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ABSTRACT 

Geothermal development i n  the Geysers KGRA has affected 1 ocal pub1 i c  services 
and fiscal resources i n  Sonoma, Lake, Mendocino, and Napa counties. Each of 
these counties underwent rapid populat ion growth between 1970 and 1980, some 
of which can be attributed t o  geothermal development. 

Th i s  report identifies the number of workers currently involved i n  the various 
aspects of geothermal development i n  the Geysers. Using two different 
development scenarios, projections are made for the number o f  power plants 
needed t o  reach the electrical generation capacity o f  the steam resource i n  
the Geysers. The report also projects the cumulative number of workers needed 
to  develop the steam field and t o  construct, operate, and maintain these power 
plants. Although the number of construction workers fluctuates, most are not 
likely t o  become new, permanent residents of the KGRA counties. 

The report examines the administrative and public service costs of geothermal 
development t o  local jurisdictions and compares these costs to  geothermal 
revenues accruing t o  the local governments. Revenues do not cover the 
immediate f i  scat needs resul t i n g  from increases i n 1 ocal road maintenance and 
school enrollment attributable t o  geothermal development. Several m i  t iga t ion  
options are discussed and a framework presented for calculating m i  t igat ion 
costs for school and road impacts. 

3 

t 
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PREFACE 

The Warren-Alquist Act provides the California Energy Commission (CEC) w i t h  
regulatory authority over the s i t i n g  of new geothermal power plants (50 mega- 
.watts or greater) and requires that  project-related impacts be adequately 
mitigated. The CEC recognized that a number of the potential impacts asso- 
ciated w i t h  development of a single power plant i n  the Geysers-Calistoga KGRA 
would be common to  .the development of additional power plants, and the impacts 
of several power plants could, cumulatively, compound the effects of each 
individual power plant. A committee of two Commissioners was assigned to 
gather information on the potential cumulative impacts related to  geothermal 
development i n  the Geysers KGRA. The CEC s taff  was directed t o  evaluate the 
potenti a1 for  cumulative impact n biol ogical resources, water resources, the 
geothermal reservoir i n  the Geysers, a i r  quality and public health, local 
roads and highways, and local agencies and public services. This study 
exami nes the impacts of geothermal devel opment on 1 oca1 governments and pub1 i c  
services: 

Geothermal development i n  the Geysers KGRA has had a number of effects on the 
residents and the governmental entities i n  the four counties of the KGRA. 
These socioeconomic effects are related primarily t o  changes i n  the size of an 
area's resident population and the rate a t  which such changes occur. The 
effects of construction of a single geothermal power plant in i t ia l ly  appeared 
t o  result i n  minimal impacts on local governments and fiscal resources. How- 
ever, simultaneous cons tion of severa nts, canbi ned w i t h  growth 
in the other aspects has produced increasingly 
apparent impacts on loc rovides a current infonna- 
tion base as well as a examination of the effects of geothermal 
development on local re l icy recommendations re provided for use 
i n  regulatory proceedings before the CEC. 

The CEC first release 
Geysers KGRA: 
n a s t a f f a f  
from the CEC's  
study to  representativ 
interest i n ,  
ment i n  the G 
tives of the geothermal developers, power plant developers/operators, con- 
struction c raf t  labor unions, planning consultants, and interested members of 
the public. Copies o f  the draft study were also placed i n  county branch 
1 ibraries i n  Santa Rosa (Sonoma County), lakeport (Lake County), Ukiah 
(Mendoci no County) , and Cal i stoga (Napa County . 

EE 84 PSI 



b Recognizing t h a t  the demographic and f i s c a l  data and the pro ject  schedule and 
work force Information were subject t o  per iod ic  change and var iat ion,  the CEC 
encouraged reviewers o f  the d r a f t  study t o  provide the CEC wi th  comments, new 
information, and more current data. I n  ear ly  June 1982 the CEC's Geysers 
Cumulative Impact Committee he ld  a publ ic  hearing t o  receive comments on the 
recommendation i n  the d r a f t  study t h a t  pro ject - re la ted impacts on l o c a l  school 
d i s t r i c t s  be mi t igated and on the proposed algori thm f o r  ca l cu la t i on  o f  the 
m i t i g a t i o n  fees. Comments were a lso received on the  ove ra l l  d r a f t  study and 
on the m i t i ga t i on  options f o r  geothermal-related impacts on l o c a l  roads and 
highways. I n  l a t e  July 1982 the CEC s t a f f  sponsored a publ ic  workshop t o  
respond t o  reviewers' questions and t o  receive comments on the d ra f t  study. 
Addi t ional  w r i t t e n  comments were received fo l lowinq d i s t r i b u t i o n  o f  the d r a f t  

4 

and again a f t e r  t he  pub l i c  hearing and the  workshop. 

The comments received on the d ra f t  study ranged from suggestions for minor 
changes i n  wording, t o  revis ions o f  data, t o  recommendations for revis ions in. 
t h e  contents o f  spec i f i c  sections, t o  s i g n i f i c a n t  di f ferences o f  opinion on 
the  appropriateness o f  assessing m i t i g a t i o n  fees. The ma jo r i t y  o f  the com- 
ments re la ted  t o  the proposed algorithms t o  be used f o r  ca l cu la t i ng  the 
m i t i g a t i o n  fees t o  be paid by power p lan t  developers whose pro jects  undergo 
CEC regulatory review. These fees would provide m i t i g a t i o  
r e l a t e d  enrollment increases i n  l o c a l  school d i s t r i c t s  which are a t  o r  over 
enrollment capacity. Areas o f  concern most frequently addressed were the .need 
f o r  addi t ional  m i t i g a t i o n  fees, the inc lus ion o f  the. geothermal-related work 
force i n  the ca l cu la t i on  o f  m i t i ga t i on  fees, and whether the m i t i g a t i o n  fees 
should be used t o  provide temporary o r  permanent school f a c f l i t i e s .  . 

During preparation o f  the f i na l  study, the d r a f t  study underwent substant ia l  
rev i s ion  based upon comments received, the a v a i l a b i l i t y  of new demographic and 
f i s c a l  data, and rev is ions i n  the proposed power p l a n t  development schedules 
and work force projections. Since the  rev is ions t o  the d r a f t  study occurred 
throughout a1 1 chapters, inc lud ing the References and Appendices, there has 
been no attempt made i n  the f i n a l  study t o  s p e c i f i c a l l y  i d e n t i f y  where words, 
t ex t ,  o r  numerical data have been changed. For the f i n a l  study, the demograp- 
h i c  data were drawn from United States Census reports published i n  ear ly  1982; 
the  f i sca l  data were updated wherever possible t o  the 1982-83 f i s c a l  year; the 
employment data were current through the end o f  1982; the  school enrollment 
data and capaci t ies were current through the f a l l  o f  the 1982-83 school year; 
and the geothermal power p lant  development schedules and work force projec- 
t i o n s  were current as of January 3, 1983. 

The f i n a l  study includes two new appendices which contain the algorithms f o r  
ca l cu la t i ng  the fees needed for m i t i g a t i o n  o f  pro ject - re la ted impacts on l oca l  
school d i s t r i c t s  and l o c a l  roads and highways. Appendix A presents the CEC 
s t a f f  po l i cy  regarding the m i t i ga t i on  o f  school enrollment impacts. This 
p o l i c y  i s  based upon the information gathered and presented i n  the d r a f t  study 
and the po l i cy  recommendations presented i n  the Executive Summary o f  the f i n a l  
study. Appendix A i s  avai lable as a separate document from the CE 
t i o n s  O f f i ce  (CEC Publ icat ion P700-82-009). 

Appendix B t o  the f i n a l  study presents the CEC s t a f f  po l i cy  regarding the 
m i t i g a t i o n  o f  Geysers road impacts. Appendix B i s  a l s o  avai lable from the 
CEC's Publications O f f i ce  (CEC Publ icat ion P700-82-010) . The po l i cy  recommen- 
dations i n  Appendix B a re  based upon an assessment of l o c a l  roads and highways 

1 

L- 

X 
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i n  the Geysers development area, t ra f f ic  patterns on those roadways, and main- 
tenance needs and x h e d u l  es. The Cal ifornia Department of Transportation, 
District  4, conducted the local road assessment under contract to the CEC. 
The contracted study, entitled "Transportation Study for the Geysers Geo- 
thermal Resource Area" (CEC Pub1 ication P700-81-034), was d i s t r ibu ted  i n  
December 1981 . 
In addition t o  presenting an assessment of the existing road, t raff ic ,  and 
maintenance situation i n  the Geysers area, the contract study provided a 
preliminary discussion of optional methods for financing repairs and ongoing 
maintenance which geothermal development necessitates. The CEC evaluated the 
financing options i n  the contract study and narrowed them down- to a proposed 
algorithm for assessing mitigation fees to provide for the costs o f  extra- 
ordi nary maintenance and possible reconstruction of 1 oca1 roadways impacted by 
geothermal-related traffic. Fol lowing public review and comment i n  CEC 
hearings, the CEC further refined the algorithm to provide for the identifica- 
tion of the extraordinary costs of road maintenance associated w i t h  specific 
power plant projects and the method for calculating the mitigation fees. 

Although the final study has the same t i t l e  as the draft  study--Cumulative 
Im act Study of the Ge sers KGRA: PUBLIC SERVICE IMPACTS OF GEOTHERMAL 
+-ma= h n t ~ i c a f f o 7 i - i l u m m ~ O O ~ ) ~ a n d ,  because 
o f  the revisions i n  the data and the text, contains different information. 
The f i rs t  copy of the final study is free and a fee of $6.85 will be charged 
for  each additional copy. Comments and revisions to  the final study should be 
addressed to Kathryn M. Matthews, California Energy Commission (MS-40), 1516 
N i n t h  Street, Sacramento, CA 95814, (916) 324-3592. 
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EXECUTIVE S WlMARY 
f 

The purpose o f  t h i s  study i s  two d. F i r s t ,  the study represents a cornpila- 
t i o n  o f  current information avai lable i n  l i t e r a t u r e  and from numerous i n d i v f -  
duals and governmental agencies know1 edgeable about socioeconomic impacts 
associated w i th  geothermal- development i n  the Geysers-Ca1 istoga Known Geo- 
thermal Resource Area (KGRA). Second, t h i s  study provides pol icy  recommenda- 
t i o n s  f o r  the Cal i forn ia  Energy Commission's (CEC) regulatory proceedings on 
geothermal power plants. 

z 

The demographic and socfoeconomfc information compiled f o r  t h i s  study has been 
used i n  the preparation o f  CEC s t a f f  analyses o f  proposed geothermal pro jects  
which have undergone or are undergoing CEC regulatory review. This informa- 
t i o n  provides a necessary and invaluable foundation on which t o  develop pol icy  
recommendations. These recommendations establf sh a consf stent base f o r  
regulatory case analysls o f  fu ture geothermal power p l a n t  proposals i n  the 
KGRA. I n  developing the pol icy  recommendations the analysis focused on three 
ma j o r  a rea s : 

o The fmpact o f  cumulative g demand f o r  loca l  

o The extent t o  which accrued local  geothermal revenues provide m i t i ga t i on  

pub1 i c  servf ces, 

o f  geothermal impacts, and 

- , 

* 
% 
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The four  counties (Sonoma, Lake, Mendocino, and Napa) i n  the Geysers-Calistoga 
KGRA have each experienced very rap id  rates o f  growth and development i n  the 
past  10 years. As discussed i n  Chapter 11, t h i s  growth resul ted f r o m  a number 
o f  factors  bu t  was p r imar i l y  caused by outward expansion f r o m  the San 
Francisco Bay Area. Considerable technological advances i n  the use o f  geo- 
thermal steam f o r  power generation a lso  occurred i n  the 1970s. During t h i s  
'period the number o f  power p lants  operating i n  the Geysers grew from 4 t o  13 
uni ts .  The amount o f  geothermal steam being used annually f o r  power genera- 
t i o n  increased from 14.302 b i l l i o n  pounds i n  1970 t o  105.964 b i l l i o n  pounds i n  
1980 (Thomas, e t  al., 1981). 

As the geothermal indust ry  grew, i t  provided numerous employment oppor tun i t ies 
invo lv ing  a wide range o f  s k i l l s .  Many aspects o f  geothermal work required 
sk i  11 s and know1 edge comparable t o  t h a t  needed f o r  ex i  s t i n g  1 oca1 , nongeo- 
thermal industries. Thus, geothermal development supplemented loca l  job 
oppor tun i t ies and drew workers from the ex i s t i ng  work force already res id ing 
i n  the four  counties o f  the KGRA. However, some o f  the work tasks involved i n  
geothermal development are r e l a t i v e l y  specialized, and the a v a i l a b i l i t y  o f  
such jobs drew wodcers from outside the four  counties. 

Analysis o f  informat ion from loca l  governments, geothermal developers and 
power p lan t  operators, and construct ion c r a f t  unions provides the basis f o r  
the  f o l  1 owi ng statements: 

u 

o Geothermal workers whose employment i n  the Geysers area i s  r e l a t i v e l y  
shor t  term (f.e., a few weeks o r  months i n  durat ion) and who are no t  
residents o f  the four  KGRA count ies are not  l i k e l y  t o  move permanently t o  
the geothermal development area. 

o Geothermal workers involved i n  long-term jobs i n  the Geysers area and who 
are  not  residents o f  the fou r  KGRA counties would be most l i k e l y  t o  move 
t o  the area and become long-term* residents. 

Conclusions 

Some po r t i on  o f  the growth and development i n  the fou r  counties o f  the Geysers 
KGRA i s  re la ted  t o  the growth i n  the geothermal industry. Those geothermal 
workers and t h e i r  fami l ies  who have become long-term residents o f  the KGRA 
count ies have contr ibuted t o  an increase i n  the demand f o r  loca l  pub l i c  
services. 

Among the pub l ic  services which loca l  governments provide are water supply, 
disposal o f  waste water and materials, education, po l i ce  and f i r e  protection, 
f l ood  control ,  parks and recreat ional  f a c i l  i t ies ,  t ranspor tat ion f a c i l  i t i e s ,  
and l i b r a r y  and hospi ta l  services. While some o f  these services, such as 
water supply, waste disposal , and hospitals, are funded t o  some extent by user 

*By consensus among professionals involved i n  urban planning and economics, 
long-term residence i n  Cal i forn ia  re fe rs  t o  maintaining a permanent res i -  
dence i n  the same census d i s t r i c t  f o r  f i v e  years o r  more (Quigley, January 
1983 I. 
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fees, funding f o r  most pub l i c  services i s  derived from loca l  property tax 
revenues and t rans fers  o f  funds from state and federal government. Local 
pub l i c  services which appear most immediately sensi t ive t o  changes i n  popula- 

* t i o n  include education, wate supply, wastewater disposal , law enforcement, 
and f i r e  protect ion.  

the four counties i n  the KGRA have grown i n  population and as geothermal 
development has increased, 1 oca1 governments have begun to experience notice- 
able impacts on pub l ic  services and f i s c a l  resources. As discussed i n  Chapter 
V, the revenues from geothermal deveropment cur ren t ly  cover the immediate 
costs o f  meeting increased demands on l oca l  pub l i c  services i n  a l l  bu t  two 
instances: education and road maintenance. I n  these areas the e f f e c t s  o f  
geothermal development have cont inual ly  increased, w i th  funding from loca l  and 

c other  sources being e i t h e r  inadequate o r  unavailable to meet the needs o f  
l oca l  government i n  providing f o r  the increased demand f o r  services. 

EXTENT TO WHICH ACCRUED LOCAL GEOTHERMAL REVENUES PROVIDE M I  

Local governmental e n t i  t i e s  receive revenues from geothermal development i n  
the Geysers from a number o f  sources (see Chapter V) .  These sources include: 

o Property taxes on the steam wells, p ipel ines,  power plants, and other 
f a c i l i t i e s  on p r i v a t e l y  owned lands; 

o Taxes on a devel oper-operator' s possfssory i nteres c i l  t i e s  devel - 
oped on federal lands; 

o Redis t r ibut ion o f  a por o f  steam roya l t y  payme om leased federal 
lands t o  the county i n  h the steam or ig inated (AB 1905, the Bosco- 
Keene Act o f  1980); 

o Agreements made w i t  exempt power p l  an t  opera- 

used t o  cover costs o f  
admi n i  s t r a t i o n  

o County y i e l d  t ermal resources by 
tax-exempt pow nce No. 28534  and 

effects re la ted  
(1 1 admi n i  s t r a t i v e  

L costs involved i n  r thermal development 
t o  the res ident  popula- 

ects of geothermal 

t o  geothermal devel 
c 

s y i e l d  tax on geo- 
a t i ves  expect t o  be 
tax.  Pending cour t  

resolut ion,  t h i s  tax may o r  may no t  remain as a source o f  geothermal revenue 
f o r  Sonoma and Lake counties. W 
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tu; Representatives o f  various l oca l  governmental e n t i  t i e s  provided the CEC with 
in format ion on past, current, and projected revenues f r o m  geothermal develop- 
ment. Data on admin is t ra t ive costs o f  geothermal development was extrapolated 
from the ex i s t i ng  l i t e r a t u r e  and compared w i t h  l oca l  geothermal revenues. 
Under even an assumed "worst-case" s i tuat ion,  the geothermal revenues cover 
the maximum reasonable expenditure f o r  admin is t ra t ive costs. 

Revenues from geothermal development cur ren t ly  a1 so cover the immediate costs 
o f  meeting loca l  pub l i c  services' needs re la ted  t o  geothermal growth i n  a l l  
b u t  two instances: education and road maintenance. I n  the case o f  roads, the 
amount o f  l o c a l l y  accrued revenues i s  f a r  lower than the cur ren t ly  estimated 
cos t  o f  rebui ld ing and repai r ing those roads i n  the counties which have been 
impacted by geothermal development. Negotiations and agreements have been 
com l e t e d  f o r  some road impact m i t i ga t i on  i n  Sonoma and Lake counties. 
Met R ods o f  m i  t i g a t i o n  included: 

o Exactions imposed on steam developers o r  power p l a n t  develop 
dur ing geothermal p ro jec t  review and approval by responsible governmental 
agencies, f o r  m i t i ga t i on  o f  impacts a t t r i b u t a b l e  t o  t h e i r  project ;  and 

o Mu1 t i - p a r t y  agreements between steam developers, power p lan t  developers- 
operators, and the counties f o r  impacts no t  associated w - t h  a spec i f i c  
project .  

I n  the case o f  impacts on educational services, the m i t i g a t i o n  measures focus 
on the need f o r  addi t ional  f a c i l i t i e s  due t o  increased enrollments i n  
d i s t r i c t s  t h a t  are near o r  over capacity. Several o f  the school d i s t r i c t s  i n  
Lake County have t e s t i f i e d  before the CEC t h a t  they cur ren t ly  are a t  o r  over 
capaci ty . A1 though testimony was presented t o  the CEC rega r d i  ng enrollment 
impacts on the school d i s t r i c t s  i n  northeastern Sonoma County, a current  capa- 
c i t y  problem has not  been demonstrated, Evaluation o f  past and current  
enrollment f igures f o r  Sonoma County schools ind ica tes  t h a t  these d i s t r i c t s  
a re  no t  y e t  over capacity. School d i s t r i c t s  i n  Mendocino and Napa counties 
have no t  been impacted e i t h e r  by geothermal'development o r  by rap id  population 
growth t o  the degree t h a t  Lake and Sonoma counties have. 

Several a1 te rna t ive  mechanisms f o r  m i t i ga t i on  o f  pub l i c  services impacts are 
discussed i n  Chapter VI. Each o f  these m i t fga t i on  a l te rna t ives  has been 
considered o r  appl ied i n  one o r  more o f  the geothermal development p ro jec ts  i n  
the Geysers. The fo l lowing sections summarize these m i  t i g a t i o n  options. 

A 1  l oca t i on  o f  Local Geothermal Revenues t o  Those Pub1 i c  Services Experiencing 
Demonstrable Geothermal Impacts 

Local geothermal revenues have been appl ied t o  several k inds o f  geothermal 
impacts i n  both Sonoma and Lake counties. To date, most o f  the l oca l  geo- 
thermal revenues have been produced by property taxes and by AI3 1905 funds. 
I n  1981-82 the revenue from property taxes on geothermal developments 
accounted f o r  11 percent o f  Sonoma County's t o t a l  property tax revenue. For  
Lake County, the various k inds o f  property tax revenues from geothermal devel- 
opment accounted f o r  about 3 percent o f  the county's property tax revenues i n  
1979-80 and rose t o  19.6 percent i n  1981-82. 

' L /  
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The other major source o f  l oca l  geothermal These 
funds' are red i s t r i bu ted  from the s ta te 's  share o f  lease and roya l t y  payments 
made f o r  steam developed on federal lands o r  on pr iva te  lands f o r  which the 
federal government has mineral r ights .  This r e d i s t r i b u t i o n  o f  revenues 
accruing t o  the s ta te  was i n i t i a t e d  by s ta te  l e g i s l a t i v e  ac t ion  i n  1980 w i t h  

f the county boards o f  
u ing to the counties o f  

1 resource has been dgveloped are 
earmarked f o r  spec i f i c  uses, inc lud ing m i  t i g a t i o n  o f  impacts on pub l ic  
services. I n  Lake County approximately 85 percent o f  i t s  1980-81 AB 1905 
funds and 96 percent o f  i t s  1981-82 funds were a l located f o r  m i t i ga t i on  o f  

protection, schools, road maintenance and improvement, and sewerage c o l l e c t i o n  
and treatment f a c i l i t i e s .  Sonoma County a1 located approximately 50 percent o f  
i t s  1980-81 AB 1905 funds and 94 percent o f  i t s  1981-82 funds f o r  m i t i ga t i on  
of impacts on roads i n  the geothermal velopment area. 

Generally, most pub l i c  ser osts are financed out o f  the  regular income 
which annually accrues t o  the l oca l  government from a va r ie t y  o f  resources. 
However, the f inancing o f  educational services represents a special case which 
i s  d i f f e ren t  from other  pub l i c  services. For school d i s t r i c t s ,  the  f inancing 
f o r  ongoing operation and maintenance costs i s  derived from one se t  o f  sources 
and governed by one se t  o f  rules, whi le  the f inancing f o r  the cap i ta l  costs o f  
f a c i l i t i e s  improvement her set  o f  sources and governed by 
another se t  o f  rules. 

School D i s t r i c t  Operation and Maintenance Costs-As p a r t  o f  the  annual income 
t o  the county, the various k inds o f  property tax revenues are used t o  maintain 
1 oca1 government a c t i v i t i e s  and services. A 'port ion f these revenues are 
disbursed t o  l oca l  sc 001 d i s t r i c t s  f o r  operation and m ntenance costs. Each 
school d i s t r i c t  has a state-authorized revenue l i m i t  f o r  these costs which i s  
based upon the d i s t  i c t ' s  1972-73 budget, p lus state-determined allowable 
increases, plus increases based on the previous year 's Average Da i l y  Attend- 

revenues i s  AB 1905 funds. 

w '* geothermal development impacts on such publ ic  services as water supply, f i r e  

s income from 

hool d i s t r i c t s  
. 
. - 

nance costs. 

i s t r i c t s  needed new 
improvements through 

passage o f  Proposi t ion 13, school d i s t r i c t s  could no longer l e g a l l y  receive 
f inancing f o r  cap i ta l  improvements through passage o f  school bonds. To 

'b, provide a f inancing mechanism f o r  needed f a c i l i t i e s ,  the s tate Legis1 ature 
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amended the 1976 Leroy Greene School Bu i ld ing  Lease-Purchase Act. The 
major i t y  o f  the funding f o r  the Leroy Greene Act i s  cu r ren t l y  derived f rom 
s ta te  t idelands o i l  leases. These revenues are supplemented by funds from the 
s ta te 's  annual budget f o r  the s ta te  Department o f  Education. 

Appl icat ions f o r  Leroy Greene Act funds are made i n  three seque 
and are based upon projected enrollment increases which will require the 
school di s t r i c t  t o  provide addi t ional  classroom space. H i  s to r i ca l  l y  i t  has 
taken two o r  three years f o r  an app l ica t ion  to complete the r e  iew phases and 
receive approval f o r  p ro jec t  construction. Since the numbe of appl icat ions 
exceeds the amount o f  funds available, the s ta te  established a p r i o r i t y  
ranking system f o r  p ro jec t  appl icat ions.  

I n  October 1981 the remaining $208 m i l l i o n  i n  Leroy Greene Act funds were 
frozen by state Executive Order, and no f u r t h e r  appl icat ions were funded 
through the end o f  f i s c a l  year 1981-82. Without the freeze, there would only 
have been $150 m i l l i o n  ava i lab le  as o f  Ju ly  1, 1982, t o  fund a $500 m i l l i o n  
backlog o f  e l i g i b l e  applications. During the preparation o f  the 1982-83 s ta te  
budget the Legis la ture red is t r ibu ted  the Greene Act funds remaining a f t e r  the 
freeze. I n  Ju ly  1982 the Legis la ture agreed t o  release $114 m i l l i o n  for  
e l i g i b l e  school p ro jec ts  which had completed t h e i r  Board o f  A l loca t ion  pro- 
cessing and were ready f o r  funding. Late i n  1982 the Legis la ture passed 
special l e g i s l a t i o n  (AB 28X, Robinson) which required those d i s t r i c t s  which 
had received a po r t i on  o f  the $114 m i l l i o n  a l located i n  Ju ly  immediately t o  
re tu rn  any unspent o r  uncommitted funds. Those d i s t r i c t s  which had already 
spent o r  committed t h e i r  po r t i on  o f  the $114 m i l l i o n  were required t o  repay 
the funds w i th  s ta te school bonds as soon as the bonds were sold. 

I n  the November 1982 statewide elect ion,  the voters authorized the s tate t o  
s e l l  up t o  $500 m i l l i o n  i n  bonds t o  fund school construction. Up t o  $150 
m i l l i o n  o f  these funds could be used f o r  res to ra t ion  o f  ex i s t i ng  f a c i l i t i e s .  
The State A l loca t ion  Board would disburse the funds, b u t  there cur ren t ly  i s  no 
mechanism f o r  determining p r i o r i t y  o f  need among appl icant  school d i s t r i c t s .  
A representative o f  the A l loca t ion  Board estimated that; under norma] circum- 
stances, the f i r s t  funds would no t  become ava i lab le  f o r  disbursement u n t i l  
June o r  Ju ly  o f  1983, even i f  bonds were sold soon a f t e r  the elect ion.  
However, the f i r s t  bonds were no t  sold u n t i l  Ap r i l  1983, and the uncertainty 
of the s ta te 's  cur ren t  f i s c a l  s i t ua t i on  i s  expected t o  fu r the r  slow down the 
sale o f  the s tate 's  bonds. Therefore, although the sale o f  the bonds has been 
authorized, i t  seems un l i ke l y  t h a t  they would be ava i lab le  to provide funding 
i n  the near future. Also, as required by AB 28X, near ly $125 m i l l i o n  o f  the 
$500 miT1ion authorized by voters must be used to repay the funding the Legis- 
l a t u r e  provided i n  Ju ly  1982. 

I 

U 

c 

I n  1977 the s tate l eg i s la tu re  passed SB 202 (sponsored by Smith-Dunlap-Holden- 

ment Code). This law provides a means f o r  loca l  governments t o  address the 
need f o r  i n te r im  classroom f a c i l i t i e s  f o r  enrollment increases which r e s u l t  
from new res ident ia l  development i n  school d i s t r i c t s .  When the governing 
board o f  a school d i s t r i c t  can demonstrate t h a t  condi t ions o f  overcrowding 
e x i s t  i n  the d i s t r i c t  and there i s  no feas ib le  method f o r  reducing such condi- 
t ions,  i t  can present these f ind ings t o  the c i t y  council o r  county board o f  
supervisors. I f  the council o r  board concurs, i t  can adopt an ordinance t h a t  

\ Ayala and now enro l led as Chapter 4.7, D iv is ion  1, T i t l e  7, Ca l i f o rn ia  Govern- 
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ment of fees i n  lieu of land dedica- 
tion, or a combination of both, for interim classroom fac i l i t i e s  as  a condi- 
t ion.of  approval of a new residential subdivision and development. In lieu of 
fees o r  dedicated land, the developers can, a t  the i r  option and expense, 
provide interim fac i l i t i e s  a t  the place designated by the impacted school 
dis t r ic t .  The funding available under the terms of SB 201 i s  available only 

tential mechanisms exist  for financing the 
costs of capital improvements needed by school dis t r ic ts .  These include the 
Emergency Classroom Act, sales or rentals of excess properties, assessment of 
develo ers' fees, discretionary use of local funds (such as surplus revenues, 
speclay fees, o r  allocation of local AB 1905 funds),  application to  the CEC 
fo r  allocation of a portion of i ts  AB 1905 funds, and assessment of geothermal 
developers by s ta te  and local regulatory authorities for mitigation of enroll- 
ment increases attributable t o  their projects. 

As an example of discretionary use o f  local funds, i n  1981 the Lake County 
Board of Supervisors allocated $16,500 t o  the Konocti Unified School District  
and $30,000 to  the Middletown Unified School District. These funds were allo- 
cated t o  the districts to  cover the costs o f  one-year leases on temporary 
classrooms. The board indicated, however, that  this allocation would not 
automatically be renewed each year. The board subsequently adopted a policy 
that Lake County's AB 1905 funds would-only be disbursed for indirect effects 
o f  geothermal development. As defined by the board, such effects are those 
which cannot be directly a t t  buted to  a specific geothermal project. In 1982 
the board a1 1 oca ted $14,000 t o  the Middletown District and $8,250 t o  the 
Konocti District  t o  cover a ual lease payments, b u t  again stated 
that  such funding extensions C C U ~  each year. 

As discussed i n  Chapter VI which theoretically are  
currently available to  the impacted school d i s t r ic t s  i n  Lake County for 
necessary capital improvements are not pract 

1 approval o f  -new residential subdivisions. 

vatlable, since: 

o The Lake County Office of Education has no excess properties. 
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o Lake County has no ordinance f o r  implementing developer's fees as allowed 
under SB 201, and the Board o f  Supervisors refused the O f f i ce  o f  Educa- 
t i o n ' s  request t o  adopt such a law. Even i f  such a fee system were 
enacted, i t  would apply only t o  loca l  approval o f  new resident ia l  
subdivisions. 

o The Lake County Board o f  Supervisors considers the Lake County Of f ice o f  
Education t o  be a state agency. I f  available, loca l  discret ionary funds. 
a re  un l i ke l y  t o  be directed toward the needs o f  a "nonlocal" agency. 

The Lake County Board o f  Supervisors has adopted a pol icy  t h a t  i t s  AB 
1905 funds w i l l  spec i f i ca l l y  be applied t o  m i t i ga t i on  o f  i n d i r e c t  impacts 
o f  geothermal development, i.e., impacts which are not assocjated wi th  a 
speci f ic  development o f  project. 

o The CEC has adopted a pol icy  t h a t  up t o  one-third o f  i t s  AB 1905 funds 
may be applied t o  m i t i ga t i on  o f  i n d i r e c t  impacts o f  geothermal 
development. 

o The AB 1905 funds became avai lable by l e g i s l a t i v e  act ion and are a dis- 
cret ionary d i s t r i b u t i o n  which could be withdrawn i f  needed t o  help 
resolve the s tate 's  current f i  scal problems. 

o Although the state has been authorized t o  issue up t o  $500 m i l l i o n  i n  
bonds f o r  school construction, the f i r s t  $125 m i l l i o n  i n  bond sale 
revenues i s  earmarked f o r  the repayment o f  pro ject  funding requtred by AB 
28X. Additional bonds t o  provide funding f o r  new, e l i g i b l e  projects may 
no t  be released f o r  sale u n t i l  the state 's f isca l  s i t ua t i on  i s  
stabi l ized. 

c.' 

* 

One capi ta l  cost  f inancing mechanism remains reasonably avai lable t o  those 
school d i s t r i c t s  i n  the Geysers KGRA which are experiencing adverse impacts 
from geothermal development. This mechanism i s  exactions imposed on the geo- 
thermal developers f o r  the costs o f  enrollment increases c lea r l y  a t t r i bu tab le  
t o  t h e i r  projects. 

Exactions Imposed on Project  Developers f o r  M i  t i g a t i o n  o f  Impacts A t t r ibu tab le  
t o  a Speci f ic  Project  

The CEC o r  loca l  agencies could require exactions f o r  m i t i ga t i on  during t h e i r  
respective regulatory review and approval o f  proposed geothermal development 
projects. Recent CEC geothermal power p lan t  s i t i n g  decis i  have included 
the requf rement t h a t  pro ject  appl icants provide m i  t i g a t i o  r i d e n t i  f i a b l  e 
p ro jec t  impacts on loca l  publ ic services. 

State Department o f  Water Resources (DWR) , South Geysers-During the CEC's 
regulatory proceedings on the DWR S outh Geysers Application f o r  C e r t f f i c a t i o n  
(AFC), DWR negotiated an agreement w i th  Sonoma County f o r  payment o f  mit iga- 
t i o n  costs f o r  pro ject  impacts on loca l  school d i s t r i c t s ,  on the Geysers- 
Healdsburg Road, and on general publ ic services provided by the county. A 
s i m i l a r  agreement was negotiated between DWR and the Lake County O f f i ce  o f  
Education f o r  m i t i ga t i on  o f  impacts on Lake County school d i s t r i c t s .  The 
condit ions o f  these agreements were incorporated i n t o  the CEC's decision on 
the South Geysers project. 
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Occidential Geothermal, O x y  No. 1--Under the agreement between the Lake County 
B f f i c e  o f  Education and Occidental Geothermal, Occidental w i l l  provide mit iga- 
t i o n  funding t o  Lake County school d i s t r i c t s  f o r  enrollment increases which 
a re  a t t r i bu tab le  t o  construct ion and operation o f  i t s  power plant. I n  I 

mat ic shut-of f  valves, and funding f o r  m i  t i g a t i o n  o f  project-related impacts 
on the water supply f o r  the community o f  Anderson Springs i n  Lake County. 
Occidential also agreed to par t i c i pa te  with a group o f  road users, headed by 
Aminoil, i n  the reconstruct ion o f  the Socrates Mine Road i n  Lake County. The 
condi t ions o f  these various agreements were incorporated i n t o  the CEC's 
decis ion on the O x y  No. 1 project .  

r Occidental 's agreement to  provide school m i t i ga t i on  funding also extends t o  
cover impacts .at t r ibutable t o  development o f  the steam resources f o r  t h e i r  
proposed power plant. The requirement f o r  steam development impact m i  t i g a t i o n  
was under the j u r i s d i c t i o n a l  au thor i ty  o f  the Lake County Board o f  Supervisors 
and was required as p a r t  o f  granting the steam f i e l d  permit. According to a 
school d i s t r i c t  representative, the Board o f  Supervisors has appl fed such 
school impact m i t i ga t i on  requirements t o  permits f o r  other geothermal and non- 
geothermal developments i n  Lake County i a b l e  p ro jec t  impact 
can be shown (Mer r i l l ,  March 1982). 

Northern Ca l i fo rn ia  Power Agency [NCPA), NCPA 3--During the CEC' 
ptwceedlngs on the WPA 3 power p lan t  project, wCPA negotiated separate agree- 
ments w i th  representatives f o r  school d i s t r i c t s  i n  Sonoma and Lake counties. 
These agreements are based on the one negotiated between Lake County school 
d i s t r i c t s  and Occidental Geothermal The agreements provide m i  t i g a t i o n  
funding t o  those county school d i s t r i c t s  which are a t  o over capacity and 
which can show enrollment increase t o  construct ion and 
operation o f  the NCP 

rates Mine Road i n  
1981-82. During the CEC's proceedings on the NCPA 3 project ,  NCPA negotiated 
an agreement w i t h  Sonoma County t o  mi t iga te  pro ject - re la ted impacts on the 

separate negot iat ions w i th  Lake County, Occidental a lso agreed to .prov ide I 

funding f o r  a water storage tank, water qua l i t y  monitoring equipment and auto- I 

c 
5 

A p r i l  1983 PGandE, Union O i l  Company o f  Cali fornia, and GRI Operator Corpora- 
L J  t i o n  signed a memorandum o f  understanding to accomplish reconstruction and 
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improvements t o  speci f ied sections o f  Geysers-Heal dsburg Road and the Geysers- 
Cloverdale Road. Under the terms o f  the memorandum, the county and the 
indust ry  par t i c ipants  w i l l  annually consider budgeting a speci f ied amount f o r  
the cap i ta l  costs o f  these road improvements. The indust ry  par t i c ipants  w i l l  
match the county's budgeted share (no t  t o  exceed the speci f ied amount), and 
the indust ry 's  share w i l l  be apportioned among indust ry  par t ic ipants .  
PGandE's pa r t i c i pa t i on  i n  t h i s  agreement i s  considered t o  provide the neces- 
sary m i  t i g a t i o n  o f  p ro jec t - r  ated impacts on the Geysers-Healdsburg Road and 
such other  roads as are used w i n g  construct ion and operation of the proposed 
U n i t  20 pro ject .  Under the terms of the f i n a l  CEC decfsion on the U n i t  20 
project ,  these negot iat ions w i t h  Lake and Sonoma counties had t o  be completed 
a t  l e a s t  30 days p r i o r  t o  the s t a r t  o f  any construct ion on the U n i t  20 
p ro jec t  . 
M i  t i g a t i o n  Agreements Among Geothermal Developers, Operatcrs, and Local 
Governments for  Impacts Not Associated w i th  a Speci f ic  Pro jec t  

f 

I 

geothermal m i  t i g a t i o n  measure which the 1 ocal governments imp1 emented 
i s  agreements between geothermal resource developers, power p lan t  devel opers, 
and power p lan t  operators. Such agreements, t o  date, have taken place p r i -  
mar i l y  outside the CEC's regulatory proceedings on power p lan ts  and w i t h i n  the 
1 ocal government's regul a tory  j u r i s d i c t i o n  over the other aspects o f  geo- 
thermal development. These agreements have re la ted  p r imar i l y  t o  m i  t i g a t i o n  o f  
geothermal impacts on roads and have provided f o r  the maintenance, rebui ld ing,  
and repa i r  o f  the B o t t l e  Rock Road, But ts  Canyon Road, and Socrates Mine Road 
i n  Lake County and por t ions o f  the Geysers-Healdsburg Road i n  Sonoma County. 

Formation o f  an Assessment D i s t r i c t  Which Includes Lands Leased f o r  Geothermal 
bevel opment 

Formation o f  assessment d i s t r i c t s  can be i n i t i a t e d  e i t h e r  by a p e t i t i o n  o f  60 
percent o f  the property owners w i t h i n  the po ten t ia l  d i s t r i c t ' s  boundaries o r  
by ac t ion  o f  the county board o f  supervisors. Under the s tate Streets and 
Highways Code an assessment d i s t r i c t  i s  generally formed to accomplish a 
spec i f i c  purpose re la ted  t o  l oca l  roadways and must be approved by the voters 
i n  the proposed d i s t r i c t .  The boundaries o f  the proposed assessment d i s t r i c t  
and the proposed r a t e  o f  assessment per property must be i d e n t i f i e d  p r i o r  t o  
the vote on the formation o f  the d i s t r i c t .  Assessment d i s t r i c t s ,  however, may 
no t  be used t o  fund school f a c i l i t i e s  o r  a c t i v i t i e s .  

Formation of an assessment d i s t r i c t  was considered i n  Sonoma as a means 
o f  rebu i l  ding and maintaining the Geysers-Heal dsburg Road and the Geysers- 
Cloverdale Road, bu t  there was concern t h a t  the property owners i n  the Geysers 
development area were un l i ke l y  e i t h e r  t o  i n i t i a t e  a p e t i t i o n  f o r  d i s t r i c t  
formation o r  to support a board o f  supervisors' ac t ion  t o  establ ish a 
d i s t r i c t .  Although p o t e n t i a l l y  useful i n  d i s t r i b u t i n g  the costs o f  spec i f i c  
roadway m i  t i g a t i o n  measures among property owners and users benef i t ing  from 
the improvements and/or services, t h i s  m i  t i g a t i o n  a1 te rna t ive  1 i e s  w i th in  the 
j u r i s d i c t i o n a l  au thor i ty  o f  the l oca l  governments ra ther  than the CEC. 

Formation o f  a Community Fac i l  i t i e s  D i s t r i c t  

I n  September 1982 the Governor signed i n t o  law the Mello-Roos Community Faci- 
l i t i e s  Act o f  1982. A community f a c i l i t i e s  d i s t r i c t  can be se t  up t o  provide 
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an a1 ternative method of financing public capital faci l i t ies ,  especially i n  
areas which are developing rapidly or which are undergoing rehabil i t a t ion .  
The dis t r ic t  can be formed to  provide addi t iona l  police protection, i ncl udi ng 
j a i l s ,  detention faci l i t ies ,  and juvenile. hal ls ;  f i r e  protection and suppres- 
sion and provisio f ambulance and paramedic faci l i t ies  and services; 1 oca1 
park, recreation and parkway faci l i t ies ;  elementary and secondary school 
s i tes  and structures; l ibraries;  fac i l i t i es  autho- 
rized by law. 

Formation of a community f a c i l i t  ia ted either by a 
petition o f  10 percent of the registered voters boundaries of the 
proposed d is t r ic t  o r  by action of the legislative body w i t h  jurisdiction over 
the area w i t h i n  * the proposed dis t r ic t .  Unless protested i n  writing by 50 
percent or more of the registered voters i n  the proposed dis t r ic t ,  the forma- 
t i o n  of the proposed d is t r ic t  i s  p u t  to  a vote after completion of public 
hearings. The formation o f  a community faci l i t ies  d i s t r ic t  and any subsequent 
levies o f  assessment taxes or decisions to  incur bonded indebtedness must be 
approved either by a two-thfrds majority of the registered voters f n  the 
boundaries o f  the proposed dis t r ic t  or, i f  there are less t h a n  12 registered 
voters i n  the d is t r ic t ,  by the owners of two-thirds of the acreage i n  the 
dis t r ic t ,  The need for a two-thirds majority to  approve formation o f  a 
cmmunity faci l i t ies  d i s t r ic t  and any subsequent fisca’l matters is probably 
the greatest hurdle t o  be overcane i n  use of this mi t iga t ion  option. The 
enabling legislation i s  recent enough t h a t  none of the local governments have 

Revenues accru 
cover the costs of providing administrative and general governmental services. 
The geothermal revenues currently also cover the costs o f  local public service 
demands related t o  geoth of road mainte- 
nance and education 

The issue o f  geothe t ion measures is  
discussed t o  some degree i n  this study. However, the roads issue was also the 
subject of  a separate CEC evaluation and the policy recommendations and an 
algorithm f o r  calculation o f  mitigat ion fees have been incorporated i n t o  this 
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document as Appendix B. Included i n  the study o f  the road issue i s  a discus- 
(&i sion o f  the impact o f  geothermal development i n  the Geysers on l oca l  pub l i c  

roads and options f o r  m i t i ga t i on  of these impacts. The study o f  the road 
issue a lso includes the algor i thm which s t a f f  recommends the CEC requi re  as a 
cond i t ion  o f  c e r t i f i c a t i o n  i f  a power p l a n t  appl icant  and an impacted county 
a re  unable to complete negot iat ions on a formal m i t i ga t i on  agreement. 

