitudes on each  source identified. 

b 

Determinat ion of t h e  locational probability of ear thquakes of 
different  magnitudes on e a c h  source identified. 

Obtain t h e  product of t h e  probability of occurrence and the 
locational probability for  each  individual source and for  the 
combination of all sources. 

, 
SOURCE MODEL I .  , 

The seismic source model was defined in t h e  C E C  generic  workshop of October  25 and 

26,  1979. It consists of t h r e e  named fau l t s  (San Andreas, Rodgers Cree!< and Maacama 

C-Z2(REv. ) 



~~ 

- I 

SA1 Engineers, Inc. P a g e  2 
December 21, 1979 

faults), a local event ,  and a background event.  For t h e  model, t h e  San Andreas  is 0 
considered to ex tend  f r o m  C a p e  Mendocino southward s o m e  485 km to  Hollister. The 

Rodgers Cree!< f au l t  extends 46 km from San Pablo Bay t o  just north of Santa  Rosa. The 

Maacama faul t  extends roughly 150 km northward from a point east of Santa  Rosa to t h e  

vicinity of Laytonville. RiIaximum credible  ear thquakes assigned to e a c h  of t h e  fau l t s  a r e  
8.25, 6.5 and 6.75, respectively. The local event  could occur  anywhere wthin a f ive 

kilometer radius f rom t h e  c e n t e r  of t h e  main Geysers production a r e a  and have a 
maximum probable (100-year recurrence)  ear thquake of magnitude 5.0. Likewise, t h e  

background event  could occur  anywhere within an 30 km radius f rom t h e  s i t e  and have a 

maximum credible ear thquake of 6.0. 

PROBABILITY OF OCCURRENCE 
To develop magnitude/frequency relationships for each  source in  t h e  model, t h e  

procedure described in our report  submit ted t o  SA1 Engineers, Inc., d a t e d  February 13, 
1979, was used. Envelopes were  described around each  of the three faults. Each 

envelope ex tended  8 ki iometers  on e i ther  side of t h e  f au l t  and 16 kilometers  beyond t h e  

mapped or assumed ends of t h e  fault .  Where envelopes overlapped, they  were  adjusted to 
halve t h e  separat ing distance.  New updated computer  lisrinzs (December IS, 1979) of 

historic ear thquakes which had epicenters  within e a c h  envelope were then obtained f rom 

t h e  University of California's Berkeley Seismographic Station. Epicenters  within e a c h  

f a u l t  envelope were  assumed to have originated on t h a t  faul t ,  A listing was also obtained 

for  events  within SO km of t h e  s i t e  excluding those events  witkin t h e  f au l t  envelopes. 
Goth of t h e  listings covered t h e  period f rom 1789 to 1977. For t h e  envelopes described, 

however, Thus, t h e  period of record is 178 

years. This longer period of record results f rom t h e  redefined envelopes and updated 

computer  listings. 

I 

d 
t h e  ear l ies t  recorded event  was in 1800. 

The U.S. Geological Survey has studied t h e  seismicity of t h e  Geysers production a r e a  in 

s a m e  detai l  and has indicated (Chuck Bufe, oral  communication, CEC workshop, October ,  
1979) t h a t  the slope (b-value) of t h e  magnitude/frequency curve  is nearly identical  t o  

t h a t  of t h e  regional b-value. Thus, t h e  magnitude/frequency curve  for  t h e  local event  

V J X  d r a n n  from t h e  g i w n  100-year recurrence ear thqcake  (magnitude 5.Q) and the 

regional b-value computed in our previous report  (SO km radius curve). 
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Earthquakes l isted for  each  envelope were  evaluated and t h e  Rossi-Forel and Modified 

Mercalli intensi t ies  w e r e  converted to  Richter  Magnitudes using t h e  relationship M= 1 +2/3 
(Ie), where M is t h e  magnitude and Ie is t h e  intensity at t h e  epicenter .  Where t h e  l isted 

intensity was noted at a location more than  8 kilometers f rom t h e  epicenter ,  it was 

adjusted to give an epicentral  intensity. In analyses for  our previous report ,  i t  was found 

t h a t  consideration of magnitudes of less than  3.0 resulted in "skewed" curves. As such, 

events  of less than  magnitude 3.0 were  dropped from this  analysis. Earthquake 

magnitude vs. cumulat ive number of ear thquakes was plotted on semi-log graph pal;er. 

