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The Application for Certification in this matter i s  APPROVED, 

provided t h a t  the measures and c r i te r ia  as contained in Appendices A ,  B y  

and C ,  and the environmental "mitigations required in the Final Joint 

Environmenta Study, are implemented. 
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the NO1 on March 14, 9 and on April 4 ,  1979 NCPA f i led an Application for  

Certification (AFC)  o f  i t s  proposed project. 

In the intervening mo the Commissio as reviewed NCPA's Geothermal Project 

No. 2 for i t s  public t h  and safety, vironmental , and economic impacts. 

The 1979 Biennial Report t h a t  the Commissi . . .will. continue t o  certify 

the maximum number of ge 1 s i tes  and fac i l i  - t h a t  demonstrate reason- 

ably mitigable environk impacts and t h a t  mee 

quality standards" ( p .  1 

this tes t .  By certifyin 

also met with the basic 

isting a i r  and water 

n the Commission's view, this project has met 

CPA Geothermal Project No; 2 ,  the Comnission has 

of the Warren-Alquist Act by protecting environ- 

mental quality while providing additional thermal e lectr ic  generating capacity 

fo r  California's needs. 

The NCPA Geothermal Project No.' 2 has creat 

regulatory proceedings. 

s"  in Commission 

I t  i s  the f i r s t  pow 

.. on Federal lands in the .Geysers Known Geoth 

he f i r s t  Geysers K G R A  power plant which ha 
f 

joint  Federal- . .  
c State environmental review; i t  i s  NCPA's f i r s t  in 

generating fac i l i ty ;  and i t  i s  the f i r s t  Geysers 

of the geothermal resource with Pacific Gas 

i 

-_ 





THE, FINAL DECISION 

phrases the d es placed upon the Conmission 

e power plant s i t ing authority in b o t h  the 

On the one hand, the Commission i s  required t o  

affirmatively examine va us aspects of a proposed project such as i t s  impacts 

upon public health and safety; on the other hand, the Commission i s  proscribed 

* from certifying a propose 

statutory provisions such Federal andlState a i r  quality laws. The Comnis- 

sion's requlations amp 

such as those contai 

futher guidance i n  'a 

oject unless i t  f i n d s  compliance with appl icable 

he statutory directives, and pol icy considerations 

he recently adopted 1379 Biennial Report give 

a t  a certif ication decision. 

Par t  One of this Final Decision contains Findings on compliance with 

statutory s i t e  certif ication requirements, a disc\ussion of the Joint Environ- 

mental Study and i significance in terms o f  the Cal 

Quality and Nation 

21000 ff and 42 USC 43 

nmental Policy Acts 

7 ,  respectively), a 

1 i c Resources Code secti oris 

f recapitulation of the 

Par t  One of this Final Decision contains Findings on compliance with 

statutory s i t e  certif ication requirements, a disc\ussion of the Joint Environ- 

mental Study and i significance in terms o f  the Cal 

Quality and Nation 

21000 ff and 42 USC 43 

nmental Policy Acts 

7 ,  respectively), a 

1 i c Resources Code secti oris 

f recapitulation of the 
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The springboard f o r  miss ion 's  exc lus ive power p l a n t  s i t i n g  

t y  i s  t he  s t a t u t o r y  mandate t o  c e r t i f y  such environmental lv acceDtable 

l a n t  s i t e s  an t e d  f a c i l i t i e s  as are requ i red  t o  Provide a supply 

e l e c t r i c  power suf  f i c n t  t o  accomodate the  demand p ro jec ted  i n  the Cornis- 

i o n ' s  most r e c e n t l y  adopted fo recas t  o f  statewide and se rv i ce  area e l e c t r i c  

power demands (Pub1 i c  Resources Code ' (he re ina f te r  PRC) sect 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 ta tes  i n  essence t h a t  the Comnission s h a l l  

n o t  c e r t i f y  any f a c i l i  ess i t  makes an a f f i rma t i ve  F ind ing 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 fo recas t  (see a l so  PRC 

sect ions 25523(f) and 25309(b)). 

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

d i n  the  discussion and Findings and Conclusions contained i n  the  

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

ed p r o j e c t  i s  t o  be 

~ 
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The  importance of des igning ,  s i t i n g  and operat ing a power p l a n t  i n  conform- 0 
\ <  i t y  w i t h  appl icable  s tandards,  ordinaces,  and laws i s  emphasized by PRC 

sect ion 25525 which,  absent  i n  part a showing o f  "pub l i c  convenience and neces- , 

s i ty" ,  bas ica l ly  prohib i t s  the Comnission from c e r t i f y i n g  a p r o j e c t  which. - 
\ 

would not conform w i t h  any such standard.  ? 4  

The Commission f inds  t h a t  the appl icable  l o c a l ,  regional ,  s t a t e ,  and 

federal  s tandards,  ordinances, and laws have been identified i n  the record of 

this proceeding and that,  f o r  the reasons - stated i n  P a r t  Two o f  this Decision 

and w i t h  implementation o f  the measures a s  contained i n  Appendices A, B ,  and 

C of thQs Decision and i n  the Final J o i n t  Environmental Study, the p r o j e c t  can 

be designed,  I sited and operated t o  comply w i t h  a l l  appl icable  standards,  

ordi nances , and 1 aws . 

I 

PRC sec t ion  25532 requires  the Commission t o  e s t a b l i s h  a monitoring sys- 

tem t o  assure  t h a t  any p r o j e c t  certified i s  constructed and operated i n  

compliance with a i r  and water q u a l i t y ,  pub l i c  health and safety, and o ther  

appl icable  regulat ions,  guidelines, and condi t ions.  Appendix B contains  the i '  

required compliance monitoring program. 

The Conmission finds the program contained i n  Appendix B s u f f i c i e n t  t o  
' s a t i s f y  the requirements o f  PRC sec t ion  25532. 

out  consideration o f ,  and conformity t o  if apprpr ia te ,  the appl icable  

e f f ic iency  and load management standards (PRC sec t ions  25402( d ) ;  25403.5; 
- 0 
3 



sections 21000 ff-) and 

the Commission's 

Environmental Im rt for proposed p 

financing considera- 



I 

A 

I 

, 

Committee hearings. 

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

1980. I 

The public comment period, originally shceduled to end on 
\ 

I 

The Comnission Comni ttee also invited the Federal Geothermal Environmental 

Advisory Panel (GEAP) to convene and provide further comnents ,on environmental 

matters of mutual Federal-State concern.* 

no necessity to convene the GEAP due to the extensive and thorough nature of 

the Comnission's public siting process.** 

Federal officials, however, perceived 

Following review of comments received on the'Draft JES, the Comnission 

staff prepared,the Final JES which was distributed on February 15, 1980. 

JES is a crucial document since it encompasses the degree of environmental 

review required by Federal and.State law, comprises a large part of the 

evidentiary base for Staff's position, and contains the mitigation' measures 

which Applicant is required to implement as a part of this Decision. 

The 
~ 

1. 

The Conmission certifies that the Final Joint Environmental Study has 
-- __ .  

been prepared in compliance with the 'California Environmental Quality Act and 

aT1Xppfcable State and Commission guidelines. !The Commission further certifies 

that the Final Joint Environmental Study has been considered in adopting this 

De,cision. 

site and related facilities, if the measures as identified in Appendices A, 

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

nvironmental' Study are implemented, shall cause no significant adverse 

.- - . 

Finally, the Commission finds that the NCPA Geothermal Project No. 2 

environmental effects. 
*Docketed letters from C. Suzanne Reed to Dr. G.D. Robinson, GEAP Chairman, dated 
October 25, 1979 and January 29, 1980. 

- **Docketed letter from Dr. Robinson to Comnissioner Reed, dated February 8, 1980. 
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C.  Procedural Steps . 

The Commission approved the NCPA Geothermal Project No.-2 NO1 on March 

14, 1979. The NO1 Decision con 

t o  be performed and 

sure t h a t  the project would 

appl icable standards , ordin 

ject  in l i g h t  o f  this 

ned numerous conditions which reflected tasks 

be submi tted be 

perated in compliance with 

ditional information d u r i n g  the AFC proceeding. 

NCPA submitted the AFC on April 4 ,  1979 and the Executive Director trans- 

mitted copies and summaries of the AFC 

provisions of  the Publi 

acceptert the f i l ing on 

NCPA AFC proceedings' e 

project and suggestions 

standards, ordinaces and laws. 

Resources Code and the regula ti ons . 
Y 9 ,  1979. 

The Comi ssi on 

The Commission Committee conducting the 

Y sought public agency comments on the proposed 

The Comittee held an Information Hearing in the vicinity of  the proposed 

project in order t o  gather the views and comments o f  members of the public and, 

a d d i t i o n a l l y ,  the Com 

in order t o  discu 

and members of t 

o f  one o r  more 

4 the Comission 

sibi 1 i t i e s  with 

? * 
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A t  the time of the f i rs t  Prehearing Conference on October 11, 1979, 

neither Applicant nor S t a f f  had ident i f ied any issues which  would require 

adjudicat ion by the Committee. A t  the' second Prehearing Conference on Novem- 

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

procurement s p e c i f i c a t i o n s ,  modification of peak ,horizontal  bedrock accelera-  

t ion  value, and transmission tap- l ine  rout ing - were i n  f a c t  disputed. 

Commi ttee accordingly scheduled evident iary hearings f o r  December 11 , 12, and 

The 

13, 1979. I 

Presentations a t  these evident iary hearings indicated t h a t  adjudicat ion 

would not  be required f o r  the procurement s p e c i f i c a t i o n  o r  peak horizontal  

bedrock acce lera t ion  value issues. 

the Corni t tee  t h a t  ful.1 and f a i r  adjudicat ion o f  t h e  transmission tap-line 

rout ing issue would require addi t iona l  ,preparation by the p a r t i e s  and addi t ional  

ev ident ia ry  hearings. By mid December 1979 i t  had a l s o  become evident t h a t  

Federal and S t a t e  review of the Draft  J o i n t  Environmental Study, negot ia t ions 

among the Applicant, Federal agencies,  and S t a f f  concerning f i n a l  vers ions of 

the appropriate  mit igat ion measures and compliance monitoring programs, and 

However, these presentat ions a l s o  convinced 

preparation and submission of addi t ional  items previously required by the 

Comni t tee  would prevent the proceedings from being concluded w i t h i n  the a n t i  ci - 
pated timeframe. The Committee n o t i f i e d  the p a r t i e s  of its concerns i n  these 

areas  a t  the December hearings. 

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

Proceedings" f o r , a  period o f  up t o  75 days p a s t  January 4, 1980. T h i s  document 

was executed by the C o m i t t e e  on behalf of the Comnission on December 20, 1979. 

The matter was f u l l y  ,discussed a t  a publ ic  hearing on January 4, 1980, and 

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

necessary and proper f o r  the Commission t o  r e a c h q a  f i n a l  decis ion on the AFC. 

The Corni t tee  concluded ev ident ia ry  hearings on January 8, 1980. 





In t r o d u c t i  on 

o f  t h i s  F ina l  

he ev iden t ia ry  

bases suppor t ing the  Commi 

and S i t e  Safety  

ap - l i ne  r o u t i n g  

equi red extens ive 

1 

c 

0 which s ta tes ,  
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in essence, t h a t  any geothermal power plants and related- fac i l i t i es  

which demonstrate reasonably m i  tigable environmental impacts and 

meet existing a i r  and water quality standards will be "de'emed needed" 

-(1979 Biennial Report, p. 100). 

Both Applicant and S t a f f  submitted testimony 'supporting NCPA's 
, 

need fo,r 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 f o r  the project exists in 1982 (anticipated 

t o  be the f i r s t  year of  commercial operation) and that 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 cornpTies w i t h  bo th  the 1977 and 1979 demand forecasts 

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

Witnesses for b o t h  parties further testif ied t h a t  

Dur ing  the NO1 proceedings, the Commission was guided by a somewhat 

general directive contained in i t s  Geothermal Pol icy Report recognizing 

geothermal development as a preferred technology. 

this general directive was made more explicit  when the Commission concluded 

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

conventional energy sources.. .for new electricity supplies" and t h a t  fo r  

environmental, health and ,resource, considerations , energy sources such as 

geothermal "should be significantly expanded in the s ta te ' s  mix o f  electricity 

supplies". Moreover, the Commission determined that a reasonable balance of 

state interests as required by section 25309(b) of the Public Resources Code 

I n  the 1979 Biennial Report 

* 

~ 

* A t  the time this testimony was given, December 12 ,  1979, compliance 
w i t h  the 1979 forecast was somewhat speculative since the Commission d i d  
n o t  adopt the 1979 Biennial Report and demand forecast until 
December 21 , 1979. 
forecast could n o t  negate the need fo r  the project. 

The' witnesses tes t i f ied , however, t h a t  a new 
i 

10 
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0 would be promoted by giving " f i r s t  priority t o  qeothermal enerav. 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 

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

i n  e lectr ic i ty  demand b u t  also t o  meet Commission policy t o  reduce 

oil  and natural gas use by 50 percent by 1991. 

give preference t o  such energy sources, 

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

meet anticipated growth i n  demand for e lectr ic i ty ,  t o .  allow retirement 

of older f ac i l i t i e s ,  t o  make up for potential losses resulting from 

the expiration of contracts for power from the Pacific Northwest, 

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

7,000 megawatts of new generating capacity would be required by 1991 . 
Thus, i n  the 1979 Biennial Report, the Commission determined t h a t  

since the probable maximum' amount o f  new generating capacity 

achievable from geothermal and other preferred energy sources by 1991 

would be less t h a n  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 general rable characteristics w h i c h  

make geothermal a p r  c i t y  supply. For t h a t  

rmal fac i l i ty  which 

impacts and complies 

ed needed and in 

., 

geothermal energy i s  "one.of the cheapest sources of e lectr ic i  

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

11 
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, 

concept. 

i) Air Quality 

matter from the 

as a nuisance 

the use o f  a ,s 

f ac i l i t y  i s  t o  1 imi ta t ions .  

surface condenser a n d  Stretford system. 



in the steam supply (1,000 ppm maximum; RT 488) is another factor 

indicating that the project will comply with applicable emissions 

0 

1 imitations (RT 507) .' L 

Applicant's witness testified 'that the power plant will : 

comply with all applicable emissions limitations and new source 1 

review requirements during normal power plant operation (RT 

485-90). Pursuant to 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 this Decision. 
The NSCAPCO specified therein conditions which, if implemented, 

would ensure operation of the proposed facility in compliance 

with all applicable local air district rules and regulations 

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

the NSCAPCO testified that the facility will not prevent the 

attainment, interfere with the maintenance or cause a violation o f  

any state or national ambient air quality standard. 

witness supported the NSCAPCO's analysis and further stated that, 

in his opinion, the conditions specified in'the Determination 

of Compliance were indeed necessary t o  ensure compliance with 

the district rules (RT 51 3 ) .  

\ 

A Staff 

G Staff also sponsored the Air Resources discussions in 

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

led to the conclusion that the facility will comply with Federal 
1 ,  

* This Joint Agreement does not specifically apply to geothermal 
'power plants. 
Agreement i n  all power plant siting'cases. 