The issue o f  providing m i t i ga t i on  f o r  geothermal development e f f e c t s  on l oca l  
schools i s extremely convoluted due t o  the complexities o f  school financing. 
A po r t i on  o f  the revenues accruing t o  l oca l  governments f r o m  taxes on geo- 
thermal development and f a c i l i t i e s  i s  used to provide funds f o r  school d is-  
t r i c t  operation and maintenance costs. The remaining po r t i on  o f  the funding . 
needed t o  meet operational costs comes f r o m  the s tate and may no t  exceed a 
s tate-contro l led revenue l i m i  t. Geothermal development a f f e c t s  the l oca l  
school d i s t r i c t s  by producing increases i n  enrollment which produce corres- 
ponding increases i n  the need f o r  addi t ional  f a c i l i t i e s .  A school d i s t r i c t  
cur ren t ly  a t  capacity experiences a s i g n i f i c a n t  impact w i t h  the add i t ion  o f  
more students. Providing adequate educational services f o r  new students may 
requi re a new classroom, a new bus, o r  other new f a c i l i t i e s  and equipment. 
These are cap i ta l  costs which do no t  come ou t  o f  the school d i s t r i c t ' s  opera- 
t i o n  and maintenance budget. 

There are  a l te rna t i ve  measures other  than new school construct ion o r  classroom 
addi t ions which could ameliorate the impacts o f  increased enrollment. Ttiese 
a l te rna t i ves  inc lude red i s t r i bu t i ng  students by busing, ren t ing  classroom 
space, i n s t i t u t i n g  double sessions o r  year-round sessions, and converting 

Such a1 t e r -  
nat ives have been used as i n t e r i m  measures whi le  addi t ional  classroom space i s  
under construct ion bu t  are generally not  encouraged as long-term solutions. 

- admin is t ra t ive o f f i c e s  and student a c t i v i t y  areas t o  classro-ms. 

c 

By state law, f inancing f o r  the cap i ta l  costs o f  improving o r  increasing 
educational f a c i l i t i e s  cur ren t ly  may no t  be funded by loca l  property taxes. 
O f  the various f inancing mechanisms ava i lab le  f o r  the costs o f  cap i ta l  
improvement o f  schools, only one cur ren t ly  proves t o  be ac tua l l y  and prac- 
t i c a l  l y  ava i lab le  t o  m i  t i g a t e  the impacts o f  geothermal development--exactions 
imposed on geothermal p ro jec t  developers f o r  the cos t  o f  m i t i ga t i on  fo r  
enrollment increases a t t r i b u t a b l e  t o  t h e i r  projects. 

Therefore, when a school d i s t r i c t  can demonstrate t h a t  i t  i s  o r  w i l l  be a t  
capacity a t  the time pro jec t  development s tar ts ,  the geothermal power p l a n t  
app l i can t  should be required by the CEC t o  mi t iga te  the impacts o f  enrollment 
increases a t t r i b u t a b l e  t o  i t s  project. Such m i t i ga t i on  should be required f o r  
school impacts, regardless o f  whether the developer does o r  does not  pay 
property taxes. The power p l a n t  developer and the impacted school d i s t r i c t s  
a re  encouraged t o  negotiate a mutually sat$ sfactory m i  t i g a t i o n  agreement 
outside the CEC's regulatory process. I f  such agreement has no t  been reached 
20 days r i o r  t o  the s t a r t  o f  evident iary hearings on the proposed project ,  
s t a f f  w i l e  request t h a t  the issue be adjudicated and t h a t  the s t a f f ' s  
a lgor i thm be used t o  ca lcu late the necessary m i t i ga t i on  fees. This algor i thm 
i s  fu r the r  discussed i n  Appendix A and i n  the "Pol icy Recommendations f o r  CEC 
Regulatory Proceedings" section. 

< 
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PERCENTAGE OF LOCAL GROWTH RELATED TO POWER PLANT CONSTRUCTION 

The geot m a l  work fo rc  can be subdivided i n t o  e igh t  d i f f e ren t  categories 
based upon the various aspects o f  geothennal development. As described i n  
Chapter 111, the work force categories include: 

o Geothermal developers, 

o Steam f i e l d  d r i l l e r s  and developers, 

o Steam f i e l d  tenance wo rkers, 

o Steam-gatheri ng system construct ion workers, 

I o Power p lan t  (and re la ted f a c i l i t i e s )  construct ion workers, 

o Power p lan t  operation and maintenance personnel, 

o Personnel providing geoth - re la ted services and supplies, and 

o Personnel providing other induced services and supplies. 

Based upon f igures geothermal industry representatives provided, there cur- 
ren t l y  are a t  l e a s t  1,550 persons employed i n  the Geysers KGRA e i t h e r  i n  some 
aspect o f  geothermal development or i n  geothermal-related services. There are 
no data ava i lab le  regarding the number o f  workers employed i n  the "induced 
services!' category. Since t h i s  group o f  workers a lso provides services t o  
nongeot he ma 1 indus t r ies  and o the loca l  populatton i n  general, t h i s  group 
was not  included i n  the tota 

Among the categories o f  a l l  but the construct ion 
workers tend t o  have long-te ose groups o f  workers w i th  
long-term jobs tend t o  a1 rea ong-term residents o f  the 
four  KGRA counties i n  order The ra te  a t  which geother- 
mal workers With increases would d i r e c t l y  

i c h  geothermal development progresses. The number 
residents drawn t o  work i n  the Geysers development area 

the a v a i l a b i l i  i f i e d  workers already resfding i n  

4 O f  the 1,550 geothermal workers d 
workers, o r  about 37 percent, we ns t ruc t ion  of geothermal 
power p lants  and re la ted c i l i t i e s  i n  t quarter of 1982. As i s  

- evident from the f igures i n  hapter I V  and f data charts i n  Appendix 
D, the number o f  workers involved i n  power p lan t  construct ion f luctuates with 
the time o f  the year, IsrJ t h  the stag f Yndivfdual power 1 an t  development, 
and w i th  the number o f  power p l a n t  nder construct ion As described i n  
Chapter IY ,  the number o f  construct jon workers ac t i ve  i n  power p lan t  construc- 
t i o n  was expected t o  peak a t  595 workers i n  the f i r s t  qua t e r  of 1983 under 
both the 2,487 MW and the 3,000 MW development scenarios.. nder the 3,000 MW 
scenario, there w i l l  be a second peak o f  555 workers i n  ear ly  1988. These 
f igures are based upon estimated pro jec t  development schedules which were 
cur ren t  as of January 3, 1983. Presumably, some por t ion  o f  these construct ion 
workers could po ten t i a l l y  become new residents o f  the four KGRA counties. 

% 

W 
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There are other factors  t o  be considered i n  i d e n t i f y i n g  the percentage of 
l o c a l  growth a t t r i bu tab le  t o  workers involved i n  the construct ion o f  geother- 
mal power p lants  and re la ted  f a c i l i t i e s .  Based upon the resu l t s  o f  a commuter 
bus survey completed i n  1979, over 72 percent o f  the surveyed construct ion 
workers act ive on several un i t s  o f  PGandE's Geysers Geothermal Power Plant 
between March 1977 and May 1979 l i s t e d  t h e i r  residence as one o f  the four  
counties i n  the KGRA. Another 18.5 percent l i s t e d  t h e i r  residence as one o f  
the  seven Bay Area counties. O f  the remaining 9.4 percent o f  the surveyed 
workers, 2.6 percent showed out-of-state residence, 2.8 percent resided i n  
four Central Valley counties, and the  f i n a l  4.1 percent resided i n  16 counties 
scattered throughout the state. 

Representatives o f  construction c r a f t  unions ac t ive  i n  the  Geysers indicated 
t h a t  some o f  t h e i r  members were able t o  maintain fu l l - t ime  employment on geo- 
thermal power plants. Generally, however, most members of the construct ion 
c r a f t  unions only worked several weeks o r  several months on a pa r t i cu la r  geo- 
thermal power p lan t  construct ion j ob  and then went on t o  other, nongeothermal 
jobs. These workers generally remained on c a l l  f o r  fu tu re  geothermal work 
assignments fo l lowing t h e i r  nongeothermal assignments. 

Concl u s i ons 

Based on information provided by representatives o f  construct ion c r a f t  unions, 
most members employed on geothermal power p lan t  pro jects  who do not already 
reside i n  the four  counties o f  the KGRA tend t o  commute t o  the projects. 
Depending on distances between t h e i r  permanent residence and the pro jec t  area, 
these workers may cornmote. da i l y  o r  weekly. Weekly commuters usual ly maintain 
temporary residence i n  communities near the  Geysers development area. Some 
workers whose permanent residences are outside convenient commuting distance, 
o r  perhaps even out o f  state, may maintain a temporary l oca l  residence for the 
durat ion of t h e i r  employment i n  the Geysers area. 

These factors  l e d  s t a f f  t o  conclude that, overal l ,  the percentage o f  new loca l  
long-term growth a t t r ibu tab le  solely t o  the power p lan t  construct ion work 
force may not be s ign i f i can t  although there may continue t o  be loca l ized 
e f f e c t s  associated w i t h  ind iv idua l  power p lan t  projects. Construction workers 
comnuting to/from temporary loca l  residences f o r  the  durat ion o f  t h e i r  short- 
term employment i n  the Geysers development area w i l l  produce f luc tua t ions  i n  
the  resident population. Such f luctuat ions w i l l  be s im i la r  i n  l oca l  impact t o  
the  population f luc tua t ions  caused by t o u r i s t s  and recreat ional  users i n  the 
four  KGRA counties. 

POL I C Y  RECOMMENDATIONS FOR CEC REGULATORY PROCEEDINGS 
2 

The CEC has j u r i s d i c t i o n  over the s i t i n g  o f  geothermal power p lants  w i th  a 
ra ted capacity o f  50 MW o r  greater and over any other f a c i l i t i e s  re la ted t o  
such power plants. The power p lan t  developer-operator has the responsibi 1 i ty 
f o r  i den t i f y i ng  po ten t ia l  p ro jec t  impacts and proposing mi t iga t ion  measures. 
The i d e n t i f i c a t i o n  o f  pro ject  impacts should a lso include a discussion o f  the 
po ten t ia l  cumulative e f fec ts  o f  several concurrent power p lan t  pro jects  and 
the  po ten t ia l  cumulative e f fec ts  o f  power p lan t  development and operation and 
the  explorat ion and development o f  the steam resource. 

L 
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The CEC has the respons ib i l i t y  t o  require impacts a tt r i bu t ab1 e 
t o  those aspects o f  geothermal development within i t s  j u r i sd i c t i ona l  author- 
i ty. During the CEC's regulatory review process, the pro jec t ' s  po ten t ia l  
impacts and suggested mi t iga t ion  measures are evaluated. Drawing upon the 
informatfon the various par t ies  presented durfng i t s  regulatory proceedings, 
t he  CEC places conditions on i t s  approval o f  the proposed pro jec t  and incor- 

s i t e  mi t iga t ion  measures i n t o  i t s  f i na l  decision on the 

s indicated i n  t h i s  s tu  pub1 i c  services cur ren t ly  
most measurably impacted by geothermal development are education and roads. 
Based upon the  analyses i n  t h i s  study the s t a f f  recommends tha t  those publ ic  
service impacts a t t r i bu tab le  t o  a spec i f i c  geothermal power p lan t  be mi t igated 
by the power p lan t  developer-operator. Consistent w i th  t h i s  recommendation, 
several recent CEC decisions on geothermal power p lants  included conditions 
which required m i  t i g a t i o n  o f  general socioeconomic e f fec ts  and pro jec t  impacts 
on spec i f i c  types o f  publ ic  services. The negotiations leading toward the 
m i  t i g a t i o n  agreements took place outside o f  the CEC's regulatory proceedings, 
bu t  the terms o f  the agreements were incorporated i n t o  the CEC's f i n a l  

t o  staff, t o  power 
p lan t  developers-operators, and t o  intervening par t ies  involved i n  the CEC's 

atory 'proceedings on proposed power p lan t  developments. S t a f f  recommends 
the  negot iat ions toward m i t i ga t i on  agreements f o r  road and school impacts 

recommendations which fol low are made as a gu 

L Mi t iga t i on  o f  General Publ ic Service Impacts 

- 
L 

changes i n  service needs has been seriously constrained by the passage o f  
Proposi t ion 13, the pro jec t  proponent i s  encouraged t o  provide m i t i ga t i on  
funding i n  advance o f  the proJect's impacts on 

o P r io r  t o  t end of the evident1 he appl icant 's AFC, the 
agreement( s) must be he appl icant t o  the CEC 

ca l  pub1 1 c services. 

committee f o r  the regulatory proceedings on the AFC. 

W 
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I den t i f i ca t i on  o f  Impacts on Schools Li 
o Sign i f i can t  adverse impacts on schools shal l  be deem 

school d i s t r i c t  i s  a t  o r  over capacity, provided t h a t  construction o f  new 
classroom space i s  the only t imely  and reasonable means of 
the excess enrollment. 

o Each school d i s t r i c t  shal l  document the basis f o r  a dete 
i s  a t  o r  over capacity. The determination o f  capacity should be based 
upon the c r i t e r i a  se t  f o r t h  i n  the s tate Education Code, Sections 17700 
e t  seq., which are used t o  determine e l i g i b i l i t y  f o r  funding from the 
Leroy F. Greene School Bui ld ing Lease-Purchase Act. 

Each school d i s t r i c t  shal l  i d e n t i f y  pro ject -speci f ic  and 
re la ted students by means o f  an annual student survey. The survey shal l  
also establ ish the date o f  residency i n  the school d i s t r i c t  f o r  each 
student. 

o The determination o f  impacts a t t r i bu tab le  to a speci f ic  p ro jec t  s 
i d e n t i f i e d  i n  the pro jec t  appl icant 's AFC analysis. 

o Lack o f  agrement on the determination o f  capacity o r  p ro jec t  impacts 
should be the focus o f  testimony before the CEC during regulatory 
proceedings on the pro jec t  appl i can t '  s AFC. 

o A l l '  s i gn i f i can t  adverse impacts re la ted  to the i n d i r e c t  e f fec ts  o f  a pro- 
posed pro ject  should be mit igated i n  proport ion t o  the pro ject 's  
i n f l  uence on geothermal-related services and suppl iers.  

o The proport ion o f  the proposed pro ject 's  inf luence on geothermal-related 
services and suppl i e r s  shal l  be i d e n t i f i e d  and agreed upon during nego- 
t i a t i o n s  between the power p lan t  appl icant and af fected school 
d i s t r i c t s .  

M i  t i ga t i on  o f  Impacts on Schools 

o Applicants should pay one-time mi t iga t ion  fees f o r  new students who are 
e i the r  d i r e c t l y  a t t r i bu tab le  t o  speci f ic  pro jects  o r  i nd i rec t  
tab le  t o  general geothermal development. 

o Representatives o f  those school d i  s t r i c t s  which have i d e n t i f i e d  capacity 
enrollments and the pro jec t  appl i c a n t  should meet and begin negotiat ions 
on actions o r  measures necessary t o  mi t igate e f fec ts  a t t r ibu tab le  t o  the 
pro jec t  . 

- Such negotiat ions should commence no l a t e r  than the proponent's sub- 
mi ta l  o f  the pro jec t ' s  AFC t o  the CEC f o r  regulatory review. 

- Such negotiat ions should continue i n  good f a i t h  between representa- 
t i v e s  o f  the pro ject  proponent and a l l  po ten t i a l l y  af fected loca l  
governmental en t i  t i e s  providinq services. 

EE a4 PSI 
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- The a p p l i p n t  and the school d i s t r i c t s  should use the standardized 
algori thm prepared by the CEC as a foundation t o  seek agreement on 
(1) the date o f  the annual student survey; (2 )  the basis f o r  iden t i -  
f y ing  project-speci f ic  students; ( 3 )  the basis f o r  i den t i f y i ng  
geothermal-related students; (4) the adjustment factor  t o  be used 
f o r  geothermal -re1 ated students; (5 )  the school d i s t r i c t ' s  average 
cap i ta l  construction costs per square foo t  o f  classroom space; ( 6 )  
the m i t i ga t i on  fee t o  be paid per student; (7) the basis f o r  com- 
put ing d i s t r i c t  enrollment; (8) the basis f o r  a determination t h a t  
the school d i s t r i c t  i s  at,  o r  i n  excess of, planned capacity; (9) 
the schedule f o r  per iodic re-evaluation o f  the impact m i  t i g a t i o n  
agreement; and (10) the t iming o f  funding, including, i f  necessary, 
a provis ion f o r  the re tu rn  o f  funds not used w i th in  a speci f ied 
per iod o f  time. 

- An appl i can t  shal l  only pay a iga t ion  fee for the number of new 
students i n  excess o f  the highest previous survey. 

- The m i t i ga t i on  fee shal l  be based on the average capi ta l  construc- 
t i o n  cost  per square foo t  per .student, plus an addit ional amount 
representing the pro r a t a  cost  o ng addit ional bus service. 

I den t i f i ca t i on  o f  Impacts on Roads 

o The Geysers-Heal dsburg Road, Geysers l e  Road, and Socrates Mine 
Road current ly  are the county 'roads most severely af fected by geothermal 

ected t o  experience 
nc l  ude P i  ne Mountain , 
ek, and Western Mine 
are High Valley and 

f f i c  and no t  designed 
equired extraordinary main- 
d costs f o r  these types of 

xtraordinary main- 
meet acceptable 

tenhnce shal l  

and extraordi  each af fected 

* Refer t o  Appendix A f o r  the algorithm. 
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o A power p lan t  developer-operator has the respons ib i l i t y  f o r  mi t iga t ion  o f  
adverse road impacts a t t r i bu tab le  to the construction, operation, and (+J 
maintenance o f  the proposed power p l  ant  and re1 ated f a c i l  i ties.  

o The determination o f  impacts a t t r i bu tab le  to a speci f ic  p ro jec t  should be 
i d e n t i f i e d  i n  the pro jec t  appl icant 's AFC analysis. 

o The pro jec t  appl i c a n t  shal l  determine the t o t a l  number o f  ro ject-re1 ated 
t r i p s  generated over the hypothetical l i f e t i m e  o f  the pro jec t  f o r  each 
Toad ( o r  por t ion  thereof) expected t o  be af fected by the project. 

o Lack of agreement between the power p lan t  developer-operator and the 
loca l  government on the cost  o f  extraordinary maintenance, number o f  
project-related t r i ps ,  o r  roads expected to be af fected by project- 
re la ted t r a f f i c  should be the focus o f  testimony before the CEC during 
regulatory proceedings on the pro jec t  appl i can t '  s AFC. 

M i  t i ga t i on  o f  Impacts on Roads 

o Several approaches are avai l  able t o  cope w i th  extraordinary maintenace 
costs, including formalized agreements, county use permits, and perfor- 
mance bonds. As discussed i n  the algori thm paper (Appendix B) , the for-  
malized agrement f o r  payment o f  extraordinary maintenance costs i s  the 
preferable method o f  m i  t i g a t i n g  the adverse impacts o f  geothermal 
development on the roads i n  the Geysers KGRA. 

o The formalized agreement f o r  'payment o f  extraordinary maintenance costs 
f o r  project-related impacts on loca l  county roads should be reached p r i o r  
t o  the submittal o f  the pro jec t  appl icant 's AFC t o  the CEC f o r  regulatory 
review . 

o The formalized agreement should include the fol lowing: 

- The estimated number o f  project-related t r i p s  which would occur 
throughout the estimated l i f e t i m e  o f  the project, 

- The estimated d i s t r i b u t i o n  o f  use o f  each loca l  county road poten- 
t i a l  l y  used by project-re1 ated t r a f f i c  , 

- The estimated por t ion o r  length o f  each loca l  county road poten- 
t i a l l y  used by project-related t r a f f i c ,  and 

- The method t o  be used by the county f o r  determining the cost  o f  
extraordinary maintenance f o r  1 oca1 county roads po ten t ia l l y  used by 
project-related t r a f f i c .  

o A l l  p ro jects  subject t o  a road maintenance agreement should be surveyed 
by the county annually on Ju ly  1. B i l l s  f o r  extraordinary maintenance 
fees should be mailed on o r  before September 1 o f  the same year. 

o County publ ic  works departments i n  counties w i th  roads po ten t ia l l y  
impacted by geothermal t r a f f i c  shal l  be responsible f o r  maintaining 
accurate maintenance cost  records and f o r  ca lcu lat ing the annual m i  t iga- 
t i o n  fee due from each par t i c ipa t ing  pro ject  applicant. 

3 
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o I f  a road maintenance agreement between a power p lan t  appl icant and 
impacted county has no t  been negotiated 20 days p r i o r  t o  the s t a r t  o f  the 
evident iary hearings before the CEC, the s t a f f  w i l l  request t h a t  the 

dicated as an issue during these hearings. 

ithm fo r  ca lc  ti on o f  extraordi nary maintenance fees 
. w i l l  be proposed as a condi t ion o f  c e r t i f i c a t i o n  i n  the CEC power p lan t  

s i t i n g  proceedings i f  agreement cannot otherwise be reached between the 
appl icant and an impacted county. 

CONCLUSIONS 

The CEC has regul atory review responsibi l  i ty and j u r i s d i c t i o n a l  author1 ty over 
the s i t i n g  and operation o f  thermal power plants o f  50 MW o r  greater. The 
power p l  an t  devel oper-operator has the responsibi l  i ty f o r  i den t i f y i ng  poten- 
t i a l  project-related impacts and also f o r  determining t h e i r  s igni f icance i n  a 
broader, cumulative context. The power p l  ant  devel oper-operator has m i  t iga-  
t i o n  respons ib i l i t y  f o r  impacts associated w i th  the construction, operation, 
and maintenance-of the power p lan t  and re la ted f a c i l i t i e s .  The power p lan t  
developer-operator a1 so shares i n  the m i  t i ga t i on  respons ib i l i t y  f o r  impacts 
associated w i th  the other aspects o f  geothermal development, such as develop- 
ment o f  the steam resource, wel l  d r i l l i n g ,  and construction o f  well pads, 
access roads, and steam transport  l ines.  

The CEC has the respons ib i l i t y  t o  require mi t iga t ion  of impacts a t t r i bu tab le  
t o  those aspects o f  yeotherma1 development wl t h i n  i t s  ju r i sd ic t ion .  During 
the Energy Commission s regulatory review process, the CEC s ta f f ,  the pro jec t  
appl icant, and interested par t ies  analyze the pro ject  proposal and present 
information on potent ia l  impacts and recommended m i  t i g a t i o n  measures. Rela- 
t i v e  to potent ia l  socioeconomic impacts o f  geothermal pro jects  i n  the Geysers, 
the most measurably apparent e f fec ts  o f  geothermal development on the loca l  
governments have been enrollment increases i n  school d i s t r i c t s  a1 ready experi- 
encing capacity problems and accelerated deter iorat ion o f  loca l  roads due to 
increased use and oversized 1 oads . 
This study presents an evaluation o f  m i  t i g a t i o n  a1 ternat ives and recommends 
s t a f f  po l i cy  which ylll guide power p lan t  developers-operators, CEC s ta f f ,  and 
intervening par t ies  involved i n  the CEC's regulatory proceedings on proposed 
geothermal power p lan t  developments. Currently, s t a f f ' s  po l i cy  recornmenda- 
t i ons  include an algorithm f o r  m i t i ga t i on  o f  impacts on school d i s t r i c t s  
experiencing project-re1 ated enrollment increases (Appendix A) and an 
a1 gor i  t t tm for  m i  t i g a t i o n  o f  geothermal development impacts on loca l  roads 
(Appendix 8) . The po l i cy  recommendations and methods f o r  ca lcu lat ing m i  t iga- 
t i o n  fees could be adapted as necessary f o  m i  t i g a t i o n  of other publ ic service 
impacts . 
The impacts on l oca l  publ ic  services current ly  being experienced i n  the 
Geysers KGRA are not  so le ly  re la ted  to the construction, operation, and 
maintenance o f  the geothermal power plants. The primary j u r i sd i c t i ona l  
responsibi l  i ty f o r  ensuring m i  t i g a t i o n  o f  impacts a t t r ibu tab le  t o  development 
o f  the steam resource, wel l  d r i l l i n g ,  and construction o f  well pads, access 
roads, and steam transport  l i n e s  l i e s  wf th  the respective counties, the s tate 
Div is ion o f  O i l  and Gas, and responsible federal agencies. It i s  hoped t h a t  
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those agencies w i t h  jurisdictional authority over these other aspects o f  
geothermal development will recognize the extent o f  the public service impact 
problems and respond to  the urgency o f  the local road departments' and school 
dis t r ic ts '  needs wi t h  comparable m i  t iga t ion  requirements when considering 
approval of discretionary land use permits associated w i t h  geothermal 
development. 

b 
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Chapter I 

INTRODUCTION 

This  study provides an examination o f  the d d f o r  publ ic  services resu l t ing  
from the estimated reasonable maximum development o f  the dry steam resource i n  
the Geysers-Calistoga KGRA.* The study also provides an evaluation o f  the 
l oca l  governments' a b i l i t y  t o  finance increased demand f o r  pub1 i c  services 
re la ted  t o  geothermal development. The informat ion col lected, i n  combination 
with the conclusions and recommendations o f  t h i s  analysis, i s  intended t o  a i d  
1 oca1 governments, developers, and the Ca l i fo rn ia  Energy Commi ssion (CEC) i n  
developing p o l i c i e s  and programs t o  f a c i l i t a t e  an order ly  deve7opment o f  the 
geothermal resource. The informat ion which t h i s  study presents provides a 
r e l a t i v e l y  current  background f o r  analysis o f  the socioeconomic e f fec ts  o f  
geothermal development i n  the Geyers. Using t h i s  document as a foundation, 
the  CEC analys is  can be fu r the r  re f ined as new informat ion and demographic 

t a  become avai lable. 

e Geysers-Calistoga KGRA i s  located approximately 75 mi les nor th  o f  San 
Francisco and encompasses an area o f  nearly 600 square miles. The major 
po r t i on  o f  the KGRA i s  located i n  Lake County, bu t  i t  also extends i n t o  the 
counties o f  Sonoma, Napa, and Mendocino (see Figure 1). The major i ty  o f  the 

resource development i n  t h i s  KGRA has taken place i n  the v i c i n i t y  
ho t  springs resor t  named "The Geysers Resort," i n  Sonoma County. 

The geothermal development a monly referred t o  as "the Geysers" o r  

i c  impacts a t t r i b u t a b l e  to geothermal 
development i n  the Geysers KGRA are  becoming increasingly apparent. The 
socioeconomic e f f e c t s  o f  such development are re la ted pr imar i l y  t o  changes i n  

f the area's res ident  populat ion and the ra te  a t  which such changes 

w i th  changes i n  res t populat ion cover a 
o f  po ten t ia l  impacts, ranging from subt le changes i n  an area's 

i a l  value system, p o l i  t i c a l  structure, and community character; t o  changes 
land use and t r a f f i c  patterns; t o  the accelerat ion o f  the need to repair,  
lace, o r  expand ex i s t i ng  f a c i l i t i e s ;  t o  a t o t a l  breakdown o f  the area's 
l f t y  t o  provide housing and servtc 

* ine term KWA i s  an acronym f o r  Known Geothermal Resource Area. A KGRA i s  a 
geographic d e f i n i t i o n  established by the United States Geological Survey 
(USGS) and del ineates an area i n  which geothermal resources are present. b, 
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is of socioeconomi i m p  c ts  most ften focuses on particular devel -1- 

ment's fiscal effects on local governments because local governments have the 
responsi bili ty for providing basic services and amenities t o  residents w i t h i n  
their jurisdictions. Some o f  the public services t h a t  local governments may 
provide are water supply, collection and disposal of l i q u i d  and solid wastes, 
education, medical and emergency services, pol ice and f i re  protection, flood 
control, parks and recreational faci l i t ies ,  transportation faci l i t ies ,  and 
1 i brary services. Generally, the pub1 ic  services which changes i n  population 
most immediately affect are education, water supply, wastewater coll ection and 
disposal faci l i t ies ,  and protective services. 

Rapid changes i n  local population create corresponding changes i n  public ser- 
vice demand. An increase i n  demand for public services may re-quire purchase 
of new equipment and/or construction of service facil i t i es ,  most of which 
require substantial capftal outlay. This i n i t i a l  capital cost can s ignif i -  
cantly drain local fiscal resources. In the long term, a new residential, 
commercial, or industr ia l  development may provide revenues which eventually 
compensate the local governmental ent i t ies  for their i n i t i a l  cost. In the 
short term, however, the local governments have only limited fiscal flexi- 
b i l i t y  t o  respond t o  rapid changes i n  public service demand. 

Development of the geothermal resource i n  the KGRA for commercial production 
of  electricity began i n  the 1950s. As the technology of steam field produc- 
t i o n  and geothermal power generation developed, the industry i tself  grew and 
drew new residents t o  the four counties o f  the Geysers KGRA. 

During the 1950s the geothermal ,industry was primarily limited t o  resource 
exploration, development, and steam production. During the 1960s four power 
plants came into operation, producing 78 megawatts (MW) of power. During the 
1970s the number of power plants increased by 9, and the power produced 
increased by 589 MW. Current estimates for the 1980s indicate an addi t iona l  
19 power plants are expected tp come i n t o  operation, producing an addi t ional  . 
1,638 MW o f  power. Projections for the 1990s indicate another 7 power plants 
could come on line, producing an additional 513 MW. 

As described i n  Chapter 111, the analysis in-this study i s  based upon two 
scenarios for development of the steam resource i n  the Geysers KGRA. Develop- 
ment Scenario 1 includes al l  existing power plants i n  operation or under con- 
struction and all power p l a n t  projects undergoing regulatory review or 
identified i n  current u t i l i ty  resource plans. Under Scenario 1, the eventual 
estimated o u t p u t  of t h e  steam resource f n  the Geysers area is 2,487 MW. 
Development Scenario 2 i s  based upon the estimated maximum potential o u t p u t  of 
the Geysers steam resource (3,000 MW) and a series o f  hypothetical projects 
no t  yet described i n  current resource plans. 

To date, all  development of geothermal power p l an t s  i n  the Geysers KGRA has 
occurred i n  Sonoma and Lake counties. The projected limits of the steam 
resource extend t o  the northwest i n t o  Mendocino County and t o  the southeast 
i n t o  Napa County. Although Napa and Mendocino counties have not indicated 
t h a t  they have experienced noticeable socioeconomic impacts re1 ated to  devel- 
opment i n  the Geysers, these two counties have been included i n  this study t o  
provide an information base l ine against which  any potential future impacts 
can be measured. 

** 
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L The i n i t i a l  socioeconomic effects o f  geothermal development occurred slowly 
and were gradually "absorbed" by the local infrastructure* i n  the 1950s and 
1960s. Toward the middle of the 1970s the pace of geothermal development 
quickened. During this same period the four counties were experiencing rap id  
popul ation growth unrelated t o  geothermal development. The combination of 

rowth and restricted funding capabilities stressed the local govern- 
ments' abi l i t ies  t o  provide public services. The increasingly noticeable 
effects o f  geothermal development on local roads and some types of public 
services further compounded the stresses on local government resources. 

Init ial  evaluation of the socioeconomic effects of construction of a single 
geothermal power plant appeared t o  indicate that minimal impacts on local 
resources were occurring. However, the nature and magnitude of socioeconomic 
impacts attributable t o  simultaneous construction of several geothermal power 
p lan ts  i n  the KGRA have become increasingly apparent. I t  also became apparent 
i n  the course of this study t h a t  the effects of power p lan t  construction are 
not  easily separated from the overall effects of other aspects of geothermal 
dev el opmen t . 
The following socioeconomic questions have been identified as  the most urgent 
t o  resolve: (1) the impact o f  cumulative geothermal development on demand for 
local p u b l i c  services, ( 2 )  the extent t o  which accrued local geothermal 
revenues provide m i  t igat ion of geothermal impacts, and (3) definition of the 
percentage of local growth t h a t  is  related t o  power p l a n t  construction i n  the 
Gey s er s . 

*Infrastructure refers t o  the se t  of those l i f e  support and public faci l i ty  
systems which  must be provided i n  order t o  enable the development of healthy 
human settlements. 
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Chapter I I 

DESCRIPTION OF THE COUNTIES IN THE GEYSERS KGRA 

The Geysers-Cali stoga KGRA contains both  dry steam and water-dominated geo- 
thermal resources. Based on available geological information, the dry steam 
resource appears t o  be concentrated i n  the southwestern portion of the KGRA i n  
an area roughly coinciding With the Mayacmas Mountains, running. from Mendocino 
County south t o  Napa County (see Figure 2) .  Currently, only the dry steam 
resource i s  being used i n  the Geysers KGRA for generation of electric power. 
Although the technology for use of the h o t  water resource fqr power generation 
has been developed, i t  is not  yet available for large-scale power production. 
The h o t  water resource is more dispersed t h a n  the dry steam resource and 
covers a much larger area. Much less i n  on 1s available on the extent 
of the h o t  water resource, and the limits s resource w i t h i n  the Geysers 
KGRA have not been delineated. 

Electrical energy deve pment i n  the Geyse istoga KGRA began i n  the 1950s 
w i t h  exploratory operations i an area of northeastern Sonoma County known as 
The Geysers Resort. To date there are 18 operating units (PGandE Unfts 1 
through 15, PGandE Units 17 a 18, and the NCPA 2 power p lan t s )  and a to ta l  
generating capacity of 1,237 MW. In addi t ion ,  construction i s  now under way 
on 6 new faci l i t ies ,  which will have a combined capacity of 472 W. These 
fac i l i t i es  include PGandE's Units IS and 18; Occidental Geothermal's, Oxy 
No. 1 project; the Sacramento Municipal Ut i l i t y  District 's  (SMUD) SMUDGE0 #l; 

Bottle Rock and South Geysers fac 

e existing generatf ng faci 1 i ti e p t  PGandE's U n i t  13, are 

the mi0-197Os, however, considerable geothermal resource exploration and 
development has occurred on the eastern slope and i n  adjacent portions of 
southwestern Lake County. Development activity i n  Lake County includes corn 
pletfon of one generating plant (PGandE U n i t  13) and construction of three 
others (PGandE U n i t  16, DWR Bottle Rock, and Occidental Geothermal's Oxy 
No. 1). One addi t ional  project proposed i n  Lake County (NCPA 1) completed the 
Notice of Intention (WOI) phase of regulatory review by the CEC, but  the 
project has been removea from NCPA's current resource plan,  and the leasehold 
has been acquired by MCR Geothermal Corporation. 

I 

a located on the western slope of the Mayacmas Mountains (see Figure 3). Since 

W 
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Information the u t i 1  i t i e s  submitted t o  the CEC ind icates explorat ion and 
development o f  the dry steam resource w i l l  continue on both sides o f  the 
Mayacmas ridge. As developers explore the current  l i m i t s  o f  the dry steam 
resource, new a c t i v i t y  may also begin spreading fu r ther  along the Mayacmas . 
r i dge l i ne  t o  the northwest and southeast. 

Since the l a t e  1950s and ear ly  1960s, geothermal development a c t i v i t y  i n  the 
Geysers KGRA has drawn new businesses, new services, new residents, and new 
workers t o  the development area. Based upon informat ion presented i n  a number 
o f  e a r l i e r  studies o f  geothermal development i n  the Geysers, Sonoma and Lake 
counties have experienced the major i t y  o f  such socioeconomic changes. Napa 
and Mendocino counties have experienced fewer changes, since they are located 
somewhat fa r ther  from the dry steam resource area cur ren t ly  being developed 
f o r  e lec t r i ca l  generation. 

The fol lowing sections provide background information on the four counties 
po ten t i a l l y  a f fected by geothermal development i n  the Geysers KGRA. They 
b r ie f l y  describe the l oca t i on  and major physical character is t ics  o f  each 
county, the demographic character is t ics  o f  i t s  population, the current  county 
economic base and pat tern o f  employment, the current  a v a i l a b i l i t y  o f  housing, 
and the current  a v a i l a b i l i t y  and capacity o f  publ ic services i n  each county. 
Each o f  these features can a f f e c t  and can be af fected by population changes 
associated wi t h  geothermal development. 

. .  

SONOMA COUNTY 

Sonoma County i s  located north o f  the San Pablo Bay, bounded by the Pac i f i c  
Ocean on the west and the Coast Pange on the east. The topography o f  the 
county includes roughly equal proport ions o f  Val 1 eys, r o l l  i ng h i1 1 s , and 
mountains. Primary t ranspor tat ion routes w i th in  and through the county are 
U.S. Highway 101 and State Highways 1, 12, and 116. The Northwestern Pac i f i c  
Railroad provides r a i l  access through the county on a route which pa ra l l e l s  
U.S. Highway 101. The county i s  also served by a i rpo r t s  i n  Santa Rosa and 
Heal dsburg 

Sonoma County o f fe rs  a combination of ru ra l  and urban l i v i n g  on the northern 
edge o f  the San Francisco Bay Area. Tradi t ional ly ,  the county has r e l i e d  on a 
s t r i c t l y  loca l  economic base f o r  the l i ve l ihood o f  i t s  population. Today, L, 
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L d  
however, Sonoma County i s  an integral part of the expanding nine-county 
metropolitan San Francisco Bay Area. Agriculture and timber production 
continue as predominant sectors of the county's economy. Tour1 sm, recreation, 
and related act ivi t ies  continue to be locally important i n  areas such as the 
Russian River, the wine country, and along the coast. 

Sonoma County was the location of the first commercially successful electrical . generating plant using geothermal steam. Since the first u n i t  of PGandE's 
Geysers power plant came on line i n  1960, geothermal development and use have 
broadened the industrial sector of the county's economic base. Recent State 
Employment Development Department ( E D D )  reports indicate that geothermal 

force employed i n  the mining and construction sector. T h i s  sector provided 
employment for 6,300 workers, which was 6.5 percent of the county's work force 
i n  1980. According to  EDD projections, the various components of the county's 
economy are  expected to remain quite diverse, and continued growth o f  
geothemal-related industries and services is nat expected to become a s ign i -  
f icant portion of the county's overall economic base (EDD,  1981a). 

Sonoma County has.8 incorporated c i t ies  where nearly 60 percent of the 
county's population resides. The incorporated areas include Santa Rosa, 
Petal una, Rohnert Park, Cotati , Sebastopol , Sonoma, Heal dsburg , and 
Cloverdale. The county also has a number of unincorporated towns and commu- 
nities a1 ong i ts  coast1 i ne and i n  the *interior Val leys. 

Nearest the Geysers geothermal development area are the cities of Cloverdale 
and Healdsburg and the communities of Preston, Asti, Lytton, Jimtown, Windsor, 
and Geyserville. Neither c i ty  has a population i n  excess of 10,000, and most 
o f  the towns are quite small . Several of these towns are oriented toward 
agriculture and recreational interests and have been relatively slow growing. 
The City of Santa Rosa i s  approximately 25 miles south of the Geysers area 
'and, along w i t h  Rohnert Park and Cotati, i s  among the fastest-growing areas i n  

sion from the 

The most direct access to  the KGRA from a County i s  provided by the 
Heal dsburg-Geysers Road from State Highway 128, north of Heal dsburg near 
Jimtown i n  the Alexande Valley, Additional access is possible via the 
C1 overdal e-Geysers Road a A series of paved, privately 
maintained, control led-access roads wi t h i n  the Geysers intersect w i  t h  KGRA 

and lead to  the various geothermal project areas. Additional 
ide connections w i t h  proposed transmission tower pads and steam 

ng distances between the various communities i n  the county 
and power plant project s i tes  i n  the Geysers area range between 15 and 50 
miles. Translating these distances into approximate dr iv ing  times, i t  would 
require about 45 minutes to travel from Cloverdale to  the Geysers, 40 minutes 
from Healdsburg, 75 minutes from Santa Rosa, 90 minutes from Sebastopol, and 
90 minutes from Rohnert Park and Cotati to the Geysers. 

. development i n  Sonoma County provides employment for over one-half of the work 

T h i s  growth i s  primarily a result of spillover 
areas of the San Francisco Bay Area. 

the Pine Flat Road. 

. 
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Demographic Characteristics 

As summarized i n  Table 1, Sqnoma County population has increased over 46 
percent between the 1970 and 1980 U.S. Census. However, for  several cities i n  
the county, the individual growth rate f a r  exceeded the overall county rate. 

TABLE 1 

POPULATION GROWTH I N  SONOMA COUNTY 

c i ty  

C1 overdal e 
Cotati 
Heal dsburg 
Petal uma 
Rohnert Park 
Santa Rosa 
Sebastopol 
Sonoma 

- 1970 Population 

3,251 
1,368 
5,438 

24 , 870 
6,133 

50,006 
3,993 
4,259 

1980 Population Percent Change 1 

3,980 22.4 
3,446 . 144.5 
7 , 217 32.7 

33,834 36.0 
22,965 27.4.4 
83 , 320 66.4 

5 , 595 40.1 
42.1 6,054 - 

County Total 204,885 299,681 46.3 

Source: U.S. Census, 1982b. 

While the county's growth has not been notably h igh  i n  terms of absolute 
numbers, the overall growth rate seems h igh  because of the relatively small 
base population. Projections by the California Department of Finance (DOF) 
indicate continued growth i n  the county over the next 10 years, w i t h  an esti- 
mated population of 387,700 by 1990. The 1990 projection represents a 29.3 
percent increase over the 1980 population (DOF, 1981). 

Population growth i n  the two c i t i e s  nearest the Geysers development area has 
proceeded a t  a slower rate than the res t  of the county. The City of Clover- 
dale increased by a l i t t l e  more than 22 percent between 1970 and 1980; the 
population of Healdsburg increased by a l i t t l e  over 32 percent. No current 
figures are available on the population i n  the small, unincorporated 1 

communities near the Geysers. 

Population growth i n  Sonoma County seems to be associated w i t h  expansion of 
urbanization from the San Francisco Bay Area. The availability of relatively 
lower cost housing, the rural atmosphere, and the improved highway access and 
availability of commuter t ransi t  systems to  the Bay Area appear to  be s igni f i -  
cant factors i n  the population shift away from the immediate Bay Area to 
neighboring counties. 

* 
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Economic Base and Empl oyment 

Employment i n  Sonoma County has t r a d i t i o n a l l y  been based on ag r i cu l tu ra l  and 
t imber production. Due t o  the timber and ag r i cu l tu ra l  o r ien ta t ion  o f  the 
economy, there tended t o  be substantial seasonal f l uc tua t i on  i n  employment/ 
unemployment rates, p a r t i c u l a r l y  among those employed i n  farming, food 
processing, and lumber. However, w i th  increasing urbanization, the employment 
base has become more d ivers i f ied ,  and employment opportuni t ies have increased. 
This  d i v e r s i f i c a t i o n  has tended t o  reduce the seasonal ra te  as w e l l  as the 
average annual ra te  o f  unemployment i n  the county. 