Regression analyses were performed using t h e  least  squares method t o  de te rmine  t h e  

"best f i t"  curve for  t h e  data .  The resulting curves a r e  shown on Figures I-A through I-E, 
Magnitude/Frequency Curves. 

The probability of occurrerice for  any magnitude event  on e a c h  source can  be determined 

from t h e  magnitude/frequency curve f o r  t h a t  source by dividing t h e  cumulat ive number 
of events  at t h a t  magnitude by t h e  period of record. 

L 0 CAT IO N A L P R 0 B A BI LI TY 
The bedrock accelerat ion level at a given site is roughly dependent on t h e  rnagni-cude of 

t h e  causat ive ear thquake and i t s  epicentral  dis tance i rom t h e  site. Isoseismal maps of 

larger  historical  ear thquakes show an approximate correlat ion to t h e  zone of sur face  

rupture,  particularly for str ike-slip movements  on ver t ical  or near  ver t ical  faults.  Thus, 

t h e  dis tance f rom t h e  site to t h e  nearest  point of sur face  rupture  may reasonably be  

subst i tuted for  t h e  s i t e  to ear thquake distance. On this  basis, t h e  probability t h a t  a n  
event  of a given magnitude may be  located at a position on a line ( f a u l t )  source, so t h a t  a 

given s i t e  accelerat ion will be  equalled or exceeded,  can  be compilted. For our  analysis, 
w e  used t h e  fo!lowing method: 

._ 

1. The mean f au l t  rupture  length/magnitude values derived by 
Mark (1977) w e r e  first  used to e s t i m a t e  rupture  lengths for  
ear thquake mag,nitude increments  varying'frorn 5.0 to  8.0. 

2. Using t h e  bedrock a t tenuat ion  relationships of Donovan (1975), 
t h e  at tenuat ion dis tance for  a given s i t e  accelerat ion,  such as 
O.O5g, was then  determined for  ear thquakes of e a c h  magnitude 
increment.  

Circles  representing t h e  magnitude increments  with radii equal  
to t h e  a t ten tua l ion  dis tances  determined above were  drawn on 

3. 
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EARTHQUAKE M A G  N ! T U  DE 

EARTHQUAKE RECURRESCE AND h!ACNITUDE C U R V E  
SAN ANDREAS FAULT 

N O T E S :  

1. Based on procedures described in “Earthquake Resistant Design”, b y  D.J. Dowrlck, 1977. 

2. Earthquakes given in  Modif ied Mercalli Intensity s a l e s  were convered to Richter M a  nitude using the 
following formula: M = l + ( 2 / 3 ) ( l e ) .  where M is  the rnagnltuoe and le.the intenrlty at ?he eplcenter. 
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.. FIGURE I - B  

EA R T  HQ UA K E M A G  N I TU DE 
EARTHQUAKE RECURRENCE .4KD MXGNIT'UaE CURVE 

ROOGERS CREEK FAULT 
NOTES: 

1. Based o n  procedures described in  "Earthquake Resistant Design", b y  O.J. Oowrick, 1977. 

2. Earthquakes given in Modified Mercalli Intensity Scales were convered to Ricnter Magnitude usinq t h e  
fol lowing formula: M=1+(2 /3) ( le ) .  where M IS the magnitude and l e  the  intensity at the epicenter. 

. 
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NOTES: 

1. Eased o n  orocedures described in “Earthquake Resistant Design”, b y  D.J. Dowrlck. 1977. 

2. Earthquakes given in Modif ied Mercalli Intensity scales were convered to Richter Maqnltude using t n e  
following formula: M=1+(2 /3) ( le ) ,  where M i s  the magnitude and  le  the intenrlty at the epicenter. 
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F I G U R E  I - D  

EA RT HQUA K E MAG N ITUDE 

E A R‘T HQ UX K E R EC U R RE NC E AND X!XC N IT UD E CUP? V E 
LOCAL EVENT 

NOTES: 

1. Based on procedures described in  “Earthquake Resistant Design“, b y  D.J. Dowrlck. 1977. 

2. Earthquakes given in Modlf ied Mercalll Intensity scares were converw to Richter Magnltude using t n e  
followtng formula: M = l  +(2 /3) ( le ) ,  where M is the magnitude and le.the intensity a t  the  eolcenter. 
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1. Based on procedures described in "Earthquake Resistant Design". b y  D.J. Dowrlck. 1977. 