The Commission, however, foJl-ows the spirit of this 

a 
I 1 I 



rules fo r  Prevention o f  Significant Deterioration (Draft JES, 

IV-50). The Draft JES, which has been rev 

and DOE, concluded t h a t  the fac i l i ty  i s  no 

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

and this  conclusion has not  been altered by the Final JES. 

xpected t o  produce 

In the event o f  scheduled and unscheduled shutdowns of the 

power pl a n t  , am supply must be vented ("stacked") 

a t  the steam rele e. Therefore, since the steam release 

valve i s  by lega 

plant, the steam supplier must 

required by d is t r i  rules. I f  these permits are not  granted, 

p a r t  of the power 

have no fuel supply. In this  regard, 

sored a witness from Shell Oil Company, 

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

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

also stated t h a t  i t  i s  likely t h a t  the stea supplier will obtain 

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

t h a t  environmental impacts caused by steam stacking should 

The NSCAPCO 

c 



, 

from the HZS abatement process area, sp i l l s  from the cooling 

water and condensate systems, storm run-off which may carry 

materials collected on the plant s i t e  p r i o r  t o  the f i r s t  r a i n ,  

plume d r i f t  deposition, and improper management of l i q u i d  and 

sol i d wastes . 
Applicant's witnesses testi,fied that the steam condensate 

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

approximately 20 percent, rei njected v i  a the rei njecti on we1 1 . 
The bulk of the approximately three pounds per hour of solid 

/ 

materials contained i n  the cooling water wi.11 be reinjected 

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

. produced by the Stretford system will be discharged, t o  a licensed 

b u r i  a1 s i te .  These witnesses concluded t h a t  the project will 

have no significant adverse impacts upon the water quality o f  
-._ 

the area (,RT 693-9). Another witness for  the Applicant testif ied 

t h a t  the erosion control measures identified in the NO1 and AFC 

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

Finally, a witness on behalf of Applicant testif ied t h a t  proposed 

measures fo r  transporting and disposing of toxic waste material 

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

applicable standards , ordinances , and laws (RT 773-5). 
I 

Staff witnesses sponsored portions of the Draft JES and 

concluded t h a t ,  with the ,implementation of the specified mi,tiga- 

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 witness'es also testif ied t h a t ,  w i t h  the implementation of 

0 
the speci fied m i  t i  ga t ion  measures , the ,project w i  11 comply with 

al l  laws and standards governing water quality and waste 

16 
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'. management (RT 708; 777), and 

(as contained i n  Appendix B o this Decision and the JES) 

were adequate to  vironmental impacts 

(RT 769). 

The only area 

Appl i cant concerned the amount 
* I  

is issue was basicall 

n t  Plan as submitted t o  

Water Quality Control Board on' January 23, 80. The Applicant 

s ha1 1 t h u s  hand1 e ' this matter as i ndi cated 

Containment Plan, subject t o  provisions imposed by the North 

Coast Regional Water Qual i ty Control Board. 

i i i )  Biological Resources 

Impacts t o  plan d animal speci '11 occur d u r i n g  the 

~ construction o f  the c i l i t y  due to  ve ion  and wildlife 

cover removal for'si preparation, an b e  magnified i f  

construction results i n  increased s i  1 tation and sedimentation 

in nearby streams. Vegetation damage will also occur during 

the operation of the f ac i l i  

and more damage may occur i f  toxic s 

Accordingly, the Commission ha 

measures proposed t o  mitigate such imp 

the project I s conformance w i t h  

servation of biological resource 

laws protecting rare and endan 

The Appl i cant's witnesses t e s t i  

had been conducted a t  the proposed project s i t e  and that 

17 
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COMPliISSION FINDINGS AND CONCLUSIONS 

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

opera te  i n  compliance w i t h  a l l  appl icable  s tandards ,  ordinances,  and laws, 

including a i r  and water q u a l i t y  s tandards ,  i n s o f a r  a s  the p o t e n t i a l l y  impacted 

environmental resources a r e  concerned. The measures t o  ensure adequate 

mi t iga t ion  of impacts t o  environmental resources and the program f o r  imple- 

menting such measures have been ident i f ied and a r e  contained i n  Appendices 

A and B of this Decision', a s  well a s  i n  Chapter IV of the Final J o i n t  

Environmental Study. The Applicant s h a l l  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 a s  "must" and "wi l l "  

i n  Chapter IV of the Final J o i n t  Environmental Study. 

phrased a s  "should" and ' 'could" i n  Chapter IV of the JES a r e  t o  be inter- 

preted a s  ident i fy ing  further impacts t o  be mi t iga ted ,  although the ac tua l  

method of  implementation may reasonably vary f r o  those suggested i n  the JES. 

Mit igat ion measures 

19 



C.  PUBLIC HEALTH AND SAFETY 

Evidence presented on this broad category consisted o f  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 effect of various regulated and unregulated pollutant emissions on 

nearby residents. 

ground concentrations of arsenic, ammonium compounds, . 

be increased by emissions from the NCPA p l a n t  and t h a t  there J should be no 

adverse pub1 i c  health impacts because of boron , H2S , o r  222radon emissions. 

Staff ' s  testimony comprised a lengthy analysis describing the potential in- 

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

, t i o n  o f  the proposed fac i l  i ty  ( RT 997-1028). 

t h a t  public health should not  be adversely affected by the proposed faci l i ty  

(kT. 1001-9) and t h a t  the faci 1 i t y  w i  11 comply w i t h  a1 1 laws and standards for  

the protection of  public health (RT 982-5). 

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

and sulfates will not 

The sponsoring witness concluded 

Insofar as worker health i s  concerned, Staff I s  presentation recommended 

measures contained i n  the Draft JES intended t o  ensure compliance w i t h  

applicable laws and standards (RT 1024). 

cant's accident prevention program which i t  will  submit t o  the Cal/OSHA 

Included i n  these i s  the A p p l i -  

.consultation service for review (RT 992). The compendium of  the necessary 

mit igat ion measures and implementation methods i s  contained in Appendix 

B of  this Decision and in Chapter IV o f  the Final JES. 

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

t h a t  analysis indicated t h a t  power p l a n t  noises dur ing  normal operations 

would be inaudible a t  the closest receptors. 
. .  Greater noise emissions would 

however occur d u r i n g  periods o f  construction and steam stacking. Measures 

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

(RT 725-7). Commission staff  sponsored prepared testimony on '  noise impacts 0 
20 



0 and those portions of the Draft JES which address noise. 

cluded t h a t  impleme 

uti l ization of a rock muffler by the steam suppliler, wi l l  ensure compliance 

w i t h  noise standards and that noise impacts will ibe I environmentally 

acceptable (RT 7 2 7 - 6 2 ) .  

The analysis con- 

ed m i t i g a t i o n  measures, including 

I 

Finally, a Staff witness testif ied t o  other kafety-related matters. 

His examination of proposed measures t o  ensure sdfe handling and storage of  

hazardous, toxic and flammable materials led the Iwitness t o  conclude that 

adherence t o  existing codes governing such matters would provide an adequate 

measure of  safety (RT 911-37). 

/ 

COMMISSION FINDINGS A N D  CONCLUSIONS 

I 
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  pub1 ic  health and 

safety. on of impacts t o  public 

health and safety and the program for  implementing such measures have been 

I 

The measures t o  ensure adequate m i t i g  

I 

i n  the JES. A 

cant adverse impacts t o  public health and safety. 



, 

1 

D. PLANT AND SITE SAFETY RELIABILITY a- 
The area o f  safety and rediability necessitated inquiry by the Commis- 

sion Committee i n t o  the geologic character of the project vicinity and the 

engineering aspects of the project. Accordingly, the Committee received 

evidence on the topics o f  geol'ogy', civil 

systems engineering and re1 iabi 1 i t y .  

and structural engineering, 

i 

Questions addressed pertaining t o  geology included those factors which 
' could potentially impact the project (e.g., shear zones, landslides, 

seismically active faults)  and those resources which could potentially be 

impacted by the project (e.g. , gem o r  mineral resources). 

pertinent concerns i n  this area rests w i t h  the United States Geologic Survey 

Jurisdiction fo r  

and a witness from USGS sponsored the geology portions of the Draft JES 
i 

into evidence. 

faci l i ty  are present a t  the s i t e ,  and that  w i t h  the implementation of  

This witness concluded t h a t  no undue geologic hazards t o  the 

the mitigation measures specified in the Draft JES, the impacts t o  geologic 

resources would be minimized (RT 905-11; Draft JES IV-2 t h r o u g h  IV-7). 

These conclusions have not  been altered i n  the Final JES. An additional 

Staff witness also proposed measures ' t o  ensure t h a t  adverse geologic condi- 

tions which are discovered d u r i n g  s i t e  preparation are adequately m i  tigated 

and considered i n  the final design work (RT 896-910). 

the plan for, their implementation are contained i n  Appendix B o f  this 

Qecision and in Chapter IV o f  the Final J o i n t  Environmental Study. 

These measures and 

. 

In a d d i t i o n  t o  these environmental disciplines, the Comnission Comnittee 

received evidence on the engineering aspects of the project. Applicant's 

brief presentation on civil engineering principally described i t s  method t o  

provide slope s tabi l i ty  a t  the project s i t e  by a cu t  and f i l l  balance 

. 

t 

0 
(RT 802-4). The Staff ' s  presentation ,specified measures adequate t o  ensure 
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0 grading  and s i t e  preparation consistent w i t h  the requirements of Chapter 

70 of the Uniform Building Code; included in these measures was submission 

of the g rad ing  plans t o  +Sononma County off ic ia ls  for review and inspection. 

S ta f f ' s  witness concluded t h a t  the Applicant should be able t o  comply with 

applicable standards w i t h  respect t o  civil  engineering and s i t e  preparation 

- (RT 804-20). 

Applicant and Staff , in i t ia l ly  voiced somewhat divergent opinions on 

the area of structural -engineering. 

peak horizontal bedrock acceleration value of 0.359 had been used in develop- 

ing appropriate structural design c r i te r ia  (RT 821-5). 

questioned the analysis method t o  be used in the final design of the fac i l i ty ,  

Applicant's witness tes t i f ied t h a t  a 
\ 

Staff ' s  witness 

and suggested t h a t  the 0.359 value was inappropriate (RT 828-31). Eventually, 

a f te r  meeting a t  publicly noticed workshops*, Staff and Applicant agreed on 

appropriate analysis methods t o  be used in final design of the fac i l i ty ,  

and further agreed t h a t  the\Applicant would specify consistent design 

cr i ter ia  in purchase specifications for c r i t i ca l  components (see Appendix C ) .  

Seismic design c r i te r ia  keyed t o  a s i t e  specific peak ground acceleration 

of 0.259 will ensure a fac i l i ty  design capable of withstanding reasonably 

anticipated sei smi 

specifies the yari 

occurrences (RT 1273-74). 

s laws, standards, and pro  

omplly (RT 834-35), and specifies measures t o  ensure t h a t  

n fact  comply w i t h  these laws, standards, and codes. 
I 

Applicant*,estimates t h a t  the plant will 

; indicia o f  high re l iab i l i ty ,  ' b u t  a 

dundancy and plant supervisory 

recorded in two December 10, 1979 le t te rs  
from Jon Pietruszkiewicz t o  James Wazlaw, and supplemented by a December 26, 
1979 l e t t e r  from Robert Chittenden t o  Mr: Pietruszkiewicz. These le t te rs  are 
included i n  Appendix c of this Decision. 

0 
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'-. e E .  SOCIOECONOMIC, LAND USE, AND CULTURAL CONCERNS 

The Public Resources Code requires the Commission t o  assess impacts of 

a proposed project upon resources closely affecting the human environment. 

Thus, the statute mandates special consideration of impacts upon land areas 

devoted t o  park, wilderness, scenic, recreation, and historic uses ( P R C  

section 25527). 

appropriate circumstances, require t h a t  an Applicant'as a condition of  cer t i -  

fication establish an area for  public use ( P R C  section 25529). 

appropriate use of a given area i s  typically established by local zoning and 

land use ordinances, the Commission nonetheless has the additional a u t h o r i t y  

t o  require an Applicant t o  take measures (such a s  the acquistion of develop- 

ment rights t o  ensure control of population densities and land use restric- 

tions) necessary t o  protect societal concerns ( P R C  section 25528). 

The Code also provides t h a t  the Commission may, under 

While the 

The fact  t h a t  the NCPA project i s  located on lands under Federal jur is-  

diction does not obviate the necessity for Commission inquiry into potential 

societal impacts. The extent t o  which construction and operation of the pro- 

, 
I 

posed fac i l i ty  will t a x  the resources of  nearby comunities and of Lake and 

Sonoma Counties, the extent t o  which the proposed development i s  consistent 

i t y ,  and the potential aesthetic impacts o f  

ermane concerns. Additionally, areas w i t h  high 

a1 are typically areas with high cultural resource 

\ 

use o f  the spiri tual  and cdmunity-value o f  'hot springs 

rican peoples. 

the Cohission Committee on behalf o f  the Appli- 

j ec t  i s  situated in an area 'of 

c t  would not disrupt the workforce balance of 

tens i v,e geo the rma 1 

Lake o r  Sonoma County, and t h a t  the payroll and tax  revenues will a t  least  

offset  any financial burdens imposed upon the counties (RT 644-7). The 
0 



testimony of  the S t a f f  witness, including relevant portions of the Draft 0 
i 

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

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

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

accruing t o  the counties from the project should exceed incremental costs 

t o  the counties, thus providing a net increase in local revenues (RT 658, 

also Draft JES, IV-78, 79). 

Further, revenues 

The Staff witness further testif ied t h a t  she examined existing land 

uses i n  the vicinity of  the proposed fac i l i ty  and the General Plan  and 

Zoning Ordinances of Sonoma County. 

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

“primary geothermal resource areal’--an area i n  which geothermal development 

i s  contemplated by the County (RT 662). Sonoma County has also affirmed 

the dedication o f  the area t o  geothermal resource development through the 

approval of permits for the development of the steam supply field (RT 662).  

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

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

measures t o  reduce the adverse aesthetic impacts of the proposed faci l i ty  

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

This analysis revealed that the 

% 

Cultural resources in the proposed projec area have been examined 

by an independent consultant f o r  paleontologic 1 , archaeological, historical, 

and ethnographic value. 

plant construction area (RT 679). 

b u t  also noted the presence o f  an archaeological s i t e  and a paleontological , 

s i t e  w i t h i n  the leasehold (RT 689). Staff  therefore recommended mitigation 

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

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

No such resources were discovered within the power 

The Staff witness affirmed this (RT 689), 

discovered dur ing  construction (RT 684; Draft JES IV-72, 73). These measures, 0 
I 



suitable insofar as the Federal authorities are concerned, remain substan- 

t i a l ly  unchanged in the Final JES. 

COMMISSION FINDINGS AND CONCLUSIONS 

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

operate without causing significant adverse impacts t o  socioeconomic and 

cultural resource concerns. The power plant and s i t e  are in conformity with 

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

will not  adversely impact areas of  public use and interest .  

with applicable local land use ordinances will ensure sufficient control 

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

land development rights for the plant and s i t e  areas. The Applicant shall 

implement the measures in Appendix B o f  this Decision and those phrased as 

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

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

are t o  be interpreted as identifying further impacts t o  be mitigated, a l t h o u g h  

the actual method implementation may reasonably vary from those suggested in 

Conformity 

27 
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. .  . .  

',, , 

of rates and charges f o r  each of the services, including firm 

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

p. 1-1). NCPA'does t v i e w  any disagreement concerniw 

the level of  ra  

execution of an 

matters are sub 

Energy Regulato 

thus use FERC a 

rates and charges.* 

d charges as preventing, per - se ,  the 

connection Agreement because these 

0 review' and approval by the Federal 

rum for  contesting and finalizing such 

nfirmed i t s  willingness t o  provide firm trans- 

from NCPA's Geysers goethermal projects** 
\ 

(June 6 ,  1979 l e t t e r  from E. E. Hall 

Pursuant t o  Committee Order, the Applicant responded by 

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

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

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

t o  Philip B. Michaels). 