As indicated i n  Table 2, the unemployment ra te  i n  the area averaged 8.2 
percent during 1982, w i t h  seasonal f luc tuat ions occurring between- January and 
WY. Since 1974, unempl oyment rates f o r  Sonoma County have general ly 
exceeded the s tate average, w i t h  an average ra te  o f  9.3 percent. During the 
1974 - 1976 time span, the county's unemployment ra te  averaged 11.2 percent, 
w i t h  a peak o f  13 percent i n  1975. However, between 1976 - 1980-the average 
annual ra te  decreased t o  8.5 percent (EDD, 1982a). 

The economic base o f  Sonoma County i s  r e l a t i v e l y  d ivers i f ied ,  wi th.major 
a c t i v i t y .  i n  services and trade, ag r i cu l tu ra l  processing, government, and 
manufacturing. The employment data presented i n  Table 3 provide an ind ica t ion  
of  a c t i v i w  w i t h i n  the various sectors o f  Sonoma County's economy. 

As shown by the f igures i n  Table 3, government was the major employer i n  the 
coun ty -un t i l  1982. I n  1981 over 21 percent (annual average) o f  the county's 
employed wage and salary workers were employed by some d i v i s ion  o f  federal, 
state, o r  loca l  gov en t  (EDD, 1981f). EDD pro jec ts  a marginal increase o f  
100 pos i t ions each a r  f n  education i n  response t o  the growth o f  school 
enrollment i n  some The severe budget squeezes and the sub- 
sequent freeze on h i r i n g  i n  almost a l l  Tevels o f  government w i l l  i n h i b i t  
growth elsewhere i n  the publ ic  sector, and payro l l s  i n  federal, state, and 
loca l  governmental agencies i n  Sonoma County were expected i n  1980 t o  remain 
v i r t u a l l y  unchanged during the 1981-82 outlook per iod (EDD, 1981f). By 1982 
the  number employed in' the government sector represented only 19 percent 
(annual average) o f  the county's employed wage and salary workers and 'the 

ecame the maJor employer ( 

de indus t r ies  omponent of the l oca l  
economy. Employment i n  service indus t r ies  has displayed r e l a t i v e l y  rap id and 
consistent growth since 1972, and job  gains are expected t o  continue through 
1983. I n  1982 *over 20 percent (annual average) o f  the county's employed wage 
and salary workers were employed i n  the services d i v i s i o n  o f  the county s 

the loca l  economy d 982-83 (EDD, 1982a 1. 

01 d i s t r i c t s .  

industr ies.  The services d i v i s i o n  i s  projected t o  be the fas t  

annual average) f the county's mployed wage and 
employed i n  the r e t a i l  d i v i s i o n  o f  the county's indus- 

fluenced by increasing income and loca l  population growth. 
hopping centers i n  recent years has ef fected a substantial 
ty food stores, department stores, and other miscellaneous 
other fac to r  cont r ibut ing t o  the growth i n  r e t a i l  mploy-  

ment i n  Sonoma County i s  the i n t e n s i f i c a t i o n  o f  tourism, p a r t i c u l a r l y  i n  the 
wine country, and the resu l tan t  p r o l i f e r a t i o n  o f  new eat ing places and g i f t  
shops (EDD, 1982a). 

W 
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Year 

1974 

la75 

1976 

1977 

1978 

1979 

1980 

1981 

1982 

- 
La bo r Fo r c e l  
Annual Avg. 

96,700 

99,700 

106,100 

113,500 

120,800 

127,700 

131,600 

135,800 

141,100 

TABLE 2 

CIVILIAN LABOR FORCE, EMPLOYMENT 

Empl oyment2 
Annual Avg. 

87,800 

86,700 

94,000 

102,500 

111,800 

119,200 

122,000 

1 25,800 

129,600 

Source: t D G  , 1981a; EDU, 1982a. 

Sonoma County 

Unempl oyment3 
Annual Avg, 

8,900 

13,000 

12,100 

11,000 

9,000 

8,500 

9,600 

10,000 

11,500 

1974 - 
AND UNEMPLOYMENT 

1982 

High Fbnth 

Dec: 11.4 

Jan: 14.6 

Jan: 14.3 

Jan: 12.1 

Feb: 9.5 

Jan: 8.2 

Apri l :  8.2 

Jan: 9.8 

Jan: 9.8 

Unempl oymen t Ra te4 
Low Month 

Aug: 7.7 

Qct: 

May: 

oc t/Dec: 

Nov: 

Oct: 

Oc t/Nov: 

May: 

May: 

11.2 

9.1 

7.6 

5.7 

5.4 

6.5 

6.6 

6.6 

Annual Avg. 
( Percent 1 

9.2 

13.0 

11.4 

9.7 

7.5 

6.7 

7.3 

7.4 

8.2 

Note: C i v i l i a n  labor force, employment, and unemployment are by place o f  residence. 

1. C i v i l i a n  labor force i s  the sum t o t a l  o f  potent ia l  workers, employed, and unemployed. 

2. Includes persons involved i n  labor management trade disputes. 

3 .  Includes a l l  persons hout jobs and ac t i ve l y  seeking work. 

4. Unemployment rates and annual averages are computed from unrounded data; therefore, they may d i f f e r  from 
ra tes  and averages calculated by using the rounded f igures i n  t h i s  table. 
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TABLE 3 

WAGE AND SALARY EkIPLOYPiENT BY INDUSTRY 

Annual Averages 

Projected 

1983 - 1982 - 1981 - 1980 - 1979 - .  
93,800 97,100 97,100 102,000 106,700 

t ry ,  & fisheries 4,700 4,600 3,200 4,300 4,600 
Nonagricultural total 95,200 97,700 102,100 

M i  n i  ng 400 500 500 
Cons tructi on 5,lOQ 5,400 5,600 
Manuf ac tur 1 ng 15,300 15,900 17,400 

Nondurable goods 5,200 5,300 5,800 
Food & kindred products 3,500 3,600 3,900 

Durable goods 9,600 10,200 10,100 10,600 11,600 

Machinery and instruments 6,800 7,000 7,700 
Other durable goods 1,800 1,800 2,000 

Other nondura bl e goods 1,700 1,700 1,900 

Lumber and hood products 2,200 2,000 1,500 i,800 1,900 

Transportation & 
Nholesal e trade 
Retail trade 

t 

General merchan 2,600 2,500 2,600 
Food stores 3,100 3,400 3,600 
Eating and dr inking  places 6,000 6,500 6,900 
Other re ta i l  trade 8,100 7,800 8,300 . 

Finance, insurance, and 6,000 6,100 6,400 
Services 19,900 21,000 22,000 

Hotels 1,400 
1,300 
3,200 
1,100 
900 

Auto & m i  scel 1 aneous repair 
Recreation & motion pictures ' 

Health care 6,700 
600 

4,000 
2,800 
19,500 

c 

benchmark to March 1980. 

1. Includes a1 1 civilian government enipl oyees regardless of activity f n 
which engaged. W 

13 

EE-84 PSI 



Despite continued mechanization and gradual conversion o f  farmland i n t o  res i -  
dent ia l  , commercial , and i n d u s t r i a l  uses, the ag r i cu l tu re  sector continues t o  
be an i n teg ra l  p a r t  o f  Sonoma County's economy. While loca l  farm employment 
i s  expected t o  show a long-term decl ine i n  keeping w i t h  the nat ional  trend, 
the ra te  o f  decl ine has slowed i n  recent years. I n  fact ,  a reversal o f  t h i s  
recent t rend occurred during the 1981-82 period, and Sonoma County's agr icu l -  
t u r e  sector showed s l i g h t  overa l l  payro l l  increases. I n  1983, however, farm 
employment i s  again expected t o  decl ine (EDD, 1982a). 

c 

The manufacturing d i v i s i o n  o f  Sonoma County's major indus t r ies  i s  the four th  
l a rges t  employer o f  the county's work force. I n  1982 near ly  16 percent 
(annual average) o f  the county's .employed wage and salary workers were 
employed i n  manufacturing. Although job  t o t a l s  i n  the manufacture o f  
construct ion-related mater ia ls  f e l l  due t o  the decl ine i n  new construction, 
manufacturing as a whole showed a modest 2.5 percent increase i n  jobs between 
1981 and 1982. Strong gains i n  the manufacture o f  e l e c t r i c a l  and-e lect ron ic  
instruments and components helped t o  lessen the impact (EDD, 1982a). Based 
upon the current  growth i n  the e lect ron ics industry,  the Hewlett-Packard 
Company i s  planning expansion o f  a new f a c i l i t y  i n  Santa Rosa and phased 
development o f  a new f a c i l i t y  i n  Rohnert Park. These f a c i l i t i e s  may even- 
t u a l l y  employ as many as 17,000 i n  the next 20 years (Skanchy, November 
1981 1. 

The development o f  geothermal resources w i l l  continue t o  have an e f f e c t  on 
Sonoma County's economy. the county were 
employed i n  the mining d i v i s i o n  o f  loca l  indus t r ies  i n  1982. Thi s number has 
remained r e l a t i v e l y  constant since 1975. Jobs i n  t h i s  indust r ia7 category did 
show a s l i g h t  increase between 1981 and 1982, p r imar i l y  because o f  increased 
geothermal explorat ion a c t i v i t i e s  i n  the Geysers. Employment i n  geothermal 
explorat ion accounts f o r  over h a l f  o f  the t o t a l  jobs i n  the mineral ex t rac t ion  
indust ry  (EDD 1982a) . 

As shown i n  Table 3, 500 people 

Housi ng Avai l  a b i l  i ty 

Due t o  the r i s i n g  costs o f  construct ion and t o  the high cost  o f  borrowing 
money f o r  mortgages, a shortage o f  avai lab le housing i s  a f a i r l y  common prob- 
l em throughout Cal i forn ia .  According t o  a special census conducted i n  Sonoma 
County i n  1975 by DOF, the housing vacancy ra te  i n  the county was approxi- 
mately 10.8 percent. The prel iminary 1980 Census f igures estimated a 9.6 
percent vacancy ra te  i n  Sonoma County, showing a s l i g h t  decrease i n  housing 
a v a i l a b i l i t y .  The Census Bureau's vacancy ra te  usual ly includes second homes, 
so the estimate f o r  the area should be considered high. 

According t o  the Sonoma County housing d i rector ,  areas adjacent t o  the KGRA, 
such as Cloverdale, Geyservil le, and Healdsburg, have very l i m i t e d  housing 
resources (Gouig, June 1981). S t a f f  contacted l oca l  representatives o f  these 
three communities and received the fo l lowing information: 

o Cloverdale--This c i t y  has a current  vacancy ra te  o f  l ess  than 2 percent; 
most rental  u n i t s  are f i l l e d  and have wai t ing l i s t s  o f  po ten t ia l  renters. 
The c i t y  administrator indicated there i s  a 1.5 percent vacancy ra te  f o r  
s ing le family uni ts,  a 0.5 percent ra te  f o r  mul t i - fami ly  uni ts,  and a 

i 
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near-zero rate for mobile homes (Groom, October 1981). Based on informa- 
tion provided by the cou housing director, the housing availability i n  
Cloverdale decreased fro 5.83 percent i n  1975 t o  3.0 percent i n  
1981 (Gouig, June 1981). 

In an effor t  to provide additional housin s, a number of motels have 
been converted t o  housing units charglng weekly (Monday - Friday) rates 
for bachel or-type* units . The city representative believes that a very 
low vacancy rate exists t h i n  the motel conversion units, since they 
provi de reason weekly rates (Groom, October 1981) . 

o Gey servi 11 e--B provided by the Geyservil4e postmaster, 
there  are approximately 800 residences w i t h i n  a 5 mile radius of the post 
office. The mjori ty  of these residences are single family units, and a 
very few are multi-family units (Falls, October 1981). 

Other types of housing, such as mobile home parks and motels, . a r e  not 
available i n  Geyserville. The  vacancy rate i n  the community during the 
past  4 or 5 years has remained relatively constant a t  less than 1 percent 

985 housing units w i t h i n  the 
he current overall vacancy rate stands a t  less 
amily units comprise the largest portion of the 
i s  type of housing has a vacancy rate of 1.4 
u s i n g  comprises the smallest portion of avail- 
nearly 10 percent vacancy ra te  (Youngblood, 

mobile home parks i n  the city, and al l  of the 
g recent housing surveys 

1 information on a condo- 
i n  the c i ty  limits i n  March 1981. T h i s  study 
acancy rates had dropped from 8.3 percent - i n  
0 and to  1.8 percent i n  1981 (Gouig, June 

i t s  was 4 percent i n  March 1981, 
demand for rental units. This 
i n  1 i g h t  of the decl ine i n  con- 

Due to  high interest rates and financing 
ntjonaf rental 

thermal workers m i g h t  reside incl ude 
ti, and Sebastopol. According to  the DOF 

ncy rates for these c i t i e s  were 6.5 percent, 
-6 percent, respectively. According t o  the 
b i l i t y  i n  Sebastopol has decreased nearly to 

of vacancy rates show that Santa 

a pp roxi mat el y 

ts. 
difficult ies,  there has been no construction of new, c 

Healdsburg, 1981b). 

*Bachelor-type units were defined by local planners as a studio apartment 
which has bathrooni faci 11 ties but not kitchen faci 15 t i e s  (Harris, September *LJ 1981 1 0  
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LJ Rosa, Rohnert Park, and C o t a t i  have vacancy rates ranging between 2 percent 
ana 5 percent, indicating a general decline i n  housing a v a i l a b i l i t y  for the 
Santa Rosa area ( H U D ,  1981). however, of the four counties i n  the KGRA, the 
housing market i n  the larger p o p u l a t i o n  centers i n  Sonoma County may have the 
greatest flexibility i n  responding t o  increased demand for a l l  types of 
housing . 
Pub1 ic Services 

W i t h i n  Sonom County, pub1 ic services are provided by several federal, state, 
and  local governmental entities. Public educrttion i s  provided by 62 separate 
school districts and the Sonoma County Office of Education. Uater services 
are sup-plied primarily by five water districts w i t h i n  the county service area 
and by separate city agencies w i t h i n  the.incorporated areas. f n  areas of 
large or concentrated popula t ion ,  a number of aaencies provide sanitation 
services while the more rural areas use septic tanks for wastewater disposal. 
Emercency medical services available near the  Geysers include three hospitals 
i n  the City of Santa Rosa and one hospi ta l  i n  Healdsburg. t a w  enforcement 
services are provided through the Sonoma County Sheriff's Department or  
through i n d i v i d u a l  city policy departments. Fire suppression service i s  
provited w i t h i n  the incorporated areas by the ci t ies '  departments and i n  the 
unincorporated areas by contract agreement w i t h  the state Department of 
Forestry. 

School D i  stricts--Northeastern Sonoma County i s  served by numerous school 
a is t r ic ts ,  including the Cloverdale Unified, Geyservill e Unified, A1 exander 
Valley bn ion ,  Healasburg Union, kest Side Union, Rincon Valley Union,  Mindsor 
Union, and Piner-Olivet Union ,  and the Santa Rosa City Schools. (Refer t o  
Figure 4 for lounaaries of these districts.)  According t o  school enrollment . cata ,  for the past 20 years most of the school d is t r ic ts  near the KGRA have 
been operating below capacity enrollment (Sonoma County Office of Educat ion ,  
198la). 

Up through the  1981-82 school year, the districts nearest the KGRA which  
showed declining enrollment included Alexander Val ley Union (K-61, Vealdsburg 
Union  (7-121, and Windsor 'Un ion  (K-6). The nost significant decline i n  
enrollment occurred between the 1079-80 a n d  1980-81 school years, when the 
kindergarten t h r o u g h  6 t h  grades w i t h i n  Alexander Valley l'nion School District 
showed an enrollrent decline of approximately 30 percent. The only school 
dis t r ic t  near tbe K G R A  showing a slight increase i n  enrollment was Geyserville 
U n i f i e d ,  w i t h  an  approximate 5 percent enrollment increase between the 1979-80 
a n d  19PO-81 school years (Eacan, June 1981). 

Accorc'ing t o  d a t a  front the Somosa County Office o f  Education, the 1980-81 
overall enrollment i n  Sonoma County districts was down abou t  1,300 students 
f r m  the previous year's level (Sonoma County Office o f  Education, 1981a). 
%i t h i n  the northeastern Sonma County clistricts c i t c e  abwe, only the ?!est 
Site h i o r !  anc Piner-Olivet t?nion school aistricts hao 1981-82 enrollments a t  
or near capacity. I n  the 1981-&2 school year a l l  ether northeastern ,Conona 
Coanty Cistricts were operating below czcacity and coui d abscrb a c a i t i o n a l  
S t U C e n t S  w i t h o u t  a i f f i cu l  t y .  (2efer to TsDle 4 fo r  enrollment capac i ty  
cata.  1 
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future increases or  decreases i n  enrollment i n  county schools are 
project, however, as evidenced by testimony which county school 

d i s t r ic t  representatives presented to  the CEC 1 n November 1981. In addi tion, 
the relative capacity of the classrooms I n  the district i s  affected by changes 
i n s ta te  educational requi rements for students-per-classroom limits. Whereas 
a dis t r ic t  may have served a greater number of students i n  the same fac i l i t i es  
i n  the past, i t  now may require more teachers and more classrooms to serve the 

County has five major water d i s t r ic t s  located w i t h i n  i t s  
Each d is t r ic t  has a system designed to  meet i t s  own needs. Dis- 

ed adjacent to  the KGRA include Heal dsburg , Geyservil le,  
nd Santa Rosa. 

o Sonoma County Water Agency-The Sonoma County Water Agency i s  the largest 
wholesaler of water i n  the county. The agency provides water t o  d i s -  
tricts and municipali ties throughout Sonoma County and northern Plari n 
County, including the cmmunities of Santa Rosa, Sonma, and Forestville. 
The continuous flow of the Russian River supplies the water for  the 
agency (Jackson, May 1981). 

o The City of Santa Rosa--As a cu a County Water Agency, 
System storage capacity 

2 million gallons, w i t h  an 
ch was completed by the end of 
projected to provide adequate 

ano, June 1981). In 1981 .the 
2 million gallons per day. The 
i l l ion  gallons per day for back- 

be tapped include Sonoma 
million gallon storage 

t ra tor  believes the water 
due to  development, especially since the 

r ' s ordi nance . This ordi nance 
he city for future, 

ser number of students. 

the smallest water 
lons, i n  Sonoma County. 
i n  Geyserville ranges from 
n t  during summer months. 

Long-term d is t r ic t  
general area. The 

istr ict  has no plans for  
n t  i n  the area. However, 
d be doubled w i t h  a pump 

1 additional hol di ng capaci ty  ( 1981 cost: 
ion system (1981 cost: . $50,000). This 

g current capacity to approximately 

0 The City of Healdsburg-Healdsburg has a storage capacity of approxi- 
mately 5 million gallons. Seven wells located adjacent to the Russian 
River provide the water necessary to supply the city. Two wells located hd 
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a * f c 
TABLE 4 

IMATED ENROLLMENT CAPACITY 

SONOMA COUNTY S DISTRICTS LOCATED NEAREST THE GEYSER KGRA 

A1 exander C l  overdal e Geyservi 11 e Heal dsburg W i  ndsor West Side Santa Rosa P i  ner-01 
Union City Uni f ied Union 

K-6 7-12 K-6 (K-8) K-6 

860 1,450 740 3,267 8,431 591 
911 1,405 696 3,535 9,076 620 

+289 +395 +lo5 -1 4 +365 +1,124 -20 

5. Nom Ginsburg, September 1981 
6. Terry Kneisler, October 1981 
7. Don Moore, October 1981 (Assi s tant  Superintendent, 

Business Services) 
8. Jack Hansen, October 1981 

grades 7 and 8. 
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adjacent to  D r y  Creek provide back-up reserve capacity. According to the 

upon water supply i n  the area a t  t h i s  time. However, he states the 
actual impact i s  impossible to  determine due t o  unavailability o f  current 
city population data related t o  the growth of geothermal development 
(Pusich, June 1981). 

I n  1981 the c i ty  council was developing an annexation policy to  requ i r e  a 
developer to  compensate the c i ty ' s  public services far developer- 
init iated city growth. The calculated cost includes variables such a s  
land density, number of residents per house, and amount of land. t 

According to  the city engineer, an i n f l u x  of 1,000 people w i t h i n  the city 
limits would increase storage and well pumping requirements by 640,000 
gallons. The cost i n  1981 dollars based upon number o f  u n i t s  per acre 
would be $3,320 per u n i t  for  one u n i t  per acre, $2,840 per u n i t  for four 
u n i t s  per acre , and $2,600 per u n i t  for  eight units per acre. Over- 
sizing costs, including mains and distribution systems, based upon number 
of u n i t s  per acre would be $400 per l o t  for one u n i t  per acre, $500 for  
four units per acre, and $1,000 for  eight units per acre (Pusich, June 
1981 1 . 
The City of Cloverdale-Cloverdale supplies water to approximately 4,000 
customers. Six wells located adjacent to the Russian River supply the 
water to f i l l  the storage reservoir, which  has a 600,000 gallon capacity. 
Since water use depends upon seasonal variations, usage ranges between 
100,000 t o  600,000 gallons per day. Plans for expansion include con- 
struction of a 300,000 gallon reservoir on which construction i s  
scheduled to  begin i n  1984. A proposed annexation of a new area to the 
ci ty  could requi re construction of an additional storage reservoir w i t h  
500,000 gallon capacity. T h i s  would br ing  the future water capacity to  
1.4 million gallons. The cost o f  constructing both reservoirs would be 
approximately $1.2 million ( i n  1981 dollars) (Cann, June 1981). 

city engineer, geothermal development has not caused a significant impact LJ 

3. 

According to the city's Director o f  Public Works, there has been no 
apparent impact of geothermal development on the area. He also stated 
tha t  the actual impact would be difficult  to determine, since there are 
no data available on the number of city residents employed i n  geothermal 
i n d u s t r y  and services (Cann, June 1981). 

Wastewater Facil ities--Sonoma County has 10 sanitation d is t r ic t s  located 
w i t h i n  i t s  boundaries. Systems located nearest to the geothermal development 
area include Healdsburg, Geyserville, and Cloverdale. 

o The City o f  Healdsburg-Healdsburg has i t s  own city system w i t h  a capac- 
i t y  of 1 million gallons per day (Wood, June 1981). Present use i s  
approximately 900,000 gallons per day (Salisbury, May 1981). The city 
had expected the 10 percent reserve capacity of the current system to 
meet the expansion needs of Healdsburg u n t i l  1992. However, the Healds- 
burg system reached i t s  capacity i n  1981 due to local industrial dis-  
charge o f  between 220,000 and 330,000 gallons per day. The city i s  
making plans for  expansion of wastewater fac i l i t i es  to meet the city's 
future demand for  services. The city council i s  also considering plans 
for  a pretreatment ordinance to cover the c i ty ' s  cost of additional 

e 

. 
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service based upon actual use. In 1981 the cost of addi t ional  services 
necessary t o  double present system capacity was estimated a t  about $1 
mill ion (Wood, June 1981) . 

i l l e  Sanitation t r  ict--Un ti 1 l e  completed its own 
wastewater system on May 1, 1981, the community had used septic tanks. 
A combination of state/federal gran cal bonds provided funding 
for the new system (Wood, dune 1981) pacity of the new system i s  
67,000 gallons per day. Present use roximately 50,000 t o  55,000 
gallons per day (Salisbury, M 

The current system reserve i t y  of approximately 15- percent was 
expected t o  meet wastewater system needs of the Geyserville locality 
u n t i l  1990. However, d i s t r ic t  representatives expect t h a t  completion of 
construction o f  Warm Springs Dam would produce an increase i n  recrea- 
t ional use of the area. This increased use i s  expected t o  reduce the 
system reserve margin, so capacity may be reached early i n  the 1980s, and 
addi t ional  facil i t i e s  m be required prior to  1990 Sal 1 sbury, May 
1981 1. 

The City of Cloverdale--Cloverdale has a community wastewater system. 
The 20-year design capacity .of the system is 4.5 mill i o  gallons per day. 
Present use i s  between 35,000 and 60,000 gallons per day. The large 
reserve capacity of the current system i s  needed t o  h dle i n f i l  tration 
through the antiquated coll ector system nd i s  expected t o  meet expansion 
needs o f  Cloverdale u n t i l  the year 2000. In 1981 the cost of addi t iona l  
services necessary t o  double present c: acity was estimated a t  approxi- 
mately $1.2 million (Cann, June and September 1981; Janua 2) . 

Emergency Services--Emergency medical services i n  Sonoma County are provided 
elther by private or county hospitals,  which generally are located i n  the 
larger urban areas. Available private ambulance services may also be supple- 
mented by paramedic crews dispatched by local f i re  departments. During the 
annual f i r e  season (usually May through October) the local medical emergency 
services may also be supplemented i n  the ore remote areas of the county by 
helicopter uni ts  dispatched by the Cali nia  Department of Forestry (CDF). 
The CDF helicopters may be dispatched either from the Boggs Mountain s ta t ion 
i n  Lake County or the 

City of Santa Ros i n  the City-Santa 
Rosa Community, Santa Rosa Memorial, and Santa Rosa General-providing a 
combined total  o f  410 beds. A l l  three hospitals have intensive care 
u n i t s ,  and Santa Rosa Memorial Hospital can accommodate neurological 

transferred to  $an Francisco, San Jose, 

City of Healasbur ocated neare 1 ds burg General 
Hospital has 49 beds and f ac i l i t i e  

o County Sheriff 's Of f  ice--Sonoma icopter a t  the 
Santa Rosa airport which can be used for emergency evacuation i n  accident 
cases. The sheriff 's  helicopter has been used on several occasions i n  
the Geysers i n  the past. Depending upon weather conditions, he1 icopter 
response time t o  locations i n  the Geysers area i s  between .15 and 30 

. patients. Patients requiring specialized t burns would be 

are services. 

b, 

21 

EE-Pa P S I  



minutes. I n  September 1981 the county a l loca ted  $50,000 o f  i t s  AB 1905 

copter u n i t s  (Sonoma County, O f f i ce  o f  County Administration, 1981). 

o Union Geothermal/Pacific Gas and E l e c t r i c  Geysers Fac i l  i ty--Union Geo- 
thermal Company and PGandE have j o i n t l y  maintained emergency medical 
services i n  the Geysers. The i r  emergency f a c i l i t y  i s  located near the 
PGandE Administrat ive Center near Un i ts  3 and 4, and a t ra ined paramedic 
s t a f f  i s  on duty around the clock. Union Geothermal and PGandE have 
contracted w i t h  Brown's Ambulance Service o f  Santa Rosa f o r  an ambulance/ 
van which provides emergency services w i t h i n  and from the Geysers. 
Current ly these f a c i l i t i e s  a re  ava i lab le  only t o  employees o f  Union 
Geothermal and PGandE. 

funds toward the $450,000 cos t  o f  replacing one o f  the s h e r i f f ' s  h e l i -  L J  * 

P rotect ive Services--Protective services ava i lab le  i n  the county are provided 
by local  C l t y  d epartments o r  by county service d i s t r i c t s .  

o Law Enforcement--Sonoma County maintains' the Sonoma County Sher i f f ' s  
Department which provides pro tec t ive  services t o  the unincorporated 
por t ions o f  the county. The S h e r i f f ' s  Department employs approximately 
180 deputies t o  provide pro tec t ive  services throughout Sonoma County. 
The main o f f i c e  i s  located i n  Santa Rosa and provides services to unin- 
corporated communities, such as Geyservil le, located near the geothermal 
development area (Hess, June 1981). 

Approximately 115 deputies are employed by the main o f f i c e  i n  Santa Rosa, 
wh i l e  the remainder are div ided between regional o f f i c e s  located i n  
Sonoma Val l e y  (16 deputies) and Guernevi 11 e (19 deputies) Accord4 ng t o  
the Sonoma County S h e r i f f ' s  Department, the annual cos t  o f  providing an 
add i t iona l  deputy i n  1981 was approximately $30,000. The cos t  o f  the 
equipment f o r  the new deputy was approximately $15,000. The S h e r i f f ' s  
Department does not  fee l  the need t o  increase the current  force due t o  
geothermal devel opment (Hess, June 1981 ) . 
With in  the c i t y  l i m i t s  o f  the incorporated areas o f  the county, law 
enforcement services are provided by municipal po l i ce  departments. O f  
the  three c i t i e s  nearest the KGRA, the C i t y  o f  Santa Rosa has the l a rges t  
p o l i c e  force, cons is t ing o f  approximately 85 deputies (Wallace, May 
1981). The C i t y  o f  Cloverdale employs 7 deputies (Beebe, May 1981) and 
the City o f  Healdsburg employs 13 deputies (Alves, May 1981). According 
t o  the Healdsburg Po l ice  Department, the cost  o f  providing addi t ional  
p ro tec t ive  services generally ranges between $35,000 and $40,000, 
inc lud ing  the cos t  o f  an o f f i c e r  and equipment (Alves, May 1981). Such 
costs are assumed t o  be comparable f o r  the remaining munic ipa l i t ies .  

Based up& conversations w i th  c i t y  representatives, none o f  the incor-  
porated c i t i e s  adjacent t o  the KGRA plan t o  increase t h e i r  force due to 
geothermal development (C1 overdal e: Beebe, May 1981 ; Heal dsburg: Paul , 
May 1981; and Santa Rosa: Walker, May 1981). 

o F i r e  Suppression Services-Within the county there are over 50 f i r e  
agencies which provide f i r e  protect ion services. The loca l  departments 
located near the KGRA inc lude the City o f  Santa Rosa, the C i t y  o f  
Healdsburg, the City o f  Cloverdale, and the communities o f  Geyservi l le 
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and Alexander Val ley. Local departments primarily hand1 e structural 
f i res  and rescue cal ls  and are also required t o  ass is t  i n  wildland f i res  
w i t h i n  their  service areas which are not  included i n  the designated s ta te  
responsibility areas (Eirvine, September 1981). 

Fire suppression services of local f i re  departments are supplemented 
by s ta te  and federal agencies through October 15, the U.S. 
Forest Service has primary re r f i re  protection w i t h i n  the 
federal lands located throughout the county. Under an agreement w i t h  the 
s ta te ,  the Forest Service also protects several tracts of private l and  
w i t h i n  or adjacent t o  the national forest lands. To protect large areas 
of undeveloped lands located outside the National Forest i n  the county, 
the CDF has assumed responsibility for wildfire suppressim dur ing  the 
months o f  May through October. Through a separate agreement w i t h  the 
county, the CDF provides year-round protection t o  those parts of the 
county not covered 

Fire suppression, ergency medical a services i n  the 
Geysers area are provided by the CDF. Al though the CDF has primary 
responsibility for the area, the City of Cloverdale shares responsibil i ty 
for structural f i res  i n  the Sonoma County portion of the Geysers (Ramage, 
September 1981). The growth of geothermal development i n  the Geysers has 
increased the need for emergency medical services and f i r e  protection 
fac i l t t i es  i n  the Geysers i tself .  The presence of approximately 2,000 
workers each day, the occurrence of development activit ies and industrial 
fac i l i t i es  i n  a wildland, the transport of chemicals and other poten- 

nd the increase of t raff ic  on the narrow and 
1 contributed t o  the pressing need for such 

local f i r e  departments. 

needed t o  provide fir 
( Crossf i el d, 1982adr b) . 



LAKE COUNTY 

Lake County is  located about 60 miles inland from the Pacific Ocean i n  the 
California Coast Range on the western edge of the Sacramento Valley. Most o f  
the county i s  mountainous, w i t h  elevations ranging from 700 to  7,000 feet  
(PGandE, 1974) 

The county is  located between two major intrastate transportation routes: 
U.S. Interstate Highway 5 and U.S. Highway 101. Primary transportation routes 
w i t h i n  and through the county are State Highways 20, 29, 53, and 175. There 
i s  no rai l  service into Lake County, but  i t  is  served by four airports located 
near the communities of Clearlake, Kel seyville, Hobergs/Siegler Springs,  and 
Lake Pillsbury (Gennis, 1978). The Lake County economy is  based upon three 
sectors: agriculture, recreation and tourism, and government. Government and . 

tourism associated w i t h  general outdoor recreation are the most important 
economic sectors (Gennis, 1978). Clear Lake is  the major geographic feature 
i n  the cciunty and at t racts  large numbers of recreational users, especially 
during the summer months. 

Development of geothermal resources has intensified i n  recent years. As the 
exploration o f  the KGRA and proof o f  the geothermal resource moved eastward, 
the county experienced an increase i n  geothermal-re1 ated industrial develop- 
ment. With continued successful development of the resource, the geothermal 
!industry and related services are expected to become significant components of 
the county's economic base (CEC, 1980b). 

3 

Prior to the general election i n  November 1980, Lakeport was the only incor- 
porated city i n  Lake County. The new City of Clearlake was formed i n  November 
1980 by the consolidation of the communities o f  Clearlake Highlands and Clear- 
lake Park. A number of unincorporated conununities l i e  along the shoreline of 
Clearlake. Among these are Lucerne and Nice on the northeastern side and 
Glenhaven and Clearlake Oaks on the eastern side. Somewhat inland from the 
lake are Upper Lake on the north, Kelseyville on the southwest, and Lower Lake 
on the southern side of the lake. 

The town of Piddletown and the communities of Anderson Springs, Cobb, 
Whispering Pines, Loch Lomond, Harbin Springs,  Pine Grove, and Hobergs are 
located nearest the Geysers geothermal development area. Many o f  these small 
communities began as mountain and hot springs resorts i n  the la te  18@0s and 
continue to  offer recreational opportunities and locations for second homes 
for residents of the nearby metropolitan areas. 

Demographic Characteri s t i c  s 

As summarized i n  Table 5 below, Lake County's population has more than tripled 
i n  the past 30 years, and the average annual growth rate has risen sharply 
since 1970. In the past five years Lake County has been among the fastest  
growing counties i n  the state. Final U.S. Census figures show a 1980 total 
population of 36,366, which i s  an 86 percent increase over the 1970 figure. 
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TABLE 5 

POPULATION GROWTH IN LAKE COUNTY 

Year Percent Increase Average Annual Increase - 
1950 11,4811 -- -_ 
1960 13,7861 20.1 2.0 

1970 19,5481 42.9 4.3 

1976 26,5002 6.9 

6.6 1978 30,0002 13.2 

1980 36,366l 21.2 10.6 
~, 

1. U.S. Census, 1982b. 

2. CEC, 1980b. 

Recent estimates of the population i n  the communi t ies  nearest the Geysers 
development area are Middletown, 1,500; Anderson Springs, 200; Cobb Valley, 
360; Whispering Pines, 145; Loch Lomond, 95; and Hobergs, 60 (Occidental, 
1981). Between June and August th ounty usually experiences an i n f l u x  of 
vacationers and tourists attracted the recreational opportunities. T h i s  
i n f l u x  generates an estimated tempo population increase of 100,000 addi- 
tional persons during this 3-month p 

Access from Lake County t o  the s 
development area is  provided by Bo oad from the northeast and the 
Socrates Mine Road from the southea ads begin a t  State Highway 175, 
which runs north-south through the Cobb Valley, between Middletown and the 
outskir ts  o f  Kel seyvil le. Approximate d r iv ing  distances between t h e  various 
communities i n  the county and power p l a n t  project s i tes  i n  the Geysers area 

Translating hese di  stances i n t o  approximate 
es, i t  would require about 45 minu s t o  travel from Lakeport into 

een 6.5 and 40 miles. 

s the Geysers development area, 30 minutes from Middletown, 
Clear Lake, 20 minutes from Cobb, and 70 minutes 

Lake County has also proved attractive as a reti 
of residents over 65 years o f  age was only 12 percent i n  1940 b u t  had risen to 1 
24.3 percent by 1970, giv ing  lake County the highest median age (46.4) o f  any 
county i n  California. Staff t the Lake County office of the Social Security 
Administration attributed the increases i n  retirement age population to the 
use o f  formerly seasonal recreational cabins purchased i n  the 1940s and 1950s 
(and no longer subject t o  mortgage payments) as full-time, low cost residences 
(Martin, June 1981) . Data fran the 1 0 U.S. Census show t h a t  the percentage ~ 

of county populatio aged 65 or olde has decreased t o  21.9, and the median 
age has decreased t o  43.3, b u t  Lake County s t i l l  has the highest median age i n /  
the s ta te  (U.S. Census, 1982a). 
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Another unique characteristic of Lake County's population is  that  the b i r t h  
rate is  exceeded by the death rate. T h i s  pattern of natural decrease could be 
expected w i t h  the h i g h  percentage of the population over 65. In spite of this 
characteristic, however, the county has been experiencing rapid popul ation 
growth, which must  therefore be attributed to the in-migration of new resi- 
dents. The in-migration may be a result of a number of factors, e.g., lower 
housing costs, a sh i f t  away from cities and "back to  the land," and people 
retiring a t  a younger age. 

Another possible factor may be the increase of local employment opportunities 
related to  the expanded development of the geothermal resource i n  the Geysers 
KGRA. An informal survey of residents and business people i n  the Middletown/ 
Anderson Springs area i n  southwestern Lake County seemed to indicate a local 
belief t h a t  the growth i n  this area of Lake County was related to geothermal 
development (Gennis, 1978). A September 1980 survey of students i n  the 
Middletown Unified School District showed that the parents of one-third of the 
students i n  that  district were employed i n  geothermal-related industries and 
services. Subsequent s tudent  surveys i n  1981 and 1982 showed that  the number 
of "geothermal students'' was s t i l l  nearly one-third of the total students i n  
this dis t r ic t .  

The Lakeport office of the s ta te  Employment Development Department ( E D D )  has 
indicated that  there may be a correlation between geothermal development i n  
the KGRA and the moderation of seasonal fluctuations i n  the county's unem- 
ployment rate. As indicated i n  Table 6, the county's unemployment rate 
historically was high i n ,  the mid-winter months and low i n  the l a t e  summer 
months. The summer lows are due to the peak activity periods i n  the agricul- 
ture and tourism/recreational services sectors of the 1 oca1 economy. The 
increase i n  geothermal activity apparently produced an increase i n  the 
avail abil i ty of year-round employment opportunities i n  the service sector of 
the local economy (Wall, June 1981) . 
The Lakeport office of the EDD does not have data specifically related to the 
rate and seasonal pattern of unemployment among workers involved i n  geothermal 
development, since many of the workers. do not, generally, tend  to apply for 
unemployment benefits. Occasionally, workers operating the drill ing  rigs have 
f i led claims for unemployment compensation between d r i l l i n g  assignments (Wall, 
June 1981). Workers involved i n  the various aspects of power p l a n t  s i te 
preparation and facil i ty construction may a1 so be employed i n  nongeothermal 
developments between periods of empl oyment i n  geothermal development. 

Economic Base and EmD1ovment 

t 

The economic base of Lake County has three major components: government and 
transfer payments, recreation and tourism, and agriculture (Gennis, 1978) . 
The employment data presented i n  Table 7 provide an indication of activity 
w i t h i n  the various sectors of Lake County's economy. 

As shown by the employment activity i n  Table 7, government was the major 
employer i n  the county up through 1981, when i t  was exceeded by employment i n  
the services sector. In 1980 nearly 21 percent (annual average) of the 
county's employed wage and salary workers were employed by' some division of 
federal, state,  or local. government ( E D D ,  1982b). In addition to direct 
empl oyment i n  government, governmental transfer payments, especially Social L d  
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2,000 Feb-Apri 1 : 16.3% 

3. 

4. Unemployment rates and annual averages are computed from unrounded data; therefore, they may 

5. Figures for 1982 are preliminary estimates based on data available for  January through 

27 

Includes a l l  persons without jobs and actively seeking work. 

d i f f e r  from rates and averages calculated by using the rounded figures i n  t h i s  table. 

November 1982. 
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Security payments, comprise a large port ion of the county's economic base 
(Gennis, 1978). The number o f  Social Security recipients i n  the county has 
increased from 6,249 i n  December 1970 t o  12,060 i n  December 1979. Over 60 
percent of the recipients were retired workers, and the percentage of disabled 
persons increased from 7.5 percent i n  December 1970 t o  23.8 percent i n  Decem- 
ber 1979. The percentage of dependents and survivors had remained relatively 

. constant a t  26 or  27 percent up through 1977 b u t  dropped t o  16.2 percent i n  
December 1979 (Soci a1 Security Admini s tration, June 23, 1981 1. 

LJ 

TABLE 7 

WAGE AND SALARY EMPLOYMENT BY INDUSTRY 

Lake County 1980 - 1983 

Annual Averages 

Wage and salary workers1 
Agricul ture, agric serv., 

forestry and fisheries 
Nonagricultural industries 

Construction and mining 
Manufacturing 
Transportation and pub1 ic 

u t i 1  i t i e s  
Who1 esal e trade 
Retail trade 
Finance, insurance, & real 

estate 
Services 
Government 

Actual 

1981 - 1980 - 
7,400 7,500 

7 50 775 
6,650 6,725 

550 5 50 
300 ' 300 

375 375 
2 50 2 50 

1,575 1,625 

400 400 
1,550 1,575 
1,675 1,650 

.. 
Projected 

1983 - 1982 . -  

7,875 8,150 

775 900 
7,100 7,250 

575 475 
325 300 

400 425 
275 2 50 

1,750 1,725 

425 425 
1,700 1,850 
1,650 1,800 

Source: EDD , 1982b; Carreon, 1983. 

- Note: Parts may no t  add t o  t o t a l s  or  subtotals due t o  independent rounding. 

1. Wage and salary employment i s  reported by place of work and does no t  
include persons i nvol ved i n  1 abor-management trade d i  sputes. 3 

Two addi t ional  major components of the economic base include the service 
sector and trade associated w i t h  recreational use and tourism i n  the county. 
In 1982 over 22 percent (annual average) o f  the county's employed wage and 
saTary workers were employed i n  the retail  trade division and 21.5 percent 
(annual average) were employed i n  the services division of the county's 
industries. Activity i n  th is  portion of the county's economic base has slowed 
somewhat i n  response t o  the national economic slowdown b u t  i s  expected t o  
improve as people reorient themselves t o  fuel-efficient travel and vacationing 
closer t o  home (EDD,  1982b). 

LJ 
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Agriculture, primarily pear and walnut orchards and grape vineyards, i s  the 
fourth largest industry i n  Lake County. In the agricultural sector of the 
county's economy, the total gross value of agricultural products has more than 
tripled i n  the past decade, rising from $9,128,330 i n  1970 t o  $33,449,765 i n  
1980. However, comparison of the gross value of agricultural production w i t h  
gross value of total taxable transactions for the years 1965 through 1982 
indicates that  agricultural production i s  becoming a less significant com- 
ponent of the county's economic base (Sedway/Cooke, 1981b) . Table 8 shows the 
decline i n  the rat io  between the gross !?lues of these two sectors. 