2. Earthquakes given in Modified Mercalli lntenslty scales were convered to Richter Magnltude using t h e  
followlng formula: M=1+(2/3)(le). where M IS the magnitude and le  the  intenslty at tne eplcenter. 
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a n  appropriate  scale geologic map  showing t h e  l ine (fault)  
sources. 

4. Where a circle  intersected a line source,  i t  defined a fau l t  
segment  on which a rupture  must occur  to produce 
accelerat ions at t h e  s i t e  equalling or exceeding t h e  specified 
value. 

5. The probability t h a t  a rupture  will occur  at some place on t h a t  
segment  is: 

Where PL is t h e  locational probability. 

RLM i:j t h e  rupture  length for  t h a t  magnitude increment .  
FL is t h e  total f au l t  length. 

X is t h e  length of t h e  f au l t  within t h e  circle. 

Since several  c i rc les  representing different  magnitudes for  a 
specif ic  accelerat ion can intersect  e a c h  faul t ,  t h e  calculation 
was repeated for  each  circle  and for  e a c h  of t h e  t h r e e  faults.  

6 .  The locationai probabilities were  then muliplied by t h e  
probability of occurrence per unit t i m e  of each magnitude 
increment  and then summed to produce a probability f a c t o r  
(Pf). The  t o M  probability for  each  faul t  at t h e  sDecified 
accelerat ion is then  given by t h e  expression Pta = I-e-Pf. 

Steps 2 through 6 were  repeated for  each  of t h e  following 
accelerat ion levels: 0. log, 0.15g, 0.20g, 0.25g, 0.30g and 
0.35g. 

7. 

Determinat ion of the  locations1 probability for  t h e  background and local source required 

a slightly different  analyt ic  method. For both, ear thquakes were  assumed to be point 
sources. Steps 2 and 3 above were  performed for  e a c h  accelerat ion level. The  circles  so 
described represented t h e  area in which an ear thquake of a given magnitude must occur  

t o  produce t h e  specified accelerat ion at t h e  si te.  The locational probability for t h e  

background source was then  determined by dividing t h e  a r e a  of each  circle  by t h e  total 

background area minus t h e  area of t h e  f au l t  and local envelopes within t h e  background. 

The pro5ability for  each magnitude increment  was multiplied by t h e  probabilit!, of 

occurrence and then summed as before  to produce a t o t a l  probability at t h e  specified 

accelerat ion level. The local source was t r e a t e d  in a similar manner,  except  t h a t  t h e  

s ize  of t h e  a r e a  in which t h e  given ear thquake must occur  was determined by planimeter.  
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e ACCELERATION EXCEEDANCE PROBABILITY 

A plot of accelerat ion vs. probability of exceedance  for  each  source was  obtained by 

plott ing t h e  t o t a l  probabilities obtained above for e a c h  accelerat ion level. The results 

a r e  shown on  Figures 2-A and 2-B, Accelerat ion Exceedance Probabili ty Curves. The 
curves were  "normalized" for  t h e  proposed 30-year plant design l i f e  by multiplying t h e  

probability f a c t o r  Pf by t h e  plant l ife in years. Figure 3, Combined Accelerat ion 
Exceedance Probabili ty Curve, shows t h e  combined probability f r o m  a!l sources.  I t  was 
developed from t h e  expression Pc = 1-e- Pt 

2 Where PC is t h e  combined probability. 

Pt is t h e  sum of t h e  t o t a l  probabilities f rom e a c h  source at  

e a c h  accelerat ion level multiplied by t h e  plant life in years  

(30  years). 

RECOh4LIENDATIONS 
Since t h e  combined accelerat ion exceedance  curve does not have a "flat portion" defining 
a design accelerat ion as discussed in t h e  December 6 ,  1979, CEC workshop. We 

recommend t h a t  t h e  design accelerat ion be  se lec ted  in consultation wi th  CEC 

representat ives .  