* Commission staff  informed the Committee t h a t  NCPA presently has two related 

ntervention, in these areas. 
cases before FERC b u t  ,.due t o  the "enormous complexity" thereof, the Commission 
should presently undertake no action, such a 

**In addition t o  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 t a f f  , ,consuming 

nearly f o u r  days o f  hearings before the Commission Comni t tee.  

The main PG&E. transmission 1 ine runs i n  a general north-  

The rou t ing  of this tap-line was the subject 

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

plant s i te .  

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

miles westerly from the plant s i t e  and interconnect w i t h  the 

main PG&E l ine 1.1 miles north o f  Castle Rock junction; this 

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

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

r u n  2.47 miles southwesterly from the p l a n t  s i t e  and intercept the 

min PG&E line a t  Castle Rock junction. This route would, i n  pa r t ,  

cross privately owned lands outside the Federal leasehold. Figure 

I- depicts a simplified rendittion of these routes. 

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

Applicant contended t h a t :  A1 ternate 1 i s  environmentally 

sound; i s  shorter and therefore less expensive t o  b u i l d ;  compares 

favorably with Alternate 2 concerning rel iabi l i ty;  makes efficient 

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

losses on Alternate 2 are insufficient t o  warrant t h a t  route; 

and adoption o f  Alternate 2 would cause delays i n  the project ' 

and thus 'impose an undue burden. 'Staff , i n  espousing A1 ternate 

2,  took the position t h a t  this route offered add i t iona l  benefits 

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

In Staff 's  view, Alternate 2 provide5 greater re l iabi l i ty  t o  

the NCPA fac i l i ty ,  gives greater f lexibil i ty t o  the Geysers 

transmission network overall>, provides more efficient use of 

a 
\ 

- .,.* 
. .  
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FIGURE I 

TAP-LINE ROUTING 
(S imp1 i f i e d )  

91 



the geothermal resource resulting in a net energy conservation 

benefit, and does n o t  impose an undue burden upon the Applicant. 

Ultimate resolution of Lthis controversy may be seen as 

depending upon the answers t o  such questions as:  Can the Com- 

mission in f<act 'require the Applicant t o  use Alternate 2 as 

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

A1 ternate 1 versus A1 ternate 2? What effects do the alternate 

routes have upon system and plant re l iabi l i ty  and f lexibi l i ty? 

Which alternate makes best use of available resources? 

f i n a l l y ,  a r e  any benefits der ived  from, o r  costs and burdens 

And 

. associated w i t h ,  one route which on balance are sufficient t o  

prevai 1 over simi 1 a r  considerations associated with the other 

route? The Commission's weighing of  these often competing 

factors fo11 ows . 

a .  

Applicant did n o t  seriously contest the Commission's 

Commi ss ion Authori t v  

au thor i ty  t o  require the use of Alternate 2 as the approved 

tap-1 ine route during the Commi t tee  hearings. However, and 

presumably a t  least  in p a r t  because Staff admittedly based 

i t s  presentation regarding A1 ternate 2 on engineering rather 

t h a n  environmental concerns, Appl i cant suggested in i t s  post- 

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

Commission from conditioning certif ication upon use of t h a t  

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

statute provides, in p a r t ,  t h a t  an environmental impact report 

This 

, 

(here JES) ' I . .  .shall be considered by every public agency 0 

<32 
, 



. .  

I .  

p r i o r  t o  i t s  approval o r  disapproval of a p r o j e c t " .  The issue 

i s  apparently ra i sed  by Appl icant because i t  does n o t  view the  

analysis o f  a1 ternate transmission routes contained i n  the 

- D r a f t  JES (pp. V-9-11) s u f f i c i e n t  f o r  t he  purposes of CEQA. 

The Commission cannot accept Appl icant 's  stance f o r  two 

basic reasons. F i r s t ,  the F ina l  JES has replaced the  D r a f t  

JES and has been reviewed and considered by t h i s  Commission 

i n  reaching t h i s  F ina l  Decision. The F ina l  JES contains 

a degree o f  environmental review s u f f i c i e n t  t o  provide i n f o r -  

mation as requi red under PRC 21061 i n  p a r t i c u l a r  and under 

CEQA i n  general. 

o f  s p e c i f i c i t y  concerning such matters as the  environmental 

While the  F ina l  JES lacks a c e r t a i n  degree 

impacts occasioned by e.g. , the  placement o f  t he  actual  t rans- 

mission tower foot ings along A l te rna te  2 ,  the Commission cannot 

view t h i s  as 'a f a t a l  defect  t o  f u l l  evaluat ion o f  t h i s  route*. 

Overal l ,  the JES comports w i t h  the basic i n t e n t  o f  CEQA by 

p rov id ing  an as 

the analysis i n  an environmental document need n o t  exhaust 

sment of reasonabl e a l t e r n a t i v e s  . Furthermore , 

from r e q u i r i n g  ea r l y ,  comprehensive environmental review. 
33 , 



I ' I  

, i t  t o  conduct a comprehensive, coordinated review of projects 

within i t s  jurisdiction (Staff Brief re: Transmission Tap-line 

Rout ing ,  January 22, -  1980, pp. 2-5 ) .  Accepted administrative 

practices give definition t o  this  l iberally construed g r a n t  

of au thor i ty  by permitting an administrative body such as the 

Commission t o  impose conditions which are reasonably related 

t o  a proposed project as long as such conditions are founded 

upon a reasonable factual basis and supported by substantial 

evidence. 

\ 

The routing of a transmission tap-line i s  reasonably 
J /  

related t o  the s i t ing of a power plant, and the Commission 

believes t h a t  sufficient factual and evidentiary bases exist  which 

would permit i t  t o  require tap-line r o u t i n g  along Alternate 2 .  

This rationale does not  dispose of the issue, for the 

Commission has also weighed the matters dealt with in the following 

subsections. 

i t  has authority which would properly permit i t  t o  require 

r o u t i n g  along Alternate 2 .  

A t  th is  point the Commission concludes only t h a t  

b. Environmental Impacts of the Alternate Tap-Line Routes - JES 

The environmental impacts of  three possible tap-1 ine 

routes, including Alternates 1 and 2 ,  were discussed in the 

Draft JES (pp.  V-9-11>. The Final JES expanded upon this  

. discussion (pp .  V-9-13). 

The Final JES indicates t h a t  environmental impacts associated 

with either Alternate 1 o r  2 would be essentially similar insofar 

as the tap-line corridors w i t h i n  the Shell l.easeho1d are 

concerned, and t h a t  neither route would cause impacts severe 

3 



enough to render one environmentally unsuitable. The tentative 

access roads. 

o f  new access r 

struction techniq 

The Commissio 

would appear to 



"gathering" lines travel southerly t o  Castle Rock junction, a t  

,which p o i n t  other lines carry Geysers power t o  the main dis- 

t r ibu t i -on  system*. 

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

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

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

anticipated t h a t  this l ine will be carrying 667 MW ( o r  56 

percent of i t s  total capacity; RT 1138-39). 

A t  present there are no substations o r  

The existing 

In resolving this aspect of the tap-line r o u t i n g  issue, 

the Commission examined transmission system re1 iabil i t y  and 

flexi bi 1 i t y  considerations as they pertain t o  system pl an- 

I .  . ning in general, as well as how they relate t o  NCPA i n  

particular. 

re1 i ed and the admittedly specul attve nature of cruci a1 future 

actions i n  the Geysers area added another level of  complexity 

f o r  the Commission's consideration. 

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

by analyzing present day prospects concerning futur,e events 

and relating these t o  the allocation of responsibilities among 

u t i  1 i t i  es pl anni ng or operating Geysers power pl  ants insofar 

The assumptions upon which b o t h  S t a f f  and Applicant 

Basically, however, re- 

. 

as the transmission network i s  concerned. 

* There are two existing lines which travel south from Castle Rock 
junction; these lines are greater in capacity < t h a n  those north 
of  Castle Rock. 
more lines running south from Castle Rock (RT 1133-34). 

In addition, PG&E i s  planning t o  construct two 

**PG&E units.9, 10, 1 2 ,  43, and 1 4  (RT 1445) .  

L, 0 
I 
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sed on the "b 

d e n t  planning which.would serve t o  

work" planning e 

ion; the Commission 

rti cul a r  case,  

t y  , f a c t o r s  a r e  concerned. 

e a s t  . insofar  a s  

power along any o 

another PG&E '1 i ne 



0 
' would interconnect has a past history notable for the lack of 

unscheduled outages (RT 1460; Exhibit 32 late-filed by 

Applicant). Applicant's consultant believed t h a t  any future 

switching station a t  Castle Rock would be bui l t  i f f  justif ied 

for  main l ine system re l i ab i l i t y ,  which would in t u r n  depend 

upon the extent of future development and the frequency w i t h  

whi  ch transmission servi ce i s 1 os t  (RT 1095-1 100). 

under the present scenario, given the admi,ttedly speculative 

nature of a switching station a t  Casile Rock (e.g., RT 1163; 

I 

. Therefore, 

' 1313-16; 1456) and the favorable r e l i ab i l i t y  of the transmission 

1 i ne t o  which A1 ternate *1 would connect, the Commission 1 cannot 

conclude that  construction o f  a Castle Rock switching 

- station i s  more t h a n  a possibility 3r long-range p l a n n i n g  

a1 ternati ve. 

Secondly, connection a t  Castle Rock and  improvement of 

I overall system re1 iabil  i t y  raises certain philosophical questions. 

Factually, and except for three presently identified potential 

co-users - NCPA, the State Department of Water Resources ( D W R ) ,  

and the Sacramento Municipal Util i ty District (SMUD) - PG&E 

i s  the sole operator in the Geysers area and ,  quite naturally, 

own and operates.the transmission system. As mentioned I previously 

in th i s '  Final Decision, NCPA i s  currently negotiating , a wheeling 

i 

0 
1 

hich would provide for ,  among other t h i n g s ,  use of 
L I  

the PG&E transmission lines*. 

will do the same. 

I t  i s  likely t h a t  DWR and SMUD' 
i 

FICPA has indicated t h a t  i t s  re l iab i l i ty  
'> 

* S t a f f  has indicated that certain PG&E transmi,ssion system planners 
would prefer t h a t  NCPA route i t s  tap-line t o  Castle Rock, even 

. given the' speculative nature of any future switching mechanisms 
(RT 1421 - 2 2 ) .  0 

, -  

38 
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considerations e satisfactorily met in the forthcoming 
-e 

Interconnection Agreement (RT 1090-92) ; Staff adrni tted that a 

t could protect NCPA even though such 

ecessari ly benefit system re1 iabi 1 i ty 

as a whole (RT 1143) 

Thus, the questlon would seem to be whether PICPA should 

be required to provide reliability apparently more than sufficient 

to meet its needs, or whether integration of transmission system 

ds should remain the responsibility of PG&E, 

subject of course to 

from the Public Utilities Commission and EnerGy Commission. 

In the present case, and in view of all the competing considerations, 

this Commission cannot conclude that it should require NCPA, 

priate regulatory review and guidance 

a comparatively small utility and new entrant into the Geysers 

area, to do other than meet reasonable transmission service 

reliability criteria, without being individually responsible 

for upgrading th vera1 1 Geysers transmission service. This 

does not mean that NCPA, or any other Applicant, can freely 

the position that interconnection at A7 ternate 1 would reduce 



I 

the carrying capacity of  the existing PG&E l ine above and below 

the point of  interconnection by the amount o f  capacity t o  be 

generated by NCPA (assumed t o  be 330 MW). 

a t  Alternate 2 would*not consume this<capacity on the existing 

Interconnection 

PG&E line,and would t h u s  leave the l ine  free t o  accomodate 

additional 'development n o r t h  of Castle Rock. 

contest the S ta f f ' s  l ine  capacity analysis, b u t  rather suggested 

other means by which additional capacity could be attained 

when and i f  needed. 

consider constructing a t h i r d  c i rcu i t  parallel - to  the existing 

circuits , t h a t  NCPA could consider constructing a t h i r d  para1 1 el 

circuit  from Alternate 1 t o  Castle Rock, or t h a t  PG&E would be 

able t o  reconductor the existing circuits i n  order t o  accomodate 

additional capacity (RT 1291 -93; 131 2;  1455). 

NCPA d i d  n o t  

Basically, FlCPA indicated t h a t  PG&E may 

In examining these various contentions, the Commission was 

struck by two salient points. 

o f  the NCPA project i s  quite speculative and ,  second, PG&E will 

in a l l  probability need t o  build a t h i r d  .circuit  parallel t o  

the two existing circuits on the easterly l ine  regardless of 

First, future development north 

whether o r  n o t  NCPA'intercepts these lines via Alternate 1 .  

Regarding the f i r s t  point, Staff has assumed that NCPA 

will place 330 MW o f  capacity on line by 1992 and that  PG&E will 

also have placed an additional 330 MW on l ine by virtue o f  

Units 19 ,  20 and  21 (RT 1141; 1165). 

indicates, however, that  NCPA has recently determined t h a t  

available resources on the Shell leasehold would support only 

Other evidence of record 

220 MW of geothermal power, rather than the 330 MW originally 
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ant ic ipa ted  (RT 1546). Moreover t 

future development, espec ia l ly  r 

ecome much more specula t ive  due i n  p a r t  t o  

n loca t ing  accept 

1466-69; 1475- 

d isp lace  only 220,M 

a t  1 e a s t  the three 

the near f u t u  

. 
case f o r  saving addi t ional  capaci ty  on 

l ine  becomes l e s s  compelling. A Staff  
- 

1 a i  n i  ng t h a t  h i  s preference 
sh were NCPA t o  develop only 110 

. MW a t  the Shell leasehold (RT 1387-97; see also '  RT 1475-79). 

In his est imat ion,  and given only this l e s s e r  level  of develop- 

ment, there woulii be no good reason f o r  NCPA t o  interconnect  

a t  Cas t le  Rock (RT 1400). 

While NCPA's projected 220 MW potent ia l  i s  double the 

level  suggested by S t a f f ' s  witness ,  i t  i s  nevertheless  s i g n i f i c a n t l y  



' ,  

Moreover, as regards Staff ' s  second point, the evidence 

of record clearly indicates t h a t  a t h i r d  c i r c u i t  will i n  a l l  

probability be required along the easterly l ine (RT 1407; 

1420-21 ; 1444-45). 

be built by"PG&E o r  by NCPA*. 

otherwise and believes t h a t ,  a t  best, tap-line routing along 

A1 ternate 2 would merely delay 'the need for this  t h i r d  c i rcui t  

(RT 1364-65). 

simple choice of deciding whether Alternate 1 o r  Alternate 2 

i s  preferable because one route would obviate the possible need 

This future third ci rcui t  could conceivably 

Staff in fact  has not contended 

Thus, the Commission i s  not  faced w i t h  the relatively 

for an additional c i rcui t ;  rather i t  i s  faced w i t h  th is  choice 

given the strong p r o b a b i l i t y  t h a t  an a d d i t i o n a l  c i rcui t  w i l l  i n  

any event be required. 

indicate t h a t  substantial benefit would result  from delay i n  

th is  t h i r d  c i rcui t .  