TABLE 

COF4PARISON OF GROSS VALUES OF RICULTURAL PRODUCTION 
AND TAXABLE SALES IN LAKE COUNTY, 1965 - 1982 

Gross Value of Value of Total - Year Agricul tural Production1 Taxable Transactions - Ratio 

1965 $ 9,128,330 $ 23,754,000 . 38 
1970 10,778,209 31,544,000 0 34 

65 319 000 -30 

174,402,000 021 

an effect on Lake County's economy (Sedway/Cooke, 198Lb). The county 
estimates that approximately 20 percent of i ts  property tax income i s  
currently provided by geothermal revenues (Strong, January 1983) . T h i s  total 
does not include revenues from economic activity a 
of s i tes  and roads o r  construction of faci l i t ies .  

b 4  
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Housing Avail a b i l  i ty 

As ind icated i n  Table 9, the t o t a l  

increase was i n  the number o f  mobile home uni ts .  

number o f  housing u n i t s  avai lab le i n  Lake 
I 
I County has near ly doubled between 1970 and 1980. The most 
I 

TABLE 9 

LAKE COUNTY HOUSING TYPES, 1970 - 1980 

Type o f  Housing U n i t  - 19701 - 1980 Percent- Increase 

Single family 9,868 13,195 33.7 

I Mu l t i p le  family (2-4) 256 823 221.5 

I 

Mu1 t i p 1  e family (5+) 227 489 115.4 

Mobile homes 1,129 5,576 393 09 

Total  u n i t s  11,606 20,083 73.0 

* 

Source: Sedway/Cooke, 1981b. 

1. This column does no t  add up t o  the t o t a l  number o f  housing uni ts.  The 
126 u n i t s  missing from the tab le  are a l l  housing types which contain 2 o r  
more uni ts .  

According t o  prel iminary 1980 Census data; the number o f  housing u n i t s  i n  Lake 
County increased by 89 percent between 1970 and 1980, whi le  the population 
increased by 86 percent (DOF, 1981a&b). The vacancy r a t e  i n  the county has 
been qu i te  high i n  previous surveys. For example, i n  1970 the vacancy r a t e  
was 36 percent and by 1980 had dropped t o  23 percent (SedwayICooke, 1981b). 
Among the data co l lec ted  by the  U.S. Census Bureau i n  1980 was the r a t e  of 
vacancies f o r  the various categories o f  housing uni ts .  The t o t a l  vacancy r a t e  
f o r  year-round housing u n i t s  i n  the county i n  the Apr i l  1980 Census was 25.7 
percent. However, t h i s  t o t a l  includes 3,165 u n i t s  which are held for  seasonal 
o r  occasional use. Subtracting the second homes from a l l  other types o f  
vacant u n i t s  produces a vacancy r a t e  of 10.9 percent, o f  which 5.7 percent 
were avai lab le f o r  r e n t  o r  sale (U.S. Census, 1982b). 

Discussions w i  t h  several 1 oca1 rea l  estate of f ice representatives produced a 
somewhat d i f f e r e n t  p i c tu re  o f  housing a v a i l a b i l i t y .  The county as a whole was 
described as having very few apartments o r  mu l t i p le  fam i l y  residences and very 
few ren ta l  uni ts.  One representative estimated the countywide vacancy r a t e  
( inc lud ing  sales and renta ls)  was about 3 percent (Cross, June 1981). 
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avai lab le f o r  sale, especial ly i n  the c i t i e s  o f  
Lakeport and Clearlake, and a few i n  the Ke lseyv i l l e  and Riv iera areas. There 
has been some new construction, b u t  i t  has been single, custom-type homes 
ra ther  than subdivisions with several units. New home construct ion i n  the 
county has been subjected to the same kinds o f  f inancing d i f f i c u l t i e s  as the 
r e s t  o f  the state. The Middletown/Cobb area, c loses t  t o  the Geysers geo- 
thermal development, was consistent ly described as having very l i t t l e  o r  no 
housing avai lab le f o r  ren t  o r  sale. 

Among the comments made during these discussions were n t ras t fng  O P i  nions 
choose to 

l i v e .  One representative f e l t  they would p re fe r  t o  l i v e  i n  the Middletown/ 
Cobb area because they would have a much shorter commute distance- (Cross, June 
1981 1. Another representative bel ieved newcomers ( inc lud ing geothermal 
workers) from the Los Angeles and San Francisco Bay areas would p re fe r  to l i v e  
i n  the Lakeport o r  Ke lseyv i l le  areas because they of fered c i ty- type amenities, 
and the commute distance was i n s i g n i f i c a n t  compared t o  what they were used t o  
i n  the Bay Area (Campbell, June 1981). 

Pub1 i c  Services 

li t h i n  Lake County, p are provided by several federal, state, 
and loca l  governmental e n t i t i e  u b l i c  educati0.n i s  provided by seven 
separate school d i s t r i c t s  and t ke County Office of Education. Water 
supply i s  provided by numerous p companies and indiv iduals,  by the C i t y  
o f  Lakeport, and by several county water agencies. Four san i ta t ion  . d i s t r i c t s  
i n  the county provide wastewater treatment and disposal services i n  the more 
densely populated areas. Residents o f  the more ru ra l  areas rely on ind iv idua l  
sept ic  systems f o r  wastewater disposal Emergency medical services are ava i l  - 
able a t  e i t h e r  o f  the two hospi ta ls  i n  the county. The Lake County Sher i f f ' s  
Department provides law enforcement services t o  a l l  areas o f  the county except 
f o r  the two incorporated c i t i es .  F i r e  suppression services are provided by 
federal and s tate agencies and loca l  d i s t r i c t s ,  depending upon which e n t i t y  
has j u r i s d i c t i o n  over the area involved. 

School D i  str icts--Lake County has a t o t a l  of seven sch d i  s t r i c k  The 
d i s t r i c t s  include Ke lseyv i l le  Unif ied, Konocti Uni f ied k e p o e  Unified, 
Lucerne Elementary School, Middletown Unif ied, Upper Lake Elementary School, 
and Upper Lake Union High f e r  t o  Figure 5 f o r  
a map o f  d i s t r i c t  boundaries. 

recent years a l l  o f  t h  n t y  have received increasing 
numbers o f  new students, especial ly i n  the lower grades, kindergarten through - 8. With the increasing enrollment o f  new students, most o f  the schools have 
reached capacity and have had t o  use temporary classrooms t o  provide addi- 
t i ona l  capacity. A major concern among a l l  of the school d i s t r i c t s  i s  the 
need t o  expand o r  improve ex i s t i ng  f a c i l i t i e s .  Many o f  the d i s t r i c t s  had 
appl ied f o r  f inancial  assistance through the Leroy F. Greene Act t o  i n i t i a t e  
bu i l d ing  programs (Sedway/Cooke, 1980a). However, i n  October 1981 these funds 
were frozen by s tate Executive Order and remained frozen through the end o f  
f i s c a l  year 1981-82. I n  Ju ly  1982 the state Legis la ture disbursed $114 m i l -  
l i o n  f o r  school pro jects  which had completed review and processing a t  the 
s ta te  A l loca t ion  Board. A por t ion  of these funds were received by Lake County 

W d i s t r i c t s .  I n  l a t e  1982 the Legis lature passed AB 28X (Robinson) which 

I expressed on where workers i n  the geothermal development area might 

. 
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required a l l  unspent o r  uncommitted funds t o  be returned t o  the s tate 
immediately. Those funds which had already been spent o r  committed were t o  be 
repaid w i th  s ta te school bond money, as soon as bonds were sold (Smoot, March 
1983 1 . 

r 1982 e lec t i on  the voters authorized the s tate to issue up to 
i n  bonds t o  fund school construction, b u t  no mechanism was 
etermi ning pro jec t  p r i o r i t y  f o r  df sbursement o f  the bond funds. 

I n  A p r i l  1983 the  t e  sold $200 m i l l i o n  worth o f  bonds, o f  which $25 m i l l i o n  
we re school bonds . The funds received from school bond sales 11 be appl i e d  
t o  the repayment o f  school p ro jec t  funds required by A8 28X Another $100 
m i l  1 i o n  i n  school bond funds w i  11 be needed t o  compl e te the AB 28X repayment 
before bond money can be disbursed f o r  new e l i g i b l e  projects. Addit ional 
s ta te  bonds are expected t o  be o ered for  sale throughout the remainder of 
the calendar year, b u t  the success f such sales w i l l  depend upon market con- 
d i t i o n s  (Smoot, Ap r i l  1983). Therefore, it may be some time before state 
funding i s  avai lab le f o r  the cap i ta l  costs o f  providing addi t ional  classroom 
space f o r  Lake County schools experiencing enrollment i n  excess o f  capacity. 

I n  December 1980 the Middletown Un i f ied  D i s t r i c t  conducted a survey t o  iden- 
t i f y  the impact t h a t  geothermal development has had on the d i s t r i c t .  Parents 
of  a l l  students i n  the' d i s t r i c t  completed a reg i s t ra t i on  card which included 
questions on the parent 's occupation, name o f  t h e i r  employer, and t h e i r  j o b .  
locat ion.  Analysis o f  survey informat ion shows t h a t  parents o f  one-third o f  
the students were involved i n  geothermal occupations, and the major i ty  o f  
these . parents were employed i n  d r i l l i n g  operations (Cornelison, 1980). I n  
December 1981 the d i s t r i c t  co ed another survey. 
t h a t  the overa l l  percentage o udents w i th  paren 
thermal industry dropped sl i g h  percent o f  t o t a l  
percentage o f  new students (es i n  grades K throug 
geothermal development remained a 30 percent. The 
November 1982 f o r  the 1982-83 school year indicated a t o t a l  o f  180 geothermal 
students i n  the Middl etown D i  s 

I n  December 1981 a s 
other  sfx -school d i s t r i c t s  i n  2 school year. Results 
o f  t h i s  countywide survey became avai lab le i n  May 1982 and were included i n  
the testimony o f  Dr. Wi l l iam Cornelison i n  regulatory proceedings before the 

e NCPA 3 project .  The survey data showed t h a t  the Middletown Un i f ied  
i s t r i c t  continues t o  have the l a rges t  percentage students whose 
re employed i n  geothermal industry and services The Ke lseyv i l le  

Un i f ied  School D i  s t r i c t  had 10.7 percent "geothermal studen , and the Upper 
Lake Union Elementary School D i s t r i c t  had 12.9 percent "geothermal students." 
Konocti Uni f ied and the County O f f i ce  o f  Education both had over 7 percent 
"geothermal students." The t o t a l  number o f  geot 
county school d i s t r i c t s  1 o f  1981 was 5 

nnual student s howed tha t  the 
Middletown d i s t r i c t  had the l a rges t  percentage o f  "geothermal students." Both 
the Ke lseyv i l le  d i s t r i c t  and the Lucerne Elementary School D i s t r i c t  had over 
11 percent geothermal students, and the Konocti and Upper Lake Elementary dis-  
t r i c t s  had over 9 percent geothermal students. The t o t a l  number o f  geothermal 
students throughout the county school d i s t r i c t s  i n  the f a l l  o f  1982 was 711 

( M e r r i l l  , 1983) . 
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( M e r r i l l  , 1983a). Refer t o  Appendix F and Tables F-1 and F-2 f o r  more 
de ta i led  informat ion on the 1981 and 1982 student surveys o f  Lake County 
school d i s t r i c t s .  

O f  the seven d i s t r i c t s  i n  the county, the Kelseyv i l le ,  Konocti, and Middletown 
d i s t r i c t s  are located c losest  t o  the Geysers geothermal development area. As 
shown i n  Table 10, each o f  these d i s t r i c t s  has experienced a s i g n i f i c a n t  
Increase i n  enrollment since 1970. Each o f  these d i s t r i c t s  I s  operating a t  o r  
c lose t o  capacity. 

o The Ke lseyv i l le  Un i f ied  School D i s t r i c t  has experienced an i n f l u x  o f  
elementary age students. To help manage the increase, the. d i s t r i c t  has 
sh i f t ed  i t s  s i x t h  grades from the elementary school t o  the intermediate 
school. It also i s  ren t i ng  classroom space and planning a small add i t ion  
f o r  the high school. Based upon 1980 capacity f igures shown i n  a working 
paper prepared f o r  the County General Plan Update, the elementary and 
intermediate schools are a t  o r  i n  excess o f  capacity (Sedway/Cooke, 
1980a) 

t 

o The schools i n  the Konocti Un i f ied  School D i s t r i c t  are a l l  a t  o r  beyond 
capacity , even w i  t h  suppl m e n t a l  temporary classroom u n i t s  and rented 
space. The d i s t r i c t  has appl ied f o r  funding avai lab le through the 
Leroy F. Greene School Lease-Purchase Act to develop addi t ional  classroom 
space f o r  a l l  schools except the East Lake Elementary School (Sedwayl 
Cooke, 1980a). P r i o r  t o  the freeze on funding, the d i s t r i c t  received 
some Leroy Greene Act funds f o r  construct ion o f  addi t ional  classrooms a t  
the high school and f o r  construct ion o f  a cont inuat ion school. Addi- 
t i ona l  r e l i e f  was provided by the Lake County Board o f  SupePvisors i n  May 
1981 when they voted t o  disburse $16,500 from the county's AB 1905 
account. This money paid f o r  the f i r s t  year 's lease f o r  four  re locatable 
classroom uni ts.  I n  October 1982 the Board o f  Supervisors a l located an 
addi t ional  $8,250 f o r  a po r t i on  o f  the leasing costs. (Refer t o  Chapter 
V f o r  addi t ional  discussion o f  AB 1905 funds.) 

o The Middletown Un i f ied  School D i s t r i c t  was a t  o r  near capacity during the 
1980-81 school year. I n  October 1980 the d i s t r i c t  appl ied f o r  funds 
through the Leroy F. Greene Act and was e l i g i b l e  f o r  an addi t ional  16,000 
square f e e t  o f  space. The d i s t r i c t  plans t o  b u i l d  a new elementary 
school . i n  the Cobb Mountain area, where most o f  i t s  elementary age 
students reside. Long-term plans through 1985 inc lude purchase o f  addi- 
t i ona l  land adjacent t o  the ex i s t i ng  f a c i l  i t i e s  i n  Middletown , construc- 
t i o n  o f  a new high school on t h i s  land, and purchase o f  land and i n i t i a l  
planning f o r  a new elementary school i n  the Hidden Valley area. Assuming 
an annual increase i n  enrollment o f  10 percent, these f a c i l i t i e s  should - 
be adequate up through the f a l l  o f  1986 (Cornelison, February 1981). 

il 

One fu r the r  considerat ion i n  the proposed construct ion o f  the Cobb 
Elementary School i s  the l oca t i on  o f  the proposed s i t e  i n  the Boggs 
Mountain State Forest. A special b i l l  (AB 476), introduced by 
Assemblyman Doug Bosco and Senator Barry Keene i n  February 1981 and 
author iz ing the release o f  state-owned lands from the forest ,  became 
e f fec t i ve  i n  February 1982. Funding f o r  acqu is i t ion  o f  the land i n  the 
s ta te  fo res t  was provided by Leroy Greene Act funds, and acqu is i t ion  was 
completed by February 1983. Construction o f  the new 'Cobb Elementary 
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School would also require funding from the Leroy Greene Act, b u t  these 
funds are no longer available. Although the voters authorized the s ta te  
i n  November 1982 to  issue bonds to  fund necessary school construction 
projects, i t  appears unlikely that funds from bond sales will become 
available i n  the near future and probably not u n t i l  the s ta te 's  fiscal 
situation has stabilized. 

In April 1981 the Lake County Board of Supervisors approved disbursement 
of $30,000 from the county's AB 1905 account for the f i r s t  year's lease 
of four relocatable classroom units. A t  the time of this disbursement, 
the board told school district representatives not to  assume that they 
would receive a comparable amount for similar expenses either next year 
o r  i n  subsequent years (Record-Bee: April 24, 1981). In October 1982 
the Board of Supervtsors allocated an additional $14,000 of i ts  AB 1905 
funds to cover a portion of the lease costs and again indicated that the 
d i s t r i c t  should not expect any future allocations. 

Water Supply--Water for use i n  Lake County i s  drawn from both surface and 
underground sources w i t h i n  the county. Clear Lake is the primary surface 
source of water for several county water suppliers, either through riparian 
r i g h t s  or through purchase from the Yolo County Flood Control and Water Con- 
servation District. This Yolo County d i s t r i c t  manages Clear Lake as a storage 
reservoir for the Cache Creek Basin, and the water i s  used for irrigation i n  
Yolo County (Sedway/Cooke, 1980a) . 
Principal underground sources i n  the county are the Scott's Valley, the Big 
Valley, the Upper Lake, and the Collayomi groundwater basins. These basins 
experience some seasonal fluctuation i n  the depth of the water below the 
surface. Water levels drop during the summer months due to the combined con- 
sumption effects of irrigation and tourist  population influx and usually 
recover dur ing  the winter rains. However, the Scott's Valley and Big Valley 
groundwater basins have shown some signs of potenti a1 overdrafti ng . The 
Scott's Valley basin has receded about 0.4 foot per year i n  the past several 
years, and there have been some complaints that  wells being drilled i n  the Big 
Valley basin have to  be dug deeper each year (Sedway/Cooke, 1980a). 

W i t h i n  the county, water service is  provided by nearly 100 different water 
suppliers, which are registered w i t h  the county's hea l th  department. In addi- 
tion, many residents of the county have their own wells, pumps, and storage 
fac i l i t i es  and are not served by any of the suppliers. The registered 
suppliers may distribute water t o  as few as 1 or 2 active customers or to  well 
over 5,000 customers. Only 15 of the registered suppliers have more than 200 
active customer hookups. (Refer to Figure C i n  Appendix C for location of 
these suppl i ers  . ) 
bbst of the water suppliers active i n  the county seem to have adequate or 
potentially adequate suppl ies to  meet current demands. Addi tional water is 
available either through purchase from sources outside the county, by 
development of new dam and reservoir fac i l i t i es  on creeks i n  the county, or by 
expansion of existing equipment and faci l i t ies .  (For a more complete 
discussion of such a1 ternatives, refer to  the county's Resource Management 
P l a n ,  prepared i n  1976 for the Lake County Flood Control District.) 
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One potential new resource i n  the county i s  construction of the Porno Dam on bi Kel sey Creek i n  the Rincon Valley area 5 miles south of Kel seyvil le. The 
proposed dam would impound about ,000 acre-feet of water i n  a lake about 3 
miles long. In April 1981 the ake County Board of Supervisors disbursed 
$24,000 from i t s  AB 1905 funds an update of the project cost and revenue 
figures developed i n  the mid-1970s (Record-Bee: April 29, 1981) . The Porno 
Dam project had been abandoned i n  1911 d ue to  rising costs b u t  could be . 
reactivated i f  the updated figures are more favorabl 

With so many separate wa suppl i ers scattered t h  o u t  the county-each 
w i t h  vary1 ng fac i l i t i es  resources , and capaci ties--eval ua t ion  of their  
capability t o  meet futur mands i s  complex. Some of the smaller suppliers 
may not have the capability t o  develop and use addi t ional  resources. A brief 
summary of the status of the 15 suppliers w i t h  200 or more active customers is  
provided i n  Appendix C of this study. For a more complete discussion of 
fac i l i t i es  and service capability, refer t o  "Working Paper #1: Public 
Facil i t ies and Services," prepared i n  1980 by Sedway/Cooke for the Lake County 
General Plan Update. 

One water suppl i er  'directly affected by geothermal devel opment was the former 
Anderson Springs Water Company. I t  provided service t o  approximately 200 
customers, Its source o f  water was one or more springs i n  the Gunning Creek 
watershed, which i s  traversed by the Socrates Mine Road leading i n t o  the 
southeastern portion of the Geysers geothermal development area. Local resi - 
dents and the water supplier we concerned t h a t  the water source might be 
adversely affected by geothenna development. In April 1981 the board o f .  
supervisors a1 1 ocated $2,000 fr the AB 1905 funds t o  complete an init ial  
study of the water resource and r the Anderson Sp 

v 

form a county 
service area t o  operate and maintain water service for the community. The 
voters' approval made the service area eligible for government grants and 
authorized the service area to  purchase the existing faci l i t ies  of the 
Anderson Springs Water Cmpal7y. The service district can also assess taxes on 
service users for cos of operation and maintenance. 

The Anderson Springs muni ty  Services District (ASCSD) has developed a plan 
t o  revise and reconstruct the water coll t ion  and d is t r ibu t ion  systems. The 
to ta l  project involves several nd a variety of ' funding sources. 

p o i n t  located upstream from Sacr and ins ta l la t ion  of a 150,000 
gallon storage t a n k  and delivery p i p i n  During the CEC' s  
regulatory review of the Occidental Geothermal 0 er  plant project, 
Occidental agreed t o  provide funding toward the new collection system and i n  
December 1981 placed $100,000 i n  a trust fund fo r  these faci l i t ies .  In 1982 
the ASCSD als  received a total .  o f  $150,000 from the CEC i n  AB 1905 grants and 
an addi t ional  rom Lake County's A6 1905 funds. Construction on 
Phase 1 of t h  ion, t a n k ,  and di stem should begin i n  
June 1983 and b 

Phase 2 of the di  1 cost approximately $350,000 and will 
entail "boxing i n "  the springs a t  the headwaters of Gunning Creek, installing 
underground p i p i n g  from the springs to the new storage t a n k ,  and installation 
o f  f low monitoring devices. In early December 1982 Aminoil provided $100,000 

- Phase 1 of the collection system olve development of a new diversion 
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toward Phase 2 and a lso indicated a commitment f o r  addi t ional  funding o r  work- 
in-kind. Further funding f o r  Phase 2 a c t i v i t i e s  i s  intended t o  be provided 
through county use permit fees for  geothermal leaseholds. 

The f i n a l  phase of the pro ject  involves the complete reconstruction of the 
e x i s t i n g  water d i s t r i b u t i o n  system w i th in  the  commnity. I n  December 1982 the  
d i s t r i c t  was awarded $550,000 I n  grant funds avai lab le under the  Safe Dr inking 
Water Act for  the  f i n a l  phase o f  the project. 

Wastewater Facilities--Wastewater co l l ec t i on  and treatment services i n  the 
county are e i t h e r  provided by ind iv idua l  land holders o r  by f a c i l i t i e s  . 
operated by publ ic  service d i s t r i c t s .  I n  the  more densely populated port ions 
of the county, wastewater services are provided by the Clearlake Oaks County 
Water D i s t r i c t ,  the  City o f  Lakeport, and the  Lake County Sani tat ion D i s t r i c t  
through the Southeast Regional Wastewater System, the Southwest Regional 
Wastewater System, and the  Northwest Regional Wastewater System (Sedway/Cooke, 
198Oa). 

b 

I n  the  more sparsely populated areas o f  the  county, wastewater i s  disposed of 
through ind iv idual  sept ic tank and leach f i e l d  systems. Several areas w i th in  
t h e  county have experienced problems w i th  fa i lu re  o f  such systems, 
pa r t i cu la r l y  i n  the  Clearlake Highlands area j u s t  south and east o f  the new 
City o f  Clearlake, To help reduce such fa i l u res  the county adopted Ordinance 
No. 418, which regulates the use o f  sept ic tanks and t h e i r  locat ion i n  re la-  
t i o n  t o  groundwater tables and other sept ic  tank leach f i e l d  systems (Sedway/ 

o Southeast Regional Wastewater System-This system serves the  communities 
of  Clearlake Park and Clearlake Highlands (port ions of which became the 
incorporated City o f  Clearlake) and Lower Lake. The system i s  comprised 
of a treatment p lan t  which has a capacity of 1.75 m i l l i o n  gal lons per day 
and a storage reservo i r  and spr ink ler  i r r i g a t i o n  system covering 250 
acres for  disposal o f  t reated ef f luent .  Recent expansion o f  the i r r i g a -  
t i o n  area provides space f o r  discharge of up t o  3.5 m i l l i o n  gal lons per 
day of e f f luent  (Sedway/Cooke, 1980a; Brown, A p r i l  1983) . 
The system i s  current ly  operating a t  about 60 percent of capacity. Aver- 
age summer flows are 1.0 m i l l i o n  gal lons per day, and average winter 
flows are 1.2 m i l l i o n  gal lons per day. The winter flows include runof f  
from seasonal r a i n f a l l  and may occasionally exceed the capacity o f  the 
storage reservoir. The treatment p lant  i s  expected t o  meet the area's 
service needs through 1985. Addit ional storage f a c i l i t i e s  and land f o r  
e f f luent  disposal would be needed t o  use t h i s  capacity (Sedway/Cooke, 
1980a; Brown, Apri 1 1983). 

One i r regu la r l y  shaped area south of Clearlake Highlands remains 
unsewered and i s  subject t o  a discharge proh ib i t ion  by the Central Valley 
Regional Water Quality Control Board which does not al low construction o r  
use of any new sept ic tank/leach f i e l d  systems i n  the area. The area has 
appl ied f o r  Clean Water Grant Act funding for construction o f  a co l lec to r  
system t o  connect i t  wi th  the Southeast Regional treatment 
Funding f o r  such co l l ec to r  systems current ly  has a high p r i o r i t y  w i th  the 
federal government, and these funds were released i n  ear ly  1983 (Brown, 
A p r i l  1983). 

. Cooke, 1980a). 

f 
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ves the area nor th  
communities o f  Nice, Kono Tayee, 

t t o  use the  regional. system, but 
Kono Tayee was connected t o  the regional system i n  August 1982. To serve 
these areas the system includes two major in terceptor  pipelines, one 
running southward toward Lakeport and the other running northeasterly 
toward Nice and Lucerne (S 

The Northwest sys a treatment p lan t  which has a capa- 
c i t y  o f  2.75 m i l l i o n  gal lons per day and a storage reservo i r  and 
sp r ink le r  i r r i g a t i o n  system covering 540 acres for  disposal of effluent. 
The system i s  current ly  operating a t ' 60  percent o f  capacity. Average dry 
weather flows are 1.65 m i l l i o n  gal lons per day, and average we t  weather 
f lows are 2.5 m i l l i o n  gal lons per day. The winter f lows include runoff 
from seasonal r a i n f a l l  and may occasionally exceed the  capacity of the  
storage reservof r (Brown, A p r i l  1983) . 

980a; Brown, Apr i l  1983). 

ves the area nor th  
communities o f  Nice, Kono Tayee, 
t o  use the  regional. system, but 
system i n  August 1982. To serve 
j o r  i nterceptor p i  pel f nes, one 
he other running northeasterly 
80a; Brown, Ap r i l  1983). 

The Northwest sys eatment p lan t  which has a capa- 
and a storage reservo i r  and 

acres f o r  disposal o f  ef f luent.  
ercent o f  capacity. Average dry 
e r  day, and average we t  weather 

f lows are 2.5 m i l l i o n  gal lons per day. The winter f lows include runoff 
from seasonal r a i n f a l l  and may occasionally exceed the  capacity of the  
storage reservof r (Brown, A p r i l  1983) . 

est  Regf onal Wastewater System-Thf s system serves the Kelseyvi l  l e  
area and was comprlsed of a treatment plant, s tab i l i za t i on  ponds, and a 
ser ies o f  f lood  i r r i g a t i o n  di tches used f o r  disposal o f  ef f luent.  I n  
1982, the d i s t r i c t  completed construction o f  another s tab i l i za t i on  pond, 
a ch lor ine contact structure, and a p ipe l ine  t o  carry t reated e f f luen t  t o  
a new disposal area. Treatment p lan t  capacity i s  0.284 m i  lli on gal lons 
per  day, and the p lant  f s  operating a t  about 60 percent 
Average dry weather flows are 0.18 m i l l i o n  gal lons per day 
wet weather f lows are 0.234 m i l l i o n  gal lons per  day, There current ly  are 

a; Brown, A p r i l  

-Thf s system provi  des water and 
sewer services t o  about 1,300 residents i n  the Clear Lake Oaks area about 
6 o r  7 mi les northwest of the  City o f  Clearlake. The system i s  comprised 
o f  a treatment p lan t  and evaporation and percolat ion ponds for disposal 
o f  t reated ef f luent.  The system has a capacity o f  500,000 gal lons per 
day (Davidson, A p r i l  1983), wi th  average dry weather flows o f  380,000 
gal lons per  day (8 n, May 1983). During wet weather the d i  s t r i c t ' s  
c o l  l ec t i on  system i s 

The d i s t r i c t  experi oblems dur in  the  winder of 1982-83, 
when the  waters i n  Clear Lake exceeded f lood stage and inundated d i s t r i c t  
f a c i l i t i e s  t o  the  extent that the d i s t r i c t  was unable t o  provide services 
f o r  several weeks. On A p r i l  22, 1983, the  Central Valley Regional Water 

issued a cease and des is t  order t o  the d i s t r i c t ,  
t i ons  t o  24 per year, and required the d i s t r i c t  t o  

the  source of the problems and 
oard required tha t  the d i s t r i c t  
e r  1986. I n  ad t ion, the Lake 
ed contact w i th  the U.S. Army 

f lood problems Clear Lake by 
increasing the  capacity of the outf low channel (Brown, A p r i l  1983; 
Davidson, A p r i l  1983; Bean, May 1983). 

f f can t  i n f i l t r a t i o n  and inflow. 
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L o City o f  Lakeport--This system serves residents w i th in  the c i t y  and a 
por t ion  o f  the area nor th  o f  the c i t y  l i m i t s .  The c i t y  also contracts 
w i th  the Northwest Regional Wastewater System t o  t r e a t  400,000 gallons o f  
wastewater per day. This amount w i l l  increase to 500,000 gallons per day 
by 1984 (Sedway/Cooke , 1980a 1 

The c i t y ' s  wastewater system i s  comprised o f  a treatment plant,  storage 
ponds, and a spr ink le r  i r r i g a t i o n  system covering 150 acres f o r  disposal 
o f  e f f luen t .  The disposal system has been expanded t o  include an addi- 
t i ona l  240 acres f o r  spr ink ler  i r r i g a t i o n .  Treatment p lan t  capacity i s  
569,600.gallons per day w i th  average dry weather flows o f  500,000 gal lons 
per day and average wet weather flows o f  569,000 gal lons per day 
( Sedway/Cooke , 1980a) . 
The treatment p lan t  was designed t o  handle expected flows through the 
year 1986, a t  which time expansion would be necessary. The c i t y  has 
undertaken a p ipe l ine  repa i r  and rep1 acement program which should improve 
capacity by reducing i n f i l t r a t i o n .  An area south o f  the c i t y  l i m i t s  has 
expressed an i n te res t  i n  annexation f o r  sewer services because the 
residents'  present sept ic tank/leach f i e l d  systems are subject t o  
fa i l u res  during the ra iny  season when the groundwater tab le  i s  high 
( Sedway/Cooke , 1980a 1 

Emergency Services--Emergency medical services i n  Lake County are provided 
by e i the r  p r iva te  o r  county hospitals, which are located i n  the larger,  more 
urbanized areas. Available p r iva te  ambulance services may a1 so be 'supple- 
mented by paramedic teams dispatched by loca l  f i r e  departments. During the 
annual f i r e  season (usual ly May through October) the loca l  medical emergency 
services may also be supplemented i n  the more remote areas o f  the county by 
hel icopter  u n i t s  dispatched by the CDF. The CDF hel icopters  may be dispatched 
from e i the r  the Boggs Mountain s ta t i on  i n  Lake County o r  the W i l l i t s  s ta t i on  
i n  Mendocino County. 

* 

o C i  ty  o f  Lakeport-The Lakeside Community Hospital i n  Lakeport provides 
general and emergency heal th  care services. There are 33 beds i n  the 
hospi ta l  f o r  general care and an addi t ional  4 beds f o r  intensive care. 

o City o f  C1 ear l  ake--The Redbud Community Hospi t a l  provides general and 
emergency heal th care services. Located i n  the Highlands area o f  the 
c i t y ,  Redbud has 27 beds f o r  general care, and there cur ren t ly  are no 
intensive care f a c i l  i t i e s .  

Neither hospi ta l  i s equi pped t o  provide speci a1 i zed care f o r  neurol ogical 
pat ients  o r  burn vict ims. Neurological pat ients  are t ransferred t o  Santa Rosa 
o r  San Francisco. Pat ients requ i r ing  special ized treatment f o r  burns would be 
taken to San Francisco General Hospital o r  t o  burn treatment f a c i l i t i e s  i n  San 
Jose o r  Chico. 

Protect ive Services--Services avai l  ab1 e i n  the county are provided pr imar i l y  
by loca l  departments, county service d i s t r i c t s ,  and service contracts. Within 
the c i t y  l i m i t s  o f  Lakeport, protect ive services are provided by the c i t y  
po l i ce  force and c i t y  f i r e  department. Outside the c i t y  l i m i t s ,  loca l  f i r e  
departments are supplemented by the CDF and the U.S. Forest Service f o r  f i r e  
suppression and rescue services. The Lake County Sher i f f ' s  Department 
provides law enforcement services. 

* 
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forcement services i n  unincorporated portions of 
the county are provided by the Lake County Sheriff 's Office, which i s  
headquartered i n  Lakeport. Of the 72 employees i n  the Sheriff's Office, 
25 are assigned to the patrol d iv is ion .  The remainder of the employees 
include administrative officers, detectives, bai l i f fs ,  boat patrolmen, 

ties (Record-Bee: May 13, 1981). 

requested a disbursement of AB 1905 
new deputies, t o  replace two patrol cars, and to pur- 

chase additional safety equipment for the officers . Estimated costs were 

t 

$ 96,132 

10,000 Training new deputies a t  police academy 

Two patrol cars 

Equi pment 

TOTAL 

16,000 

3,952 

$1 26,084 

In requesting the AB 1905 funds, the sheriff 's  office stated t h a t  they 
bel i eved the Middletown area has been most affected by geothermal -re1 a ted 
population increases. The department currently has two deputies working 

Middletown area and was proposing t o  use the funds to double the 
of . deputies sewing the area [Record-Bee: May 15, 1981). 
g additional discussion among representatives of the Lake County 

Board of Supervisors and the Sheriff's Office, the board allocated 
$90,000 from counly funds to hire three new deputies and to  purchase 
necessary equipment (Record-Bee: June 5 ,  1981). Funds from the county's 
AB 1905 account were used t o  provide $48,795 of this amount, and a new 
deputy was t o  be assigned t o  the Middletown/Cobb area (Cox, August 1981). 
In 1982 the Board of Supervisors authorized expenditure of another 
$93,173 from the county's AB 1905 funds for  additional deputies and 
equipment for the Middletown area (Cox, January 1983). 

The Lake County Sheriff 's Office in i t ia l ly  provided services t o  the newly 

hired and trained i t s  own police force and had cars and equipment ready 
t o  take over law enforcement services within the c i ty  i n  October 1981. 
The sheriff 's  office t h e n  reassigned the deputies serving i n  Clearlake t o  

ce Department has one office i n  the city w i t h  a 
full-time staff p lus  a reserve force o f  7 officers. The 
department i s  a1 ed by 16 t o  19-year-old youths who are par t ic i -  

uppression Se county there are seven local f i r e  
departments and one park and recreation d is t r ic t  which provide f i r e  
suppression services. Tbe local departments include the City of 
Lakeport; the Upper Lake, Clearlake Oaks, Lakeshore, Lower Lake, 

* incorporated City o f  Clearlake under a contract agrement. The ci ty  

c (Record-Bee: May 13 and October 2, 1981). 

i n  an Expl orers-Cadet ( Sedway /Cooke , 1980a 1 . 
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Kelseyvi l le,  and the Middletown F i r e  Departments; and the Lucerne Park 
and Recreation D i s t r i c t ,  These 1 ocal departments handle p r imar i l y  ii 
st ructura l  f i r e s  and rescue c a l l s  bu t  are also required t o  ass is t  i n  
wi ld land f i r e s  w i t h i n  t h e i r  service areas which are not  included i n  the 
designated s ta te  responsibi l  i ty areas (Sedway/Cooke, 1980a) 

I n  l a t e  May 1981 the Ke lseyv i l le  F i r e  Protect ion D i s t r i c t  requested t h a t  
the Lake County Board o f  Supervisors disburse funds from the county's AB 
1905 account t o  cover the cost  o f  replacing an aging d i s t r i c t  f i r e  truck. 
The d i s t r i c t ' s  f i r e  c h i e f  indicated t h a t  they were responding to an 
increased number o f  f i r e  c a l l s  i n  the Loch Lomond area- He indicated * 

t h i s  increase was a resul t o f  an increase i n  fu l l - t ime  residents re la ted 
t o  geothermal a c t i v i t y  and t h a t  another geothermal power p lan t  was 
planned i n  the area. A f te r  some discussion the Board o f  Supervisors 1 

voted t o  a l locate as much as $30,000 from the AB 1905 funds toward the 
purchase o f  a rep1 acement vehic le (Record-Bee: May 22, 1981). 

F i  r e  suppression services o f  the 1 ocal f i r e  departments are supplemented 
by s ta te  and federal agencies. From May 1 through October 15 the U.S. 
Forest Service has primary respons ib i l i t y  f o r  f i r e  protect ion w i th in  the 
Mendocino National Forest i n  the northern t h i r d  o f  the county, Under an 
agreement with the state, the Forest Service also protects several t r a c t s  
of p r iva te  land w i th in  o r  adjacent t o  the nat ional  f o res t  lands. I n  
order to pro tec t  la rge  areas o f  undeveloped lands located outside the 
National Forest i n  the county, the CDF has assumed respons ib i l i t y  f o r  
w i l 4 f i r e  suppression during May through October. Through a separate 
agreement w i th  the county, the CDF provides year-round protect ion t o  
those par ts  o f  the county no t  covered by loca l  f i r e  departments (Sedway/ 
Cooke , 1980a) 

MENDOCINO COUNTY 

t 

F 

Located about 100 mi les north o f  San Francisco, Mendocino County i s  bounded by 
the Pac i f i c  Ocean and, on the in land sides, by the counties o f  Humboldt, 
T r i n i t y ,  Tehama, Glenn, Lake, and Sonoma. Two major t ransportat ion routes, 
U.S. Highway 101 i n  the i n t e r i o r  and State Highway 1 along the coast, traverse 
the county from north t o  south. Other major routes w i th in  the county are 
State Highways 128, 162, and 253. The Northwestern Pac i f i c  Rail  road provides 
r a i l  access through the county on a route wtlich pa ra l l e l s  U.S. Highway 101. 
The county i s  also served by a i rpo r t s  a t  Covelo, W i l l i t s ,  Mendocino, 
Booneville, and Ukiah. L 
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he county's 3 , s  miles are rur and the traditional main- 
he local economy are timber harvesting and processing and agricul- 
e scenic coast1 ine and outdoor recreational fac i l i t i es  have become 
l y  popular touris t  attractions and are now comparable to  timber and 
e i n  importance to  the 1 (Mendoci no County Chamber of 

Commerce, 1979 1 . 
Demographic Characteristics 

he principal population ce r incorporated 
ities o f  Fort Bragg, Point Arena, Ukiah, and Willits. As shown i n  Table 11, 
he county's total population has increased over 30 percent, from 51,101 i n  

1970 t o  66,738 i n  1980 (U.S. Census, 1982b)- The county's population remained 
fafrly constant u n t i l  1976, w i th  an annual average 2.6 percent growth rate. 
The overall growth rate of Mendocino's incorporated c i t i e s  has 
averaged approximately 15.8 percent since 1970. 

c 

TABLE 11 

POPULATION GROWTH i n  MEMDOCINO COUNTY 

+29.6 

County Total 51,101 

. 

centered. Unincorporated communities w i t h i n  the KGRA are located either along 
Highway 101 or Highway 128. Several unincorporated areas i n  the county are 
located w i t h i n  60 miles o f  the Geysers development area. These include the 
communities of Yorkville (population: 202), Boaneville (9761, Redwood Valley 
(2,762), Calpella (841), Talmage (1,0451, and Hopland (796). 
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The county ant ic ipates continued populat ion growth because o f  the a t t rac t i ve -  
ness o f  the r u r a l  nature of the county, increased r e t a i l  and commercial devel- 
opment i n  the Ukiah area, reduct ion i n  commute time t o  Santa Rosa due t o  
improvements on Highway 101, and the comparatively lower land and housing 
costs i n  contrast  t o  Sonoma o r  the Bay Area counties (Mendocino Chamber o f  
Commerce, 1979). According t o  1980 statewide projecqons, Mendocino County 
was considered one o f  the 10 f a s t e s t  growing counties i n  Cal i forn ia ,  with a 
population o f  l ess  than 100,000 (DOF, 1980). 

LJ 

Access- from Mendocino County t o  the eastern po r t i on  o f  the Geysers geothermal 
development area i s  provided by U.S. Highway 101 t o  the in tersect ion with 
State Highway 175 near Hopland and across the Mayacmas Mountains i n t o  Lake 
County. Access t o  the western side o f  the southern po r t i on  -of the Geysers 
steam f i e l d  i s  provided by U.S. Highway 101 t o  the i n te rsec t i on  with State 
Highway 128 e i t h e r  near Cloverdale o r  near Healdshurg i n  Sonoma County. I n  
e i t h e r  case the d r i v i n g  distance i s  approximately 60 o r  70 miles, and the 
estimated t rave l i ng  time i s  about 1 hour and 40 minutes. The northwestern 
por t ion o f  the Geysers steam f i e l d  i s  accessible only by Pine Mountain Road, 
which in tersects  w i th  the Geysers-Cloverdale Road and passes through Sonoma 
County . 
Economic Base and Em~1 oment 

The economy o f  Mendocino County i s  based p r imar i l y  on agr icul ture,  government, 
services, manufacturing (p r imar i l y  lumber and wood products), and tourism. 
The mainstays o f  the l o c a l  economy have been abundant timber resources and 
agr icul ture.  The scenic coast1 i n e  and outdoor recreat ional  f a c i l  i t i e s  have 
provided increasingly popular t o u r i s t  a t t rac t i ons  and may help o f f s e t  some o f  
the decl ine i n  the timber industry. Except f o r  the governmental sector, the 
ma jo r i t y  o f  the county's economy i s  subject t o  seasonal f luc tuat ion.  