Yours very truly,  

COOPER & CLARK 

Geologist I! 3 5 3 6 

%?* TOM TEJIMA 

Civil Engineer i12 1,113 c 

GBT/TT/dme 
( 3  copies sen t )  
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To : C o m i s s i o r i e r  C. Suzanne  Reed I. 
I c c :  S t a n  Valkosky 

I 
Dote: F e b r u a r y  19, 1920 

~ From : California Energy Commission James H. Wazlaw x y p / k - ~  #Ah/:,,- 
11 11 Howe Avenue 
Sacramento, 95325 0 

j Subject: MCPA #2 79-AFC-2: ACCEPTABILITY O F  APPLIC-LWTS ' SEISMIC DZSIGI\! CRITERIA 

I n  November 1979: t h e  A p p l i c a n t  i n fo rmed  t h e  Committee t h a t  i t  d e s i r e d  t o  ckange 
a major  component o f  t h e  p roposed  p r o j e c t ' s  s e i s m i c  d e s i g n  c r i t e r i a .  
A p p l i c a n t  s o u g h t  t o  change t h e  peak  bedrock  a c c e l e r a t i o n  f o r  c r i t i c d -  p l a n t  
components from t h e  p r e v i o u s l y  s t i p u l a t e d  t o  0.35g. t o  0.20g. 'The S t a f f  i n d i c a t e d  
t h a t ,  i f  t h e  peak  bedrock  a c c e l e r a t i o n  were lowered  t o  0.209 , t h e  A p p l i c a n t  
would be r e q u i r e d  t o  per form an a n a l y s i s  t h a t  c o u l d  d e m o n s t r a t e  t h e  v a l i d i t y  
o f  t h e  lower v a l u e ,  
t h e  methodology f o r  t h i s  a n a l y s i s ,  

The 

The Staff o f f e r e d  gu idance  t o  the A p p l i c a n t  i n  deve lop i r .2  

The S t a f f  r ev iewed  t h e  A p p l i c m t ' s  a n a l y s i s  and r e s u l t s  and b e l i e v e s  t h s t  8 
peak  bedrock  a c c e l e r a t i o n  0.2Og. is n o t  s u p ? o r t a b l e  by t h e  a a l y s i s ,  
t h e  p r e v i o u s l y  a g r e e d  upon methodology w a s  employed i n  t h e  seismic h a z a r d  a x d y s i s ,  
b u t  t h e  analysis was n o t  c o n s e r v a - t i v e  i n  s e v e r d  r e s p e c t s ,  most n o t a b l y  i n  r e -  
c u r r e n c e  r e l a t i o n s h i p s  of t h e  Maacm-a fault, and i n  a t t e n u a t i o n  re la t ions?_i i?s .  

In g e n a r d ,  

* 

The S t a f f  believes tha t ,  f o r  t h i s  p r o , i c c t ,  a v a l u e  of 0 .25~; .  is an nccec 'zble  
des ign  k o r i z o n t a l  peak bedrock  a c c e l e r a t i o n  value. 
p e r i o d  o r d i n a t e  (ZPA) f o r  t h e  hard r o c k  s p e c t r u n  ( V s  - 10,000 f p s ) , )  

(0,25g. t o  be used 3s t h  z e r 3  
The ~ z 2 i  

ground a c c e l e r a t i o n  f o r  o t h e r  c o n d i t i o n s  (e -g .  , f r a c t u r e d  r o c k , -  f i l l  e t c .  )- s!:?.ll be 
i n  t h e  .sz~r!e proportion t o  0.25~;. as e x i s t e d  f o r  t h e  p r e v i o u s  v~li1.e o f  C.35:;. 

Furthcmmor~ , t l ic  i'lppliccm-t. v i 5 1 1  i n c o r p o r a t e  t h i s  royvisec! seismic ciesi:n CXII '~~CI . /  
con;jonent i n  i t s  procurement  s p e c i f i c a t i o n s  f o r  c r i t i c i d  corcgoneri ts, 

. 

JPii ;I Lc 

*By l e t t e r  o f  November 28, 1979 

C-35( Rev.) 
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