The evidence of record does not persuasively 

1 

Given these factors, the Commission concludes t h a t  delaying 

probable construction of a third ci rcui t  parallel t o  the easterly 

PG&E Geysers transmission 1 i ne does n o t  conclusively support tap-1 i ne 

r o u t i  ng a1 ong A1 ternate 2. 

loading patterns on the existing PG&E l ine (see RT 1287-88) o r  

even reconductoring, appear feasible short-term alternatives t o  

ensure system f lexibi l i ty .  

Intermediate measures; such as changing 

Assuming t h a t  PG&E operates the 

transmission system in the most reasonably optimum manner, the 

aforementioned uncertainties i n  geothermal development and capacity 

additions as well as the probable eventual need f o r  a third cir,cuit, 

* If  buil t  by NCPA, th is  c i rcui t  would most likely par,al;lel the 
existing l ine from the interconnection of Alternate 1 t o  Castle Rock. 
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d.  Associated Costs 

considered costs society and t o  

the u t i l i ty  associated w i t h  Alternates 1 and 2. Societal costs 

primarily in terms of  transmission losses 

and the accompanying benefits which would accrue were these 

losses avoided. U t y  costs have been evaluated basically 

in terms of a d d i t i  

the Applicant required t o  route i t s  tap-line 

expenditures which would be incurred were 

ng A1 ternate 2. 

Staff persuasively established t h a t  A1 ternate 2 would result 

t i ,on benefits, in the form o f  fewer transmission 

r of 1.5 million Kwh per year. P u t  differently, 

amount of energy required t o  supply the needs 

50 homes per year (RT 1136-37; 1358). NCPA 

d i d  n o t  discredit this energy savings benefit, and one witness 

t had taken here- 



from each generating u n i t  (RT 1555-57). 

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 S ta f f  amount t o  only a small fraction 

of this additional energy which will be generated due t o  

NCPA's efforts in increasing plant efficiency (RT 1555-56; 

1563). 

This additional energy, 

The Commission, as stated in the 1979 Biennial Report, 

i s  strongly in favor of reasonable and feasible energy conservation 

measures. 

respective o f  other considerations, I there would be no choice 

b u t  t o  require NCPA t o  ut i l ize  the Alternate 2 tap-line route. 

Were this  policy applied t o  the present case i r -  
1 

' However, the instant case presents the situation wherein a 

u t i l i t y  has provided for  an admirable degree of energy con- 

serva-tion 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  th is  u t i l i t y  

has apparently designed i t s  project t o  provide, i n  the a l t ru i s t i c  

sense and w i t h  comparatively minor exceptions, a great degree 

% 

I t  i s  true t h a t  NCPA's project i s  n o t  

' of  soci eta1 benefits in terms of increased electrical generation 
1 and efficient resource use. 

project i s  perhaps n o t  as energy efficient as possible i s  well 

taken, the Commission believes t h a t  the increased amount of energy 

generated a t  least  offsets the comparatively minor societal 

loss which would accrue with Route 1 .  

While S ta f f ' s  point t h a t  the 

\ 

Uti 1 i t y  costs associated w i t h  A1 ternate 2 were somewhat 

more diff icul t  t o  ascertain. 

witnesses definitively established the role which assumptions 

p lay  in various cost-benefit calculations. The Commission i s  

Both S ta f f ' s  and Applicant's 
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t r u l y  cognizant of the f a c t  t h a t  any des red r e s u l t  may be 

achieved i f  c e r t a i n  assumptions a r e  used. S t a f f  through ca lcu la t ions  

done independently 

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 mil l ion d o l l a r s  over the l i f e  of the pro jec t  (RT 1131-33; 

11 36; 1356-57). Appl i c a n t '  s witness on the o t h e r  hand concluded 

t h a t  the dol 1 a r  I 

only one-third of S t a f f ' s  suggested value (RT 1299-1300; 1327). 

These f i g u r e s  were obviously based on different assumptions 

chief of which was the proper value f o r  the c o s t  of replacement 

power*. 

two qual i f i e d  w i  tnesses concl uded t h a t  

e of transmission losses  was approximately 

NCPA i n i t f a l l y  contended t h a t  17.45 mils per Kwh was the 

proper value f o r  the cos t  o f  replacement p.ower based on the average 

annual c o s t  of wh 

i n  the Committee hearings,  however, this 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 i n  f a c t  the proper value,  although a 

*It must  be 

associated cos t  savings would accrue t o  PG&E (RT 1094; 1113-14). 



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 value suggested by S t a f f  is  more t r u l y  representa t ive  

of the cost,which NCPA would have t o  pay f o r  replacement power 

from the PG&E system. The 17.45 o r  even the 21.2 mil f i g u r e s  

advocated by NCPA'simply do not  reflect  the average c o s t  o f  

power generated on the PG&E system when o t h e r  than geothermally 

produced power i s considered. The Commi ss i on therefore  concl udes 

t h a t  the p r o j e c t - l i f e  costs. w h i c h  accrue by rout ing along Al te rna te  

1 would be c l o s e r  ' to  the 1.4 mi l l ion  d o l l a r  figure espoused 

by Staf f .  

T h i s  figure does not , however , dispose of the quest ion regarding 

the extent o f  costs which NCPA would suf fer .  

ou t  a t  l eng th  d u r i n g  the Committee hear ings,  the Applicant 

o r i g i n a l l y  estimated t h a t  A1 t e r n a t e  2 required an addi t iona l  

c a p i t a l  of approximately $60,000 over t h a t  required f o r  

Al te rna te  1 , exclusive of the value of  t ransmission l o s s e s  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; 

1511-12). During the evident ia ry  hear ings,  however, Applicant 

revised this 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  Al te rna te  2 would 

requi re  a c a p i t a l  expenditure of approximately $500,000 f o r  

addi t ional  cons t ruc t ion  c o s t s  ' p l u s  approximately $245,000 f o r  

As was pointed 

/ 

' 

' a c a u i s i t i o n  of land and land r i g h t s  (RT 1525-27). This construct ion 

c o s t  f i g u r e  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 t a f f  (RT 1434; 1462-64). 

' T h e  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 hearing record (e.g. RT 1462-64; 1499-1500; 1516-15; 

1526; 1533) and need not  be ex tens ive ly  explored a t  th is  point .  

Suffice t o  say t h a t  the Applicant ' s  es t imate  of land a c q u i s i t i o n  

cos ts  was not  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 

fo r  permissible devel opment I n the Geysers area. 

elements of  Appl i cant’s construction cost i temi zati on appear 

overly liberal , the Commission must  conclude that r o u t i n g  along 

Alternate 2 would cause Applicant t o  expend in the vicinity of 

an addi t i  onal $500,000 -based on re-engi neeri ng , transmi ssi on 

l ine,  road construction, and land and land- rights acquisition 

costs. Even t h i  s magnitude of additional costs ,’ taken a1 one , 

would not be sufficient t o  persuade the Commission to  permit 

r o u t i n g  along Alternate 1.  

Whi 1 e certain 

however, introduced uncontroverted evidence 

detailing other costs which i t  would incur as a result o f  

tap-1 ine rou t ing  alonq A1 ternate 2 .  

costs would emanate from the additional engineering, survey, 

environmental , and 1 and acquisition which woul d perforce occur 

(RT 1537-38). 

These delavs and resultant 

Applicant’s witness testif ied that NCPA could 

* The Commission notes that Appl.icant’s construction schedule 
appears t o  be quite optimistic. 
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' i  

required as a condition of certif ication. 

%above, society will incur a detriment in the form of potentially 

avoi dab1 e transmi ssi  on 1 osses i f A1  ternate 1 i s certif ied.  

The question thus ultimately becomes whether, in l ight of a l l  

pertinent considerations, society o r  NCPA must bear the b r u n t  

of these burdens. 

However, as stated 

e. Who Bears the Burden? 

One of S taf f ' s  principal contentions i s  t h a t  NCPA i s  

'unjustifiably committed t o  A1 ternate 1 because of presumptuous 

planning on i t s  pa r t  (see, e.g., Staff post-Hearing Brief , 

p .  1 ) .  T h e  a d d i t i o n a l  costs o f  Alternate 2 are caused by this  
I 

. premature comittment and, as a resul t ,  the burden may fa i r ly  

be placed upon the Applicant. 

did not  know of S ta f f ' s  opposition t o  Alternate 1 until early 

November 1979 and t h a t ,  had i t  known of S ta f f ' s  preference 

as la te  as August 1979 i t  would have adjusted \ i t s  plans accord- 

ingly (RT 1571-74). 

NCPA, however, contends t h a t  i t  

The Commission accepts NCPA' s contentions. First  , A1 t e r -  

nate 2 was in fact  considered a t  least  briefly during the NO1 

(RT 1583), although no firm decision was made a t  t h a t  point 

concerning f i nal tap-1 i ne routi ng a1 ong any a1 ternate route. 

Second, a1 t h o u g h  ,NCPA had participated in workshops and 

, responded t o  information requests early in 1979 concerning the 

tap-line routing question (e.g.', RT 1544) , such information 

exchanges covering the total scope o f  project review are customary 

I in Commission proceedings. These exchanges and workshops 

serve ,a fundamental purpose of allowing the participants t o  

clarify the areas over which  disputes may arise.  4 Some months 

\ 

48 

. ". 

J . .  

0 



following these exchanges, i n  i t s  October Prehearing Conference 

Statement, S taf f  had n o t  yet identified the tap-line rou t ing  

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 o f  the issue formally came t o '  NCPA's (and the 

Conuni t t e e ' s )  attention*. 

Staff may have made a credible case, the Commission does no t  

desire t o  implicitly sanction.eleventh-hour pleas except i n  

I t  was not  

Even though under other circumstances 

unusual and compel 1 i ng ci rcums tances . 
No such circumstances are evident i n  this case and the 

Commission i s  a t  'a loss t o  fathom why the issue was not formally 

identified sooner. 

Commission's observation t h a t  the Applicant has generally 

conducted i t s  po r t ion  of these proceedings i n  a cooperative 

manner. 

justify finding i n  NCPA's favor,  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 

Compounding this sequence of events i s  the 

While this observation i s  o f  course insufficient t o  



and f lexibi l i ty  consideration by an Applicant in selecting a 

proposed tap-1 ine route. 

with "acceptable'!. 

ledges the approach t o  tap-line routing adopted by Staff in 

"Cheaper" does n o t  always equate 

By and large, the Commission also acknow- 

his case. The approach appears valid and the depth of review 

laudatory; in future s i t ing cases, however, similar concerns 

must be identified ear l ier .  

I n  conclusion, and a f te r  weighing al l  of the considerations 

. sumarized in the preceeding sections and the overall evidence 

of record, the Commission must find that'Alternate 1 i s  per- 
f 

' missible as the tap-line route for the NCPA Geothermal Project 

No. 2. 

i i i ) Tap-1 i ne Health , 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 t h a t  NCPA would be guided by Pub1 i c Uti 1 i t i es  

Commission General Order 95 (RT 11 23-4). 

however, be subject t o  USGS review insofar as construction of 

the tap-line i s  concerned. 

t h a t  NCPA will submit i t s  worker safety plans t o  Cal/OSHA 

for review and t h a t  the tap-line will neither cause significant 

communi cations interference nor pose hazards t o  a i rcraf t  (RT 

1123-22). S ta f f ' s  witness tes t i f ied t h a t  the tap-line would 

Appl i cant w i  11 

This witness further tes t i f ied 

j cause no undue threat t o  public health and t h a t  the nuisance' 

effects , given the m i t i g a t i o n  measures proposed would be 

insignificant. This witness concl uded t h a t  the insignificant. This witness concl uded t h a t  the 

5 

tap-1 i ne 
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APPENDIX A 

Following i s  the Determination o f  Compliance submitted by the  
Northern Sonoma County Air Pol lut ion 'Control Off icer ,  as  c l a r i f i e d  
a t  the December 11, 1979 ev ident ia ry  hearing. 
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November 15, 1979 0 
C a l i f o r n i a  Energy Commission 
1111 Howe Avenue 
Sacramento, Cal i forn ia  95825 

' Attent ion:  Jeff ,Anderson 
Subject: Necessary Conditions f o r  NCPA' s 79-AFC-2 

I 

Dear Mr. Anderson: 

this proposed p r o j e c t  the following condi t ions . (or  f i n d i n g s  as you 
c a l l  i t )  would insure the p r o j e c t ' s  compliance w i t h  D i s t r i c t  r u l e s  
and regula t ions :  

\ 

Since this  District d o e s n ' t  have a l l  the da ta  i t  would l i k e  on * 

1) Applicant s h a l l  return a l l  untreated steam and/or condensate 
t o  i n j e c t i o n  points  such t h a t  hydrogen su l f ide  w i l l  be t r e a t e d  
01: el iminated u p  t o  the s tandards of r u l e  455 ( a )  and ( b ) ,  
during normal power p l a n t  opera t ion ,  p l a n t  s t a r t - u p  and s h u t -  
down. 
system process s t e a m , S t r e t f o r d  and cool ing tower blowdown, 
inter, and a f t e r  condenser, etc.  

For the primary hydrogen s u l f i d e  control  system ( S t r e t f o r d  
system) the Applicant s h a l l  design the system f o r  no more than 
1 percent u n a v a i l a b i l i t y  o r  a )  i n s t a l l  an a u x i l l a r y  f o r  the 
following equipment items: a g i t a t o r  f o r  the reac t ion  tank ,  
ox id izer  a i r  blower f o r  the oxid izer  tanks ,  a g i t a t o r  f o r  oxi-  
d i  z e r  tank,  bal ance tank a g i t a t o r ,  cooler  c i r c u l a t i o n  pump, 
s u l f u r  f r o t h  tank a g i t a t o r ,  s u l f u r  s l u r r y  pump, and s u l f u r  
s torage  tank t r a n s e r  pump where each a u x i l l a r y  item shal.1 auto- 
mat ica l ly  take  over the f a i l e d  o r i g i n a l s  funct ion and i n i t i a t e  
an alarm and, b )  f u l l y  win ter ize  chemical feed l i n e s  and pumps. I 

3) Applicant s h a l l  i n s t a l l  and opera te  a continuous (every f if teen 
minutes) H2S monitoring device i n  the off-gas vent t o  the atmo- ' 
sphere and the off-gas vent t o  the cool ing tower. 
z e r  s h a l l  have an accuracy of 5 10 percent of f u l l  s c a l e  f o r  

The flowmeter s h a l l  have an accuracy 
o f  5 10 percent  of  f u l l  s c a l e  f o r  the range of 500-2,000 acfm 
range. Data s h a l l  be logged on a s t r ip  c h a r t  o r  o ther  s i m i l a r '  
device which w i l l  be a v a i l a b l e  f o r  inspect ion on s i t e  upon 
request. Data capture  s h a l l  be a m i n i m u m  85 percent  on an annual 
bas i s .  

For a secondary abatement system employing the hydrogen peroxide/ 
i ron  c a t a l y s t  control  technique the Applicant s'+iaillhj 

Such  u n t r e a t e d  steam and/or condensates are S t r e t f o r d  

2)  

' 

The ,gas analy- 

, the 1000-5000 ppmv range. 