Total employment i n  Mendocino County decreased s l i g h t l y  i n  1982 and i s  pro- 
jected t o  increase only s l i g h t l y  i n  1983. This i s  p r imar i l y  due t o  the 
depressed lumber industry and the lack o f  any new major i n d u s t r i a l  development 
w i t h i n  the county (EDD, 1982~) .  As shown i n  Table 12, unemployment had 
decreased t o  12.5 percent during 1979. 0y the l a s t  quarter o f  1981, however, 
i t  had r i s e n  to 17.8 percent, which was nearly double the state average a t  
t h a t  time. . Due t o  the seasonal pat tern o f  Mendocfno's major indust r ies 
(lumber, agr icul ture,  tourism), unemployment ra tes are projected by county 
planners t o  continue t o  outpace s tate and seasonal ra tes (Bashoe, June 1981). 
Although ag r i cu l tu ra l  jobs increased s l i g h t l y  i n  1979 and 1980 due to l a r g e r  
pear and wine grape harvests, lumber industry jobs are s t i l l  expected t o  
decl i ne ( BLM , 1978). Accordi ng t o  county p l  anni ng s t a f f  , Mendoci no County has 
a shortage o f  h igh ly  s k i l l e d  workers and an abundance o f  semiski l led and 
unsk i l l ed  workers (Bashoe, June 1981 1 

Wage and salary employment i n  the county declined i n  1980 as the national 
recession inf luenced pay ro l l s  i n  every indust ry  d iv is ion.  Lumber and con- 
s t ruc t i on  payro l ls  were the hardest h i t ,  l os ing  700 jobs between 1979 and 
1980. Services, finance, insurance, real  estate, and government posted 
employment gains b u t  a t  a slower r a t e  o f  growth than i n  previous years. The 
outlook f o r  1981 and 1982 was f o r  slow growth, followed by continued improve- 
ment i n  1983, w i t h  employment reaching 23,300 as the economy recovers (EDD, 
1982d). L 
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TABLE 12 

CIVILIAN LABOR FORCE, EMPLOYMENT, AND UNEMPLOYMENT 

Force1 Empl Unempl oyment Rate4 (Percent) 

Year Annual Avg . Annual Avg. Annual Avg. High Month Low t4o n t h Annual Avg. - 
11.5 

Aug: 8.0 

Jan: 13.2 - Oct: 5.9 

Sept: 6.1 8.7 

. 
11.9 

2. 

3. includes a l l  persons without jobs and ac t i ve l y  seeking work. 

4. Unemployment ra tes and annual averages are computed from unrounded data: therefore, they may d i f f e r  

45 

Includes persons involved i n  labor management' 

from rates and averages calculated by using the rounded f igures i n  t h i s  table. 
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As shown i n  Table 13, the manufacturing d i v i s i o n  maintained . i t s  pos i t ion as 
the  largest  wage and salary employer i n  Mendocino County i n  1982, employing 
over 21 percent o f  the workers. Despite receding payro l ls  i n  lumber and wood 
products, t h i s  sector employed nearly 60 percent o f  those employed i n  manufac- 
turing. Lumber payro l ls  continued the decl ine begun i n  1979 i n  response t o  
slackening demand from the nation's construction industry. I n  1981 ED0 
expected t h a t  the high i n te res t  rates, t i g h t  money, and i n f l a t i o n  which 
depressed demand f o r  lumber during 1980 would continue t o  keep - t h e  lumber 
industry payro l ls  b e l w  t h e i r  1978 and 1979 levels. As i n t e r e s t  rates began 
t o  f a l l  i n  l a t e  1982 and the demand f o r  construction increased, the  industry 
showed a s l i g h t  recovery (EDD, 1982~). 

Mendocino County's manufacturing a c t i v i t i e s  became more d i v e r s i f i e d  during the  
1970s. By 1982, 40 percent of the area's manufacturing jobs were outsfde o f  
lumber and wood products. Many o f  the new jobs were i n  nonelectr ical  
machinery productton, which i s  one l o c a l  industry t h a t  could benef i t  from 
nat ional  plans for  increased defense spending dur ing EDD' s 1982-83 forecast 
period. food processors who have 
plans f o r  expanding wine making, whi le other scattered employment -gdins w i l l  
continue t o  occur as small manufacturing establishments s t a r t  operations i n  
t h e  county (EDD, 19824). 

The second largest  wage and salary employer i n  the county i s  government. I n  
1982 over 18 percent (annual average) o f  t h e  county's workers were employed by 
some d i v i s i o n  of federal, state, or  l oca l  government. This category showed 
near ly a 10 percent decl ine i n  workers from 1979 f igures due t o  dec l in ing  
government expenditures. Federal employment registered unusually high f igures 
dur ing the  summer and f a l l  o f  1980 due t o  temporary h i r i n g .  f o r  the 1980 
Census. Following t h i s  b r i e f  r i s e  i n  1980, the t o t a l  number employed i n  the 
pubTic sector declined i n  1981 and 1982 and i s  projected t o  hold a t  1982 
leve ls  i n  1983. The amount o f  money avai lable from the s tate t o  a i d  loca l  
government i s  expected t o  be minimal i n  1983, w i th  a potent ta l  f o r  reductions 
i n  loca l  government personnel. A t  t he  same time, i n f l a t i o n - f i g h t i n g  and cost- 
reducing p o l i c i e s  planned by the Reagan Administration w i l l  not only keep 
payro l ls  w i th in  the federal government from growing dur ing the forecast per iod 
b u t  a lso  c u r t a i l  l o c a l l y  run but federal ly funded programs (EDD, 1982~). 

I 
1 

1 Addit ional jobs w i l l  be generated by loca l  
, 

Mendocino County's t h i r d  largest  fndustry, r e t a i l  trade, employed 4,475 people 
i n  1982, an increase o f  100 jobs above'the 1981 level. Nineteen percent of 
t h e  t o t a l  wage and salary employment f o r  the county i s  i n  t h i s  industry 
div is ion.  This normally fast-growing fndustry sector slowed i n  1980, w i th  
increases r e s t r i c t e d  pr imar i ly  t o  eat ing and dr ink ing  establishments and food 
stores (EDD, 1982~). 

The services industry ranks fourth i n  employment i n  Mendocino County and has 
shown strong, s t e a e  growth i n  recent years w i th  a j o b  increase of almost 100 
percent since 1972-more than double the growth r a t e  fo r  a71 other industries. 
I n  1980 services grew t o  an a l l - t ime high of 4,300 jobs, and dur ing  the 1981- 
82 period t h i s  industry added 250 new jobs (EDD, 1982~). 

Agriculture, Mendocino's f i f t h  largest  industry, which employed 1,425 people 
i n  1980, climbed t o  1,600 i n  1982, as pear, apple, and grape acreage continued 
a slow, steady growth. Commercial f i s h i n g  employment makes up less than 8 
percent o f  the employment i n  t h i s  group, and since most loca l  f ishers are 
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WAGE AND SALARY EMPLOYMENT BY INDUSTRY 

Mendocino County 1980 - 1982 

ual Averages 

Actual Projected 

1983 
7 

1982 - 1981 - 1980 
7 

Wage and salary workers1 23,025 22,925 22,925 23,275 

Agr icul ture,  ag 
forest ry ,  and 1,600 1,600 

Nonagricul t u r a l  indus t r ies  21,325 21,675 
Construction and mining 725 725 625 6 50 
Manu f actur i ng 5,050 5,025 4,925 5,000 

Lumber & wood products 3,225 2,925 2,975 
other manufacturing 1,800 2,000 2,025 

Transportation and 

Who1 esal e t rade 650 625 650 
Reta i l  t rade 4,375 . 4,475 4,525 
Finance, insurance, 

and rea l  estate 800 825 82 5 850 
Semi ces 4,300 4,425 4,550 4,650 
Government 4,700 4,675 4,250 4,250 

pub1 fc ut i1  i t i e s  1,100 1,050 1,100 

Source: tDD * 1982 C. 

due t o  independent 

ment i s  rep0 

I 
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b 
self-employed, changes i n  the length o f  the season o r  i n  the volume o f  the 
catch should not  s i g n i f i c a n t l y  a f f e c t  the number on commercial f i s h i n g  
payro l l  s (EDD, 1982~) 

Housing Avail a b i l  Sty 

Since 1970 the number o f  housing u n i t s  i n  Flendocino County has increased by 
near ly 53 percent, whi le  the populat ion has increased by near ly 31 percent. 
The vacancy r a t e  f o r  renta l  u n i t s  a t  the time o f  the 1980 Census was 6.1 
percent (U.S. Census, 1982a). Since Mendocino County has a high percentage of 
second homes, the actual a v a i l a b i l i t y  o f  housing i n  the county may be lower 
than vacancy rates would indicate. 

O f  the four incorporated c i t i e s  i n  the county, Ukiah i s  located nearest the 
Geysers development area. Ukiah i s  the county seat and has shown over a 37 
percent increase i n  housing u n i t s  between the 1970 and 1980 U.S. censuses and 
a 20 percent increase i n  populat ion (U.S. Census, 1982a&b). According t o  a 
1977 survey o f  housing conducted by the state, the vacancy r a t e  f o r  Ukiah and . 
v i c i n i t y  was s l  i g h t l y  over 4 percent (McCrossin, June 1981 ) . 
CS ty representatives provided estimates o f  current  housing vacancy rates: 
s l i g h t l y  l ess  than 2 percent i n  May 1981 (Payne, May 1981) and somewhat more 
than 1 percent i n  October 1981 (Harris, October 1981). Single fami ly u n i t s  
comprise the major i ty  o f  the 4,900 housing u n i t s  w i t h i n  the incorporated c i t y  
l i m i t s ,  with a vacancy r a t e  t h a t  ranges between 0.5 and 1.0 percent. The 
remainder o f  the housing u n i t s  are m u l t i p l e  fami ly u n i t s  and mobile homes. 
The vacancy r a t e  f o r  mobile home u n i t s  ranges between 0 and 1.0 percent 
(Harris, October 1981) and i s  about 2 percent f o r  m u l t i p l e  fami ly u n i t s  
(Harris, January 1982) 

Ear ly i n  the 1980s, f i v e  o r  s i x  motels were converted i n t o  short-term housing 
u n i t s  which charge weekly o r  monthly ra tes f o r  bachelor-type uni ts.  These 
conversion u n i t s  also have a low vacancy rate, since they are avai lab le a t  a 
reasonable rate. These u n i t s  have proved a t t r a c t i v e  t o  1 ow-income peopl e and 
have moderated the seasonality o f  income t o  owners o f  the u n i t s  (Harris, 
January 1982 1 

The community o f  Hopland i s  located approximately 12 mi les south o f  Ukiah, 
near the i n te rsec t i on  o f  State Highways 101 and 175. Hopland i s  a r u r a l  
community o f  about 1,200 residents and, according t o  the l oca l  postmaster, has 
a vacancy r a t e  o f  about 1 percent. Single fami ly residences comprise the 
ma jo r i t y  o f  the housing u n i t s  i n  the area and have an estimated vacancy r a t e  
o f  1 percent. There are also m u l t i p l e  fami ly residences and mobile homes i n  
the community, b u t  the vacancy r a t e  i s  near ly zero. Two loca l  motels have 
been converted t o  monthly ren ta l s  and the vacancy r a t e  f o r  these u n i t s  also i s  
qu i te  low ( P h i l l i p s ,  October 1981). 

Public Services 

Within Mendocino County, publ ic  services are provided by several federal, 
state, and loca l  e n t i t i e s .  Public education i s  provided by 12 separate school 
d i s t r i c t s  and the Mendocino County O f f i ce  o f  Education. Water supply i s  
provided by approximately 10 major water d i s t r i c t s  throughout the county and, CJ 
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for some rural landowners, by individual wells. In areas of large or concen- 
trated popul ation, a number of agencies provide sanitation services while the 
more rural areas rely on septic systems for wastewater disposal Emergency 
medical services are available near the Geysers a t  one of the two hospitals i n  
the City of Ukiah. Law enforcement are provided through the 
Mendocino County Sheriff' s Department individual city pol ice 
departments. Fire suppression servic the incorporated areas i s  
provided by the ci t ies '  departments and i n  the unincorporated areas by 
contract agreement w i t h  the CDF. W i t h i n  the national forest, the U.S. Forest 
Service provides *fire suppression. services. . 
School Districts--Mendocin0 County has 12 school d i s t r ic t s  w i t h  - 22 elementary 
schools and 13 secondary schools. The total countywide 1981 enrollment i n  
Mendocino elementary and secondary schools reached approximately 15,000 
students. Total enrollment increased by 4 percent between 1972 - 1976 and by 
10 percent between 1976 and 1981 (Del sol, June 19811,. 

School districts located nearest the KGRA include Ukiah Unified, 5,600 
students; Potter Valley Community Unified, 500; Anderson Valley Unified, 450; 
and Willits Unified, 1,800. Even though al l  of these districts except 
Anderson Val ley are operating near capacity, each d i s t r i c t  could absorb 
approximately 100 additional chi1 dren. The Ukiah Unified District could 
absorb between 200 and 300 additional children, since the district i s  the 
largest i n  the area (Delsol , June 1981 

Water Supply-Mendoci no County has ap ximately 10 major water districts to  
provlde water supplies throughout the county (Hudson, .June* 1981). The City of 
Ukiah Water District i 1 ocated nearest the geothermal development area. The 
district has a storage capacity o f  2.6 million gallons. The Russian River 
supplies the majority of the water, and deep wells supply additional water. 
Currently, the ci ty  i s  planning a reservoir w i t h  a storage capacity ranging 
between 2.5 and 3.0 million gallons. The city,  although i t - h a s  adequate water 
supplies, believes there i s  a need to  expand the existing storage capacity to  

ture popul ation growth needs (Goforth, June 1981 1. 

Wastewater Facil ities--Mendocino County has approximately 10 major sanitation 
districts. Unincorporated rural areas o f  the co ty rely on septic tanks and 
1 each fie1 d systems for  wastewater d i  sposal . 

wastewater treatment capacity of 2.5 million gallons 
per day, and present use during the dry season i s  1.8 million gallons per day. 
Since 1976 the c i t y  has been under a cease and desist order from the Water 
Quality Control Board due to periodfc high water flows which exceed capacity. 
To correct the problem the c i ty  i s  planning to  modernize existing wastewater 
fac i l i t i es  a t  a cost of approximately $6 million (Noyd, July 1981). 

.. 

City of Ukiah has 

. 

W 

Emergency Services--Emergency medical services i n  tkndocino County are pro- 
vided either by private hospitals or by county hospitals, which are located i n  
the urbanized areas. Available private ambulance services may a1 so be supple- 
mented by paramedic teams dispatched by local f ire departments. During the 
annual f ire season (usually May through October) the local medical emergency 
services may also be supplemented i n  the more remote areas o f  the county by 
helicopter units dispatched by the CDF. The CDF helicopters may be dispatched 
either from the Boggs Mountain station i n  Lake County or the Willits station 
i n  Mendocino County. 
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I n  Mendocino County the hospi ta ls located nearest the Geysers steam f i e l d  are 
i n  the City o f  Ukiah. There are two hospi ta ls i n  the City-Ukiah General 
Hospital and Ukiah Adventist Hospital--which have a' t o t a l  of 87 beds 
available, Both hospi ta ls have intensive care u n i t s  but are not equipped t o  
provide special ized care f o r  neurological pat ients  o r  burn victims, 
Neurological pat ients  generally would be transferred t o  Santa Rosa o r  San 
Francisco, and burn pat ients would be taken t o  San Francisco, San Jose, o r  
Chico. 

Protect ive Services--Services avai lable w i th in  the county are provided p r i -  
mar i l y  by loca l  departments, county service d i s t r i c t s ,  and service contracts. 

o Law Enforcement-Mendocino County maintains i t s  own s h e r i f f ' s  department, 
and incorporated c i t i e s  have addi t ional  po l i ce  protection, The closest 
Mendocino County Sher i f f ' s  Department o f f i c e  adjacent t o  the KGRA i s  
located i n  Ukiah, and i t  provides services t o  unincorporated communities 
such as Hopland. The s h e r i f f ' s  department employs 55 deputies t o  provide 
law enforcement services throughout the county and i s  not planning t o  
expand present services (Pascoe, June 1981) . 
Within the City o f  Ukiah, t he  Ukiah Pol ice Department employs 22 o f f i cers  
t o  provide l a w  enforcement services w i th in  the  c i t y  l im i t s .  The depart- 
ment a lso employs 22 reserve o f f i c e r s  t o  provide addi t ional  services as 
needed. Although the department i s  fee l ing  the  e f fec ts  of population 
growth, i t  current ly  has no plans for  expansion. I n  1981, the cost of 
expanding ex ts t ing  po l i ce  services was approximately $45,000, which 
included both salary and benef i ts  f o r  one addi t ional  po l i ce  o f f i cer  
( W i  1 1 i am, June 1981) . 

o F i r e  Suppression Services--Within Mendocino County there are 12 f i r e  
d i s t r i c t s ,  10 f i r e  departments, and 1 seasonal CDF fac i l i t y  (State F i r e  
Marshall 's Office, 1983). The major i ty  o f  the f i r e  d i s t r i c t s  have 
volunteer f i r e  s ta f f ,  although several o f  the d i s t r i c t s  may also have 
pa id  f i r e  ch ie fs  and assistants. The largest  f i r e  service force ava i l -  
able near the Geysers development area i s  attached t o  the  Ukiah F i r e  
Protect ion D i s t r i c t  and the  City o f  Ukiah F i r e  Department. The Ukiah 
F i r e  Department serves about 4 square mi les w i th in  the incorporated 
l i m i t s  o f  the  City o f  Ukiah and the  Ukiah F i r e  Protect ion D i s t r i c t  serves 
about 40 square mi les o f  uncorporated land outside the c i t y  l im i t s .  The 
Ukiah F i r e  Department and F i r e  Protection D i s t r i c t  share a paid s t a f f  of 
19 plus a volunteer s t a f f  of 30,  and the City F i r e  Department provides 
f i r e  protect ion services t o  the  unincorporated areas w i th in  the f i r e  
d i s t r i c t  under a contract between the  d i s t r i c t  and the  department, There 
a l so  i s  a small volunteer f i r e  d i s t r i c t  i n  the  unincorporated community 
o f  Hopland, near the Geysers Development area (Hassler, May 1983). 

F i r e  suppression services of the l oca l  f i r e  departments are supplemented 
by s ta te  and federal agencies. From May 1 through October 15, the  U.S. 
Forest Service has primary respons ib i l i t y  f o r  f i r e  protect ion w i th in  the  
Mendocino National Forest and other federal lands w i th in  the county. 
Under an agreement with the state, the U.S. Forest Service also protects 
several t r a c t s  of p r iva te  land w i th in  o r  adjacent t o  the national fo res t  
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lands. In order rotect large areas of undeveloped lands located 
outside t h e  National Forest i n  the county, the CDF has assumed respon- 
s ib l i t y  for wildfire suppression from May through October. Through a 
separate agreement w i t h  the county the CDF provides year-round protection 
t o  those parts of the county not covered by local fire departments 
(Donahue, September 1981). 

NAPA COUNTY 

Napa County l ies 45 miles north o f  San Francisco and Oakland and is part of 
both the nine-county "Bay Area" and the six-county "Redwood Empire." Located 
i n  the California Coastal Range, 45 miles west of the Pacific Ocean, the 
county i s  bordered by Lake County on the north, Sonoma County on the west, 
Solano County on the southeast, and Yo10 County on the east. The primary 
transportation routes w i t h i n  the county are State Highways 29, 121, and 128. 
The Southern Pacific Transportation Company provides ra i l  access up the Napa 
Valley as  f a r  as Calistoga. The county is  served by airports a t  Napa and 
Cat i stoga . 
Major topographic features include the Napa Valley, which i s  internationally . known for its wine industry, and the mountain ranges surrounding the Napa 
Valley. These mountains have elevations up to  4,400 fee t  and are a major 
recreational resource for the San Francisco Bay Area. Lake Berryessa, 1 ocated 
i n  the county's eastern mountain range, i s  the most significant recreational 
attraction i n  the county (EDD,  1979). 

Access from Napa County to  the eastern portion of the kysers geothermal 
development area i s  provided by State Highway 29/128 to the northerly separa- 
tion o f  State Highway 29 i n  Calistoga and on through Lake County. Access to 
the western portion o f  the Geysers i s  provided by State Highway 128 to  the 
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r, intersect ion w i th  the Geysers-Heal dsburg Road north o f  Heal dsburg i n  Sonoma 
County. Approximate d r i v ing  distances from communities i n  Napa County t o  the 
Geysers geothermal development area range between 30 and 70 miles. 
Translat ing these distances i n t o  approximate dr iv ing  times, the t r i p  from . 
Yountvi l le t o  the Geysers would require 65 minutes; from St.  Helena, 55 
minutes; from Calistoga, 45 minutes; and from Napa, 75 minutes. 

Demographic Characteri s t i c s  

According t o  DOF project ions, Napa County i s  among Ca l i fo rn ia 's  10 fas tes t  
growing counties w i th  populations less  than 100,000 and i s  experiencing the 
la rges t  numerical gain o f  these counties (DOF, 1980). As indicated i n  Table 
14, the county's t o t a l  population increased over 25 percent between 1970 and 
1980 (U.S. Census, 1982a). The growth ra te  remained f a i r l y  constant a t  
approximately 2 percent annually u n t i l  1980, when the growth r a t e  doubled t o  4 
percent. The pr inc ipa l  population centers o f  Mapa County are the four muni- 
c i p a l i t i e s  o f  Calistoga, Napa, St .  Helena, and Yountvi l le. These four c i t i e s  
are located on Highway 29/128, and over 58 percent o f  the county's population 
resides i n  these incorporated communities. Rased upon the data i n  Table 14, 
the population of Calistoga apparently has more than doubled i n  the past 10 
years, bu t  t h i s  growth i s  a t t r ibutable,  i n  part,  t o  an increase i n  the c i t y ' s  
i ncorporated 1 i m i  ts. 

The City o f  Napa i s  the commercial and res ident ia l  hub o f  Napa County. I n  the 
10 years between 1970 and 1980, the population o f  the c i t y  increased by 
14,776. This was the la rges t  growth i n  absolute numbers o f  any community i n  
the county. I n  an e f f o r t  t o  control  i t s  growth, the c i t y  adopted a growth 
management plan i n  1979. The goal o f  t h i s  plan i s  t o  l i m i t ' t h e  c i t y ' s  growth 
t o  a t o t a l  population o f  75,000 i n  the year 2000 by r e s t r i c t i n g  res ident ia l  
construction (EDD, 1979) . 

TABLE 14 

POPULATION GROWTH I N  NAPA COUNTY 

City 1970 Population 1980 Population - 
Cal i stoga 1,882 3,879 
Napa 36,103 50,879 
S t .  Helena 3,173 4,898 
Yountvi l le 2,332 2,893 

County Total 79,140 99,199 

Source: U.S. Census, 1982b. 

Percent Chanael 

+ 106.1 
+ 40.9 
+ 54.3 
+ 24.0 

+ 25.3 

1. Change includes growth due t o  annexation o f  new areas. 
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Unincorporated areas o f  the county outside the Napa Valley'have not displayed 
substantial growth. I n  fact, these areas have shown a moderate decrease. The 
trend o f  migrat ion toward the urban centers has conserved the county's agr i -  
cu l tu ra l  and scenic land resources outside o f  the Nada Valley (EDD, 1979). 
Unincorporated communi t i e s  i n  the county nearest the Geysers geothermal devel- 
opment area are general ly located along State Highway 128. The pr inc ipa l  
unincorporated areas are the communi t i e s  o f  Angwi n (popul at ion: 3,526) ; 
Deer Park (1,454); Rutherford (150); Aetna Springs (150); and Pope Valley 
(250). . . .  

Economic Base and Employment 

The economy o f  Napa County i s  based pr imar i ly  on agr icul ture,  government, 
services, tourism, and manufacturing. The mainstays o f  the loca l  economy are 
the wine industry and tourism. Government comprises the second la rges t  
employment sector i n  Napa County's economy. Services has become the la rges t  
industry d i v i s ion  i n  the county and employs over one-quarter o f  the non- 
agr icu l tu ra l  workers. Retai l  trade i s  the t h i r d  1 argest empl oyer i n  the 
county, and manufacturing i s  the four th  la rges t  (EDD, 19824) . Geothermal 
development represents an i ns fgn i f i can t  por t ion o f  Napa County's economy a t  
t h i  s time (Ne1 son , June 1981 1. 

Employment information f o r  Napa County was incorporated i n  the data f o r  the 
Val l e jo -Fa i r f i e l  d-Napa %SA (Standard Metropol i t a n  S ta t i s t i ca l  Area) up 
through 1980. As indicated i n  Table 15, the average annual unemployment r a t e  
i n  the SMSA has ranged between 7.1 and 10.3 percent since 1974. These rates 
were consistent ly lower than the statewide average f o r  the same time period. 
This t rend i s  expected by EDD t o  continue due t o  the loca l  economy's re l iance 

asonal employment, such as services, r e t a i l  trade, and manufac- 
These sectors cur ren t ly  account f o r  75 percent of employment i n  the 
EDD expects employment gains t o  continue, br inging about 21,OO.O new 

jobs t o  the Vallejo-Fairfield-Napa SMSA between 1980 and 1985. Replacement 
needs during t h i s  per iod w i l l  create another 19,000 job  openings as workers 
r e t i r e  o r  leave the SMSA 1 abor force f o r  other reasons (EDD, 1981g). 

I n  1980 the employment data f o r  r e  separated from the Val le jo-  
Fairfield-Napa SMSA. Table 16 empl oyment/unempl oyment i n fomat ion  . ions f o r  the county f o r  the years 1980 t o  1983. As indicated i n  

the average annual unemployment r a t e  i n  the county has ranged 
and 8.4 percent. These rates were consistent ly lower than the 

c 
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Year - 

1974 

1975 

1976 

1977 

1978 

1979 

1980 

1981 

1982 

Labor Force1 

Annual Avg 

99,700 

103,800 

109,400 

116,300 

120,100 

124,000 

126,600 

133,700 

138,800 

Empl oyment2 

Annual Avg. 

93,800 

96,400 

100,700 

106,900 

112,100 

116,000 

117,200 

122,800 

125,200 

. - .  .- _ _  -. .- .___ __ 

TABLE 15 

CIVILIAN LABOR FORCE, EMPLOYMENT AND UNEMPLOYMENT 

Vallejo-Fairfield-Napa SMSA 1974 - 1980 

Unempl oyment3 Unempl oymen t Ra te4 Pe rcen t 

Annual Avg. 

5,900 

7,500 

8,700 

9,400 

8,000 

8,000 

9,400 

10,900 

13,600 

High Month- 

Jan: 7.2 

Jan: 8.8 

Nov: 10.3 

Jan: 9.9 

Jan: 7.8 

Jan: 7.4 

Apr i l :  8.3 

Dec: 10.2 

Dec: 10.2 

Source: EDD, 1981b ,‘ 19824; Joe Preston, EDD. 

Low Month Annual Avg. 

Aug: 4.8 5.9 

Aug: 6.5 7.2 

May: 5.8 7.9 

Dec: 6.8 8.1 

Dct: 5.6 6.6 

June: 5.6 6.4 

Dec: 6.7 7.4 

June: 7.1 8.2 

June: 7.1 9.8 

Note: C i v i l i a n  labor  force, employment and unemployment are by place o f  residence. 

1. C i v i l i a n  labor  force i s  the sum t o t a l  o f  po ten t ia l  workers, employed and unemployed. 

2. Includes persons involved i n  labor  management trade disputes. 

3. Includes a l l  persons without jobs and ac t i ve l y  seeking work. 

4. Unemployment ra tes and annual averages are computed from unrounded data; therefore, they may d i f f e r  
from rates and averages calculated by using the rounded f igures i n  t h i s  table. 
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TABtE 16 

CIVILIAN LABOR FORCE, EMPLOYMENT, AND UNEMPLOYMENT 

Napa County 1980 - 1983 

Annual Averages 

Actual Projected 

1981 - 1980 - -  1982 1983 - -  - 
C i v i  1 i a n  Tabor force1 37,800 39,200 40,500 42,000 

Employment 35,400 36,400 37,100 38,800 
* 

Unemployment 2,500 2 , 800 3,400 3,200 

Unemployment rate2 6.7% 7.0% 8.4% 7.6% 

Source: EDD, 19824. 

Note: Labor force by place o f  residence. Employment includes persons 
involved i n  labor-mana t t rade disputes. 

1. C iv i l ia *n  labor  

2. Unemployment r a t e  i s  une of c i v i l i a n  labor  force. 

Table 17, government i s  t he  second la rges t  employer i n  Napa 
County. I n  1981 over 23 percent (annual average) o f  the  county's work force 
was employed by some d i v i s i o n  of federal, state, o r  l oca l  government. During 
t h e  next two years, government e n t i t i e s  w i l l  be forced t o  operate i n  the face 
o f  serious reductions i n  funding brought about by major budget cutbacks. The 
reduct ion and cancel la t ion o f  federal funds t o  various s ta te  and loca l  
programs w i l l  r e s t r i c t  j o b  growth a t  a l l  l eve l s  (federal, state, and loca l )  as 

H i r i n g  freezes are cur ren t ly  i n  e f f e c t  a t  the  a1 and s ta te  levels,  as 
w e l l  as i n  some c i t y  and county j u r i sd i c t i ons ,  an 
through the 1982-83 per iod (EDO, 1 

The services d i v i s i o n  has become the  la rges t  major indust ry  group i n  the  
county, employing near ly 25 percent (annual average) o f  the  county's wage and 
salary workers. Growth among service indus t r ies  has t r a d i t i o n a l l y  been strong 
and steacly, and t h i s  t rend was maintained i n  1981. During the next 2 years, 
ED0 expects the  growth r a t e  f o r  service indus t r ies  t o  slow f rom the  1980 pace, 
bu t  they expected an addi t ional  500 jobs i n  services by 1983 (EDD, 19824). 
R e t a i l  t rade i s  the t h i r d  la rges t  employer i n  Napa County, employing 17 
percent (annual average) o f  the county's work force i n  1981. During the  1982- 
83 forecast period,' ED0 expects an addi t ional  400 jobs i n  r e t a i l  t rade as 
populat ion growth, decreasing i n t e r e s t  rates, and a pickup i n  tourism produce 
an increase i n  r e t a i l  a c t i v i t y  (EDD, 19824). 

. many human services programs are e i t h e r  el iminated o r  great ly  curtai led.  

I 
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TABLE 17 

WAGE AND SALARY EMPLOYMENT BY INDUSTRY 
t 

Napa County 1979 - 1983 
Annual Averages 

Actual Projected 

1983 - 1982 - 1981 - 1980 - 1979 - 
Total Wage & Salary Workers1 33,400 34,100 34,700 34,800 36,000 

Agricultural employment 2,700 2,800 2,800. 2,800 2,900 c 

tdonagricul tural empl oyment 30,700 31 , 200 31,900 32,000 33,100 
Mining & construction 1 , 500 1 , 400 1 , 300 1,300 1,400 
Manufacturing 4,600 4,400 4,900 4,900 5,000 

Food & kindred products 1,500 1,500 1,600 1,800 1,900 

Transportation & pub1 i c  1,300 1,300 1,300 1,300 1,300 
uti1 i ties 

Retail trade 5 , 400 5,500 5,700 5,900 6,100 
Food stores 1 , 000 1,100 1,200 1,300 1,400 

Other retail  trade 2,600 2,600 2,600 2,600 2,700 

Services 7 , 400 8,000 8,600 8,600 9,100 
Health 2,700 2,900 3,000 3,100 3,300 
Other services 4,700 5,100 5,600 5,500 5,800 

Government 8,700 8 , 900 8 , 200 8,200 8,100 
Federal 200 300 200 200 200 
State and local 8,500 8,600 8,000 8,000 7,900 

Durable goods 2,100 1,800 2 , 000 2,100 2,100 
Nondurable goods 2 , 500 2,800 2 , 600 2,900 2,900 

Other nondurable goods 1,000 1,000 1,000 1,100 1,100 

. Wholesale trade 700 700 800 800 900 

Eating & d r i n k i n g  places 1,800 1,800 1,900 2,000 2,100 

Finance, insurance, & real 1 , 100 1,000 1,100 1,100 1,200 
estate  

I 
1 
i Source: EED, 1982d. 
i 

Mote: Parts may not add to  totals  due t o  independent rounding. 
. *  

I 1. Employment reported by place of work and does not include persons 
i nvol ved i n  labor-management trade di sputes 

I 
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Manufacturing i s  the fourth la rges t  employer i n  Napa County, providing jobs 
f o r  over 14 percent o f  the county's work force i n  1981. The manufacturing 
d i v i s ion  i s  dominated by two industr ies:  food processing and primary metal 

Together these indust r ies provide more than h a l f  o f  the 
the div isfon. During 1981 modest gains were made i n  the number 

o f  manufacturing jobs (EDD, 1982d). 

Although agr icu l tu re  employs l ess  than 10 percent o f  the work force i n  Napa 
County, agr icu l tu ra l  production, especial ly o f  wine grapes, has continued to 
be an important cont r ibutor  t o  Napa County's economy. I n  1980 agr icu l ture 
contr ibuted over $66 m i l l i o n  t o  the loca l  economy--the highest value ever 
recorded--and wine grapes const i tuted nearly 75 percent o f  t h a t  value. Only a 

, smal l  increase, however, i s  expected i n  the next two years i n  the number o f  
agr icu l tu ra l  jobs (EDD, 19824) . . 
The adverse condit ions t h a t  plagued the home bu i ld ing  cl imate i n  1981 d id  not  
s ign i f i can t l y  improve i n  1982. Even though the demand f o r  housing remains 

. strong, potent ia l  home buyers faced high mortgage rates and d i f f i c u l t y  i n  
obtaining bu i ld ing  funds. With i n f l a t i o n  remaining high and bu i ld ing  costs 
escalating, housing s ta r t s  were kept t o  a minimum. According t o  EDD projec- 
t ions, both the economy and loca l  bu i ld ing  a c t i v i t y  should gradually improve 
i n  1983 (EDD, 1982d). 

Housing Avail a b i l  i ty 

Since 1970 the number o f  housing s i n  Napa County has i n c r  
percent whi le the population has reased by about 25 percent (U.S. Census, 
1980). According t o  a 1975 DOF Census, the t o t a l  housing vacancy r a t e  for  
Napa County ranged between 3.6 percent i n  Napa and 15.5 percent i n  Calistoga 
w i th  an overa l l  county average of,6.7 percent. The study categorized housing 
u n i t s  by s t ructure type and showed the lowest*vacancy r a t e  occurring i n  s ing le 

The vacancy r a t e  f o r  renta 
percent (US. Census, 1982 
number o f  second homes, the 

showed over a 
increase i n  ho 
there i s  an avera 
o f  the housing i 
nearly 1 percent. 
ra te  i s  near ly ze 

Conversion o f  some o lder  motel un i t s  t o  housing un i t s  i n  recent years has 
provided some addi t ional  housing (Noble, 1982). However, c i t y  s t a f f  indicated 
t h a t  competit ion f o r  housing i n  the c i t y  e i ther  f o r  renta l  o r  f o r  purchase i s  
so great t h a t  there i s  o f ten a wai t ing l i s t  o f  potent ia l  renters and buyers 
f o r  each u n i t  expected t o  become vacant (Noble, June 1981). hid 
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The City o f  St. Helena i s  about a 10 minute d r ive  south o f  Calistoga. The 
populat ion o f  the c i t y  has increased by nearly 47 percent between the 1970 and 
1980 Census, whi le the number o f  housing u n i t s  has increased by over 65 
percent (DOF, 1981a&b). Single f a m i l y  u n i t s  comprise the major i t y  o f  housing 
i n  the  c i t y ,  and there i s  a vacancy ra te  o f  between 2 and 3 percent. The 
vacancy r a t e  f o r  mobile homes and mul t ip le  fami ly  u n i t s  i s  nearly zero (Musso, 
October 1981). 

The City o f  Yountvi l le i s  located about 15 mi les south o f  St .  Helena. The 
populat ion increased by over 22 percent between the 1970 and 1980 Census, 
wh i le  the number o f  housing un i t s  increased by over 106 percent (DOF, 
1981aBb). There are approxfmately 900 housing u n i t s  located w i th in  the  c i t y  
l im i t s .  Most o f  the avai lab le housing i s  e i t h e r  s ing le u n i t s  o r  mobile homes, 
and the  vacancy r a t e  i s  about 3 percent (Lander, October 1981). 

Publ ic Services 

Within Napa County, pub l i c  services are provided by several federal, state, 
and loca l  ent i t ies .  Public education i s  provided by f i v e  separate school 
d i s t r i c t s  and the  Napa County Of f i ce  of Education. Water supply i s  provided 
by four  d i s t r i c t s  and, f o r  some r u r a l  landowners, by ind iv idua l  wells. I n  
areas o f  large o r  concentrated population, four sani ta t ion d i s t r i c t s  provide 
waste-water treatment and disposal services, whi le  more r u r a l  areas may re l y  
on ind iv idual  sept ic  systems. Emergency medical services are avai lab le near 
t h e  Geysers a t  hospi ta ls i n  the City of Napa and i n  Angwin. Law enforcement 
service i s  provided through %he Napa County Sher i f f ' s  Department o r  through 
loca l  c i t y  police. F i r e  suppression services are provided by federal and 
s ta te  agencies and loca l  d i s t r i c t s ,  depending upon which e n t i t y  has j u r i s d i c -  
t i o n  over the  area involved. 

c 

School D is t r i c ts -Napa County i s  served by 5 school d i s t r i c t s  encompassing 18 
elementary schools and 5 secondary schools. Present t o t a l  enrollment i n  these 
d i s t r i c t s  i s  approximately 14,412, and there has been l i t t l e  growth f o r  the  
past 10 years (Merr i t t ,  July 1981). School d i s t r i c t s  nearest the KGRA include 
t h e  Calistoga Jo in t  Uni f ied and the Napa Valley Unified. 

Napa Valley Uni f ied i s  the largest  school d i s t r i c t ,  w i th  a t o t a l  enrollment of 
12;OOO students. Decreased enrollment trends have already closed two schools 
w i th in  the  d i s t r i c t ,  and the  county i s  considering closure of other small, 
r u r a l  one-room schoolhouses. The Calistoga Jo in t  Unif ied D i s t r i c t  i s  a lso 
operating below capacity and could absorb addi t ional  students without 
d i f f i c u l t y  (Merr i t t ,  July 1981) . 
Water Su 1 --Napa County has four major water suppl iers located w i th in  i t s  4 The American Canyon Water D i s t r i c t  i s  the largest  water d i s t r i c t  
and encompasses the southern por t ion o f  Napa County. Municipal water 
d i s t r i c t s  located nearest the KGRA include those i n  the c i t i e s  o f  Napa, Calis- 
toga, and Yountvil le. Outside the incorporated areas, water i s  generally pro- 
vided by ind iv idua l l y  operated wells. 

I o The City o f  Napa--The c i t y  has i t s  own municipal u t i l i t y  t o  provide 
l 

I water t o  over 18,000 customers. System storage capacity consists o f  

, M i l l iken,  are Napa's primary water source, and t h e  c i t y  purchases an 
I 1,233 acre-feet of water. Two reservoirs, Lake Hennessey and Lake b 
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additional 5,000 ac e t  annually from the North Bay Aqueduct. Current 
storage capacity is jected to provide adequate water suppl ies u n t i l  
the year 2010. Although the City 
of Napa has no nsion plans for the near future, the city can purchase 
additional water from the North B a y  Aqueduct for a cost ranging between 
$250 and $300 per acre-foot. The city 's  Director of Public Works does 

services i n  Napa 

t e r  use i s  14,000 acre-feet. 

been overtaxed du 

o The City of Cali t e r  primarily from 
f .  Kimball Reservoir, which has a storage capacity of 116 million gallons. 

Additional water can be obtained from a 1 million gallon - water storage 
tank which can supply 20,000 gallons of water per day (Anderson, July 
1981). Present annual water use is  135 million gallons, which ranges 
between 36,000 gallons and 75,000 gallons per day depending 
fluctuations i n  use. In 1981 Calistoga was rationing wate 
zero reserve capacity and the effects of several dry winters (Taratino, 
July 1981). While i t  is no longer rationing water, e c i ty  continues 

tion efforts to  e consumption. 

s for expansio listoga include a $5 1 ion water 
project that  will provide a 14 mile water distribution system leading to 
the City of Napa. The distribution system will ut i l ize  the City of 
Napa's storage capacity while Napa increases i t s  North Bay Aqueduct water 
supply. Calistoga will pay the City o f  Napa costs for treating and 
"wheel ing" the additional wa r supplies. The proposed expansion plan 
will provide for a 3 percen annual growth rate i n  Calistoga u n t i l  the 
year 1993 (Taratino, July 1 1. According to the ci ty  .administrator, 
Calistoga i s  presently studying the impact of geothe 
available publ ic  services (Cavanero, July 1981 1 . 

o The City of Yountville--Water supply i n  Yountville is  provided by water 
purchased from the Veterans Home located i n  Yountville and from t h e  City 

The c i ty  pays $75 per acre-foot to the Veterans Home for  
a te r  and $190 per acre-foot to  the C i t y  of Napa for partially ' 

treated water. Annual water use i s  approximately 300 acre-feet, which 
varies seasonally between 1/3 nd 2 acre-feet per day. 
Currently, the ci ty  i s  negotiatin County of Napa to purchase 
water from the North Bay Aqueduc for Yountvil le's expansion 
needs u n t i l  the year 2000. According to the ci ty  administrator, geo- 
thermal development has pact upon water supply 
i n  the.area a t  this time 

Wastewater Facil i ties--Napa on d is t r ic t s  1 ocated 
w i t h i n  i t s  boundaries. The larges Canyon Mater District, 

ices to  the southern . Districts located 
eothermal devel opment of Napa, the City of 
d the City of Yountville. 

ices to approximately 
23,500 customers. Current system capacity will accommodate approximately 
15.5 million gallons o f  wastewater annually. Presently, 6.8 million 
gallons of wastewater are treated annually, so the City of Napa expects 



L t o  meet i t s  projected growth needs without expansion u n t i l  t he  year 2000. 
I n  1981 the  estimated cost  o f  expanding e x i s t i n g  capaci ty by 50 percent 
ranges between $15.5 and $23 m i l l i o n  (Lynch, Ju ly  1981). 

o The City o f  Calistoga--Calistoga completed i t s  wastewater system i n  1976 
t o  meet the  need o f  the c i t y  u n t i l  the  year 1990. Due t o  an extremely 
h igh population g r w t h  rate, Calistoga has alrea4y reached i t s  400,000 
ga l l on  per day system design capacity (Anderson, Ju ly  1981). The c i t y  
has no plans f o r  wastewater system expansion due t o  the  lack o f  avai lab le 
funding. Presently, Calistoga has a bu i l d ing  moratorium, since the  c i t y  
i s  unable t o  meet addi t ional  wastewater system and water supply needs 
(Taratino, July 1981) . 

o The City o f  Yountvi l le-Yountvi l le has the  wastewater system capacity t o  
t r e a t  2 m i l l i o n  gal lons o f  wastewater per day.. Presently, t he  wastewater 
system i s  t r e a t i n g  between 60,000 gal lons and 2 m i l l i o n  gal lons o f  water 
per  day, depending upon seasonal variations. Yountv i l le  completed 
modernizing i t s  wastewater system i n  1979 f o r  an approximate cost o f  
$4 m i l l i on ,  and the c i t y  does not have plans t o  expand the  current  system 
u n t i l  1989 (Lander, July 1981) . 

Emergency Services--Emergency services i n  Napa County are provided e i t h e r  by 
p r i v a t e  o r  county hospitals, which are located i n  the  urbanized areas. 
Avai lab le p r i v a t e  ambulance services may also be supplemented by paramedic 
teams dispatched by l oca l  f i r e  departments. During the  annual f i r e  season 
(usual ly May through October) the  l o c a l  medical emergency services may a lso be 
supplemented i n  the more remote areas o f  the county by he l i cop ter  u n i t s  
dispatched by the  CDF. The CDF hel icopters  may be dispatched from e i t h e r  the  
Boggs Mountain s ta t i on  i n  Lake County o r  the  W i l l i t s  s t a t i o n  i n  Mendocino 
County. 