4) 

a )  s i z e  the H 0 
supply ass$m?ng 60 percent  p a r t i t i o n i n g ,  90 ppmv H2S i n  

and i ron  c a t a l y s t  s torage  tanks f o r  8 days 



-2- 

5) Although' the 1 i cant may be 1 i censed theybasis of a hydrogen 
peroxide/catalyst system, the Appl icant  aY use other means t o  
comply with Rule 455(b). The Applicant i l l  submit, no la ter  
than two years p r i o r  t o  the scheduled commercial operation date 
o f  NCPA/Shell project, the conceptual design o f  the secondary 
abatement syste including d a t a  demnstra ing t h a t  compliance 

of the NSCAPCD can be met and the system design 
ve no more than one p e  t unavailabi 1itY 

Such data  shall be submitted t o  the CEC B and NSCAPCD 30 days 
prior t o  proceeding with design o f  the posed system unless 
otherwise notified by the Executive Director. In this event, the 
Commission shall hold a hearin,g within ten days and issue a deci- 
sion within 20 days of the hearing. 

6 )  Appl i cant approved-for-cons truction drawings of the secondary 
abatement system shall be su 
30 days prior t o  the constru 
by the Executive Director. 
hold a hearinq within 10 days and issue a decision within 20 days 

tted t o  the CEC, A R B ,  and NSCAPCD 
on of this system unless notified 
this event, the Commission shall 

1 -  

of the hearing. 
l 

l 
for review. 
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8) Applicant shall operate o r  participate in operating an ambient 
H S monitoring station a t  Middletown or old SRI#6 for  the f i r s t  
t?iree years o f  plant operation unless an alternative method of  
ambient monitoring mutually agreed upon by the Applicant, CEC 
and NSCAPCD.is implemented, or monitoring a t  Middletown or old 
SRI#6 i s  performed by another party. 

Applicant, w i t h i n  60 days of  commercial operation, shall demon- 
s t r a t e  t h a t  the applicable emissions limitations of NSCAPCD rules 
are being maintainted d u r i n g  normal power plant operations. 
Applicant,shall submit a detailed performance t e s t  plan , to the 
NSCAPCD a t  least  30 days prior to  such tes t s .  
t e s t  plan must receive NSCAPCD approval  before such tes ts  may 
be conducted t o  achieve compliance. I n  the event of disapproval 

, the applicant may request-the Commission t o  hold a hearing w i t h i n  . 
10 days and t h u s  obtain resolution w i t h i n  20 days o f  the hearing. 
During performance of  the compliance testing the NSCAPCD must be\ 
present. 
Failure t o  completely and accurately make such compliance demon- 
strations may be cause for Commission action t o  shut-down o r  cur- 
t a i l  the operation of Applicant's project until remedial action 
can be taken af te r  proper notice and p u b l i c  hear ing .  

For purposes of thes conditions, "normal " operation i s  defined as 
operation of the f ac i l i t y  w i t h  a l l  abatement equipment instal led 
and operating t o  specifications enumerated herein. 

9 )  

Applicants proposed 

In regards t o  the steam transmission l ine  compliance, the a i r  quality impact 
analysis. provided by NCPA indicates that  under adverse meteorology and only 
complying with m i n i m u m  stacking rules an exceed of  the State H S ambient a i r  
quality standard would occur. 
number o f  abatement technologies available or potentially available t o  prevent 
this .  Such technologies would have to  reduce H2S emissions t o  approximately 
22 kg/hr  level anytime d u r i n g  stacking. 

However, the District  believes $here are a 

/S/ MICHAEL W .  TOLMASOFF 
Air Pollution Control Officer 
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I 1  G E O T E C H N I X  

A .  S t a n d a r d s  and Codes 

The fo l lowing  Standards and Codes s h a l l  be fo l lowed:  

1) Uniform Building Code, Chapter 70 (1976) S e c t i o n  7015 
"Cornpl e t i o n  o f  Plork". 

2)  C a l i f o r n i a  Business and Profess  on Code, S e c t i o n  7835- 
"P repa ra t ion ,  S igning  and S e a l i  P l ans  e tc ."  

e sources  Code 25532 "Monitoring Program 
Establishment".  

B. Act ions  

1) A Geologic Grading Report and a S o i l s  Grounding Report 
sha l l  be submit ted t o  t h e  USGS. This  r e p o r t  s h a l l  be 
updated a s  r equ i r ed  t o  inco rpora t e  new d a t a  found dur ing  
the grading .  

. 

- 2- 
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I11 CIVIL E N G I N E E R I N G  
I. 

A. Standards and  Codes 

The following Standards and  Codes shal l  be followed: 

1) 
2 )  

Procedures 

Uniform Building Code (1979 edit ion) 
Federal Regulations 30 CFR 270 a n d  G R O  4 and 5. 

1) The g r a d i n g  requirements found i n  the UBC and required by 
the USGS shall be sa t i s f ied  by the g r a d i n g  plans. The 
plans shall  be submitted t o  the USGS for  a p p r o v a l .  

The grading plans shall be stamped by a registered Civil 
Engineer as required by the UBC. 

The applicant shall make in-lieu payments t o  Sonoma County 
equivale-nt t o  the fees l i s ted  in Chapter 70 of the UBC fo r  
review of the g r a d i n g  plans and in-l ieu permit. 

A s t a f f  of f i e ld  engineers a n d  inspectors shall  be provided 

2)  

3)  

4)  



the USGS, f inal  reports a n d  s i t e  approvals by the res- 
ponsible c iv i l  engineer, soil  engineer, and engineering 
geologist. The final reports and s i t e  approvals shall  be 
reviewed w i t h i n  20 working days. 

i 

C. Enforcement 

1) I f  the grading plans do not comply with the UBC and/or 
USGS requirements, no grading will be allowed unt i l  the 
appropriate corrections are made. 

Inspection of the grading operation will be done by the USGS 
J or  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 ' o f  the UBC. 

will be an engineer experienced i n  so i l  engineering and 
engineering geology per 1976 UBC Section 7014. 

a. Verification - The NCPA will notify the USGS of 

I 

2)  

The  inspector 

substantial design changes t o  the plans as required, 
by UBC Sections 7014, 7015, and 302. 

be deemed approved unless the NCPA i s  notified otherwise 
w i t h i n  5 days. 

The changes shall 

P 

b. Final reports and s i t e  approvals specified in UBC 
\ '  

Section 7015 will be f i led  w i t h  the USGS. These reports 
will be f i l ed  upon completion of rough grading and com- 
pletion of 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 g i v e n .  

- 5- 
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t - Inspections shall be performed in accordance 
w i t h  Chapters 3 and 70 of the UBC (1976 edi t ion) .  The USGS 

may delegate responsibil i ty fo r  special and continuous ins- 
pections t o  NCPA as provided i n  Section 305, Chapter 3, of  

the UBC. I f  the inspector f i n d s  t ha t  the work i s  not b e i n g  
done i n  conformance w i t h  the 1976 UBC,  or  the approved grading 

iscrepancies shall be reported by the inspector 
o the USGS a n d  to  Sonorna County. 

\ 
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6. Procedure 

1) The proposed structural analy-sis methods, and the proposed 
seismic c r i te r ia  used shall provide safety and re l iab i l i ty ,  
shall meet performance c r i te r ia  and be consistent w i t h  
governmental laws, regulations and ordinances. 

, 2 )  NCPA shall submit t o  the USGS a l l  structural design 
c r i t e r i a  (including basis therefore  i f  n o t  covered in 
applicable LORS, e.g. equipment operating loads) for approvdl 
a t  least  60 days p r io r  t o  the intended s t a r t  of  construction 
of any structure o r  structure f o u n d a t i o n s .  

The final structural design c r i te r ia  shall be subjected t o  
an analysis by the USGS for determination of  adequacy. 
structural  design plans; specifications, and calculations 
should be reviewed t o  ensure t h a t  the approved design cr i ter ia  
are  included therein as p a r t  o f  the review. 

' 

3 )  
The 

- 

4 )  NCPA shall be required t o  submit t o  the USGS for approval 
the structural analysis methods a t  east  60 days prior t o  
the intended s t a r t  of construction o f  any structure o r  
structure foundations.  The da ta  shall include: 

a. Technique 
b. Assumptions 
c. Description o f  the analytical model 

(e.g., space frame, -120 DOF, etc.)  
' d .  Methods used t o  a o u n t  f o r  interaction effects  

ses (e.g. soil-structure interaction; mass 
o r  s t i f fness  coup1 ing between equipment and 
structure; e tc . ) .  

This cond i t ion  may b e  fu l f i l l ed  by submis'sion o f  complete 
design calculations. 

- 9; , 
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5)  The NCPA shall furnish t o  the USGS for  approval complete 
s e t  of f inal  structural design plans, specifications,  a n d  
design calculations for  each structure o r  structure founda- 
t i o n .  The plans, specifications,  and  calculations shall be 

n o t  l a t e r  t h a n  30 days prior to the intended s t a r t  of 
tructure or foundation, and  shall be developed using 

the approved ,structural design c r i t e r i a ,  seismic perfoimsnce 
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 
t o  develop the design. 

The f inal  structural design plans, specifications,  and 

design calculations shall be subjected to  review by the 
USGS. 

- 

The design calculations shall c lear ly  re f lec t  the 

I 

6)  

oun ty  ,Office of Building Inspection except major 

NCPA must f i l e  a Quality Control Plan 

u i l  t drawings, 

- 10- 
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3. The NCPA's responsible engineer will have 
th'e authority to  require changes o r  remedial 
repair work. 

I 

4. The NCPA shall furnish, f o r  each completed 
structure, an aff idavi t  tha t  the "as-buil t" 
structure does not violate the applicable laws, 
ordinances, regulations, and standards. 

I 

5. The NCPA shall  furnish the USGS a s - b u i l t  
structural drawings which accurately r e f l ec t  the 
as-built  conditions. 

b. Any changes t o  the structural  plans or specifications 
w h i c h  could  be i n  violation o f  t h e  a p p l i c a b l e  LORS o r  
resu l t  i n  a change i n  design concept will be considered 
a major change. The  NCPA y i l l  be required to  f i l e  
w i t h i n  5 working days a f t e r  discovery w i t h  the USGS a 
report documenting any major changes including the 
necessity fo r  the change and the design de ta i l s  of the 
proposed change. 
the USGS prior to p l a n t  start-up and operation. 

The change must  then be approved by 
' 

8) Any future modification or  change i n  the constructed f ac i l i t y  
structures which could be i n  violation of LORS is considered 
to  be a major change to  the project and requires USGS approval 
prior to  in i t ia t ing  the change. 

. C. Enforcement 

1) The final structural design plans, specifications and 
'design calculations shall be subjected to  review and 
approval by the USGS or  i t s  delegate prior t o  issuance 
o f  the construction permit. 

-11- 0 
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9)  Electrical Clearances: 36 CFR Section 261.52 ( k )  

1 1 )  CEC Staff RI/TVI c r i t e r i a .  

6. Actions 

1 )  

- 

During Construction, operation and maintenance o f  the trans- 
mission l i n e ,  the California Public U t i l i t i e s  Commission 
(CPUC) regulations governing pub1 i c  and occupational safety 
shall be fol1 owed. 

2 )  A California Register Electrical Engineer shall sign and 
seal t h a t  the transmi i o n  l i n e  has been deisgned, constructed . 
and will be operated i n  accordance w i t h  CPUC GO-95.  
ce r t i f i ca t ion  shall be provided to  the USGS w i t h i n  30 days 
a f t e r  completion of 

3)  I f  any transmission to  

T h i s  

he transmission l i ne  construction. 

or  conductor will be greater than 
he s i t e  a "Determination of No 200 f ee t  above ground 

Hazard to  Air Navigation" shall be obtained from the FAA. 
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V I  

A. Standards and Codes 

a n t  Accident Prevention Program shall be in comformance 
i t l e  8 CAC General Safety Order 3203 and Construction 

Safety Order 1509 issued by CAL-OSHA. 

6; Actions 

1 )  An Accident Prevention Program shall be developed and 
submitted t o  the USGS for approval 30 days prior t o  the 
s t a r t  o f  construction. 

2)  The USGS shall be informed each time a violation occurs. 
Citations and/or penalties may be assessed. 

I 

C. Enforcement 

The USGS shall be responsible for  enforcement. 
delegated representative may make periodic s i t e  v i s i t s  t o  

The USGS or i t s  

monitor compl i’ance. 





B. Actions 

~ 

1 )  An a f f idav i t  si,gned by a registered mechanical engineer 
shall be submitted to the USGS certifying compliance to 
the above s t anda rds .  

S t anda rd  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 re  handled. 
f l  anirnabl e o r  hazardous substances w i  11 be anchored to prevent 
overturning. Accidental s p i l l s  of toxic, hazardous, and 
flammable materials are t o  be handled as described in the 
sp i l l  contingency plan. 

3 )  A sp i l l  contingency plan shall be submitted f o r  approval 
30 days pr ior  t o  receiving any chemicals on the s i t e .  

2)  
Eye protection and protective garments 

All piping and storage drums containing toxic, 

C. Enforcement 

The USGS may cause construction, to  cease o r  take other appro-  
priate action i f ' t h e  above standards and  codes have n o t  been 

8-22 
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C. 

shall  

3 )  Prior i 

Regis tc 
ance cc 
opdra t i 
accorda 

Enforcement 

I f ,  for  any 
d a v i t  pr ior  
may order N C  

other approp 
decision and 

! reviewed and approved b y  the USGS o r  i t s  delegate. 

comercial operation, an  aff idavi t  signed by a 
ed Fire Safety Engineer or the NCPA's f i r e  insur- 
Dany stating t h a t  the deisgn, construction and 
I o f  the on-site f i r e  protection system i s  i n  
:e w i t h  the above referenced codes. 

eason, NCPA does not submit t o  the USGS the a f f i -  
3 comercial operation o 
\ a  to  d,elay operation of the f a c i l i t y  o r  take 
'a te  action consistent with i t s  ce r t i f i ca t ion  
pplicable laws. 

the f ac i l i t y ,  the USGS 





I 
I -  - 

o S tud ie s  t o  a s s e s s  po ten t i a l  vege ta t ion  damage 
and l o s s  caused by cool ing tower d r i f t .  

2) The fol lowing d e t a i l e d  implementation p lans  f o r  m i t i g a t i o n  
measures and monitoring s t u d i e s  s h a l l  be s u b m i t t e d  p r i o r  
t o  t h e  s t a r t  o f  c o n s t r u c t i o n :  

! o Revegetation measures 
o 
o Measures f o r  the p ro tec t ion  of s e n s i t i v e  a r e a s  
o 

Cooling tower d r i f t  design measures 

Kodi f ica t ion  o'f proposed designs and implementation 
of  proposed des igns  and implementation of  measures t o  
p r o t e c t  UTE p l a n t s .  

o Measures t o  m i t i g a t e  po ten t i a l  impacts t o  w i l d l i f e .  
o Measures t o  m i t i g a t e  the  l o s s  of  t h e  seep  and t o  

monitor the m i t i g a t i o n  measures. 
o Development o f  the sedimentation bas in  and m i t i g a t i o n  

f o r  l o s s  of r i p a r i a n  h a b i t a t .  
o Erosion con t ro l  measures and monitor ing.  
o Measures to '  reduce impacts from t o x i c  subs t ances  

and t o  monitor t o x i c  ma te r i a l s .  
o .Major earthmoving opera t ions  w i l l  be r e s t r i c t e d  

t o  the dry season a s  determined by the USGS. 

3) T h e  fo l lowing  plans t o  determine the e f f e c t i v e n e s s  o f  mi t iga t ion  
p l a n t  o p e r a t i o n s :  
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. Should monitoring indicate that 
hazard to continued operation o 
facilirties,'specific mitigation measures will be 
developed by regulatory agencies. 

ubsidence poses a 

. Construction of cuts and fills to assure slope and 
foundation stability will be achieved by detailed, 

truction geotehnical investigations, proper 
engineering design, and careful inspection to ensure 
stability. 

es and keys for f i l l  slopes which encounter 
seepage during construction shall be provided with 
subsurface drainage for stability. The subsurface 
drainage systems shall be connected to natural drainage 
channels and sedimentation basins shall be employed 
to minimize sedimentation in these drainages. 

Where advisable, the top portion of cut slopes shall 
be rounded to eliminate a sharp break between the cut 
face and the existing. vegetati 

Fill materials shall be placed only in areas deemed 
atisfactory capacity to support the fill 
ithout inducing landsliding. 

. 

. 

If the soils 
t the land cannot 

e 



. 

, 

\ . S t a b i l i z a t i o n  methods s h a l l  be used, a s  a p p r o p r i a t e ,  
t o  insure the subgrade i n t e g r i t y  of cuts and f i l l s .  
F i l l  s lope  a reas  s h a l l  have a maximum g r a d i e n t  of ' 

one-half  t o  one. 

Design and cons t ruc t ion  s p e c i f i c a t i o n s  f o r  excavat ion,  
grading,  drainage and e r o s i o n  c o n t r o l ,  s l o p e  g r a d i e n t  
and foundation s t a b i l i t y  s h a l l  meet the requirements 

- o f  the current, amended e d i t i o n  of the Uniform Building 

. 

Code, Chapter 70. 

Compacted s lope  a reas  s h a l l  be vegetated immediately 
upon completion of  f i n a l  s l o p e  cons t ruc t ion  and gradi,ng 
t o  control  o r  prevent e r o s i o n  of the s o i l .  . 

. Any depos i t s  of expansive s o i l s  s h a l l  be avoided o r  
removed i f  they have any p o t e n t i a l  f o r  causing damage. 

No transmission l ine  towers s h a l l  be l o c a t e d  on a c t i v e ,  
o r  p o t e n t i a l l y  a c t i v e ,  1 andsl i d e  d e p o s i t s .  
c a s e  where these d e p o s i t s  cannot  be avoided, NCPA 
will present  s u f f i c i e n t  d a t a  t o  the USGS t o  determine 
the s a f e t y  of such t ransmiss ion  tower foundat ion design. 

Preparat ion of  road-beds f o r  new access roads needed 
f o r  the proposed p r o j e c t  s h a l l  incorpora te  s t r i n g e n t  
design s p e c i f i c a t i o n s  t o  minimize e ros ion  and s i l t a t i o n  
i n  downslope drainage channels .  

b. S o i l s  - Mitigat ion Measures t o  be Prac t iced  

. 
In any 

. 

. NCPA s h a l l  provide a s p e c i f i c  plan prepared by a 
r e g i s t e r e d  engineer o r  engineer ing g e o l o g i s t ,  
t o  implement erosion c o n t r o l  measures d u r i n g  o r  
before preparat ion of the s i t e  begins. 



- 

. The plan i s  t o  include a specif ic  schedule fo r  
f ie ld  inspection of  work i n  progress t o  ensure 
t h a t  mitigation measures will  be properly applied 
t h r o u g h o u t  construction and  operation of the pro- 
posed project. 

. Surface g r a d i n g  operations and methods of surface 
restoration and revegetation will be included i n  
the specific plan. 

. Construction g r a d i n g  shal l  be conducted i n  a man- 
ner as to  reduce erosion related to  seasonal storm 
run-off. The t o p  o f  12 inches o f  existing topsoil 
removed should be stockpiled and replaced a f t e r  
construction. 

E x i s t i n g  roads shall be used whenever possiable for 
transmission and steam-gathering l ine  construction. 
Any additional access roads will be constructed to  
meet m i n i m u m  standards. ' 

Roads and cut and f i l l  areas should be l igh t ly  sprin- 
kled d u r i n g  construction operations t o  keep so i l  trans- 
portation by w i n d  movement to  a minumurn. 

. 

. 

. Temporary spur roads shall  be returned t o  t he i r  
n a t u r a l  s t a t e  by removing outside berms and  i n -  
s t a l l i ng  water checks a t  appropriate intervals t o  

off wate r  t o  the o u t -  

I 

oints shall be 
i n  control and 
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. Temporary erosion contro measures shal l  include 
ppropriate measures to necessary f a c i l i t i e s  and 

prevent erosion and result ing transport of sedirient 
of s i l t  from disturbed areas i n t o  natural or man- 
made f a c i l i t i e s  beyond the project l imi t s .  

Control measures to  be used to  reduce erosion of 
cut and f i l l  slopes of the proposed s i t e  include: 

Hydroseedinq - The method of applying seed, mulch 
and f e r t i l i z e r  i n  one operation. Each component of 
the mix i s  added to  a s lurry t a n k  containing water. 
Following a brief mixing  period, the s lurry i s  
sprayed over the designated area to  the desired thick- 
ness. 

Punched S t raw - 
evenly applied over the designated areas a t  a rate 
of approximately two tons  (1,800 kilograms) per 
surface acre. 
the soi l  of the slope w i t h  a studded r o l l e r ,  t o  a 

rea appears tufted a n d  each t u f t  provides an 

. 

, 

cereal g r a i n  o r  r ice  straw shall be 
I 

The straw shall be incorporated into 

of six inches (15 cm). Following incorporation, 

effective erosion barrier.  
seeded. 

The area shall  then be 



I n  addition, the slope steps would dissipate the 
velocity of ' r u n  off water on the benches, thereby 
reducing the erosion potentia)l. 

Drainage control f a c i l i t i e s  shall be  provided to 
minimize creation of gull ies d u r i n g  seasonal run-off. 
These faci 1 i t i e s  may include: 

. 

a. A collector ditch located a few yards back 
from the t o p  of any cut slope; 

A ditch running parallel t o  the top-of-the-cut 
l ine  to intercept the surface water flowing 
dorm from higher ground before i t  reaches cut 
slope; 

A surface ditch'located a t  the base of cut slope 
to  intercept runoff; and 

Berms and gutters constructed a t  plant grade t o  
intercept surface water and prevent i t  from 
spil l ing down any f i l l  slopes causing surface 
erosion. 

b.  

, 

c. 

d. 

\ 

. A l l  ditches shall be connected to  an  engineered, buried 
drainage system w i t h i n  the s i t e .  
systems shall be lined to  prevent erosion, and i f  ne- 
cessary, energy dissipators shall be provided. 
shall be directed toward natural water courses. 

Any open drainage 
I 

Outfalls 

. Natural drainage crossings shall be f i t t e d  either 
culverts o r  fordings. Following use, natural d r a  
ways shall be cleared o f '  temporary construction 
materials . 

1 

w i t h  

nage 

. Cooling towers shall be designed t c  minimize the com- 
position and q u a n t i t y  of chemical compounds 

operation. 
' the plume emitted from the towers d u r i n g  power plant 
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0 . The NCPA's proposed construction schedule requires 
that a sedimentation basin, be constructed- before any 
other earth moving activity except excavation 
necessary to obtain f i l l  material for the basin d i k e .  

The  sedimentation barrier and basin will be constructed 
a t  the bottom of  the d ra inage  channel approximately > 

200 feet  downstream from the toe o f  the fill '-slope. 
The barrier will consist o f  an engineered dike n o t  to 
exceed eight f ee t  i n  height. 
will 

, 
\ 

The resulting basin 
be a pernanent structure covering 0 .2  t o  0.3 acres. 

. The basin will reduce the hydrologic energy of runoff 
from the plant s i t e  and allow suspended solids to 
s e t t l e  ou t .  The accumulated sediments i n  the basin 
w i l l  be removed and disposed o f  a s  t h e  basin becomes 

two-thirds f u l l .  The sediment will be eval'uated for 
the presence o f  toxic or hazardous substances, prior 
to  removal, to, determine the necessity for  disposal 
a t  regulated s i t e s .  - ' 

The basin will be inspected f o r  sediment levels 
following each rainstorm. NCPA will also monitor the 
quality of water released from the sedimentation basin 
i n t o  the tributary o f  Big Sulphur Creek. 

. 

. NCPA will lay perforated metal pipe i n  trenches along 
the . \  original drainage channel t o  col lect  water from 
the natural seep. The outfall of the pipes will be 
the sedimentation bas in .  

. * All disturbed slopes, cuts and f i l l s  will be revegetated 
i n  order t o  stabil'ize so i l s  and  minimize s i l t a t ion .  

b. Water Quality 

. A sp i l l  contingency plan shall be  f i l ed  w i t h  the USGS. 
i 

-33- 
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. Spills from the turbine/generator building will be 
collected in a 2,000 gallon capacity drainage 
sump and pumped by one of two 120 gprn pumps to 
a'reinjection surge tank and pump pit, from 
which the condensate will be reinjected into 
steam reservoir by Shell. 

Normal overflow from the cooling tower basins 
(250-700 gpm form each of two basins) will 
flow directly into the reinjection surge tank 
for reinjection. The reinjection pump pit 
will be drained by a 1,400 gprn pump. 
pumps will be provided, one primary, one back- 

. 

Two 
. 

unoff will also be collected in the spill 
on basin, the diversion valve box will 

have a rainfall discharge valve which will permit 
runoff to flow off the site to the sedimentation 
basin at the toe of the fill. A contaminate dis- 
charge valve on the box will permit spilled con- 
densate to flow into the reinjection surge tank 
for reinjection to the steam reservoir. 

. Within the cooling towers. NC will install water 
level indicators with an alarm system which will 
arn p l a n t  operators w h e n e v e r  the change i n  w a t e r  

I 

i 
-0 
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. The 1st  1/2 ( i n c h  of cont,inuous rainwater entering 
the Stretford process area, wi 11 be retained on the 
plant s i t e  then pumped t o  the reinjection sump. 

NCPA will orient the coo.ling tower structure parallel 
t o  the direction o f  the prevailing viinds a t  the pro- 
ject’site t o  reduce the amount of  emission from the 
cool i ng towers. 

Limited quantities of potentially toxic or hazardous 
wastes will be permitted t o  be stored on-site fo r  a 
limited period o f  time. Storage f a c i l i t i e s  shall be 
maintained in conformance w i t h  reguIations o f  the 

regional water quality control boards. These regula- , 

t i o n s  r e q u i r e  an o p e r a t i o n s  p l a n  s t i p u l a t i n g  t h e  

volume of waste and the storage, disposal and 

\ 

. 

I . 

, California Department of Health Services and the 

/ 
’ handling methods. 

. Transportation o f  these wastes i s  under regulation 
by the Department of Health Services, Hazardous 
Materials Management Section. 
removed‘ from the s i t e  fo r  disposal shall be carried 
by registered haulers who shall comply w i t h  applicable 
sections of  the California Health and Safety Code and 
pursuant DOHS regulations. 

The producer of hazardous wastes i s  responsible for  
t he i r  disposal even a f t e r  they have been delivered t o  
the hauler. I n  the event of a sp i l l  d u r i n g  handling 
or  transporting of these wastes, the Department o f  

Health Services and appropriate Regional Nater Quality 
Control Board will respond, requiring needed abatement, 
clean-up, o r  other preventive measures as may be re- 
qui red. 

Hazardous wastes being 

. 

I 

i 
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. Hazardous wastes shall be disposed o f  a t  approved 
Class 11-1 s i t e s ,  such as M t i nez, /1jddl etown o r  
Kelseyville. 

-0 
NCPA shall determine whether the 

proposed disposal s i  t e ( s )  has, adequate capacity fo r  
estimated wastes produced d u r i n g  the lifetime of the 
proposed project. 

Elemental su l fu r  produced as a by-product o f  the 
Stretford process i s  considered hazardous i f  i t  i s  

t o  the regulations shown above. 

/ . 
- 

disposed o f  as a waste. As such i t  i s  subject 

3.  Biological Resources 

a. Vegetation Impacts - M i t i g a t i o n  Measures t o  be Practiced 

n of disturbed areas is  necessary t o  reduce 
ac ts .  Most disturbed so i l s  provide a 

Vegetation reasonable seed bed fo r  vegetative growth .  
must be reestablished on a l l  disturbed areas, except 
those occupied by buildings o r  project-related f a c i l i t i e s  

adbeds o f  necessary access roads. 

ta t ion procedures will ta,ke place during the 
period o f  July t h r o u g h  October of the same year i n  
which the disturbance occurred ( i  . e . ,  seeding attempts 

--e " . *  
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-, *a . Si t e  rehabi l i ta t ion e f fo r t s  by the NCPA shall  
continue until  USGS has determined e i the r  t h a t  

able success has  been achieved o r  that  
able e f f o r t  has been expended. 

. Cooling towers shall  incorporate current design 
to  minimize the amount, the direct ion,  a n d  the 
potentially deleterious composition of the cooling 
tower emissions and d r i f t .  

. NCPA will par t ic ipate  i n  continual s c i en t i f i c  studies 
i n  The Geysers KGRA by geothermal developers and  
operators and the sc i en t i f i c  community to  determine 
the degree to  which cooling tower emissions a n d  d r i f t  
a r e  detrimental to.surrounding vegetation, particularly 
the Streptanthus morrisonii. 

. The NCPA shall prepare and  implement a vegetation 
monitoring program to  a s s i s t  i n  data collection for 
such a study. 
from the cooling towers shall  ;e ident i f ied ,  b o t h  
w i t h i n  and outside the proj,ected d r i f t  precipitation 
pattern. E x i s t i n g  vegetation quantity and  diversity 
shall be described as p a r t  of the baseline study 
required by the USGS Geothermal Resources Order No. 4 

Sample plots located a t  varying distances 

' 
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. Since the proposed project is  located on  public 
lands, the land m u s t  remain reasonably I accessible 
for use by the public. However, protective rnea- 
sures such as fencing o r  posting will be required 
to  reduce access t o  environmentally sensitive or 
potentially hazardous areas. 

. ‘  

. The NCPA shall conduct an intensive vegetative 
inventory, d u r i n g  the appropriate flowering period, 
of a l l  areas which have been identified as potential 
habitat f o r  UTE plants. The inventory shall also 
include any area which would be disturbed dur ing  
the s i t e  development and construction phases o f  the 
proposed project. 
vegetative inventory s h a l l  be  coordinated w i t h  t h e  
Ukiah Office of the BLM. 

I f  any .UTE plants a re  found in areas subject to 
construction disturbance, e i ther  the act ivi ty  l ikely 
to  d i s t u r b  the plants will be adjusted o r  relocated, 
o r  the plants will be transplanted t o  a similar 
habitat away from the proposed devel opmen t. 

All project-related surface disturbances a t  the 
plant s i t e  shall be located and designed so t h a t  a 
change i n  environmental conditions (e.g., soi l  
erosion, change i n  moisture requirements or cooling 
tower discharge components) would not affect  known 

populations o f  UTE plants, o r  their  potential habitat. 
NCPA shall conduct monitoring studies to determine 
th’e extent of actual vegetation effects caused by 
cooling ‘tower d r i f t  from th is  power plant and 
particularly the e f fec ts  on the Streptanthus complex. 

. 

The extent and t iming  o f  the 

. 

. 
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/ .' Faci l i t i es  for  collecting and diverting the seed water for  
wildl i fe  use should be constructed i n  a manner t h a t  will 
not entrap wildl i fe .  

. Plantings t o  provide f and cover to  wildlife species should 
be placed around the edge o f  the sediment basin consistent 
w i t h  the revegetation program. 