I n  Napa County there are two hospi ta ls  located near the  Geysers steam f ie ld - -  
t h e  Saint  Helena Hospital i n  Angwin and the  Queen o f  the Valley Hospi ta l  i n  
t h e  City of Napa. These 2 hospi ta ls  have a combined t o t a l  o f  372 beds, and 
both hospi ta ls  have in tens ive care f a c i l i t i e s .  Oueen o f  the  Valley Hospi ta l  
i n  Napa i s  equipped t o  provide special ized care f o r  neurological  pat ients,  but  
pa t i en ts  requi'r ing special ized treatment f o r  burns would be taken t o  San 
Francisco, San Jose, o r  Chics. 

Protect ive Services--Services ava i l ab i l e  w i th in  the  county are provided 
p r imar i l y  by l oca l  departments, county service d i s t r i c t s ,  and service 
contracts. 

o Law Enforcement Services--The Napa County S h e r i f f ' s  Department provides 
l a w  enforcement services t o  the unincorporated areas o f  the  county and, 
by contract, t o  some c i t i e s  i n  the  county. For the unincorporated 
c o m n i t i e s  adjacent t o  the  geothermal development area, t he  c losest  
s h e r i f f ' s  department o f f i c e  i s  located i n  the City o f  &pa. The 
s h e r i f f ' s  department employs approximately 57 deputies t o  provide pro- 
t e c t i v e  services throughout Napa County. For the  1982-83 f i s c a l  year, 
t h e  s h e r i f f ' s  department has plans t o  increase i t s  e x i s t i n g  po l i ce  force 
by 15 deputies t o  keep pace w i th  population growth i n  the  county. I n  

approximately $40,000 per deputy, inc lud ing  salary, f r inge  benef i ts,  
t ra in ing ,  and equipment (Robertson, September 1981) . 
1981 the  annual cost  o f  increasing the  ex i s t i ng  force was estimated a t  t 
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Cf ty  o f  Youn ontracts wf th  the  sh rtment t o  provide 
t e c t f  ve servf ces Durfng the 1980-81 f i s c a l  year, the she r f f f ' s  

epartment w i l l  prov 40 hours o f  protect ive servfces per week t o  the  
City o f  Yountvf l le  a t  a cost  o f  $43,285. Presently, the City o f  
Yountvf l l e  has no plans t o  fncrease exf s t fng  law enforcement servfces, 
although the  . c i t y  admfnf l feves  present services are near capa- 

(Lander, Ju ly  1981) 

f ty  o f  Ndpa has 63 pol  f ce o f f i c e r s  t provf de prote 
Since 10 addf t fonal  po l fce  o f f i c e r s  recent ly  jo fned the  ex fs t fng  po l fce  
force, the c i t y  does not  p lan t o  expand current  servfces (Berg, September 
1981). I n  1981 t he  cost o f  increasing t h e  ex fs t fng  po l i ce  force was 
approxfmately $.30,000 per of f fcer ,  fncludf ng salary and beneffts. 

The City o f  Calfstoga employs e igh t  PO e o f f i c e r s  and four  reserve 
o f f f  cers t o  provf de l a w  enforcement servf ces. Calf stoga has reached f t s  
e x i s t f n g  po l f ce  force capacity due t o  fncreased population growth i n  the  
area. Plans f o r  expansfon fnclude two addft fonal  o f f i cers .  These plans, 
however, a re  contfngent upon funding avaf lab le dur ing the next f i s c a l  
year. The cos t  of adding an o f f i ce r  t o  the  ex fs t fng  po l fce  force would 
be approxfmately $23,661, inc lud ing salary and f r i nge  be i t s  (Johnson, 
Ju l y  1981)- 

o Ff r e  Suppressio Servfces--Wfthfn the  county there are 15 l o c a l  f f r e  
departments whf ch provf de f f  r e  suppressf on servf ces. The 1 oca1 depart- 
ments located near the  KGRA w f th  a pafd s t a f f  fnclude the  City o f  Napa, 
City o f  Yountvflle, and the  Cf ty  o f  S t .  Helena. 
ments located near the  KGRA fnclude Napa County A i rpo r t  
Valley, and Deer Park (Rowe, September 1981). 

Local f i r e  departments handle prfmarf l y  s t r vc tu  
ca l l s .  Ourfng the  f f r e  season the  l o c a l  departm 
pro tec t fng  wildlands f n  t h e i r  service areas from 
1981) . 
Some f f r e  departme t s  provide sp 
paramedf c servf ce. Specf a1 servf ces are provf ded 
Department and the  City o f  Napa Ff r e  Department. Durfng the  f f r e  season, 
between the  months o f  May through October, t h e  Napa County department has 
access t o  a he l fcop ter  t o  cover the  1.5 m f l l f o n  acres o f  land wf th fn i t s  
ju r fsd fc t ion .  Other f i r e  departments, such as the  C f t y  
paramedf c servf ces (Rowe, September 1981) . 
The f ncorporated commnf t i  es near the KGRA provf df ng a 
fnclude t h e  City o f  Napa and the City o f  Yountvflle. The Cf ty  of Napa 
Ff r e  Department I s  present ly operating a t  capacity. Plans foc expansfon 
a re  contfngent upon 1982-83 funding p r fo r f t f es .  The City o f  Yountvf l le 
cont racts  f i r e  servfces from the  County o f  Napa F f r e  Department, and the  
department cur ren t ly  has no plans f o r  expansfon (Rowe, September 1981). 

L d  

. 
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i The City of ga, an incorporated community located near the KGRA, 
has i t s  own volunteer f i r e  department. The Calistoga Fire Department has 
an elected f i r e  In 1981 the f i r e  department d id  
not have fundin roblems, since the primary funding source is  county/ 
city revenue sharing,  and the city voluntarily contributes i t s  share from 

ices of the local f i r e  departments are supplemented 
a1 agencies. During the f i r e  season, May 1 through 

Forest Service has primary responsibility for f i r e  
era1 lands  located throughout the county. Under an 

state,  the Forest Service also protects several tracts 
t h i n  or adjacent t o  the national forest lands. In 
rge areas of undeveloped lands located outside the 
the county, the CDF has assumed responsibility for  
during the months of May through October. Thr0ugh.a 

separate agreement w i t h  the county, the CDF provides year-round. protec- 
t ion  to  those s of the county no t  covered by local f i r e  departments 
(Rowe , Septemb 

ief and 40 volunteers. 

ies and endowments (Noble, September 1981) 
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DESCRIPTION OF THE GEOTHERMAL. WORK FORCE 

In identifying the work force ociated w i t h  a particular industry, several 
major categories can be described, based upon the degree of involvement or 

related, and i n  
employed f n  j o b  
resource. The 

canpri sed of  four major stages: 

involved i n  each aspect and each stage phas been estimated from information 
provided by fndustry representatives. Based on these estimates there are 
currently between 1,500 and 2,000 workers involved i n  the geothermal industry w i n  the Geysers KGRA. 
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C) Resource Development and Steam F i e l d  Maintenance 

The processes o f  explorat ion and development used f o r  geothermal resources are 
very s i m i l a r  t o  those used f o r  petroleum resources. Due t o  such s i m i l a r i t i e s ,  
many o f  t he  geothermal developers ac t ive  i n  the  Geysers are a lso  involved i n  
o i l  and gas production i n  Ca l i f o rn ia  and other  western states. A geothermal 
development company coordinates resource exploration, steam f i e l d  development, 
and maintenance o f  production. Through contract  arrangements the developer 

.oversees t h e  work o f  d r i l l i n g  which br ings the  geothermal steam t o  the  surface 
where i t  can be used f o r  power production. 

Geothermal Development--Development o f  t he  geothermal steam i n -  the Geysers 
k G R A  begins w i th  the  leas ing o f  large t r a c t s  o f  land and exploratory d r i l l i n g  
t o  determine the  location, amount, and q u a l i t y  o f  the  underground steam 
resources. As of December 1982, there  were near ly 20 geothermal developers 
ac t i ve  i n  the  Geysers. Generally, each geothermal development company main- 
t a i n s  a l oca l  o f f i c e  which oversees and coordinates i t s  operations i n  the  
Geysers. 

The number o f  s t a f f  i n  the  l o c a l  o f f i c e s  depends upon the  amount o f  land the  
developer has leased, the  extent  o f  i t s  development a c t i v i t i e s ,  and the  extent 
t o  which the  developer subcontracts i t s  development management a c t i v i t i e s .  
Union Geothermal has been ac t ive  i n  the  Geysers since the  e a r l y '  1960s and 
cu r ren t l y  employs about 225 f u l l - t ime  workers (Pardini, January 1983). Amin- 
o i l  has been ac t i ve  i n  the  Geysers since the  mid-1960s and cu r ren t l y  has a 
s t a f f  of about 70 (Marsh, January 1983). MCR Geothermal maintains a d i s t r i c t  
o f f i c e  s t a f f  o f  s i x  (Stoleson, January 1983). Thermogenics has been ac t ive  i n  
t h e  Geysers since the  ear ly  1970s and i n  October 1982 merged w i th  Geothermal 
Resources In te rna t iona l  ( G R I )  t o  become G R I  Operator, Corporation. The new 
company cur ren t ly  employes about 25 people (Evans, January 1983) . Geothermal 
K ine t ics  Incorporated has maintained a l oca l  s t a f f  o f  three as they continue 
f i n a l  d r i  11 i n g  fo r  the  MJR South Geysers p ro jec t  (Bannister, January 1983). 
Based upon these figures, there could be as many as 350 persons cur ren t ly  
employed i n  geothermal development i n  the Geysers. 

Most o f  the  geothermal developers have both o f f i c e  s t a f f  and f i e l d  staf f .  The 
o f f i c e  s t a f f  may include c l e r i c a l  workers; admin is t ra t ive managers; profes- 
sionals, such as engineers, geologists, and environmental spec ia l is ts ;  and . 
l and  agents. The f i e l d  s t a f f  includes construct ion foremen and workers, 
production foremen and workers, d r i l l i n g  supervisors, f i e l d  engineers, and J 

roustabouts. Most o f  these workers oversee and coordinate the a c t i v i t i e s  of a 
varying number o f  subcontractors which are involved i n  preparation of wel l  
pads and access roads and i n  the  d r i l l i n g  f o r  steam. 

Information which representatives of the various geothermal developers have 
provided, ind icates t h a t  the  employees o f  the  l o c a l  o f f i c e s  o f  the developers 
tend t o  be r e l a t i v e l y  long-term residents o f  the  l oca l  area, p a r t i c u l a r l y  
given the  length of time between the  leas ing o f  the resource lands and the  
production o f  e l e c t r i c i t y  from t h e  steam. Many o f  the  j o b  s k i l l s  required f o r  
t h e  work force i n  the  developers' l oca l  o f f i c e s  are ava i lab le  i n  the l oca l  
labor  pool. Those employees whose j o b  s k i l l s  requi re  f a m i l i a r i t y  w i th  geo- 
thermal resources o r  special ized technical  knowledge may have moved i n t o  the  
l o c a l  area f o r  i n i t i a l  development a c t i v i t i e s  and then remained. .d 
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ant requires 
duce 55 MW o f  power. Depending upon the  

steam avai lab le w i t h i n  1 mi le  o f  the proposed p lan t  s i te ,  
0 t o  15 wel ls  would i n i t i a l l y  be needed t o  provide steam f o r  a 
nt. This t o t a l  includes standby and re in jec t i on  wells. Over 
the power p lan t  an addi t ional  10 t o  15 w e l l s  would have t o  be 

proximately 60 days w i th  d r i l l i n g  crews 
working around the  clock. A t y p i c a l  d r i l l  r i g  i s  operated by four  crews o f  5 
o r  6 persons dur ing each 24-hour per iod (USGS, 1978). Thus, there i s  
general ly a t o t a l  work force o f  about 25 persons associated w i th  each d r i l l i n g  
r i g  (Stel l fng,  May 1981; e t  al.). Overseeing the  a c t i v i t i e s  of the d r i l l i n g  
crews i s  a d r i l l i n g  superintendent who i s  employed by the geothermal 
developer. 

Workers needed dur ing the s te  f i e l d  development stage include d r i l l e r s ,  
derrickmen, roughnecks, roustabouts, f l  oorhands, t o o l  pushers, motormen, 
welders, foremen, and r i g  superintendents (Cornelison, 1980). While a small 
percentage o f  the  steam d r i l l i n g  work force i n  the Geysers may choose t o  
belong t o  a c r a f t  union, most are not members of a p i o n  loca l  and 

. are un l l ke l y  t o  r e g i s t e r  on a union's out-of-work o f  the steam 
d r i l l i n g  work force have f i l e d  unemployment claims 
of the EDD between j o b  a 

Information provided by 
ind icates t h a t  the  work force associated w i th  the d 
be r e l a t i v e l y  long-term residents o f  the l oca l  area 
changes w i t h i n  the  personnel assigned t o  a d r i l l i n g  
out, a minimum number o f  workers must be maintained f o r  t he  r l g  t o  function. 
Once a p a r t i c u l a r  r i g  and crew are act ive i n  the  Geysers, the geothermal de- 
velopers p re fe r  t o  keep i t  busy there, since the  crews become f a m i l i a r  w i th  

r i l l i n g  equipment i s  
(Stoleson, June 1981; 

supply o f  steam ( S t e l l  ing, Ju l  

increased, there appears t o  be enough work t o  keep several r i g s  busy through- 
o u t  the  year. A representative o f  the Ca l i fo rn ia  D iv is ion  o f  O i l  and Gas 
estimates t h a t  there h en an average o f  9 t o  12 r i g s  ac t ive  i n  the Geysers 
dur ing the  past 2 yea t e l l i n g ,  January 1983). i s  number o f  d r i l l i n g  
r i g s  woul d prov i  de emp n t  f o r  225 t o  300 persons representative of one 
o f  the developers estimated tha t  h i  s company e r i g  year-round and a 
second r i g  i n te rm i t tan t l y  f o r  the  past four o ears. He a lso estimated 
t h a t  another developer had used four  r i g s  year-round and a f i f t h  
m i t t a n t l y  dur ing t h i s  same time per iod (Bannister, October 19 

I n f o  on prov id everal persons co t i o n  o f  t h i s  
study suggests t h a t  a large number o f  the  d r i l l i n g  crews have chosen t o  reside 
i n  the  Middletawn/Cobb area o f  Lake County. This suggestion appears t o  be 
corroborated by anecdotal comments recorded dur ing preparation of the Envi ron- 
mental Impact Report (EIR) f o r  Aminoil 's East Ford F l a t  development and by the 
informat ion contained i n  student surveys conducted by the Middletown Un i f ied  
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School D i s t r i c t  i n  1980, 1981, and 1982. Evaluation o f  the 1980 student 

were employed i n  geothermal occupations were employed by the various d r i l l i n g  
companies (Cornel i son, 1980) . 
Steam F i e l d  Maintenance--Once a geothermal power p lan t  comes on l ine,  it 
operates a t  f u l l  capacity a l l  o f  the time unless there are technical o r  
mechanical problems. Per iodical ly throughout the 15 fetime o f  the power plant, 
the steam wel ls supplying the p lan t  need t o  be r e d r i l l e d  t o  c l e a r  out obstruc- 
t i o n s  o r  t o  regain f u l l  .flow o f  the steam. Occasionally new wel ls must be 
d r i l l e d  i f  an ex is t ing supply wel l  cannot maintain an e f f e c t i v e  output. 

The size o f  the work force involved i n  maintaining an adequate- steam supply 
f o r  each w e l l  f i e l d  and power p lan t  i s  the same as t h a t  involved i n  the 
i n i  t i a l  , prep1 an t  steam f i e 1  d development. The representative o f  the state 
D iv i s ion  o f  O i l  and Gas i n  Santa Rosa believes t h a t  the average number o f  
d r i l l i n g  r i g s  ac t i ve  i n  the Geysers i n  the past two years w i l l  continue t o  be 
active' f o r  the l i f e t i m e  o f  the geothermal resources i n  the Geysers. He a lso  
bel ieves t h a t  t h e i r  work w i l l  s h i f t  i n  emphasis from development o f  new steam 
supplies t o  maintenance o f  ex is t ing supplies (Ste l l ing,  . September 1981). 
Based on the state D iv i s ion  o f  O i l  and Gas (DOG) s t a f f  information, the e s t i -  
mated 9 t o  12 r i g s  necessary t o  maintain steam flow f o r  power p lan t  generation 
would require a continuing work force o f  225 t o  300. As discussed ear l ier ,  
the steam f i e l d  work force i s  expected t o  be long-term residents o f  the loca l  
a rea . 

survey shows t h a t  nearly 31 percent o f  the student population whose parents ,i 

Steam Gathering System Construction Work Force--Once the we1 1s have been 
aeveioped and a power p lan t  i s  nearly completed, construction begins on the 
steam co l l ec t i on  system which carr ies the steam t o  the p lan t  si te. The wodc 
force involved i n  p ipe l ine construction may include plumbers, welders, 
p i p e f i  t te rs ,  foremen, and the laborers involved i n  preparing foundations and 
footings. 

The number o f  workers involved i n  the construction o f  the steam gathering 
system f o r  each power p lan t  var ies wi th  the design o f  the rout ing and i n t e r -  
connection plan f o r  the pipelines. The work force may be as few as 4 o r  as 
many as 50 and the reconstruction period may be a few weeks o r  a few months 
(Lund, July 1982). The crews t h a t  construct the steam l i n e s  are d i f f e r e n t  
from those involved i n  d r i l l i n g  f o r  the steam o r  i n  constructing roads, pads, 
and power p lan t  f a c i l i t i e s .  The crew i s  generally comprised o f  members o f  
trade unions because the work on the steam l i n e s  requires very specialized 
s k i l l s  (Stoleson, May 1981). The work force involved i n  construction o f  the 
steam gathering systems i s  less l i k e l y  t o  be long-term local  residents, since 
the duration o f  the work i s  short and, i n  the past, several months have 
elapsed between steam gathering system projects. 

t 

Power Plant Construction 

The average length o f  the construction stage f o r  a 55 MW t o  110 MW geo- 
thermal power p lan t  i n  the Geysers i s  about 28 t o  30 months o f  working time. 
However, s i t e  clearance and preparation o r  other construction a c t i v i t i e s  i n -  
volv ing earth movement cannot be conducted during the rainy season (generally 
November through March). Thus, the actual duration o f  the construction period 
could extend up t o  36 months o r  more, depending upon weather conditions. b 
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Construction o f  the power p lan t  and related f a c i l i t i e s  i s  usuaily managed by 
one o r  more general contractors and several subcontractors. Construction o f  
these f a c i l i  t i e s  involves a succession o f  diverse tasks requir ing equally 
diverse sets o f  job s k i l l s .  Work tasks include construction of access roads; 
s i t e  clearance and preparation; placement o f  foundations and pads; construc- 
t i o n  o f  the power p lan t  buildings; placement o f  the generating un i t ( s )  and 
associated piping and e lec t r i ca l  work; construction o f  re lated f a c i l i t i e s ,  
e.g., hydrogen su l f ide  abatement systems, cool ing towers and basins, and the 

and transmission system; and ina l  s i t e  and f a c i l i  

eded f o r  thes tasks inc lud p i  pef i  t t e r s  , we1 de 
.- 

i r o n  workers, carpenters, painters, equipment operators, concrete workers and 
f in ishers,  teamsters and laborers, o ther  manual labor  s k i l l s ,  and supervisory 
and qua l i t y  control  inspection personnel. Many o f  the work tasks throughout 
the construction per iod are o f  re la t i ve l y  short duration, ranging between a 
few weeks and a few months. Some o f  the c r a f t  s k i l l s  required are very 
specialized, and the number o f  workers i n  the state who are qua l i f i ed  t o  
perform the s k j l l e d  tasks i s  re la t i ve l y  small. However, a worker wi th  a wide 
range of a b i l i t i e s  and a high degree o f  s k i l l  i n  each o f  those various areas 
could maintain r e l a t i v e l y  continuous employment on a progression o f  geothermal 

n ts  (Clarey, October 1981). 

information whlich power p lan t  developer-operators have provided, the 
umber of workers involved i n  construction o f  a 110 Mw eothermal 

power p lan t  during e peak per iod ranges between 75 (PGandE, 1979bq and 215 
(Occidental , 1981). The peak construction work force f o r  a 55 MW power p lan t  
i s  generally withi the same range, u t  the duration of the peak would be 
shorter. 

During constructfon o f  the power plant, the eak work force i s  act ive on s i t e  

the generating un i t ( s )  and a l l  the necessary mechanical and e l  c t r i c a l  connec- 
t ions. Once the major equipment has been placed, construction continues 
simultaneously on s t  o f  the power p lan t  structure re1 a ted 

n t  construction period, the majority o f  the work force i s  
i c ians  and p i p e f i t t e r s  who are dispatche through union 
i ps, September 1981 ; Deorsey, October 1981 ) The number of 
act ive during the peak per iod usually range etween 5 and 

The 
c t i v e  during the peak period may nge between 6 and 50 
s 110 (Springer, October 1981). neral ly,  t h i s  peak 
r one year, w i th  the number of workers needed 

force involved i n  the con i o n  o f  a power p lan t  and 
maintains ac t ive  members n c r a f t  o r  trade unions. 

Table 18 l i s t s  the labor  organizations whic members act ive i n  power 
p lan t  construction i n  the Geysers KGRA. Many o f  these unions maintain loca l  
h i r i n g  h a l l s  i n  the Santa Rosa area. The h i r i n g  h a l l s  f o r  several o f  the 
o ther  unlons are located throughout the San Francisco Bay region. When the 
construct ion contractors o r  subcontractors need workers w i th  a spec i f ic  ski1 1, 

a f t e r  the foundations and pads are set  and t t: e work begins on i n s t a l l a t i o n  of . 

as 55 on a single pro ject  (Clarey, October 1981). 

nths (Clarey, October, 198 nger, October, 1981). 
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1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

120 

13. 

LABOR ORGANIZATIONS WITH MEMBERS ACTIVE I N  POWER PLANT 
CONSTRUCTION I N  THE GEYSERS KGRA 

Organi t a t i  on 

Sonoma-Mendoci no-La ke Counties 
Bui ld ing and Construction Trades 
Counci 1 
United Association o f  Journeymen and 
Apprentices o f  the Plumbing and Pipe 
F i t t i n g  Industty o f  the US and Canada 
Carpet and Linoleum Layers Local No. San Francisco 
1235 
International Brotherhood o f  Boi ler- San Francisco 
makers, I ron Ship Builders, Black- 
smiths, Forgers, and Helpers Union 
No. 6 
Bricklayers, Masons and Plasterers 
International Union Local No. 7 
Operative Plasterers and Cement 
Mason s In tern a t  i on a 1 As soc i a t  i on 
Local No. 355 
International Brotherhood o f  E l e c t r i  - Santa Rosa 
cal  Workers Union No. 551 
Heat and Frost Insulators Local 
Union No. 16 
International Association o f  Bridge, Oakland 
Structural  and Ornamental Ironworkers 
Local Union No. 378 
Laborers International Union o f  
North America Local No. 139 
Laborers International’ Union o f  Napa 
North America Local No. 371 
Wood, Wire and Metal Lathers In ter -  
national Union Local No. 268 

Hi l lwr ights  Local Union No. 102 Oakland 

Loca t i on 

‘Santa Rosa 

San Francisco 

San Francisco 

Santa Rosa 

San Francisco 

Santa Rosa 

Santa Rosa 

14. 

. 15. 

16. 
17. 

la. 
19. 

200 

21. 

22. 

23. 

24. 

25. 

26. 

Oman i t a t  i on 

International Union o f  Operating 
Engineers Local No. 3 
Brotherhood o f  Painters and A l l i ed  
Trades o f  America Local No. 364 
Piledrivers Local Union No. 34 Oakland 
United Slate, T i l e  and Composition 
Roofers , Damp and Waterproof Workers 
Association Local No. 121 
Sheet Metal Workers Local No. 104 Santa Rosa 
Sprinkler F i t t e r s  and Apprentices Burl ingam 
Local Ho. 483 
International Brotherhood o f  Team- Santa Rosa 
sters , Chauffers, Warehousemen and 
Helpers Local No. 980 
Tile, Marble and Terrazo Local Union San Francisco 
No. 19 
Tile, Marble Finishers and Shopmen San Francisco 
Local No. 7 
International Brotherhood o f  E lec t r i -  Walnut Creek 
cal Workers, Line Electr ic ians Local 
Union No. 1245 

Location 

Santa Rosa 

Santa Rosa 

San Rafael 

Plumbing and P ipe f i t t i ng  Industry 
Local 38 
Steamfitters and Refrigeration Union Concord 
Local 342 
United Brotherhood o f  Carpenters 
and Joiners o f  America, Local No.751 
and Local No. 2056 Lakeport 

Santa Rosa 

Santa Rosa 



they c a l l  the appropriate union h i r i n g  h a l l  and request the necessary number 
rs. The unions then c a l l  workers f r o m  t h e i r  out-of-work l i s t s  and 
em t o  the p ro jec t  s i te .  Local EDD o f f i c e s  do not maintain records on 
o f  construct ion workers i n  the Geysers and general ly have not admini- 

stered unempl oyme he Geysers construct ion workers (Wall, June 
1981 . 
proposed o r  under construct ion i n  the Geysers have increased, there has been a 
corresponding increase i n  the number o f  construct ion contractors, subcontrac- 
tors ,  and workers. To coordinate the construct ion a c t i v i t i e s  and t o  ensure 
t h a t  a1 1 construct ion pro jects  progress smoothly and e f f i c i e n t l y ,  representa- 
t i v e s  o f  each o f  the trade unions involved i n  power p lan t  construct ion and 
Swinerton & Walberg Company, act ing as Labor Relat ions Coordinater, entered 
i n t o  a labor  agreement. This agreement, e n t i t l e d  "Project  Labor Agreement f o r  
New Construction Work a t  The Geysers Power Plant," was i n i t i a l l y  signed i n  
August 1976. The agrement was reopened and modif ied i n  March 1981, and i t s  
terminat ion date was extended t o  the end o f  February 1984 (Ph i l l i ps ,  September 
1981 and Ju ly  1982). 

As expressed i n  the agreement, i t s  purpose i s  to: 

o Secure competent and capable workmen f o r  . the work undertaken by the 
various construct ion contractors and s ontractors and maintain a con- 
t i n u i t y  o f  employment f o r  such workmen; 

o Establ ish and maintain harmonious lab0 nagement re1 a ti ons throughout 
the  durat ion o f  the project ;  

Avoid s t r ikes,  ockouts, o r  del the execution o f  the 

o Record the appl icable terms o ( labor)  agreement w i  
ra tes o f  pay, hours o f  work, an 
a r r i ved  a t  through c o l l  

e r  condit ions of work 
g (Swinerton and Walberg, 1981). 

Due t o  the remote loca t ion  l a n t  construct ion pro jects  i n  the 
Geysers, the labor  agreement provides t ranspor ta t ion l t rave l  pay and 
subsistence allowance options t o  workers whose unions are party t o  the agree- 
ment. Workers e i t h e r  my accept the t rave l  and subsistence allowances speci- 
f i e d  i n  t h e i r  l oca l  union's bargaining agreement o r  they may take advantage o f  
f ree  commuter bus service The bus service f o r  construct ion workers i s  funded 
by the four  power plan owner-operators* whose power p lants  are being 
constructed under the t e  Paci f ic  Gas and 
E l e c t r i c  Company (PGandE), Northern Ca l i fo rn ia  Power gency ( NCPA 1 , Sac ramento 

(Oxy). Each worker using the f ree  bus service a l s  receives a da i l y  supple- 
mental pay allowance. I n  1982 t h i s  allowance was $15.50 per  day worked and 
increases $1 each year throughout the term o 

o f  the Pro ject  Labor Agreement: 

. Municipal U t i l i t y  D i  s t r i c t  (SMUD), and Occidental Geothermal , Incorporated 

*Current state Taw p roh ib f t s  the state Department o f  Water Resources (DWR) 
from pa r t i c i pa t i ng  i n  such an agreement. 

W 
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L) Uorkers no t  using the commuter bus service usual ly  receive t rave l  and subsis- 
tence allowances based on contracts  negotiated by t h e i r  union loca l  . Such 
allowances are general ly provided t o  union members who accept jobs located 
more than 40 mi les from t h e i r  union's h i r i n g  h a l l  o r  l oca l  o f f i ce .  Each union 
has i t s  own contract  agreement, and i n  1981 the amount paid ranged from 
nothing up t o  $30 per day. Amounts may also be paid per day worked o r  may be 
a guaranteed amount per week, no matter how many days are worked (Ph i l l i ps ,  
September 1981; Clarey , September 1981; Shaskan, September 1981; Springer, 
October 1981). One o f  the unions deducts the $15.50 from the $23 per day i t s  
members are guaranteed i f  the workers use the commuter bus service (Shaskan; 
September 1981 ) 

The commuter bus service i s  operated by Patchett 's  Transportation Company i n  
Santa Rosa. Bus schedules and passes are d i s t r i bu ted  by the Labor Relations a 

Coordinator and the construct ion subcontractors. Each day a worker r i des  the 
commute bus he signs a r o l l  sheet i nd i ca t i ng  the bus route, date, employer, 
and personal i d e n t i f i c a t i o n  number. The f i rm  t h a t  administers the con- 
s t ruc t i on  labor  agrement i n  the Geysers t a l l i e s  the d a i l y ' r i d e r s h i p  and sets 
up o r  withdraws routes and buses, depending upon usage. Each bus can car ry  12 
passengers and must maintain a minimum da i l y  r idersh ip,  o r  t h a t  route can be 
cancel 1 ed ( Watki ns , September 1981 ) . 
The bus service i s  p r imar i l y  o f fe red  f o r  an 8-, 9-, o r  10-hour day s h i f t  and 
i s  general ly provided only Monday through Friday. Occasionally, some buses 
are run s i x  o r  seven days a week i f  the p ro jec t  const ruct ion schedule requires 
such service. The number o f  buses running each day has f luctuated between 13 
and 22. I n  midoSeptember 1981, there were 16 buses running d a i l y  (Watkins, 
September 1981 ) 

The buses o r ig ina te  i n  Santa Rosa and Lakeport, and the runs are made between 
spec i f i c  pickup points  and ind iv idua l  power p l a n t  const ruct ion s i tes.  Routes 
which run from Santa Rosa (Sonoma County) and Lakeport (Lake County) are con- 
sidered basic routes and are run dai ly .  Additional routes are added to serve 
such areas as Ukiah (Mendocino County), S t .  Helena (Napa County), o r  Upper 
Lake o r  Clearlake Highlands (Lake County), as long as there are a minimum o f  
e i g h t  r iders .  I f  r i de rsh ip  drops below e i g h t  passengers, the route i s  can- 
cel led.  Figure 6 ind icates typ ica l  routes and pickup po in ts  f o r  the commuter 
bus service. However, these routes are modif ied as circumstances d i c t a t e  
(Watkins, September 1981; Ph i l l i ps ,  Ju ly  1982). 

t 

I n  June 1979 the Labor Relations Coordinator completed a survey o f  commuter 
bus usage between March 1977 and May 1979. This time per iod encompassed most 
o f  the construct ion per iod o f  PGandE's Uni ts  12 and 15, p lus most o f  the c i v i l  
engineering work on Uni ts  13 and 14, and about one-fourth o f  the 
mechanical /e l  e c t r i c a l  engineering work on U n i t  13 (Swi nerton and Wal berg, 
1979) 

I n  t h i s  2-year per iod 1,025 bus passes were issued. I n  a t a l l y  o f  communities 
o f  residence named by bus r iders,  Santa Rosa had 188 workers; Napa, 45; Ukiah, 
41; and Petaluma, 32. Although no s ing le community i n  Lake County had more 
than 30 workers res id ing  i n  it, the combined t o t a l  o f  workers from throughout 
the county was 148 workers. A t o t a l  o f  23 workers claimed out-of-state res i -  
dence. O f  these 23 workers, 17 were picked up i n  the Santa Rosa/Healdsburg 
area, and the remaining 6 were picked up i n  the Middletown/Cobb area. c 
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Although they are  not i d e n t i f i a b l e  from the t a l l y  o f  r idersh ip data, a large 
group o f  workers apparently commutes t o  the Geysers development area f o r  the 
work week and gets on the buses i n  Santa Rosa, Cloverdale, Cobb/Middletown, 
Ca l i  stoga, o r  Ukiah (Clarey , September 1981; Shaskan, September 1981; 
Springer, October 1981). (Refer t o  Chapter I V  f o r  addi t ional  discussion o f  
construction worker residence choices. 1 

Based on analysis o f  the 1979 bus survey information and on conversations w i th  
the tabor Relat ions Coordinator and representatives o f  some o f  the labor  
organizations whose members are act ive i n  the Geysers, some generalizations 
about the construction work force can be made: 1 

o Most workers involved i n  power p lan t  construction i n -  the Geysers 
apparently r e t a i n  the i  r exi  s t ing permanent residence; 

o Many workers commute t o  t h e i r  job i n  the Geysers each day, e i t h e r  i n  
ind iv idual  vehicles, p r i va te  carpools, o r  by ind iv idual  vehicles t o  park 
and r i d e  f a c i l i t i e s  o r  t o  contract  bus service pickup points; 

o Many other workers commute t o  temporary residences (e.g., motels, weekly 
apartments, cabins, mobile homes, RV camps, etc.) f o r  the work week and 
re tu rn  t o  t h e i r  permanent residence on weekends; 

four-county area 
i n  the KGRA and remain as long as t h e i r  job on a p a r t i c u l a r  pro ject  
continues; and 

0. Some workers already residing i n  the loca l  KGRA area. have maintained 
r e l a t i v e l y  continuous employment on a series o f  pro jects  i n  the Geysers 
devel opmen t a rea . 

The power p lan t  developers-operators have submitted information t o  the CEC on 
estimated pro ject  construction schedules and estimated work force necessary t o  
meet those schedules. Based upon t h i s  information, the number o f  workers 
involved i n  power p lan t  construction i n  the Geysers i s  estimated t o  be 595 
during the f i r s t  quarter o f  1983. (Refer t o  the raw data tables i n  Appendix D 
and t o  Chapter I V  f o r  addi t ional  discussion o f  the work force involved i n  
power p lant  construction. ) 

Power Plant Operation and Maintenance 

I n  the f i n a l  months o f  the construction stage, personnel from the power p lan t  
developer-operator begin tes t i ng  equipment and systems i n  the new power plant. 
These workers may include power p lan t  operators, p l a n t  engineers, e l e c t r i -  
cians, instrument repairmen, and maintenance workers. Once the power p lan t  
comes on l ine,  the permanent operation and maintenance work force maintains 
rout ine operations. Per iodical ly,  t h i s  work force may be supplemented by 
addi t ional  outside workers f o r  f a c i l i t y  overhaul and maintenance a c t i v i t i e s .  

The number o f  workers involved i n  the operation and maintenance o f  the power 
p l a n t  and related f a c i l i t i e s  varies w i th  the power p lan t  owner-operator. 
PGandE has operated geothermal power plants i n  the Geysers since the ear ly  
1960s and current ly has 17 geothermal u n i t s  i n  operation. PGandE's current 
operation and maintenance work force f o r  their Geysers power p lant  i s  about 
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130, w i t h  4 t o  6 m a new u n i t  comes on line 
(Carter, September 1981). Since the units are  relatively close to one 

en t o  operate the various u n i t s  by remote control from 
Periodic checking of daily operations and necessary 

d by roving crews who are res sible for two or more 

r-owners, i n  addition 
t i n g  new power plants i n  the Geysers. As first-time 
s, these developer-owners have estimated they will need 

an in i t ia l  operation and maintenance work force of 10 t o  20 workers per power 
plant. Fewer workers would be required to  operate and maintain any subsequent 
power plants, since the basic work rce would a1 ready be involved i n  their  
in i t ia l  operation. 

Based on previous regulatory case experience and information whlch geothermal 
power plant owner-operators provided t o  the CEC, i t  appears tha t  the work 
force involved i n  routine dai ly  operation and maintenance of the power plants 
and related f ac i l i t i e s  Will be long-term residents of the local area. 
A1 though individual personnel may periodically change, the number would remain 
constant u n t i l  new power plants come on l ine and then would increase gradually 
w i t h  each new power plant. 

GEOTHERMAL-RELATED WORK FORCE 

As the geothermal industry i n  the G developed, i t  created a 
need for specialized materials and services. The work force involved i n  this 
aspect of the geothermal industry provides ancillary services and materials t o  
the geothermal developers, the steam drillers, and the power plant construc- 
tion, operation, and maintenance companies. T h i s  group of geothermal workers 
includes the following types of workers and geothermal-related services: road 
and pad construction contractors, heavy equipment operators, d r i l l i n g  consul- 
tants, envi ronmental analysis consul tants, envi ronmental monitoring consul - 
tants, landscape designers and maintenance workers, geothermal waste haulers, 
truck drivers, mechanics, engineering designers, and employee transport 
services. 

A rewesentative of the n Santa Rosa estimated 
that 'there could be as many a s  200 workers involved i n  the geothermal-related 

District (see Appendix E and Table E-1) indicated that the parents of over 12 
percent o f  the "geothermal students" were employed i n  geothermal-related 
services (Cornelison, 1980). The work force associated w i t h  geothermal- 

Since 
these servtces would have been necessary ( t o  some degree) throughout 
development of the geothermal resource i n  the Geysers, most of this work force 
i s  l ikely to already reside i n  the local area. 

work force. A 1980 student survey conducted by the Middletown Unified School 

. related service would tend to  be long-term residents of the locaT area. 

GEOTHERMAL-INDUCED WORK FORCE 

The work force i n  this category i s  not directly involved i n  developing and 
using the geothermal resource o r  i n  providing geothermal-related services. 
These workers and their  employers provide services t o  the broader, general 
population of the area and do not rely wholly on geothermal development for 
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their  patronage. This group of workers would include employees of banks, 
grocery stores, restaurants, providers of household i terns, providers of auto- 
motive supplies and services, etc. 

CUMULATIVE POWER PLANT WORK FORCE 

In this study, the analysis of the socioeconomic effects associated w i t h  the 
geothermal industry focuses on the effects that  the cumulative power plant 
work force would have on the four counties of the Geysers KGRA. The cumula- 
tive power plant work force, as defined i n  this study, includes those workers 
involved i n  (1) construction of the power plant and related fac i l i t i es  and ( 2 )  
i n  operation and maintenance of the power plants and related faci l i t ies .  The 
CEC's  regulatory review process and jurisdictional authority apply only to  
power plants and related facil i t ies.  The CEC has a responsibility t o  require 
m i  tigation of impacts attributable t o  those aspects of geothermal development 
w i t h i n  i t s  jurisdiction. However, the development of the geothermal resource 
and the resultant growth of the geothermal industry have also contributed to  
the socioeconomic effects on the KGRA counties. I t  i s  hoped t h a t  those 
agencies w i t h  jurisdictional authority over these other aspects of the geo- 
thermal industry woul d a1 so require m i  t i g a t i o n  of the socioeconomic effects 
associated w i t h  geothermal development. 

1 

a 
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Chapter I V  

PROJECTION OF POWER PLANT WORK FORCE NEEDS 

The four counties i n  the Geysers KGRA have been experiencing rap id  growth i n  
the past f i v e  years Much of t h i s  growth i s  associated w i th  movement away 
from the higher costs o f  l i v i n g  and housing i n  the metropol i tan centers i n  the 
San Francisco B a y  Area. Some po r t i on  o f  the growth may also be associated 
w i t h  increasing development o f  the geothermal resource i n  the Geysers KGRA. 
To i d e n t i f y  the  cont r ibu t ion  o f  geothermal development to fu tu re  population 
increases i n  the four counties, s t a f f  estimate the empl oyment requirements o f  

a1 development and hypothesized associated changes i n  the l oca l  
To reasonably p ro jec t  the size, t iming*  and 1 ocation o f  popul a- 

t i o n  changes re la ted  to geothermal development requires a number o f  assump- 
t i ons  about the l i m i t s  o f  the geothermal resource he 1 oca t i  on, t i m i  ng , 
and s ize o f  f u tu re  power 

DRY STEM RESOURCE DEVELOPMENT SCENARIOS 

There i s  considerable va r ia t i on  f n  ofessional opinion on the extent  of the 
dry  steam resource avai lab le f o r  development. This study examines the poten- 
t i a l  cumul a t i v e  impacts associated w i th  two resource development scenarios 
developed by the CEC s t a f f .  

Scenario 1: 2,487 MW 

t i o n  o r  under construction,in the Geysers KGRA. It also includes the power 
p l  ant  p ro jec ts  w i th  proven steam resources which are undergoing regulatory 
review and those pro jec ts  i d e n t i f i e d  i n  current  u t i l i t y  resource plans which 
do not  y e t  have proven steam and/or which have no t  y e t  entered the regulatory 
process. Information on o j e c t  locat ion,  size, ownership, and operating date 
i s  l i s t e d  i n  Table 19 fo a l l  p ro jec ts  i den t i f i ed  i n  Development Scenario 1. 

n t  p ro jec ts  i n  the KGRA. 

s Development Scenario 1 includes a1 1 ex i  s t i ng  geothermal power p l  an 

.I 

*A geothermal resource i s  described as "proven" i f  a usable o r  salable 
amount o f  steam i s  present i n  a pa r t i cu la r  well o r  development f i e l d .  The 
resource i s  also described as proven i f  the suppl ier  has the equivalent o f  
h a l f  the amount needed t o  supply a proposed power p l a n t  when t h a t  p ro jec t  
proposal i s  Undergoing regulatory review by the CEC. W 
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TABLE 19 

POWER PLANT DEVELOPMENT I N  THE GEYSERS KGRA 
1960-1991* 

Net Cumul a t  i ve 
Capacity (MWL** Net Output (MWl county o f  

Location 

Sonoma 
Sonmna 
Sonoma 
Sonoma 
Sonoma 
Sonoma 
Sonoma 
Sonoma 
Sonoma 
Sonuma 
Sonoma 
Sonoma 
Sonoma 
Lake 
Sonoma 
SonoM 
Sonmna 
Sonoma 
SOnOma 
Lake 
Lake 
sonoma 
Lake 
Sonoma 
Sonoma 

Gross 
Capacity (MWL 

12 
14 
28 
28 
55 
55 
55 
55 
55 
55 

110 
110 
62 

138 
114 
110 
1 20 
120 
72 
55 
97 

5 
120 
110 

5 
55 

120 

55 
110 
110 
110 
110 
25 
55 

110 

-- 

CEC 
C e r t i f  i ca t ion  

Estimated 
On Line Date Project 

PGandE 1 
PGandE 2 
PGandE 3 
PGandE 4 
PGandE 5 
PGandE 6 
PGandE 7 
PGandE 8 
PGandE 9 
PGandE 10 
PGandE 11 ’ 

PGandE 12 
PGandE 15 
PGandE 13 
PGandE 14 
NCPA 2 
PGandE 17 
PGandE 18 
SMUDGE0 %1 
OWR Bot t le  Rock 
Occidental #1 
Magma Wild Well 
PGandE 16 
NCPA 3 

OUR So. Geysers 
PGandE 20 

MSR iil . 