A monitoring study will be conducted t o  verify the effectivenes 
'of the erosion control programs. These studies will include 
monitoring of s i l t a t i o n  i n  B i g  Sulfer Creek near the p o i n t  
where the intermittent drainage empties i n t o  the creek and 
monitoring of the success 'and density of vegetation on the 
revegetated f i l l  slopes. 

Design of a l l  project-related f a c i l i t i e s ,  s i t e  development, 
and preparation of roadbeds wi 11 incorporate stringent spec- 
i f ica t ions  to  minimize erosion and resultant s i l t a t i on  in a l l  
drainages affected by proposed project ac t iv i t i e s .  

Depending upon qual i ty  of the water, a concrete water storage 
basin (500 gallon maximum capacity) and a wildlife drinking 
f a c i l i t y  consisting of small rock a n d  concrete ramps must 

. 

. 

. 

be c o n s t r u c t e d .  

undistrubed vegetation adjacent to  the drainage. I f  
water from the seep 
may have t o  be pipe 
plant. €he f a c i l i t y  mu t o  provide water 
t h r o u g h o u t  the year. 

I t  m u s t  be  l o c a t e d  below t h e  p l a n t  s i t e  i n  

s truction, water 
from - the Dower 



Special plantings t o  provide food a n d  cover t o  wildlife species. 
should be made around the watering area. Special plantings o f  
willows and other’plants to provide food and cover to wildlife 
species should be made around the watering area and  in wet 
depressiondalong the channel where these plants do not now . 

_ I .  occur. 

4. Air Resources 

a. Air Quality - M i t i g a t i o n  Measures t o  be Practiced 

. To reduce the H S emissions of the proposed power plant, 

the proposed project. 

2 
’ NCPA will construct a Stretford process u n i t  a s -pa r t  of 

. 

. 
The H2S emissions shall be reduced below 100 grams/mwh. 

NCPA shall f i l e  w i t h  the USGS an analysis of available i n f o r -  
mation on the H2S abatement performance testing a t  U n i t  15 and 
i t s  applicability to  the proposed NCPA p l a n t .  
shall include t e s t  data on the Stretford process, condenser 
partitioning and steam characteristics. 
contingent upon the availabil i ty of data from PG&E. 

A secondary abatement system shall be installed and available,’ 
if needed, a t  plant s t a r t  up .  

Upon NCPA plant operation, NCPA shall monitor H2S abatement 
system performance. If compliance w i t h  Rule 455 ( b )  i s  not 
achieved, NCPA will prepare, prior to i ts  implementation a plan 
for  additional treatment of gases t o  achieve H2S di,scharge 
requirements. 
review and approval. 

Prior to  NCPA plant operation, NCPA will submit t o  the USGS a 
specific H2S monitoring plan of  the abatement system performance 
of the f ac i l i t y .  

Results o f  the moni to r ing  program are to  be submitted t o  the USE 

as  follows: 

1. 

Such a report - 

This analysis will be 

I . 

. 

The plan should be submitted to the USGS f o r  thei 

. 

. 

NCPA shall provide a report on the results o f  the moni tor ins  
program w i t h i n  90 days a f t e r  the faci  1 i t y  commences comer-@ 
cia1 operation, provided the report covers a m i n i m u m  period 

-43- 
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of 75 operating days, including, i f '  possible, a period'of 
30 consecutive operating.days. 
report  shall  be based on the highest levels of emissions 
and e lec t r ica l  power generation achieved. 

The d a t a  used for the 

2. I f  d u r i n g  the f i r s t  90 days o f  m o n i t o r i n g  described i n  item 
( a ) ,  100 percent rated power has not been achieved for  a 
cumulative period equal t o  30 days, a second report shall be 
issued. T h i s  report shall  be based on d a t a  obtained a t  
100 percent rated power for a cumulative period equal t o  30 

. days. 

Infra-red aer ia l  photography taken d u r i n g  September to October 
(Pre- a n d  pos t  operation of power plant.  A l s o ,  the coverage, 
a l t i tude ,  e t c . ,  should be compatible w i t h  ongoing  PG&E monitor-  
i n g . )  

NCPA shall  return a l l  untreated steam and /o r  condensate to 
injection p o i n t s  such t h a t  hydrogen sulf ide will be treated u p  - 
to  the standards of rule 455 ( a )  and ( b ) .  

steam and/or condensates a re  Stretford system process steam, , 

knock-out drum condensate, su l fur  storage process, sulfur  de- 
canter blowdown, in t e r  and a f t e r  condenser, e tc .  

For the primary hydrogen sulf ied control system (Stretford 
system) the NCPA shall provide f o r  99% ava i lab i l i ty  o r  provide 
an  auxillary f o r  the active r o t a t i n g  mechanical equipment. Eaci 

over the fai led origind 

. 

. 

Such untreated 

. 

n imum 8 days storage 
conversion of  i n c o m i n g  
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t h a t  compliance w i t h  Rule 455 ( b )  bf the NSCAPCD can 
be met. Such data shall be su i t t e d  t o  the USGS 30 

days prior t o  proceeding w i t h  sign of the proposed 
system unless otherwise notified by the USGS. In th i s  
event, the USGS shall issue a decision within 20 days 

or-construction drawings  o f  the secondary 
abatement system shall be submitted to  the USGS 30 days 
prior t o  construction of this system unless otherwise 
notified. In t h i s  event, the USGS shal l  issue a decision 
w i t h i n  20 days o f  the hearing. 

. NCPA s h a l l  enter i n t o  a program to  f u n d  a survey 
for continuous H2S emission r a t e  m o n i t o r i n g  devices or 
system. The preliminary report i s  due October 1, 1980 
and shall include each instrument or  system considered; 
i t s  advantages, disadvantages, accuracies, precision and 
applicability; recommendation fo r  best candidate a n d  a 
preliminary design. 
continuous monitoring i s  n o t  sui table ,  the NCPA shall 
submit approved-for-construction drawings  t o  the USGS 

by January 1, 1981. 

Unless the NCPA a n d  USGS agree 

t Middletom or old 



I ,  

unless an  a1 ternative method of ambient monitoring 

b r  performed by another party. 

. NCPA, w i t h i n  60 days of commerci 1 operation, shall 
demonstrate tha t  the applicable emissions, limitations 
of NSCAPCD rules are being maintained during normal 
power plant operations. N C  P A  - shall s u b m i t t  a 
detailed performance t e s t  plan t o  the USGS a t  l ea s t  
30 days pr ior  t o  such tes t s .  NCPA's proposed t e s t  
plan 'mus t  receive USGS approval before such tes t s  
may be conducted to' achieve compliance. 
completely and accurately make such compliance, 
demonstrations may be cause f o r  USGS action t o  shut 
down o r  cur ta i l  the operation of NCPA's project until 
remedial action can be taken a f t e r  proper notice and 
pub1 i c  hearing. 
For purposes o f  these conditions, "normal I' operaticin 
is defined as  operation of the f a c i l i t y  w i t h i n  abate- 
ment equipment installed and operating to  specifications 
enumerated herein. 

Failure t o  

' 

5. .Energy and Materials Resources 

Energy Resources - Mi'tigation Measures t o  be Practiced 

. Every e f fo r t  must be exercised t o  maintain maximum 
productivity o f  the reservoir. These efforts will - 
include analysis of we1 1 and reservoir production 
data, production moni toring and appropriate reservoir 
engineering . 

\ >  

-47- 



-. e 6. Health and Safety 

a. Health - The following Mitigation Measures shall be 
Practiced 

. Mitigation of health effects  o r  the potential fo r  

r 

adverse health effects from iphalation of geothermal 
pollutants wherever possible. 

Moni to r ing  emissions and concentrations of H,S will . 
L 

be conducted to  ensure continued compliance w i t h  
applicable regulations and s t a n d a r d s  t o  a s s i s t  i n  
the protection of  public health. 

. The NCPA will moni tor  concentrations o f  radon-222 
i n  incoming steam quarterly to  ensure continued 
compliance w i t h  s t a t e  standards. 

. The NCPA will monitor concentrations o f  ammonia, 
mercury, arsenic and  boron i n  incoming steam 
quarterly. I f  concentrations are suff ic ient  t o  
resu l t  i n  significant ambient concentrations o f  
these pollutants above the l imits discussed in the 
AFC, the NCPA will conduct an ambient monitoring 



- 
I .  

. Law - California Administrative Code, T i t l e  22 ,  Division 
4,  Chapter 3 0 ,  "Min imum Standards f o r  Management of 
Hazardous and Extremely Hazardous Wastes." 

. Law - Porten-Cologne Water,Quality Control Act. California 
Administrative Code, T i t l e  23, Section 13260' ( requiring 

o f  the s ta te  'to f i l e  a report o f  waste discharge). 
.any person discharging waste which'could a f f ec t  waters 

1 

. Law - California Administrative Code, T i t l e  23, Sub- 
Chapter 15 (implementing Porten-Cologne Act w i t h  - respect 
t o  waste disposal t o  land). In the absence of CEC ex- 

clusive sit ing authority, the responsible agencies are 
the North Coast and Central Valley Regional Water Quality 
Control Boards. 

b. Actions 
I 

. Cooling tower sludge, Str>etford solution purge, and 
sulfur cake produced by the Stretford U n i t  a re  potentialy 
toxic substances and therefore handlers of these 
materials must be registered waste haulers. 

Alternative available s i t e s  should be designated prior 
to  issuance o f  the cer t i f icat ion.  
provide the USGS w i t h  a l e t t e r  from the alternative s i t e  
operators stating tha t  the s i t e  has suff ic ient  capacity 
to  contain the amounts of waste produced. 
review the acceptability of the s i t e s  proposed by NCPA 
and to advise the NCPA of t he i r  su i t ab i l i t y  and limitations. 

. 
NCPA should also 

The USGS shall . 
r 

I . NCPA shall use only the designated s i t e s .  This shall 
be done by a n  appropriate term i n  the contract si'gned 
by NCPA and the cons t ruc t ion  contractor. 
such contract shall be provided to the USGS. 

A copy of any 



8. Noise ' 

a. Standards and Codes t o  be followed 

. Cal-OSHA Occupational Noise Exposure Regulations, 
T i t l e  80 CAC, Article 105, General Industrial Orders. 

. Occupational Health and Safety Act o f  1970 
- 

b. Actions 

. I f  the MCPA receives public complaints on the Noise 
due to  construction, the NCPA shall inform the USGS 

and shall conduct noise surveys a t  the sensit ive 
receptors registering the complaints and a t  the f ac i l i t y  
property l ine nearest the complaining receptors. 
shall be taken f o r  the period of the working day and  
under similar circumstances t h a t  the complaints were 
made. 
and  L levels ( where x = 10, 50 and  90 ).  NCPA shall 
prepare and  submitt a report to  t he  USGS containing 
the resu1,ts of the survey, a record of the complaints, and  
mitigations which the NCPA has appl'ied and  the results 
of the mitigation. Is inadequate the USGS will propose 

Surveys 

The survey shall be reported i n  terms o f  the L, 

eq 

B-52 



e NCPA shall provide a report 90 days a f t e r  the f ac i l i t y  
has reached steady s t a t e  operations, provide a report 
to the USGS of the survey and a record of any public 
complaints of the noise from operation of the project. 
The report should also de ta i l  mitigation plans and 
schedules in the event t ha t  the county standards are 
exceeded o r  the public has complained of noise fYom the 
project. The USGS will advise the Commission of i t s  
review of the NCPA's report and of any non-conformance 
w i t h  applicable standards. , If  mitigations are required, 
the NCPA will submit a ce r t i f i ed  report t o  the USGS 
verifying t h a t  the resu l t s  of the mitigations have alleviated 
the non-conformance item. 

% 

. The Applicant need-not provide any additional noise 
surveys o r  reports o f  the off-s i te  opera'tional noise of 
the project unless the public registers complaints that 
the noise frcm the project is increasing due t o  change 
i n  the operation of the f a c i l i t y .  

The Applicant should conduct noise surveys of the suspected 
noise-hazardous areas i n  the faci 1 i ty when faci 1 i t y  has 
reached i t s  %anticipated capacity factor. 
The Applicant should provide a report 90 days a f t e r  the, 
f a c i l i t y  has reached i t s  anticipated capacity factor t o  

. 
' 

! the USGS and make t h e  report available upon request t o  . 

DOSH. 

mitigation plans and schedules. 
The report should contain the resu l t s  of the surveys, 

Surveys, are t o  provide base 1 ine information should future  
i l a i n t s  arise. 
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. The NCPA shall undertake the noise impact mitigation 
measures specified below: 

a .  Path treatment will be installed on the exterior 
surfaces of the steam ejectors and  will  consist of 
mineral wool and an impervious membrane ( a l u m i n u m  
and/or 1 ead jacket)  . 

b. Thermal (high-density) insulation will  be installed 
on the exterior surfaces of the steam turbine and will 
reduce the noise inside the turbine building. 

c. The turbine b u i l d i n g  wells and  roof will  reduce 
noise propagating to  the outside environment. 

d .  A sound-proof off ice  space will be b u i l t  on the 
turbine-generator f loor  inside the building. 

CPA present purchase specifications f o r  mechanical 
quipment encourages manufacturers t o  supply equip- 
ent t h a t  produces a sound level no greater t h a n  
0 dBA a t  three f e e t  from the boundaries of the 

device. 
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9. Public and Occupational Health 

a. Standards and Codes t o  be followed: 
. ., 

. California Health and Safety Code Section 25607. 

b. Actions 

. The NCPA shall conform to the following requirements 
f o r  monitoring and reporting radon - 222. 

1. Each power production u n i t  must be sampled such that 
the instantaneous radon-222 emission rate (Ci/sec) 
t o  the environment can be accurately determined. 

Each u n i t  must be sampled a t  l ea s t  quarterly. 

The sampling and analysis methods must be shown 
, t o  be accurate by comparison t o  known ' s tandards 

supplied by an. acceptable source (NBS or EPA4) .  
T h i s  "standard comparison'' o r  "calibration" shall 
be run  w i t h  each s e t  of samples counted unless i t  
i s  shown tha t  the counting system i s  sufficiently 
stable that calibration i s  unnecessary for each 
r u n ,  then calibration shal'l be required a t  l ea s t  
once per year. 

' 4. 'Notification levels (as  specific activity determined 
i n  the effluent) are: 
3pCi / l  o f  Rn-222 warranting a written 30-day notice 
to  USGS upon confirmation of that  level i n  the 
original sample, and 6 p C i / l ,  Rn-222 war ran t ing  a 
notification t o  USGS w i t h i n  24 hours o f  detecting 
that level of ac t iv i ty  i n  a sample. 

2. 

3. 
' 

< ,  
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samples taken will be 
te sample sent t o  the dupl icated, with the 

Sanitation and for cross-check 
analysis as a quality control on the utility's l a b  

t o  the USGS. It shall 

te, and include one sigma calculatjon for cmis 
standard deviation associated with the counting 

A shall conduct quart 

mencement of commercial 
on. The reports w submitted to the USGS. 

I 

he pol7ution emissions 
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LETTER OF UNDERSTANDING BETWEEN CEC AND USGS 

RESPONSIBILITIES FOR THE NCPA GEOTHERMAL PROJECT NO. 2 
WITH RESPECT TO POST-LICENSING DUTIES AND 

I. INTRODUCTION 

Pursuant to the Memorandum of Understanding dated 

November 16, 1978, the California Energy Commission (CEC), 

United States Geologic Survey (USGS), Bureau of Land Manage- 

ment (BLM), and Department of Energy (DOE) undertook a 

cooperative effort to compile the environmental documentation 

necessary to comply with the National Environmental Policy Act 

(NEPA) and the California Environmental Quality Act (CEQA) and 

to issue necessary permits, licenses, and loan guarantees for 

Northern California Power Agency's (NCPA) proposed Geothermal 

Project No. 2 .  