1960 
1963 
1967 
1968 
1971 
1971 
1972 
1972 
1973 

11 
13 
27 
27 
53 
53 
53 
53 
53 
53 

106 
106 
59 

133 
109 
106 
110 
110 
65 
52 
80 

5 
113 
106 

5 
52 

113 -- 

11 
24 
51 
78 

131 
184 
237 

. 290 
343 
396 
502 
608 
667 
802 

1980 
12/82 
12/82 
5/83 
12/83 
6/84 
6/84 
1984 
6/85 
8/85 
1985 

4/80 
9/79 
5/80 
3/81 
1 1 /80 
1 /81 

1 ;302 
1,354 
1,434 
1,439 
1,552 
1,658 
1,663 
1,715 
1,828 -- 

9/81 
12/82 

11/81 2/86 ionana 
1 /83 3/86 Sonoma 

NCPA i-Santa Clara**--Shelved inde f in i t e l y  -- Lake 
PGandE 19 ’ 6/88 Sonana 
PGandE 22 61 88 Sonoma 
PGandE 21 12/88 Sonana 
PGandE 23 61 89 Sonoma 
CCPA I1 1989 -- 
MID/Shell 1990 S o n m  
CCPA t 2  1990 -- 
PGandE 24 6/91 Sonoma 

53 
106 
106 
106 
106 
23 
53 

1,881 
1.987 
2 ;OW. 
2,199 
2,305 
2,328 
2.381 

106 2 ;487 

Data i n  table are current as o f  January 1, 1983. The power plant projects l i s t e d  i n  t h i s  table include 
projects already i n  operation, under construction, i n  regulatory review, or ident i f ied i n  current u t i 1  i t y  
resource plans. 

** Due t o  in-plant service requirements, each pbwer p lan t  generates somewhat less e l e c t r i c i t y  than i t s  rated 
capacity. Where net capacity f igures are not available, the net capacity was derived from other projects 
of s imi lar  gross capacity. 

NCPA’s interest  i n  the project  leasehold was transferred t o  the C i t y  o f  Santa Clara which i s  an NCPA member. 
I n  October 1982, the C i ty  relinquished i t s  r i gh ts  t o  the leasehold and they were subsequently acquired by 
MCR Geothermal. 

- The Notice of Intent ion for the NCPA 1 project  was approved by the CEC i n  March 1980. In February 1982, 



\ 

The informat ion shown i n  EC by the power p l a n t '  
developers-operators and was current  through January 3, 1982. The l i s t  o f  

. p ro jec ts  includes two which are proposed by the Central Ca l i fo rn ia  Power 
Agency (CCPA). The CCPA I s  comprised o f  the Sacramento Municipal U t i l i t y  
D i s t r i c t  (SMUD), the Modesto Irri t i o n  D i  s t r i c t  (MID) , and the c i t i e s  of 
Santa Clara and Redding. 

Scenario 2: 3,000 MW 

This development l eve l  i s  based on the assumption tha fur ther  dive1 opment, as 
y e t  unplanned, w i l l  occur e i t h e r  w i t h i n  the ex i s t i ng  boundaries o f  the dry 
steam resource o r  to the northwest and southeast along the Mayacmas r idge 
where the resource l i m i t s  are s t i l l  undefined. Since pro jects  t o  produce the 
remaining 513 MW are cur ren t ly  unplanned and unscheduled, s t a f f  must make a 
number o f  assumptions t o  complete the pro jec t ion  o f  power p lan t  construct ion 
and operation work force and, consequently, the populat ion changes associated 
w i  t h  t h i  s 1 eve1 o f  resource development. 

The f i r s t  assumption i s  t h a t  approximately one-half o f  the power p lants  needed 
t o  produce the added 513 MW w i l l  be 110 MW f a c i l i t i e s ,  and the other h a l f  w i l l  
be 55 MtJ f a c i l i t i e s .  This r a t i o  i s  based upon trends evident i n  h i s t o r i c a l  
and planned development i n  the Geysers between 1971 (when the technology f o r  
the use o f  the dry steam resource s tab i l ized)  and 1985. Using t h i s  r a t i o  t o  
produce approximately 520 u r  addi ti onal three 110 MW 
p lan ts  woul d be constructed. 

The second assumption i s  t approximately two-thi rds o f  these new power 
p lan ts  would be constructed i n  Lake County and the remaining one-third i n  
Sonoma County. This d i s t r i b u t i o n  o f  pro jects  using the dry steam resource i s  
based upon a socioeconomic Impact study prepared by Lawrence Berkeley Labora- 
tory  (LBL, 1980; page 43). This LBL study was prepared to assess the probable 
envi ronmental and socioeconomic consequences o f  geothermal energy development 
i n  the Geysers-Cal istoga KGRA. The study assesses the potent ia l  cumulative 
e f f e c t s  o f  two long-term development scenarios. These scenarios include the 
use o f  both dry steam and ho t  water resources and the use o f  geothermal 
resources f o r  genera 

c 

new geothermal power p la  using trends evident i n  the 
c 1971-85 period, there i s  p ro jec ts  Coming on l i n e  each 

year. Assuming t h a t  one 110 MW and one 55 MW power p l a n t  are b u i l t  each year 
t l y  estimated 
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id; TABLE 20 

POWER PLANT DEVELOPMENT I N  THE GEYSERS KGRA 

Scenario 2: 

County of Capacity Cumul a t i  ve 
Pro jec t  On-Line Date Or ig in  (MW 1 Capacity (MGI) 

Geothermal. A 1990 Lake 55 2,502 
Geothemal B 1990 Sonoma 110 2,612 
Geothermal C 1991 Lake 55 2,667 
Geothermal D 1991 Lake 110 2,777 
Geothermal E 1992 Sonoma 55 2,832 
Geothermal F 1992 Lake 110 2,942 
Geothermal G 1993 Lake 5 . 2,997 

WORK FORCE NEEDS FOR RESOURCE DEVELOPMENT SCENARIOS 

Development o f  the geothermal resource f o r  use i n  e l e c t r i c  power generation 
consis ts  o f  three major stages: steam f i e l d  development, const ruct ion o f  the 
power p lan t  and re la ted f a c i l i t i e s ,  and the subsequent operation and mainten- 
ance o f  these f a c i l i t i e s .  The work force required f o r  each developmental 
stage var ies  w i th  each power p l a n t  p ro jec t  and schedule. The t o t a l  s ize and 
the scheduling sequence f o r  the work force required t o  maintain the steam 
supply over the l i f e t i m e  o f  the power p lan t  have been estimated. 

Work force estimates f o r  each development scenario are based upon the best 
ava i lab le  informat ion on the number o f  workers required a t  the various stages 
o f  dry steam resource development and power production. To estimate the s ize 
o f  the work force needed f o r  each o f  the three stages o f  resource development 
and use, s t a f f  has made a number o f  assumptions, tak ing i n t o  account these 
types o f  variables. This se t  o f  assumptions i s  described below. 

As sump ti o ns - 
Steam F i e l d  Development and Maintenance-The average length of time needed to 
develop the steam supply f o r  a power p lan t  i s  approximately three years. To _ _  - 
maximize e f f i c i e n t  use o f  resources, the geothermal developers would p re fe r  t o  
time completion o f  the steam supply t o  coincide w i th  the on- l ine date o f  the 
power p lan t  receiv ing the steam. Throughout the l i f e t i m e  o f  the power plant,  
the  steam wel ls  must be pe r iod i ca l l y  cleaned ou t  o r  replaced t o  maintain 
adequate steam f o r  power p l a n t  operation. 

Based upon informat ion which the s tate D iv is ion  o f  O i l  and Gas provided, the 
number o f  d r i l l i n g  r i g s  necessary t o  develop and maintain steam i n  the Geysers 
i s  9 t o  12 r igs,  which would involve 225 t o  300 workers' (S te l l ing ,  January 
1983). Since these workers are no t  d i r e c t l y  involved i n  construction, opera- 
t ion,  o r  maintenance o f  the power p l a n t  and associated f a c i l i t i e s ,  they have 
no t  been included i n  analyses i n  t h i s  chapter. (Refer t o  Chapter I11 f o r  
addi t ional  discussion o f  the steam d r i l l i n g  work force.) 
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Power P lan t  Construction-Constrction o f  the power generating and transmi s- 
sion f a c i l i t i e s  includes a sequence o f  a c t i v i t i e s ,  each requir ing a work force 
o f  varying size f o r  various lengths o f  time. For those projects which the CEC 
has o r  i s  current ly  reviewing, the size and the scheduling sequence o f  the 
work force are based on information t h a t  u t i l i t y  appl icants provided i n  t h e i r  
NO I /AFC documents . or those projects which have not entered the CEC's 
regulatory review p ess o r  which are not yet planned, i t  was assumed t h a t  
construction w i l l  begin i n  the second quarter o f  each calendar year. This 

preparation a c t i v i t i e s  occur outside the rainy 

Additional. assumptions were needed t o  pro ject  construction work force require- 
ments f o r  those projects which have not not y e t  entered the CEC's regulatory 
review rocess o r  which have not y e t  been planned. For projected power plants 

and scheduling pattern were assumed t o  be the same as t h a t  used f o r  PGandE's 
Un i t  18. Data f o r  the PGandE 19 (55 MW), CCPA #2 (55 MW), and the MID/Shell 
(25 MW) pro jec ts  are based on those data provided f o r  the S4UDGEO #1 project .  

o f  110 R W (PGandE Units 21  - 24 and CCPA #l projects), the number o f  workers 

Power P lan t  Operation and Maintenance-Once a power p l a n t  i s  on l ine ,  only a 
r e l a t l v e l y  small work force i s  needed t o  operate and maintain the f a c i l i t i e s .  
P r i o r  t o  December 1982, PGandE was the only operator o f  geothermal power 
p lants  and transmission f a c i l i t i e s  i n  the Geysers KGRA. The various u n i t s  o f  
t h e i r  Geysers Power Plant are connected to a master control  center located 
near Uni ts 5 and 6. Since the operation o f  each power p lan t  u n i t  i s  pr imar i ly  
con t ro l led  through t h i s  center; PGandE estimated they need to add only four to 
s i x  addi t ional  workers f o r  each sub wer p lan t  u n i t  i n  the Geysers 
( PGandE, 19796) . 
Beginning i n  l a t e  ants operated by other u t i l i -  
t i e s  began to can estimated t h a t  they w i l l  need 23 workers t o  
operate t h e i r  B o t t l e  Rock pro ject  (DWR, 1978). Later, when t h e i r  South 
Geysers p ro jec t  comes on l i n e  i n  ear ly 1986, they an t ic ipa te  t h a t  they w i l l  
need an addi t ional  nine workers t o  operate the new power p lan t  (Hockenson, 
1981). NCPA estimated they wou need 8 t o  10 workers t o  operate t h e i r  f i r s t  
proJect--NCPAv 2 (NCPA, 1979a) . o j e c t  i n  the 
Geysers, and t h i s  pro ject  i s  as e i  ght  wo rice rs 
f o r  operation and maintenance. 

Work force data presented by SMUD and Occidental ind icate t h a t  they w i l l  each 
need 20 workers f o r  operation and maintenance o f  t h e i r  f i r s t  power p lan t  pro- 

80; Oxy, 1981). This f i gu re  was also applied t o  
r the planned Modesto I r r i g a t i o n  D i s t r i c t  (MID) 
Agency (CCPA) power plants, since they would 

GRA i n  the l a t e  

h ich would be 
the Scenario 2 bui ld-out t o  e Geysers were assumed t o  be 
operated by u t i 1  i t i e s  a1 ready 1 ac t i ve  i n  the Geysers. Based 
upon t h i s  assumption and PGandE's experience w i th  mu l t i p le  units, s t a f f  has 
projected a need for only f i v e  addi t ional  workers per p lant  t o  operate and 
maintain subsequent power plants. 

79 

EE-44 P7G2 



WORK FORCE PROJECTIONS 

When available, figures on the number o f  woricers activ n the Geysers 
throughout the earlier years of resource development have been quite varied 
and sometimes inconsistent. To minimize any potential errors caused by the 
uncertainty of earlier geothermal development work force data, pogulation and 
work force analysis i n  this study begins w i t h  1979 as  the baseline year. 

Based upon information which uti1 i ty  applicants provided and extrapolation of 
available data ,  quarterly geothermal .work force totals were projected for a l l  
stages o f  geothermal power plant construction and operation in-  the Geysers 
KGRA. The quarterly totals are based upon the project sequence provided i n  
u t i l i ty  resource plans and were current as of January 3, 1983. The work force 
totals include the workers involved i n  construction of the power plant and 
related faci l i t ies  and subsequent operation and maintenance of the .power plant 
facilfties. Estimated totals for each work force group and the cumulative 
totals are presented i n  a series of graphs, Figures 7 - 9. (Refer to  the 
tables i n  Appendix 0 for  the raw data used to develop these graphs.) 

Each graph i n  Figures 7 and 8 represents one o f  the development scenarios, and 
each curve i n  these graphs represents the estimated total number of workers 
needed f o r  each worlt force group. Wi th in  each graph, each of these work force 
curves is  additive upon the others. For example, for Figures 7 and 8, for the 
beginning of the t h i r d  quarter of 1980, the estimated power plant construction 
work force total i s  220; then the estimated to t a l  operation and maintenance 
work farce of 122 i s  added to  this for the second curve, making a cumulative 
total of 342. The t h i r d  graph i n  Figure 9 cbmpares the cumulative power 
p l a n t  work force for the two development scenarios pr5sented individually i n  
Figures 7 and 9. 

The tvork force figures presented below include only estimates o f  workers 
primarily involved i n  construction, operation, and maintenance of geothermal 
power p lan t s  i n  the Geysers. The number of workers involved i n  s tem develop- 
ment, steam d r i l l i n g ,  and i n  geothermal-related occupations or industries 
which provide goods and services t o  the geothennal industry has n o t  been 
included i n  the projected v~ork force totals. (Refer to Chapter I 1 1  f o r  dis- 
cussion on estimating the number o f  workers involved i n  such aeothenal- 
related industries and services.) 

Scenario 1 

Scenario 1 covers the time period from the development of  the f i r s t  geothermal 
power plant i n  the Geysers KGqA up through the estimated start-up date of  a l l  
of  the projects identified i n  the current u t i l i t y  resource plans. In 
addition, the 2,487 H W  total for Scenario 1 includes 5 HW which will be 
pmduced by harnessing the !lagma Wild Well and another 5 Y!.I froin Zlodesto Irri- 
gation Di s t r i c t ' s  blSR project ( w i t h  ND/Santa  C1 ara/Reddi ng a s  partners). The 
work fDrce needed to  construct power generation and transmi ssion facil i t i a s  
for each of these .5 tlW power plants was assumed n o t  to create a significant 
increase i n  the to t a l  number of  ,,vor!!ers needed t o  complete the remainder 3F 
the projects included i n  this develapment scenario. 

- 
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Referring t o  the graph i n  Figure 7, the effect  of simultaneous or overlapping 
schedules for construction of new power generation and transmission f ac i l i t i e s  
i s  very clear. The cumulative total work force involved i n  the two stages of 
power plant development and operation will rise to  a peak of 775 workers i n  
the first quarter of 1983. The cumulative work force total will rise again to  
a second, higher  peak of 795 i n  the first quarter of 1988 although the size of 
the construction worlc force needed will be smaller than that needed i n  1983. 
Toward the middle of 1991 the work force involved i n  new power plant construc- 
t i on  will taper off t o  zero, and only the operation and maintenance work force 
o f  295 will continue for  the l i fe  of the power plants. 

LJ 

Scenario 2 

Scenario 2 represents the extension of Scenario 1 t o  the currently hypothe- 
sized ultimate build-out of the dry steam resource i n  the Geysers KGRA. As 
described earlier,  the projects needed to  achieve this  bui ld-out  are currently 
undefined and unplanned by any of the u t i l i t i e s  currently active i n  the 

ased upon extrapolations of existing work force, plant size, and 
construction schedule information, an estimated 7 additional power plants 
would be required t o  produce the 513 MW needed t o  reach the 3,000 MW potential 
of the resource. For this study these power plant projects have been 
designated Geothermal A - G, and i t  is  assumed they would be constructed by 
ut i l i t ies  already active i n  t h e  Geysers. 

The addition of the seven projects under Scenario 2 would extend development 
activlty i n  the Geysers another five years beyond Scenario 1. Scenario 2 
includes a l l  of the projects ident i f ied  i n  Scenario 1. The same se t  of work 
force data used to develop the graph i n  Figure 7 has also been incorporated 
i n t o  development of the graph for Figure 8. The Scenario 2 graph shows the 
same work force peaks as  the Scenario 1 graph i n  the first quarters of 1983 
and 1988. The Scenario 2 work force curve drops briefly and then rises again 
t o  a second series of peaks i n  the t h i r d  quarter of 1990 (7301, the t h i r d  
quarter of 1991 (7501, and the second and t h i r d  quarters of 1992 (735 and 
7251. Beginning i n  1994 the work force needed for  power plant construction 
would begin to  taper off,  and by 1995 there would be a steady 330 workers 
involved i n  operation and maintenance of the power p l a n t  and transmission 
faci l i t ies .  

For comparison purposes an additional graph, Figure 9, was prepared. T h i s  
graph represents the cumulative power p lan t  work force totals  from each of the 
development scenarios shown i n  the graphs i n  Figures 7 and 8. 

POPULATION CHANGES ASSOCIATED WITH WORK FORCE NEEDS 

When the number of jobs i n  a localized area exceeds the number of available 
workers i n  that  area w i t h  the necessary skills, then workers outside the given 
area must commute to or relocate i n  t h a t  area. Workers who commute can either 
commute daily t o  the j o b  s i t e  from their  permanent residence o r  commute to  a 
temporary residence near the j o b  s i t e  for each work week. Those who choose to  
m a i n t a i n  a temporary residence i n  the local area would produce a series of 
weekly fluctuations i n  local populations. These fluctuations can produce 
short-term impacts on the communities i n  which the workers maintain temporary 
residence. Workers commuting daily t o  the job  s i t e  would have less  impact on 
communities near the job  s i t e  than those commuting for  the work week. 

1. 
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cate t o  communities he j o b  s i t e  may have a 
cal  area. Unlike the commuting group o f  workers, 

nearer the p ro jec t  area would tend t o  b r i ng  t h e i r  
fami l ies along w i t h  them. This i n f l u x  o f  workers and t h e i r  fami l ies i n i t i a l l y  

n the populat ion i n  the l oca l  communities where 
depending upon the durat ion o f  the construct ion 

opulat ion would decrease as workers moved on to 
and the r a t e  a t  which these changes occur can 

produce impacts on the areas into which the workers (and fami l ies)  relocated 
e area's in f rast ructure*  to provide 

i t y  t o  accommodate an i n f l u x  o f  workers 
(and fami l ies)  t o  a new development project. I f  the area subject t o  the . 
i n f l u x  I s  predominantly r u r a l  o r  r e l a t i v e l y  remote from large urbanized 
centers, there i s  a potent ia l  t h a t  a number o f  problems may a r i se  re la ted  to 
such a population change. A number o f  previous studies have been done on the 
e f f e c t s  o f  major development pro jects  on r u r a l  areas. Among these studies are 
two which pe r ta in  to the e f f e c t s  o f  large energy pro jects  on the more remote 

Construction Worker P r o f i l e  (1975) by 

* 

i t e d  States: 

the geothema p ro jec t  development scenarios, associated popul a t i o n  
and potent ia l  impacts o f  geothemal development i n  the Geysers are 
n o t  o f  the same magnitude as those o f  the energy pro jects  described 

i n  these studies, some o f  the methods o f  analysis *yere general ly appl icable t o  
the Geysers. S imi lar ly ,  cmmuni t i e  near the Geysers geothermal development 
area are n o t  as remote o r  r u r a l  as me o f  the communities described i n  the 

and whi le they could p o t e n t i a l l y  experience s im i la r  types o f  impacts, 
tude o f  the impact would n o t  be as great  as t h a t  described i n  the two 

these 
and port ions of the Geysers development area, CEC s t a f f  used the 

. assumptions and methodologies i n  the Construction Worker P r o f i l e  i n  i t s  ea r l y  
regulatory case analyses, These population change a s s u m  were used to 
provide a general estimate o f  the maximum number of workers who could be 

ers t o  the se t  
f a c i l i t y  systems which must be provided i n  

W order t o  enable the development o f  healthy human settlements. 
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xpected t o  move i n t o  the KGRA t o  meet the construction work force needs of 
geothermal power plant projects. The population change assumptions which 
s taff  had used i n  i t s  ear l ie r  evaluations for  CEC regulatory cases included 

o Of the workers w i t h  the necessary skills needed for  construction of a 
particular energy project, approximately 40 percent would a1 ready reside 
i n  the local area and be wi l l i ng  t o  commute t o  the project site. Since 
these workers were a1 ready local residents, their  employment i n  a project 

o The remaining 60 percent of the work force having the necessary skills to 
meet the needs of a particular project would relocate t o  the local area 
and establish a new local residence for the duration of the project. 

o Of the 60 percent of the work force moving to  the area, 50 percent would 
b r ing  their  families, which would consist of a spouse and 1.5 children. 

In the ear l ie r  CEC regulatory project analyses, these assumptions were used t o  
derive an estimate of maximum potential population increase related to a 
project. However, during subsequent regulatory proceedings before the CEC, 
demographic and public service information was received from local agency 
representatives which allowed more specific assumptions for analysis of the 
Geysers to  be developed. The information which permitted t h e  refinement o f  
s t a f f ' s  methodology for estimating population changes i n  the KGRA included the 
fol 1 owi ng : 

o A limited response survey of parents' occupations conducted by the 
Mi ddl etown Unified School D i  s t r i c t  (Lake County)  i n  the 1979-80 school 
year. Results of this survey indicated that i n  early 1980, about 33 
percent of the students i n  the d i s t r i c t  had parents who were involved i n  
geothermal development i n  the Geysers (Cornelison, 1980a) 

o The parents' occupation and employer survey of a l l  students i n  the 
Middletown Unified District  conducted early i n  the 1980-81 school year. 
As determined by the school d i s t r ic t ,  nearly 32 percent of the students 
had parents who were employed i n  geothermal development or i n  geothermal- 
related services and indus t ry  (Cornelison, 1980b). Further staff  evalua- 
t i o n  of the survey data on the employers of the "geothermal parents'' 
indicated over 43 percent of the geothermal parents were involved i n  
operation and maintenance of geothermal power plants. Nearly 31 percent 
of the geothermal parents were employed by steam d r i l l i n g  companies, 
almost 12 percent were employed by the geothermal development companies, 
and over 16 percent were employed i n  geothermal services. Only one or 
possibly two of the employers of geothermal parents i n  the 1980-81 survey 
were involved i n  construction of power plants i n  the Geysers ( refer  to  
Appendix E for survey results). Similar surveys were conducted for  a l l  
districts i n  Lake County i n  the f a l l  of 1981 and 1982 ( refer  t o  
Appendix F for  copies of survey results). 

o As discussed i n  Chapter 111, most of the power plant construction work 
force are members of a c ra f t  un ion  which i s  a party t o  the Project Labor 
Agreement. Each of these unions has responsibility for workers i n  areas 
of vastly different size, ranging from a few counties t o  the entire State 
of  California and portions of adjoining states. Generally, the h i r i n g  

would not produce changes i n  local populations. .- 

1 
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h a l l  located nearest a job  s i t e  has respons ib i l i t y  f o r  overseeing the 
matching o f  workers t o  jobs and, i f  necessary, drawing workers from 

0 

1s t o  meet p ro jec t  needs. 

Several representatives o f  1 oca1 c r a f t  unions ind icated t h a t  t h e i r  
members who accepted jobs i n  the Geysers would e i the r  commute to the j ob  
s i t e  o r  to one o f  the loca l  pickup points  o f  the commuter bus service 
provided f o r  const ruct ion workers i n  the Geysers. The union representa- 
t i v e s  also ind icated t h a t  the major por t ion  o f  t h e i r  members who l i v e d  
outside the four KGRA counties and worked i n  the Geysers would commute t o  
a temporary residence i n  a community near the Geysers and remain there 
f o r  the work week (Clarey, September 1981; Shaskan, September 1981; 
Springer, September 1981 ; Deorsey , October 1981 ) 

The dispatcher f o r  the com t e r  bus service provided f o r  Geysers power 
p l a n t  construct ion workers ind icated t h a t  the buses o f ten  car r ied  t h e i r  
1 igh tes t  passenger 1 oads on Fridays. Use on t h i s  day was l i g h t  because 
the workers drove t h e i r  own vehic les so they could leave f o r  t h e i r  home 
residence as soon a f t e r  work as possible (Watkins, Septeniber 1981). 
Refer t o  the sect ion i n  t h i s  chapter on "Residence D is t r i bu t i on  o f  the 
Work Force" f o r  addi t ional  informat ion on the commuter bus service. 

s t i t u t e  (EPRI) sponsored an update o f  the  
Construction Worker The study was prepared by the Denver 
Research I n s t T E F E a  o r t z  and Coddington, and was published i n  
February 1982. The study i s  based on current  energy p ro jec t  developments 
i n  the western region o f  the. United States and agai xamines the popul a- 
t i o n  changes and in f ras t ruc tu re  e f fec ts  o f  a number ind iv idual  energy 
development p ro jec t  I n  the course of discussions t h  the EPRI p ro jec t  
coordinator, i t  bec apparent t h a t  the EPRI study was reaching a con- 
c lus ion  s i m i l a r  t o  t h a t  o f  t h i s  study: t h a t  the work force was qu i te  
w i l l  i ng to commute very 1 istances t o  work on the pro jec ts  ra ther  
than re locate t h e i r  res ide p ro jec t  area (Wyzga , 

ril , September 

ve i n f o n a t i o n ,  
provides a reasonable basis f o r  assuming t h a t  the major i t y  o f  the construct ion 
work force needed f o r  each o f  the development scenarios would tend to r e t a i n  
t h e i r  permanent residence and commute t o  the loca l  area f o r  t he  durat ion o f  
the job. Those workers who commute t o  locat ions c lose t o  the Geysers 
development area and es tab l i sh  temporary residences would be d i s t r i bu ted  among 
a number o f  communities w i th in  the four-county KGRA. I 

LI 

As described i n  Chapter 111, PGandE ha n t i f i e d  a previous construct ion 
work force peak which occurred i n  1978 (PGandE, 1979). Using estimates of the 
work force derived from geothermal power p lan t  proposals Submitted to the CEC 
f o r  regulatory review, there was an estimated cumulative power p lan t  work 
force o f  402 workers ac t ive  i n  the Geysers i n  the l a s t  quarter o f  1978. 
Referr ing t o  the work force data shown i n  Figures 7 through 9, i t  i s  apparent 
t h a t  work has continued on several geothermal pro jects  i n  the Geysers s ince 
the end o f  1978. The data show the  cumulative power p lan t  work force t o t a l s  
b r i e f l y  dropping down t o  207 f o r  the f i r s t  quarter o f  1981 bu t  r i s i n g  again t o  
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705 i n  the fou r th  quarter o f  1982. Therefore, i t  seems reasonable t o  assume 
that many o f  the approximately 400 workers t h a t  were employed during the 1978 
peak per iod s t i l l  reside i n  the four counties o f  the Geysers KGRA o r  the 
surrounding metropoli tan centers and t h a t  they are s t i l l  ava i l  able f o r  employ- 
ment on geothermal construct ion projects. 

Based on the data graphed i n  Figures 7 through 9, the 1978 cumulative work 
force peak o f  402 would be exceeded by 300 and 395 i n  the peak periods o f  
Scenarios 1 and 2, which occur i n  the f i r s t  quarter o f  1983 and again i n  the 
f i r s t  quarter o f  1988. During these projected peak periods the number o f  
workers involved i n  power p l a n t  construct ion w i l l  exceed the 1978 peak o f  300 
by 295 and 255, respectively. However, the number o f  construct ion workers 
needed to meet the peak demand i n  1983 w i l l  exceed the number estimated to 
have been working on pro jects  i n  the Geysers i n  l a t e  1982 by only 25. The 
number o f  construct ion workers needed for the 1988 peak construct ion period, 
based on current  scheduling project ions, does no t  exceed the l a t e  1982 peak. 

Residence D i  s t r i b u t i o n  o f  Work Force 

I n  previous studies the estimates f o r  the residence d i s t r i b u t i o n  patterns o f  
geothennal workers and fami l ies i n  the Geysers have included the fol lowing 
rat ios:  

b 

.- 

0 

0 

0 

Prev 

PGandE Geysers 18: 75 percent Sonoma County/25 percent Lake County 
( PGandE, 1979a), 

PGandE Geysers 16: 67 percent Sonoma County/33 percent Lake County 
( CEC/PUC, 1981a), and 

Occidental Geothermal No. 1: 50 percent Sonoma County/SO percent Lake 
County (Oxy, 1981a) . 
ous studies and estimates o f  res ident ia l  d i s t r i b u t i o n  r a t i o s  have no t  

included Mendocino o r  Napa counties. However, using a l i m i t e d  survey o f  con- 
s t ruc t i on  workers i n  the Geysers i n  1979 as an ind icator ,  i t  i s  apparent t h a t  
a number o f  geothennal construct ion workers already res ide i n  these counties. 
The survey was conducted by Swinerton and Walberg i n  1979 and evaluated bus 
r i de rsh ip  records f o r  the two years between March 1977 and May 1979. This 
per iod spans the f i r s t  major peak o f  construct ion work i n  the Geysers and 
includes most o f  the work on PGandE's Uni ts 12 and 15  and port ions o f  the work 
on Uni ts  13 and 14. 

During the survey period, the commuter buses had pickup points  i n  each o f  the 
four counties i n  the Geysers KGRA. For the U n i t  12 p r o j e c t  there were three 
pickup points  i n  Sonoma County, four i n  Lake County, and two i n  Napa County. 
For the U n i t  13 p r o j e c t  there were three pickup points  i n  Sonoma County, seven 
i n  Lake County, two i n  Napa County, and one i n  Mendocino County. For U n i t  14 
there were f i v e  pickup points  i n  Sonoma County and three i n  take County. For 
the U n i t  15 p r o j e c t  there were f i v e  pickup points  i n  Sonoma County, two i n  
Lake County, and two i n  Napa County. 

Except for the U n i t  13 project ,  workers from Mendocino County caught the buses 
a t  e i t h e r  Sonoma o r  Lake County pickup points. Workers using the Napa County 
pickup points  f o r  these pro jects  showed residence locat ions both w i th in  Napa 

a 
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County and i n  the Bay Area counties. Present basic canmuter routes include 
the same Lake and Sonoma County pickup po in t s  and, depending upon ridership 
demand, may also include pickups i n  Napa and Mendocino counties (Watkins, 
September 1981 . 
Approximately 1,025 bus passes were issued t o  rkers during this 
two-year survey period, b u t  staff evaluation of the survey results showed da ta  
on a total  of 888 riders. This difference can be accounted for by the fact  
t h a t  some riders may have received more t h a n  one pass i n  the survey period, 
since they may have worked on more t h a n  one construction project. 

The survey da ta  indicated where the riders caught the bus, which project the 
workers were working on, what j o b  skill they had ,  and the.location of their  
residence. A l i s t  of the California residence locations most frequently 
mentioned i n  the survey is presented i n  Table 21. I t  is  not clear whether 
these locations were considered by the workers to be their permanent.residence 
or whether these were temporary residences for the duration of the project 
work. Without further information on whether this differentiation was made, 
only preliminary conclusions can be drawn about the residence d i s t r i b u t i o n  of 
the geothennal construction work force. 

Evaluation of the survey provided t fol 1 owi ng i nfonna ti on : 

o Less t h a n  3 percent (23)  of e workers s veyed showed out-of-state 
residence; of these 23 workers, 17 boarded the commute bus a t  Sonoma 
County pickup points, and boarded the bus a t  Lake County points; 

0) of the workers surveyed named one of the 

o Of the 72 percent of the surveyed workers i n  the four KGRA counties, 
about 57 percent resided f n  Sonoma County, about 23 percent i n  Lake 

t y ,  11 percent i n  We cino County, and 

l y  19 percent (164) the surveyed wo s named one of the seven 
counties surrounding the San Francis0 Bay as 

ma j o r u r ba n i zed 
areas i n  four of the counties i n  the northernly portion of California's 

s as their residence location; 

percent i n  Napa County; 

i r  residence location; 

ercent (25)  of t h  
. s their residen 

oca ti ons named 
surveyed workers were scattered i n  the state,  
ranging between Shasta, Lassen the n o r t h  and 
Fresno, Kern, and San Luis Obispo on the south.  

Further analysis the survey data,  i n  conjunction w i t h  comments by c raf t  
un ion  representatives, leads t o  the conclusion t h a t  the pickup p o i n t  a t  which 
each passenger boarded the commute bus provides an indication o f  either 
(1) the area i n  which the construction worker has his permanent residence, (2 )  
the area i n  which the construction worker has a temporary residence (for the 
work week or by the month) ,  or ( 3 )  the p o i n t  t o  which the worker commutes each bi day from his/her permanent residence. Staff assumes t h a t  the greater the 
distance between the worker's listed residence and the pickup p o i n t ,  the 
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TABLE 21 

CITIES AND COUNTIES OF RESIDENCE MOST OFTEN EJAMED 
DURING CONSTRUCTION WORKER BUS PASS SURVEY 

March 1977 - May 1979 

Number Surveyed = 888 

Cities (County) Number 

Santa Rosa (Sonoma) 188 

Ukiah (Mendocino) 41 
Petaluma.(Sonama) 32 
Sebastopol (Sonoma) 29 
C1 earl ake High1 ands (Lake) 29 

Napa (Napa) 45 

San Francisco (S.F.) 
Heal dsburg ( Sonoma) 
Lower Lake (Lake) 
W i  ndsor ( Sonoma) 
Cobb (Lake) 
Rohnert Park (Sonoma) 
Lakeport (Lake) 
Kel seyvi 1 1 e (Lake 

25 
22 
22 
21 
18 
18 
16 
16 

Counties 

Geysers KGRA 
Sonoma 
Lake 
Mendoci no 
Napa 

TOTAL 

A1 ameda 
San Francisco 
Sol ano 
San Mateo 
Marin 
Santa Clara 

Percent 
Number o f  To t a l  

365 41.1 
148 16.7 
73 8.2 

6.1 54 

640 72.1 

- - 

41 4.6 
39 4.4 
25 2.8 
20 2.3 
21 2.4 
12 1.4 

0.7 - 6 - 
TOTAL 164 18.5 

C1 overdal e (Sonoma 1 15 Central Val 1 ey 
Oak1 and ( A 1  ameda) 13 Stani sl aus 7 0.8 
M i  ddl etown (Lake 1 11 San Joaquin 6 0.7 
Vallejo (Solano) 11 . Tehama 6 0.7 

0.7 Concord (Contra Costa) 10 Sacramen t o  - 6 - 
TOTAL 25 2.8 

Other California 36 4.1 

- 23 2.6 

TOTALS 888 100.1 

O u t  of State  - 
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greater the l i ke l i hood  t h a t  the worker i s  commuting from the residence loca- 
t i o n  f o r  the work week and maintaining a temporary residence near the pickup 

W point. - 

Conclusions 

Except f o r  the information on residence d i s t r i b u t i o n  which can be obtained 
from the four-year o l d  construction worker bus pass survey, there i s  i nsu f f i -  
c i e n t  information on the residence choices o f  the ex i s t i ng  geothermal work 
force. Based upon the current pro ject  scheduling information provided by the 
power p lan t  developers and operators, the peak period f o r  construction work 
force w i l l  have passed by the second quarter o f  1983. Mhile the cumulative 
power p l a n t  work force needs are projected to reach t h e i r  highest peak i n  
ea r l y  1988, the number o f  construction workers needed during t h i s  peak would 
no t  exceed those needed i n  l a t e  1982 and ear ly 1983. 

As long as there i s  no change i n  proje construction schedules, i t  i s  the 
power p l a n t  operation and maintenance work force which i s  l i k e l y  t o  become 
new, long-term residents somewhere i n  the KGRA counties. The number o f  
wotlcers involved i n  operation and maintenance o f  the power p lan t  and transmis- 
s ion f a c i l i t i e s  was estimated to be 112 i n  1979 and i s  projected t o  be 295 by 
1991 under Scenario 1 and 330 by 1994 under Scenario 2. 

Based upon the bus survey information, discussions w i th  c r a f t  nion represen- 
tat ives,  and discussion wi th  loca l  agency representatives, the fo l lowing 
residence d i s t r i b u t i o n  f o r  any addi t ional  in-migrating power p lan t  work force 
i s  proposed: 

. 

1 

Mendocino County 

It i s  important t o  note here t h a t  these percentages are cumulative and repre- 
sent the i n te rac t i ve  e f fec ts  of several geothermal development projects. The 
d i s t r i b u t i o n  pattern could vary considerably between ind iv idual  power p l a n t  

. l i t y  o f  the residence d i s t r i b u t i o n  r a t i o s  above and those 
presented i n  previous u t i 1  i t y  appl fcat ions and CEC regulatory p ro jec t  docu- 
ments points up the d i f f i c u l t y  involved i n  predic t ing how people choose where 
they w i l l  l i ve .  The same factors which a f f e c t  newcomer t o  any area would 
also inf luence the commuting work force's choice f temporary residence or the 
long-term operation maintenance personnel's choice o f  permanent residence. 
Such factors include 

* 

ual l y  measure 
int luenced by commuting t ime and by the amount o f  d i f f i c u l t y  (e.g., 
t r a f f i c ,  road conditions, weather conditions, route c i r c u i t y )  involved i n  
the commute. Another fac to r  i n  commute distance and t h e  i s  the l i m i t a -  
t i o n  o f  t ravel  on the in ternal  roads i n  the Geysers which have been 
developed and maintained by the geothermal developers. These roads are 4 4  
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(J closed t o  general t r a f f i c ,  and only those persons w i t h  v a l i d  permits may 
pass through the locked gates. Permits t o  pass are issued by the 
developer, and the fees charged are used t o  defray the cost  o f  i n i t i a l  
road developments and continued maintenance. 

o Cost o f  Housing--In February 1983 the median sale p r i c e  o f  homes i n  Cal i -  
f o rn ia  was $112 ,072. I n  the San Francisco Bay Area the median sale p r i c e  
was $123,719, and i n  the Northern Wine Country region, which includes 
Sonoma and Mendocino counties, the median sale p r i c e  was j u s t  over 
$87,300 (CABR, 1983). The i n t e r e s t  ra te  f o r  prospective home buyers 
cu r ren t l y  ranges between 12 and 14 percent. While there has been some f 

reduct ion i n  the i n t e r e s t  rate, the high cost  o f  new housing and the 
i n t e r e s t  factors  would weigh very heavi ly  i n  anyone's decis ion whether o r  
n o t  t o  move from t h e i r  ex i s t i ng  residence. The greater the d i spa r i t y  
between the f inancing cost  o f  the ex i s t i ng  home and the f inancing cost  o f  
another comparable home, the l e s s  l i k e l i h o o d  t h a t  the worker would 
re1 oca t e  . 

o Avai lable Housing--This fac to r  includes k ind  o f  housing desired (e.g., 
s ing le  fami-ulti-family, mobile homes), whether the worker wants t o  
r e n t  o r  buy, and whether there i s  anything vacant i n  the area desired. 
As ind icated i n  Chapter 11, many locales i n  the four-county Geysers area 
a re  experiencing a s i g n i f i c a n t  shortage o f  ava i lab le  housing. This 
problem i s  due to a slowdown i n  new construct ion and the i n f l a t i o n  o f  
i n t e r e s t  ra tes f o r  construct ion o r  f o r  purchase. 

o Rural Versus Urban Character--This fac to r  involves a great deal o f  sub- 
j e c t i v e  eva iua t ion  and personal preference. Sonoma County o f f e r s  a wide 
d i v e r s i t y  o f  social oppor tun i t ies and employment a1 te rna t ives  i n  the 
urbanized area i n  and around Santa Rosa. It a lso  o f f e r s  c loser  accessi- 
b i l i t y  t o  the metropol i tan centers i n  the Bay Area. For  those workers 
who would p re fe r  to l i v e  i n  more ru ra l  surroundings, the other  three 
counties o f f e r  a range o f  res ident ia l  a1 ternat ives,  inc lud ing farms, 
ranches, cabins, o r  homes i n  small towns, v i l lages,  o r  small, slow-paced 
c i t i e s .  

o Duration o f  Employment--Many o f  the construct ion jobs requi r ing special- 
i zed  S k i l l s  may l a s t  l ess  than s i x  months. There a lso  may not  be enough 
o f  an overlap i n  ind iv idua l  p ro jec t  schedules t o  a l low workers w i t h  these 
s k i l l s  t o  move from one pro jec t  t o  the next as they complete t h e i r  phase 
o f  the job. Given the costs o f  new housing, workers would be l ess  l i k e l y  
t o  relocate f o r  short  durat ion jobs. 

o Location o f  Worker's F i r s t  Job i n  the Geysers--Recent studies seem t o  
i nd i ca te  t h a t  resource developmennn the KGRA i s  s h i f t i n g  eastward i n t o  
Lake County. Additional s h i f t s  may occur t o  the northwest o r  t o  the 
southeast along the Mayacmas r idge as the known l i m i t s  o f  the Geysers 
f i e l d  are explored. Development o f  the hot  water resource f o r  direct-use 
appl icat ions may a lso produce changes i n  the focal po in t  o f  geothermal 
development. Since the KGRA i s  only about three o r  four  mi les across, 
these s h i f t s  i n  the focus o f  resource development may not  be a s i g n i f i -  
cant  f ac to r  i n  the residence choice o f  ex i s t i ng  workers. For new 
incoming workers, the l oca t i on  o f  t h e i r  i n i t i a l  job  may exer t  some 
in f luence on t h e i r  choice o f  residence. LJ 
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Chapter V 

EFFECTS OF GEOTHERMAL DEVELOPMENT ON LOCAL GOVERNMENTS 

. .  

A number o f  governmental e n t i t i e s  have j u r i s d i c t i o n  over o r  are i n  some way 
involved i n  the various aspects o f  geothermal explorat ion and development i n  
the  Geysers KGRA. These e n t i  t i e s  include federal, state, and loca l  govern- 
ments, which o f ten  have s i m i l a r  and overlapping responsib i l i t ies ,  These 
various agencies and t h e i r  j u r i s d i c t i o n a l  respons ib i l i t i es  are b r i e f l y  
described i n  Appendix G. 