The purpose of this agreement is to set forth the duties 

and responsibilities of the CEC and the USGS following the 

issuance of licenses and approvals for the NCPA Geothermal 

Project No. 2 .  This agreement also includes provisions for 

post-certification supervisi e project to insure that 

the project is constructed a 

and conditions of c d'licenses, and in compliance 

with applicable nces. These provi- 

sions are attac 
. -  

located on federal1 

resources owned by the United States and managed by the USGS 
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F. The USGS and the CEC agree that the terms of this 

agreement supersede any differing or inconsistent terms which 

may appear in Appendix B and that the provisions of Appendix 

B shall be implemented consistently with the terms of this 

agreement. 

G. Decisions of the Area Geothermal Supervisor may be 

appealed under the provisions of 30 CFR Part 290. 

H. The USGS agrees to maintain possession of all proprie- 

tary information which may be submitted by the Applicant 

pursuant to the provisions of Appendix B. 

such proprietary information at the offices of the USGS. 

The CEC may review 

111. PRIMARY CEC INVOLVEM.ENT 

Subsequent to CEC ,certification of the NCPA Geothermal 

Project No. 2, the Commission shall be primarily involved in 

the review of. final seismic design criteria, structural design 

criteria for critical structures and components, conceptual 

and final design of air pollution control equipment, and in 

-3 - 
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critical structures and components until it has expressly 

solicited the advice and recommendations of the CEC. 

decision of the USGS does not adopt the recommendations of 

the CEC, the USGS shall provide written explanation of its 

reasons for not adopting such reconunendations.' 

If the 

- ( I  
' 

As used in this agreement, critical structures include 

the turbine ,generator building, the cooling tower structure, 

the turbine generator structure, and the switchyard structure. 

Critical components include: the turbine generator, the surface 

condensor, the gas removal equipment, the overhead bridge crane, 

the main transformers, the H2S abatement facility, the circu- 

lating water pumps, and the switchyard equipment. 

( 3 )  The USGS shall not approve mitigation measures for 

significant adverse geologic conditions until it has solicited 

the' advice and recommendations of the CEC. 

As used in this agreement, a significant adverse geologic 

condition is a condition which requires an alteration of the 

project's design concept and the- preparation of new design 

calculations 

IV. SECONDARY CEC INVOLVUEWT 

A. The CEC shall be secondarily involved in the execution 

and evaluation of all mitigation measures specified in the 

Final Joint Environmental Study. 

involvement shall be carried out as follows: 

The.Commission's secondary 

i 

(1) All required Plans of Operation, Applications 

for Permits, reports, designs, and similar documents shall be 

submitted by the Applicant to the USGS. 
I 0 The USGS shall immedi- 
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by t h e  S u p e r v i s o r ,  USGS. 

( 2 )  The CEC may submit  advice and recommendations 

i n  Appendix B: 

(1) The USGS i n  accordance  w i t h  3O’CFR 270.34-1 

e a c h  m i t i g a t i o n  measure w i l l  be  implemented; 

( 2 )  The USGS s h a l l  r e q u i r e  t h e  App l i can t  t o  submit  

Annual Repor t s  of  Compliance under  30 CFR 270.76; 

( 3 )  The USGS C o n s t r u c t i o n  P e r m i t  s h a l l  i n c l u d e  p r o v i -  

s i o n s  f o r  CEC i n s p e c t i o n  of t h e  s i t e  and r e l a t e d  f a c i l i t i e s .  , 

Dated: 

-- 0 
-=J - 
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State of Ca1:fornia I The Resources Agency of Culifornio 

Pdfi e rn Q ff a E3 Q u m 

To : Conunissiorier C. Suzanne Reed Dote: February 19, 1980 

cc: S tan  Valkosky Telephone: ATSS ( 916 1 920-6833 
I ( 1 
/ I  

From : California Energy Commission - James H. 

L 

11 11 Howe Avenue 
Sacramento, 95825 

Subiecr: NCPA #2 79-MC-2: ACCEPTABILITY OF APPLICANTS SEISMIC DESIGN CRITZRIA 

In November 1979, the  Applicant informed the Committee' t h a t  i t  des i r ed  t o  change 
a major component G f  t he  propos d p r o j e c t ' s  seismic design c r i t e r i a -  
Applicant sought t o  change tlie peak bedrock acce le ra t ion  f o r  c r i t i c a l  p l a n t  
components from the  previous ly  s t i p u l a t e d  t o  0.35g. t o  O.27g. 
t h a t ,  i f  t he  peak bedrock acce le ra t ion  were lowered toL0.27g., t he  Applicant 
would be requi red  t o  perform an a n a l y s i s  t h a t  could demonstrate t h e  v a l i d i t y  
of t he  lower value. 'The S t a f f  o f fe red  guidance t o  the  Applicant i n  deve1opir.g 
t h e  methodology f o r  t h i s  a n d y s i s .  

On Eecember 6,  1979, the  S t a f f  and Applicant met i n  a workshop and developed a 

th? Applicant informed the '  S t a f f  :%Re: 
ewicz t o  J. E, Wazlaw) tha t ,  t he  & a l y s i s  w a s  c o q l e t e d  and the  r e s u l t s  showed 
t h a t  a peak bedrock acce le ra t ion  of 0.20g. MBS j u s t i f i a S l c .  

The S t a f f  reviewed t h e  Applican 
peak bedrock acce le ra t ion  0.20g 
t h e  prev ious ly  agreed upon methodology w a s  employed i n  the  seismic hazard a n d y s i s ,  
bu t  t h e  a n a l y s i s  was not  conservat ive i n  seve ra l  r e spec t s ,  most notably i n  re -  
currence r e l a t i o n s h i p s  of t h e  Maacama fault, a n d q i n  a t t enua t ion  r e l a t ionsh iys .  

The 

The S t a f f  ind ica ted  

mutually acceptab le  methodology f o r  t h e  seismic aqalysis .  On DecemSer I O ,  -. 1979: . .  
L e t t e r ,  dated December -10, 'i973,, YierrzszIcl- 

s a n a l y s i s  and r e s u l t s  and be l i eves  t h a t  8 
is no t  s u m o r t a b l e  by the  ana lys i s -  I n  g e n e r a ,  

c-1 



NCPA - 2 
S T A l t  Of, CALIfORNlA-THE RESOURCES AGENCY 
-___I-.-_----- - -----.I- EDMUNO G. BROWN 1 9 .  Gorwnor 

ENERGY RESOURCES CONSERVATIObI 
YO DEVELOPMENT COMMISSION 

, I 1  HOW€ AVENUE 
SACRAMENTO, CALlfOfiNlA 9562s 

(916) 920-6133 

Ewarber - 26, 1979 

Fir. Jon PictruszlLimicz 
Pro jcct Erigineer 
pjorthern ,California pcX.;er Aqency 
770 fiely Eoclevard 
Ssnta Clara, California 95051 

Dear Jon: 

I c- 2 



Northern California Bower Agency 
770 Kiely Boulevard o Santa Clara, California 95051 (408) 248-3422 

PHILIP G. MICHAELS 
General Manager 

December 10, 1979 

Jim Wazlaw 
Project Manager 
Cal i fornia Energy Commission 
11 11 Howe 'Avenue 
Sacramento, CA 

Re: NCPA Geothermal Project No. 2 , -  Seismic Criteria 

Dear Jim: 

The purpose of this l e t t e r  is  to  formally transmit t o  the California 
Energy Commission (CEC) s t a f f  information which NCPA provided a t  the 
workshop on December 6 ,  1979. 
shortly which will provide a statement of the agreement reached be- 
tween NCPA and the CEC s t a f f  a t  tha t  workshop. 

.Design Earthquake Peak Grand Acceleration Values 

My l e t t e r  of November 8, 1979,L provided tentative peak horizontal 
bedrock acceleration values which had been calculated using the seismic 
model developed i n  the CEC s t a f f ' s  generic seismic workshop. 

A follow-up l e t t e r  will be transmitted 

The new 

Engineers , da ted  
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Consulting Engi ers 0 940 East Meadow Drive 0 Palo Alto, California 94303 0 Phone (415) 494-7555 

December 3, 1979 
Our Job No. 2005-A5 

r SA1 Engineers, Inc. &@,fj :. &A 

n 3200 Scott Boulevard 

DEC 0 3 1979 
Santa Clara, California 95050 

Attention: Mr. Edgar Martinez , 

Gentlemen: ,, REC-E!YE-D: 

*NCPA 2 Geothermal Power Plant 
Re: Desigh Earthquake 

b 

This letter presents revised estirnatGs of bedrock acceferations a t  t he  captioned site due 
to the seismic model suggested by {he California Eneriy Commission (see our attached 

e have revised the acceierations as requested by YOU on 

bas(s of more up to date  acceleration curves (Donovan, 

presint  data  for earthquakes in the magnitude 5.0 to 6-5 
The newer curves also indicate slightly revised 

, let ter,of October e .  30, 1979). 

November 30, 1979, and 

1978, EERI Conference) 
range not presented in earlier curves. 

accelerations for some earthquakes greater than magnitude 6.5. 

lie 40-year, 60-year and 100-yea; return period earthquakes were determined from 

Figures 1-A and 1-B, Earthquake Recurrence and Magnihde Curves. These a re  based on 

, 

- 

IlY,  because of t he  
d the  local event, we 

curve) for both. Because t h e  Rodgers 

d considered to be.part of the same 

gical Survey has said 

monitoring at the  

that  of the overall 

radius recurrence 

Y 

the Maacama also 

.;-a 
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1. Bared on procedures descrlbed In "Grthquake Resistant DesiJn". by O.J. Dowrlck 1977. 

following formula: M=1*(2/3](k). where M i s  the magnituae and le  the intensity at ?he epicenter. 
-.- - . 2. Earthquakes given In.Modlfied Meru l l i  lntenrlty Salc i  Were ce m d  to Rlcnter hla nituds usinp th. 



SA1 Engineers, Inc. Page 2 

December 3, 1979 

The following table summarizes our revised bedrock acceleration estimates: 

Causative Fault San Andreas Rodgers Creek Maacama - Local 
Earthquake Magnitude (M CE) 8.25 6.5 

52 35 Distance to Site (km) 

Bedrock Acceleration a t  
Site (gl 
Approximate Peak Vertical 0.18 0.07 

Bedrock Acceleration at 
Site (g) 

100-Year Return Period 
Earthquake Magnitude 8.25 6.2 
Approximate Peak Horizontal 0.27 0.0 8 

Bedrock Acceleration at 
Site (g> 
Approximate Peak Vertical 0.18 , 0.05 

Bedrock AcceIeration at 
Site (gl 

60-year Return Period 

Approximate Peak Horizontal 0.1 5 0.06 

Bedrock Acceleration at 

Approximate Peak Horizontal 0.27 0.1 1 

I 

Earthquake Magnitude - 7.4 5.7 

Approximate Peak 0.10 0.04 

, Site (gl 

Bedrock Acceleration at  
Site (gl 

40-Y ear Re turn Period 
Earthquake Magnitude 

Bedrock Acceleration at 
Site (g) 

Approximate Peak Vertical 0.08 0.03 
Bedrock Acceleration at 
Site (g) 
'Distance from site to earthquake focus 

' 

5.2 
.. Approximate Peak Horizontal 0.12 0.05 

7.1 

6.75 5.0 

i 3  9s  
0.17 - r  0.30 

0.20 0.1 1 

6.0 5.0 
0.20 . 0.17 

0.13 0.1 1 

5.4 . 4.5 
0.1 4 0.13 

0.09 0.09 

4.9 4.2 
0.1 1 0.10 7 

0.07 0.07 



SA1 Engineers, Inc. Page 3 
December 3, 1979 

We trust t ha t  this provi 
any questions or comments,  please call. 

.you with the information required at this time. If you have 

GBT/TT/S K A/dm e 
(3 copies sent)  

Yours very truly, 

COOPER ti CLARK 

TOM TEJIMA 
Civil Engineer 21,113 





Northern California Power Agency -e 
770 Kiely Boulevard Santa Clara. Callforma 95051 (408) 248-3422 

PHILIP G.  MICHAELS 
General M m q e r  I " 

- Mr. Jim Wazlaw 
California Energy Commission 
l l i l  Howe Avenue 
Sacramento, CA 95825 

RE: 

Dear Jim; 

26, 1979, for interested participants t o  develop a consistant, reasonable 
method for  evaluating seismic conditions i n  the Geysers KGRA. 
cluded representatives from the CEC,  USGS, PGSE, Dames and Moore, E a r t h  
Science Associates, SA1 Engineers, Cooper-Clark, Ru th  and Going, Stone and 
Webster and NCPA. 

A t  t h a t  meeting i t  was\decided t h a t  the data base was adequate t o  evaluate 
the seismicity of the region. Three faul ts  and their-associated maximum 
credible events were selected t o  model the seismicity of  the region. 
fau l t s  se-lected were the San Andreas w i t h  maximum earthquake Ri.chter Magni tude  
o f  8.25, the Rogers Creek Fault w i t h  a Magnitude o f  6.5, and the Maacama 
with Magnitude o f  6.75. To this model, a local. event o f  Magnitude 5.0 was , 

added, occuri ng w i  t h i  
production area. 
mapped fau l t  and i 

Project NCPA No. 2 - Seismic Design Criteria 

. As you know, the California Energy Commission held a workshop on October 25,  

Attendees in- 

The 

c i r c l e  centered on the 
be. associated with any 

t o  assess the s?te 
above named fau l t s  

would be treated 

As a resul t  of t 
consultant has  rec projecJ s i t e  
and  h a s  tentdt'ivel 
following Peak Hor 

* t i ca l  analysis. 

CEC- S ta f f )  the 
bove seismic model. 

. 

c-11 I(  
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NCPA 2 SITS 

. .  

SEIS4IC HAZARD AXGYSIS FOR 

. .  
j 

1. I The nssmpt ions  md methods used in the prcvious scismic analysis were 
c l e a r l y  described i n  t!ic "Final Rqmrt, Gcotechnical I n w s t i g a t i o n ,  
Proposed 110 Kd Gothermal  bwer  Plant ard Transmission Line, N o r t h s n  

'California Ebwr Agency (fJCP.4), &ncrr,a County, Cal i fornia ,  fori SA1 Ehgineers, ' 

Inc." (Cooper-Clark and Associates; February 13, 1-9). 

2. To the  degree t h a t  the assumptions md methcdn uscd in the revised a n a l y s i s  
differ fmm those :'epwtcd by Coopewlark  (1979), they should be dcscr ibcd  
in similar d e t a i l  and c l a r i t y ;  

which h e r e  used to:  

a. define t h e  geographic39 l i m i t s  ccnsidcred f o r  each of the  i d e n t i f i e d  

1 

30 S F c i f i c a l l y ,  t he  q p l i c a n t  should describe the assumptions and methcds 

sources  San hidreas  f a u l t ,  1-Inacma f n u l t ,  M g e r s  Creek faul t ,  local 
sources 1 5  h rad ius  nmund steam production oma) and background, 

. .  

4 0' 

b. d e t e d n c  the nagnitude/frequency rclat ion3 for  each i d e n t i f i e d  source, 

-0 . 
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