The loca l  governmental e n t i t i e s  must deal w i th  both the pos i t i ve  and the nega- 
t i v e  e f f e c t s  o f  geothermal development because o f  t h e i r  close proximity t o  the 
geothermal development a c t i v i t y .  Throughout the years stnce resource develop- 
ment began i n  the Geysers, geothermal has benef i ted the loca l  governments . 
( p r imar i l y  i n  Sonoma and Lake counties) by producing a var ie ty  o f  revenues, 
d i v e r s i f i c a t i o n  o f  the economic base, and new employment opportunities. A t  
the same time, geothermal development has a lso  resul ted i n  addi t ional  l oca l  
expenditures fo r  road construct ion and maintenance, school construction, water 
supply, and other  pub l i c  services. 

REVENUES FROM GEOTHERMAL DEVELOPMENT TO LOCAL GOVERNMENTS 

ved from a var ie ty  
o f  sources, According t o  f igures from f i s c a l  year 1980-81, taxes account fo r  
f o r  25 percent o f  general county revenues; property taxes account f o r  21 per- 
cen t  o f  a l l  taxes (see F igure 10). Statewide, approximately 60 percent o f  
county revenues are obtained from federal and s tate governments. Charges fo r  
cur ren t  services equal about 9 percent of the to ta l ,  wh i le  revenue from the 
use o f  money and property accounts f o r  about 4 percent o f  a l l  revenues. 
Licenses, permits, f ines, f o r f e i t s ,  and penalties, along w i t h  other miscel la-  
neous revenues, account f o r  the f i n a l  2 percent o f  the general county 
revenues. 

County expenditures, exclusive o f  county-owned enterpr ises and bond funds, are 
devoted p r imar i l y  t o  providing pub l ic  assistance and publ ic  protect ion 
services. These 2 categories account f o r  42 percent and 24 percent, respec- 
t i ve l y ,  o f  a l l  county expenditures i n  f i s c a l  year 1980-81 (Figure 11). Health 
and san i ta t ion  expenditures represent 13 percent o f  county budgets, whi le  the 
expenditures on publ ic  ways and f a c i l i t i e s  account f o r  5 percent of those &i I budgets. The remaining 16 percent i s  spent on miscellaneous items. 
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Figure 10 

GENERAL COUNTY REVENUE--EXCLUSIVE OF 
COUNTY-OWNED ENTERPRISES AND BOND FUNDS AS A 

PERCENT OF TOTAL REVENUES 
Fiscal Year 1980-81 

Licenses, permits, franchises, fines, 
forfeits, penalties, and 

e from use of money Property taxes 21% 
and property 6% 

-Revenue from other 
Other Taxes 4% - governmental agencies 

federal and other 27% 

Charges for current '- 
services and- other 

revenue 9% 

Revenue from other governmental agencies 
33% 

Total Federal and State 60% 
--State - 

Figure 11 

GENERAL COUNTY EXPENDITURES--EXCLUSIVE OF 
COUNTY-OWNED ENTERPRISES AND BOND FUNDS AS A 

PERCENT OF TO?= EXPENDITURES 
Fiscal Year 1980-81 

G e n e r a l  13% Health and sanitation 13% 

Education, recreation, 
cultural and debt 

service 3% 

\I Y I 

' Public assistance 42% 
Public ways 
and facilities 5% 

SOURCE: State Controller's Office Annual Report 1980-81 
Financial Transactions Concerning Counties of California. 



The revenues received during the 1980-81 f i s c a l  year by each of the four 
counties (Lake, Mendocino, Napa, and Sonoma) i n  the KGR are shown i n  Table 22 
and are broken out by funding source. I n  Table 23 a summary i s  provided for  

the four  counties showing f i s c a l  year 1980-81 general expenditures 
own by funct ion and ac t i v i t y .  Data for  f i s c a l  year 1981-82 became 

avai lab le i n  mid-March 1983 but were not incorporated i n  t h i s  study. 

Rough estimates o f  t i a l  income tha t  might be generated i n  Lake and 
Sonoma counties indicates tha t  loca l  revenues from taxes on the power p lan ts  
and steam f i e l d s  could be substantial. S t a f f  ca lcu lat ions ind ica te  that, w i th  
maximum development o f  the Geysers resource described under Scenario 2, Lake 
County could be re ta in ing  f o r  loca l  use approximately $2 m i l l i o n  do l la rs  i n  
geothermal property tax  revenues i n  1985. This amount might increase t o  
around $4.3 m i l l i o n  by 1992. I n  Sonoma County property tax  revenues retained 
so le ly  f o r  county government use from geothermal power p lants  and steam f ie lds  
could t o t a l  about $5.5 m i l l i o n  tax  do l l a rs  i n  1985 and could increase t o  
approximately $8 m i l l i o  by 1992 (Coma1 1 i , June 1981) . 
In add i t ion  t o  the revenues generated f o r  the counties from property taxes on 

enerated by the new 
ney i n t o  the loca l  
rmal industry i n  the 
income taxes, which 
o r "  i n d i  r e c t l y  by way 

ee geothermal workers 
KGRA also contr ibute 

sul ted i n  an 
pending upon the type 
property value w i l l  

ty owned by c 

11 propert ies i n  the 
'state are taxed a t  1 percent o f  t h e i r  market value. The property tax r a t e  was 
f i x e d  a t  a maximum ' o f  1 percent and any addi t ional  special t ax  m s t  be 

pproved by a two-thirds major i t y  of those vot ing Lubbock 1982a) . 
The market value a l l  p r i va te  proper tate, except t ha t  owned by 
pub1 i c  u t i  1 i ties,  d e t e n i  ned 1 ocal l y  the county tax  assessors. For 
1 ocal l y  assessed er t ies,  the market ue of propert ies developed a f te r  
Proposi t ion 13 was p sed i s  determined by: 

Comparison of s es values of simf 

Comparison of  the value o f  capi ta l ized earnings from s imi la r  properties, 
o r  

+ 

W o The estimated cos t  o f  replacing the property (Lubbock, 1982a). W o The estimated cos t  o f  replacing the property (Lubbock, 1982a). 
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TABLE 22 

GENERAL REVENUES FOR THE KGRA COUNTIES 

Amounts i n  M i l l i o n s  o f  Dol lars  Fiscal  Year 1980-811 

Licenses, Fines, From Use o f  From Other Charges 
Property M i  sc. Permits, Penalties, Money and Goverment f o r  Current OTHER TOTAL 

County Taxes Taxes etc. etc. Property Agencies Services REVENUES REVENUES 

Lake 4.31 1.64 .57 23 1.16 11.30 1.22 . 47 20.89 
Mendoci no 6.99 3.12 .62 .30 1.40 18.79 1.33 62 34.31 
Napa 6.76 3.07 . 61 .36 1.62 17.38 2.03 .44 32.55 
Sonoma 23.74 6.83 2.07 1.20 5.82 60.00 7.76 1.04 108.40 

Source: Ca l i f o rn ia  Cont ro l le r ' s  Off ice,  1982a. 
1. Figures for  F isca l  Year 1981-82 became avai lab le i n  mid March 1983. 

TABLE 23 

EXPENDITURES BY THE KGRA COUNTIES 
BY SELECTED CATEGORIES 

Amounts i n  M i l l i o n s  o f  Dol lars  F isca l  Year 1980-811 

Publ i c Publ ic Ways Health and Education Publ i c TOTAL 
County 

Lake 5.50 2.15 1.34 .24 6.49 3.95 . 30 20.04 
Mendoci no 6.67 5.63 3.15 - 5 1  13.07 8.26 .14 37.42 
Napa a. 77 3.58 3.66 .93 6.49 . 33 31 . 98 
Sonoma 22.76 11.34 15.99 2.21 15.50 1.42 107.29 

Protect ion and F a c i l i t i e s  Sani ta t ion and Related Assi stance General2 MISC. EXPENDITURES - 

Source: Ca l i f o rn ia  Contro l lers  Off ice,  1982a. 

1. Figures f o r  F isca l  Year 1981-82 became avai lab le i n  mid-March 1983. 
2. Includes f inanc ia l ,  personnel, administrat ive,  p l a n t  acquis i t ion,  and other  costs. 
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which ex is te  r i o r  t o  Proposit ion 13 and 
which have not changed ownership since then, the market value i s  based on I t s  
1975-76 assessed value, car r ied  forward the current day leve l  a t  a compound 
r a t e  which cannot exceed 2 percent pe ear. Should any l o c a l l y  assessed 
property change ownership, the market I f  there i s  
no sales price, then the  assessor may use any o f  the methods described above 

alue (Lubbock, 1982a) . 
the value of propert ies and f a c i l i t i e s  owned by publ ic  
t e  assessed propert ies the market value i s  determined by 

using the u n i t  valuat ion method, As applied t o  a publ ic  u t i l i t y ,  the u n i t  
value i s  based on an appraisal o f  the u t i l i t y ' s  propert ies and T a c i l i t i e s  as 
an integrated whole, without any reference t o  the value o f  the ind iv idua l  com- 
ponent parts. Once the market value o f  the u n i t  as a whole has been deter- 
mined by the s ta te  Board o f  Equalization, then the  t o t a l  market value i s  a l l o -  
cated back t o  each county i n  which the u t i l i t y  has properties, i n  d i rec t  pro- 

mount o f  the u t i l i t y ' s  property i n  tha t  county (Lubbock, 

alue f o r  s ta te assessed opert ies has been etermined, the 
s ta te  assessment r o l l  i s  transmitted back t o  each county where 'it i s  incor-  
porated i n t o  the  l oca l  r o l l .  From the combined o l l  o f  l o c a l l y  assessed and 
s t a t e  assessed properties, each o f  the various counties i n  the s ta te  then 
determines the l oca l  property tax rate, which m not exceed the 1 percent 
maximum, p lus allowable debt, 
1982a) . 
Geothermal steam wel ls d r i l l e d  on a proper 
production f a c i l i t i e s ,  are regarded as fmprovements t o  the land and are 

o ad valorem (value added) taxes. I f  an exploratory wel l  i s  success- 
i s  appraised based upon the amount o f  steam produced and the "going 
t h a t  steam. The other fac to r  which determines the amount of taxes 

t o  be paid on a geothermal wel l  i s  the ant ic ipated date tha t  the well  w i l l  . 
begin t o  supply steam t o  a power plant. As the "start-up" date f o r  the power 
p lan t  i s  approached, the assessed value the wel ls increases. Vel ls  on l i n e  
are  appraised a t  present steam he market value of any i 
located a t  a steam wel l  on s ta te  propert ies i s  included i 
valuat ion of propert ies owned by tha t  pub l i c  i l i t y .  The marke 
geothermal steam wells assessed by loca l  t a  assessors i s  based upon the  
present worth of the fu tu re  benefits from tha t  

Possessory In te res t  Taxes-Anoth 1 property tax income 
f o r  a county i n  the KGRA i s  based upon "possessory in te res t "  i n  a property. 
This occurs when a p r i va te  company'leases go nment land (state, U.S. Bureau 
o f  Land Management, U,S. Forest Service, e t c  t h a t  was formerly tax-exempt. 
I n  t h i s  circumstance the developer i s  taxed the value of the lease and then 
on any wel ls i n  the usual manner, Geothermal leaseholds on federal lands, 
when sold on a bonus b i d  basis (the paid t o  secure the lease), have been 
taxed as possessory interests,  whe o r  not there i s  any production o f  
steam. Depending upon the c i r  s under which the winning b i d  was 
awarded, county assessors have u onus b i d  p r i ce  (or a por t ion  thereof) 
as the value of the leasehold f o r  taxat ion purposes. Geothermal leaseholds on 
p r i va te  lands have not been taxed as possessory interests.  They are taxed 
commencing only w i th  discovery o f  the resource. Often, leases on pr iva te  
lands have not been recorded nor has there been a bonus b i d  p r i ce  paid for  the 
1 eases. 

ue i s  the sales price. 

w bbock , 1982a) . 
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L Revenues f r o m  Geothermal Development on Federal Lands (AB 1905, the Bosco- 
Keene Act o f  19801 

The federal government administers la rge  t r a c t s  o f  land i n  the Geysers KGRA. 
Geothermal revenues from federal lands are derived from three sources: (1 )  a 
one-time bonus b i d  (lease fee) which the highest bidder pays t o  the federal 
government f o r  the r i g h t  t o  e x p l o i t  the geothermal resources on a spec i f i c  
parcel o f  land, (2) an annual rental  payment on the property (usual ly a 
minimal amount, o f ten  1 o r  2 do l l a rs  an acre per  year), and (3) a roya l ty  pay- 
ment o f  12-1/2 percent on the amount o f  steam sold t o  a geothermal power 
producer. 

. Development o f  geothermal resources on federal lands i n  the KGRA has provided 
counties i n  the region w i t h  an addl t ional  source o f  revenue. Based upon the 
requirements set  f o r t h  i n  the Geothermal Steam Act o f  1970 (as amended) and 
the Mineral Lands Leasing Act o f  1920 (as amended), the federal- government 
re ta ins  50 percent o f  the money received from geothermal leases on' federal  
lands. The remainlng 50 percent o f  federal mineral lease revenues i s  
disbursed t o  the s tate o f  or ig in .  The money received f r o m  the federal govern- 
ment i s  placed i n  the s ta te 's  Geothermal Resources Development Account (GRDA). 
As mandated by the Bosco-Keene Act (AB 1905), the s ta te  was required t o  
disburse a por t ion  o f  t h i s  money t o  the counties. I n  accordance w i t h  AB 1905, 
money i n  t h i s  account i s  disbursed as follows: 40 percent t o  the county o f  
o r i g i n  where the revenue was generated ( the  b i l l  spec i f ies how the money may 
be spent); 30 percent t o  the Ca l i f o rn ia  Energy Commission f o r  the purpose of 
making grants t o  . loca l  j u r i s d i c t i o n s  possessing geothermal resources; and 30 
percent t o  the s ta te 's  Renewable Resources Investment Fund. 

Funds paid from the GRDA came from two sources: (1) a "payback" a l l oca t i on  
amounting t o  almost $2 m i l l i o n  which w i l l  be paid i n  annual insta l lments u n t i l  
1985 ( t h i s  payback amount i s  equal t o  the revenues earned by the s tate from 
geothermal leases and steam roya l t i es  between January 1, 1976, and June 30, 
1980) and (2)  a l l  geothermal lease revenues and steam roya l t i es  earned a f t e r  
Ju ly  1, 1980. 

The former Geothermal Research, Information, and Planning Services Commission 
(GRIPS) estimated the amount o f  money Sonoma, Lake, and Mendocino counties 
would receive from AB 1905 f o r  the f i s c a l  years 1980-81 through 1985-86 (see 
Table 24). I n  addition, GRIPS estimated how much grant money the CEC would be 
able t o  disburse i n  t h a t  same time per iod (Table 24). 

% 

Actual revenues t o  the Geysers KGRA counties have var ied from the GRIPS 
estimates. I n  December 1980 the s tate made the f i r s t  payment t o  the count ies 
of o r i g i n  i n  the Geysers KGRA. Sonoma County received approximately $498,000; 
Lake County, $324,000; and Mendocino County, $2,000. Subsequent payments made 
t o  Sonoma, Lake, and Mendocino counties i n  ear ly  1981 brought t h e i r  t o t a l  
payments f o r  f i s c a l  year 1980-81 t o  $530,266, $333,269, and $2,174, respec- 
t i v e l y .  These counties received the fo l lowing amounts f o r  f i sca l  year  1981- 
82: Sonoma County, $589,675; Lake County, $414,798; and Mendoci no County, 
$2,021. While Napa County i s  i n  the Geysers KGRA, i t  d i d  not have any land on 
which b ids were taken f o r  geothermal development between January 1, 1976, and 
ear ly  1981 and d id  not receive any county o f  o r i g i n  funds. I n  1982 the sales 
o f  addi t ional  geothermal leases provided Napa County w i th  i t s  f i r s t  AB 1905 
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TABLE 24 

ESTIMATE OF AB 1905 FUNDS 
ILABLE Fiscal  Year 198 

venues t o  Counties o f  Or ig in  

Lake Mendoci no 
Counv County Energy Comi ssion 

* FY 80-81 $3 30,000 $2,400 $690,000 

FY 81-82 - 579,000 334,000 2 , 000 - 687,000 

FY 82-83 601,000 . 351,000 2,000 715,000 

FY 83-84 678,000 425,000 2,000 828,000 

FY 84-85 517,000 370,000 1,200 666,000 

F Y 85-86 400 456,000 

nues t o  Mendocino County. I n  Decembe 
four  Geysers counties received the fo l lowing amounts toward t h e i r  payments f o r  

ake County, 

overnmental ent  
t has created an issue o f  con- 
be l ieve t h a t  the power plants 

f i n i t e  resource and 
no loca l  revenue. 

r operating power p lan ts  i n  
o f  Water Resources (DWR), 

the Northern Ca l i f o rn ia  
en t ra l  Ca l i  fornia Power 

and several 110 MW power 

negotiated w i  t h  
three o f  these tax-exempt developer-operators t o  reach a reements f o r  m i t i -  

the KGRA. Such agreements t o  date include the formation o f  a nonpro f i t  cor- 
porat ion by NCPA which w i l l  make i t  l i a b l e  f o r  payment o f  property taxes on 
i t s  power p lan t  f a c i l i t i e s  i n  the KGRA. In addition, NCPA par t i c ipa ted  i n  the 

r 1988 and 2000. 

gat ion o f  some ef fects  o f  geothermal power p lan t  construct  3 on and operation i n  

reconstruct ion o f  
ment w i th  Sonoma b, 
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the Socrates Mine Road i n  Lake County and signed an agree- 
County t o  pay f o r  any damages i t s  pro jects  cause t o  the 
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i i  
Geysers-Healdsburg Road i f  NCPA uses t h a t  road. DWR agreed t o  rebu i ld  
sections o f  the roads i n  Sonoma and Lake counties which i t  uses t o  t ranspor t  
mater ia l  t o  i t s  power p lan t  s i t e s  and a lso agreed t o  provide funding f o r  Cake 
County t o  b u i l d  a flashboard dam below the DWR f a c i l i t y  on Kelsey Creek. 
Although many o f  these agreements have been negotiated outside o f  the CEC's 
regulatory proceedings, many o f  the terms o f  the agreements have been incor-  
porated i n t o  the CEC's decisions on the pro jec ts  involved. 

County Y ie ld  Taxes on Geothermal Steam 

I n  November o f  1981 the voters o f  Sonoma County voted t o  approve and enact 
Measure A (Ordinance 2853-R). I n  June o f  1982 the voters o f  Lake County over- 
whelmingly approved and enacted a s i m i l a r l y  worded measure as -Ordinance No. 
1228. The purpose o f  these two measures i s  t o  create special y i e l d  taxes i n  
Sonoma and Lake counties on the production o f  e l e c t r i c a l  energy f r o m  geo- 
thennal resources w i th in  the counties. These taxes are t o  be imposed upon 
persons o r  e n t i t i e s  who are exempt from paying loca l  property taxes. It would 
be the respons ib i l i t y  o f  the County Board o f  Supervisors t o  set  the tax ra te  
f o r  t h i s  ordinance, b u t  i t  could not  exceed 6 percent o f  the market value of 
the  e l e c t r i c i t y  generated f r o m  geothermal resources w i th in  Sonoma and Lake 
counties. I n  March 1983 the Sonoma County Board o f  Supervisors adopted a 
6 percent ra te  f o r  t h e i r  y i e l d  tax, and the county expects t o  make i t s  f i r s t  
assessment of the tax l a t e r  i n  1983 (Kovacovich, A p r i l  1983). 

The revenue from t h i s  tax would be appropriated annually by the Board o f  
Supervisors f o r  uses r e s t r i c t e d  t o  pub l i c  safety and roads. A c t i v i t i e s  t h a t  
would be e l i g i b l e  f o r  funding would include law enforcement, f i r e  protection, 
and road construct ion and maintenance i n  Sonoma and Lake counties. The Mea- 
sure A ordinances a1 so modi f i e d  the expenditure l i m i t a t i o n s  establ i shed i n  
1979 by the passage of Proposi t ion 4 (see fo l lowing discussion). The Measure 
A ordinances al low the counties t o  spend up t o  50 percent o f  the revenues 
co l lec ted  from the y i e l d  tax. 

The ra t iona le  behind the Measure A ordinances enacted by the two counties i s  
t o  ensure t h a t  pub l i c  e n t i t i e s  which are exempted from paying property taxes 
by the Ca l i f o rn ia  Const i tu t ion w i l l  s t i l l  be required t o  contr ibute revenues 
i f  they construct  geothermal power p lants  w i th in  the counties. As soon as 
Measure A was passed by the voters i n  Sonoma County, however, SMUD ind icated 
an i n ten t i on  t o  f i l e  s u i t  t o  block the enactment o f  the ordinance. However, 
no y i e l d  taxes have been assessed o r  co l lected and no lawsui ts  have been 
i n i t i a t e d .  It i s  SMUD's contention, shared by DWR, t h a t  the purpose o f  ?a 

measure i s  t o  a c t  as a subs t i tu te  f o r  property taxes. Since the Ca l i f o rn ia  
Const i tu t ion  exempts publ ic  agencies from property taxation, these two agen- 
c ies  bel ieve t h a t  the Measure A ordinances are unconst i tut ional  . 
M i  t h  the enactment o f  the Measure A ordinances i n  Sonoma and Lake counties, 
the issue o f  agreements between tax-exempt power p l a n t  operators and the 
counties, as wel l  as the question o f  revenues generated f o r  the counties by 
geothermal development, became clouded. There appears t o  be no reason f o r  a 
tax-exempt power p lan t  operator t o  enter i n t o  a m i t i ga t i on  agreement w i th  a 
county i f  the y i e l d  tax i s  t o  be imposed upon them. I f  the Measure A ordin- 
antes i n  the two KGRA counties are challenged i n  cour t  and found t o  be const i -  
t u t i ona l ,  the extent t o  which county revenues would increase i s  unknown. 

* 

- 
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state and local 

changes i n  the Consumer Price Index (CPI) and population], unless so voted on 
and approved by a two-thirds majority of the voters o r  i n  an emergency. 
F i  scal year 1978-79 was select 

Wi th  a rapid expansion of ge evelopment g i g n i  ficant new 
property tax revenues, a county potential1.y could exc spending 1 i m i  t 
imposed by Proposition 4. If the CPI and the county's population growth were 
minimal during a given year, the county would have t o  return excess revenues 

. t o  the taxpayers w i t h i n  the following WO fiscal years, el ther th rough  revi- 
sions i n  the tax rates or through revisions i n  fee schedules. Thus, a county 
could potentially be placed i n  the position of not being able to  ut i l ize  a 
certain amount of the tax revenues generated by geothermal development, while 
a t  the same time having t o  expend tax dollars for those geothermal faci l i t ies .  
To date, the rate of the CPI increases and the rate of the county's population 

rowth have outpaced the Proposition 4 limitations i n  the Geysers counties t Comalli, December 1982; Strong, January 1983; Carpenter, January 1983). The 
Middletown Fire. District  i n  Lake C o u n t y ,  however, has experienced significant 
revenue increases from geothermal development i n  the d is t r ic t  and i n  1982 
reduced i t s  tax rate to  meet the Proposition 4 11 ions (Carpenter, 
February 1983). 

first base year. 
' 

. 

act  upon each of 
the four counties. T h i s  i s  because of the different amount of development 
that  has occurred i n  each county and cause of the different population and 
economic base present i n  each county. A l l  four counties are examined sepa- 
rately because the amount of revenues and the type of impacts are unique to  
each of them. 

Sonoma County 

The growth of the geothermal proper tax base i n  Sonoma County increased 
In fiscal 

year 1960-61, geothennal properties accounted for only 0.2 percent of a l l  pro- 
perty t ax  levies collected i n  the county. T h i s  figure increased t o  0.5 per- 
cent for fiscal year 1965-66 and 0.9 percent i n  fiscal year 1970-71. Geo- 
thermal properties accounted for 3 percent of a l l  property tax revenues i n  
Sonoma County i n  fiscal year 1975-76, which increased t o  4.2 percent i n  1977- 
78, 6.7 percent i n  1979-80, 7.6 percent i n  1980-81, 11 percent I n  1981-82, and 
approximately 17 percent i n  1982-83. I t  can be expected t h a t  the percentage 
of property tax revenues derived from geothermal properties will continue t o  
rise,  a t  least  i n  the short term (Comalli, June 1981 and December 1982). How- 
ever, unlike the other three counties i n  the KGRA, Sonoma County's tax  base i s  
sufficiently diversf fied so tha t  property t a x  revenues from geothermal 
development are not expected t o  dominate i ts  t a x  rolls. 

* slowly throughout the 1960s and a t  a more rapid pace i n  the 1970s. 

W 
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u While the property tax revenues from geothermal improvements i n i  ti a1 l y  
provided a re1 a t i v e l y  i n s i g n i f i c a n t  por t ion o f  Sonoma County's t o t a l  annual 
property tax income, the d o l l a r  amount o f  such geothermal tax revenues has 
become substantial.  As shown i n  Table 25, the property taxes accruing from 
geothermal developments i n  the county have r i sen  from $25,000 i n  f i s c a l  year 
1960-61 t o  over $6 m i l l i o n  i n  f i s c a l  year 1980-81 (WESTEC, 1983). 

As a county o f  o r i g in ,  Sonoma County had received a t o t a l  o f  $1,593,284 i n  
AB 1905 funds up through December 1982, I n  September 1981, the Sonoma County 
Board o f  Supervisors decided how t o  appropriate the funds f o r  f i s c a l  years 
1980-81 and 81-82. I n  Ju l y  1982, the board made i t s  appropriat ions f o r  f i s c a l  
year 1982-83, This inforination i s  contained i n  Table 26. In general, the 
expenditures were i n  three areas: 

Annual maintenance and construction costs f o r  the Geysers-Heal dsburg 
Road, 

' 

TABLE 25 

PROPERTY TAXES GENERATED FROM GEOTHERMAL 
IMPROVEMENTS I N  SONOMA COUNTY 

Total Geo- Annual 
Fiscal  F u l l  Cash Asses sed thermal Tax Increase 
Year Val ue Value Revenues Percent 

1960-61 
1961-62 
1962-63 
1963-64 
1964-65 
1965-66 
1966-67 
1967-68 
1968-69 
1969-70 

1971 -72 
1972-73 
197 3-7 4 
1974-75 
1975-76 
1976-77 
1977 -78 
1978-79 
1979-80 
1980-8 1 

1970-71 

$ 1,807,480 $ 450,370 
3,216,360 804,090 
3,304,760 826,190 
5,026,760 1,256,690 
5,356,200 1,339,050 
6.262.360 1.565.590 
8 io77 ; 120 
11,175,280 

2;019;280 
2,793,820 

13,552,840 3,380,710 
15,726,940 3,931,735 
18,239,000 4,559,750 
32,000,000 8,000,000 
44,000,000 11,000,000 
56,000,000 14,000,000 
75,000,000 18,750,000 
144,144,500 36,000,000 
217,035,000 54,258,750 
275,625,884 68,906,471 
381,225,814 95,306,453 
454,420,052 113,605,113 
589,300,428 147,325,107 

Source: WESTEC , 1983. 

$ 24,991 30.9 
80,409 321.8 
82,619 2.7 
126,669 52.1 
133,905 6.6 
156,559 16.9 
201,928 28.9 
279,382 38.3 
338,071 21 .o 
393,173 16.3 
455,970 16.0 
760,000 273.7 

1,067,OOO 40.4 
1,295,000 21.4 
1,415,625 9.3 
2,718,000 92.1 
3,537,684 30.2 
4,623,624 30.7 
3,907,564 18.3 
4,657,809 19.2 
6,048,846 20.9 

t 

. 

L 
Note: Includes u t i l i t y ,  secured and unsecured r o l l s ,  land, steam r ights ,  and 

possessory in terest .  
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TABLE 26 

SONOMA COUNTY ALLOCATION OF AB 1905 FUNDS 

Amounts 

Annual maintenance costs on Geysers-Heal dsburg Road $260,000 

partment he1 icopter  (por t ion o f  
rep1 acement costs) 

50,000 
Ooran Park sewer system 73,000 
Ooran Park improvements. 18,000 
Westside Park improvements 38,000 

Gual a1 a Point  Park improvements 26,000 
S t i l i w a t e r  Cove Park residences 42,267 

Keiser Park devel bpment 20,000 

TOTAL 

TOTAL 

e 

Sources: Sonoma County, Of f ice o f  County Administrator; Gary Kovacovich, 
County Administrator 's Off ice; Jim Moore, County Administrator 's W Office. 
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o Improvements and development o f  county parks, and Ld 
o Annual maintenance costs and repa i r  o f  the Healdsburg Dam. 

During . the next three f i s c a l  years the county w i l l  receive approximately 
$600,000 per  year i n  geothermal revenues disbursed through AB 1905. Revenues 
beyond f i s c a l  year 1985-86 w i l l  depend on how much steam i s  being produced a t  
t h a t  time and what new leases have been negotiated. Since d i s t r i b u t i o n  o f  
these funds t o  the counties was i n i t i a t e d  by s ta te  l e g i s l a t i v e  action, there 
i s  always a p o s s i b i l i t y  that, as  the p o l i t i c a l  c l imate and f i s c a l  condi t ion o f  
the  s tate change, the AB 1905 funds could be red is t r ibuted.  

S imi la r  t o  Lake County, Sonoma County has attempted t o  reach agreement w i t h  
tax-exempt ut i1 i ty  companies construct ing geothermal power p lants  i n  the KGRA, 
regarding what ob l igat ions they w i l l  assume i n  an e f f o r t  t o  ameliorate the 
impacts of t h e i r  generating f a c i l i t i e s .  However, because o f  the passage o f  
the steam y i e l d  tax ordinance i n  1981, i t  i s  d i f f i c u l t  t o  p red ic t  what, i f  
any, agreements w i l l  be reached i n  the fu tu re  between the counties and the 
tax-exempt power p l a n t  operators. 

Because of the continuing fncrease i n  the population o f  Sonoma County and the 
constant r i s e  i n  the CPI, county expenditures as  regulated by Proposi t ion 4 
have continued t o  rise. County s t a f f  does not know a t  t h i s  time whether con- 
ti nued geothermal development wi 11 necessitate a cutback i n  county appropria- 
t i o n s  frmn other  sources because o f  the l i m i t a t i o n s  o f  Proposi t ion 4 (Comalli, 
June 1981; Kovacovich, December 1982). This would occur i f  the appropriations 
the county gained from geothermal development rose a t  a f as te r  ra te  than the 
appropr ia t ion ra te  allowed by increases i n  the county's population and the 
CPI. A Sonoma County representative ind icated t h a t  the county would be 
opposed to f o r f e i t i n g  the appropr iat ions i t  would gain f r o m  geothermal devel- 
opment if those appropriations were cu r ta i l ed  by Proposi t ion 4, since the 
county would s t i l l  be required t o  provide those services required by geo- 
thermal development (Coma l l i  , June 1981). 

i 

Lake County 

The impact o f  geothermal development upon Lake County has been substantial, 
and i t  i s  expected t h a t  current  and fu tu re  expansion o f  geothermal f a c i l i t i e s  
w i t h i n  the county w i l l  produce even greater impacts. I n  f i s c a l  year 1973-74 t 

the assessed va luat ion o f  geothermal proper t ies i n  the county was roughly 
$200,000, compared t o  the t o t a l  assessed value o f  geothermal propert ies i n  
1982-83 o f  $4,685,000. I n  f i s c a l  year 1978-79 geothermal property values 
represented l e s s  than 6 percent o f  the county's property tax base. This 
f i g u r e  grew t o  6.75 percent i n  1979-80, t o  12 percent i n  1980-81, t o  19.6 per- 
cent  i n  1981-82, and i s  expected t o  reach 28*3 percent i n  1982-83. Longer- 
range pro ject ions which the Lake County Tax Assessor's O f f i ce  prepared i n d i -  
cate t h a t  geothermal property tax revenues w i l l  continue t o  increase, and i t  
i s  cur ren t ly  estimated t h a t  they w i l l  camprise as much as 40 percent of the 
county's gross property t a x  income i n  f i s c a l  year 1985-86 o r  1986-87 (Strong, 
June 1981 and January 1983; Carpenter, December 1982 and February 1983). 

- 
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LAKE COUNTY ALLOCATION OF AB 1905 FUNDS, 1981 

-..- Antovn + t --.--- 
c -- 

Local matching funds f o r  sewer co l l ec t i on  and $ 5,250 
treatment f a c i l i t i e s .  

Cost o f  one year's lease on four portable $ 30,OW own Unif ied School 
D i s t r i c t  classrooms. 

4/29/81 cost and revenue f igures f o r  the .$ 29,000 

5/22/81 Kelseyvil l e  F i r e  D i s t r i c t  nd-hand f i r e  truck to  replace s 27,000 

ke Water D i s t r i c t  w e l l  and d i s t r i b u t i o n  l i nes  S 9,871 

5/29/81 Konoctf Un3fied School D i s t r i c t  Cost o year's lease on foiir portable S 16,500 
c lassroms. 

n Control D i s t r i c t  Purchase of noi se-mni t o r i  ng equipment . $ 0,500 

dl i f e  Advisory Study and start-up costs o f  a control led burn T; 5,000 
r enhancement of w i  1 dl i f e  habi ta t .  

1.2 mi le  sect f Butts Canyon Road $1 20,000 

hare o f  fundi r a j o i n t  study S 15,000 
o f  e f f e c t  o f  geothennnl a c t i v i t i e s  on water 
i n  Anderson Springs area, with Aminoil USA, 
Inc., and Occidental Petroleum, fnc. 

equipment f o r  assignment t o  the Hiddletown area. 
6/1/81 Cortnty Sheri f f ' s Department Funding f o r  addit ional deputy and necessary s 40,795 

8/11/81 Loch lomond Flutual Water Co. Improvement o f  water system. . Grant $ 14,000 
+ Loan $ 20,000 

TOTAL $395,916 
Source: Record-See March 1981 - Apr i l  1982; Kel ly  Cox, Uoard o f  Supervisors Office. 
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TABLE 27b 
LAKE COUNTY ALLOCATION W A0 1905 FUNDS, 1982 

Reci p i  ent - Use o f  Funds 

Repairs t o  local  roads i n  the Cohb and tliddletown 
areas. 

Repairs and rebui 1 ding of Butts Canyon Road. 

Date 

6 / 10/52 $15fl,258 County Department of  
Public Works, Roads 

7 12 1/82 

7 /28/82 

8/3/82 

8/3/82 

9/28/82 

10/9/82 

1 o/ 19 182 

10/19/82 

12/21/82 

1 212 1/82 

County Department o f  
Publ i c  Works, Roads 

$1 04,000 

sr 89,690 Extension o f  l a s t  year's funding f o r  addit ional 
deputies and equipment i n  the tliddletown area. 

County Sheri f f ' s 
Depa rtinent 

Purchase four-wheel dr ive vehicle f o r  inspection, 
test ing, and monitoring o f  geothermal 
development ac t i v i t i es .  

County Departinent o f  
Public Works, 
Engineering arid Inspection 

$ 10,800 

$ 5,000 Soil compaction test ing device. County Department o f  
Publ i c  Works, 
Engi mer4 ng and Inspection 

Contract with consultant t o  prepare a grant 
appl icat ion f o r  the CEC's AB 1905 funds. 

County 16 3,000 

Anderson Springs Community 
Services D i s t r i c t  

Port ion o f  cost o f  relocatinq water supply 
pipel ine from Anderson Creek. 

$ 70,0110 

t 14,000 

S ?,250 

$ 3,403 

M i  ddl etotm Uni fi ed 
School D i s t r i c t  

Port ion of one year's leases on portable 
classrooms. 

Port ion o f  one year's leases on portahle 
classrooms. 

Konocti Uni f ied School 
O i  s t r i c t  

County Sheri f f ' s 
Depa rtnient 

County Department o f  
Publ i c Works, 
Engineering and Inspection 

Addl t ional  costs associated with purchase 
of new equipment 

Addi t ional  costs 
o f  four-wheel dr  

associated w i th  purchase 
we vehicle. 

$ 753 

TOTAL $467,226 

Source: Kel ly  Cox, Lake County, Board o f  Supervisor's Office, Oecember 1982 and January 1983. 
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t of money which Lake received from AB 1905 through December 
1982 totaled over $1,070,798. 333,269 received from AB 1905 funds i n  
1980-81 represents a substant n t  when compared to  the approximately 
$4.3 million i n  property taxes the county collected during fiscal year 19800' 
81. The revenues provided from the AB 1905 account have proved extremely 
important t o  the county i n  providing funds for  mitigattng the adverse impacts 
of geothermal d elopment. Table 24 l isted the amount of funds GRIPS expected 
Lake County t o  receive from AB 1905. ' The county believes these funds will 
becane even mo important as the extent and pace of geothermal development 
increases. I 981 the Lake County Board of Supervisors allocated nearly 
$350,000 of i ts  first-year AB 1905 funds t o  a variety of recipients (see Table 
27a) In 1982 the board allocated another $467,226 o f  i t s  second-year AB 1905 
funds t o  a comparably varied set  of recipients (see Table 27b 

There is no real concern a t  this time i n  Lake County t h a t  the expenditure 
limits of Proposition 4 will affect tax revenues from the increased geothermal 
development t h a t  is tak ing  place i n  Lake County. Because of the large antici- 
pated growth i n  geothermal property tax revenues i n  the mid-l980s, i t  appears 
t h a t  the county could .eventual ly exceed the l imitations on expenditures esta- 
blished i n  1979 by Propositfon 4 i f  taxable geothermal property values 
increase faster t h a n  the combined factors of county population growth and the 
CPI (Strong, J 

be the construction of power 
plants by en t i t i es  that  are exempt from paying property taxes. The county has 
negotiated w i t h  NCPA and DWR and has reached some agreement concern1 ng what 
steps they will take t o  help mitigate the impacts caused their  devel op- 
ments. In the future, further negotiations may take place between the county 
and such tax-exempt enti tfes concerning the .question of  what expenses they 
agree t o  pay i n  order t o  mitigate the impacts of constructing and operating 
their  geothermal power generating faci l i t ies .  tbch will depend on whether the 
ordi nance establ i shi ng a yiel d 
survives anticipated legal challenges. 

Mendoci no County 

The amount of geo resou 
* date i n  Mendocino County has been limited to  the sale of leases on federal 

lands and some exploratory d r i l l i n g .  Through December 1982 the total  amount 
received by the county from the AB 1905 funds was $3,641. In 1981 t h e  county 
planning department indicated i t  had expended more money i n  monitoring geo- 

AB 1905, and these funds 
had been deposited into the county's general f u n  The amount of AB 1905 
funds returned to  the-county are expected to  rise d atfcal ly  toward the end 
of fiscal year 1982-83 due t o  sales of additional leases i n  1981-82 and the 
anticipated release of additional According to the 
county assessor's office, there had been no property tax  generated through the 
development of, or expl oration for ,  geothermal resour 
year 1981-82 (Clyburn, September 1981 ). 

, Another potential problem for Lak 

P thermal development t h a n  the county had received f r  

lands for  bid and lease. 

1 
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Napa County 

In December 1982 Napa County received i t s  f i r s t  revenues from the AB 1905 
funds  produced by the sale of leases for development of geothermal resources 
w i t h i n  the county. As the exploration for geothermal resources expands t o  
surrounding areas outside the current Geysers development area, there is a 
possibil i ty t h a t  geothermal facil i t i e s  could be constructed i n  the northern 
par t  of Napa County. If this does happen, the extent of the development and 
i t s  location could have an impact upon the county. The types of impacts are 
not possible t o  predict a t  this time. However, since Napa County has a small 
population (around 100,000) and a small t a x  base (1980-81 total  revenues of 
$32.5 mill ion) , even moderate geothermal development could potentially place 
large demands on a variety o f  county agencies and services. 

COSTS OF GEOTHERMAL DEVELOPMENT FOR LOCAL GOVERNMENTS 

A l l  levels of government w i t h  jurisdictional responsibility a t  various stages 
of geothermal development incur some type and amount of costs i n  the exercise 
o f  their responsibility. For those ent i t ies  whose responsibility i s  primarily 
regulatory, many of these costs are covered by fees which are charged back t o  
the developers. For the governmental enti t i es  which are more directly 
involved i n  the physical aspects o f  geothermal development, the costs span a 
broader spectrum of k i n d ,  durat ion,  and amount. 

I t  is  a t  the local government level t h a t  the effects of geothermal development 
become most evident. For local governments the potential costs of geothermal 
development include general administrative and service costs associated w i t h  
permit processing and approval , project environmental review, and inspection 
and monitoring of project activit ies;  costs re1 ated t o  providing increased 
services t o  new residents drawn t o  work on development of the resource; and 
costs related to construction and maintenance o f  local roads needed t o  provide 
access to the geothermal development area. Other costs may occur, b u t  they 
tend to  be less tangible and less measurable. T h i s  study is  directed a t  the 
more tangible, measurable kinds of costs described above. 

* 

General Administrative and Service Costs 

General administrative costs and service costs are incurred by the county 
governments i n  the Geysers KGRA as a result of time spent reviewing and 
commenting on geothermal development proposal s, reviewing and moni t o r ing  

permits and proposals. The costs of the field work necessary for s i te  inspec- 
t i o n  or monitoring are included i n  the administrative cost category, since 

many as six county permits and ten state permits may be required by a geo- 
thermal developer i n  order to dri l l  a single new geothermal well i n  the 
Geysers area, either on privately owned or  state-owned lands. A steam well 
drilled on federal lands would require a comparable number of permit authori-  
zations prior t o  development (JPL,  1976). 

, environmental mit igat ion measures on geothermal developments, and processing 

1 they can be clearly associated w i t h  a local agency's permitting procedure. As 

While the general framework for 1 oca1 governmental operations i s  re1 atively 
simil a r  throughout the state,  there is considerable variation between i n d i v i -  
dual local enti t ies.  Each entity establ ishes i t s  own organizational struc- 
ture, carries o u t  i ts  own local responsibilities, sets up i ts  own policies and i 
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programs, determi ne t s  own personnel needs, an udgets i t s  own avai lab le 
f i s c a l  resources. Due t o  such s t ruc tu ra l  and f i s c a l  d i f ferences it i s  most 
d i f f i c u l t  t o  spec i f i ca l l y  i d e n t i f y  the costs t o  each o f  the l oca l  governments 
o f  overseeing the development and use o f  the geothermal resources i n  the 
Geysers KGRA. 

The approximate admin is t ra t iv  t y  of processing a wel l  per- 
m i t  i n  1978 were discussed by Gennis and Associates i n  an EIR prepared f o r  the 
county f o r  t he  proposed development o f  the Aminoil leasehold i n  the East Ford 
F l a t  area. The discussion i n  the Gennis EIR i d e n t i f i e d  each o f  the d i f f e r e n t  
county departments whic had some respons ib i l i t y  f o r  geothermal -development, 
b r i e f l y  described i t s  i n  lvement, and estimated i t s  costs f o r  geothermal pro- 
cessing. Since the administrat ive costs provided i n  t h i s  E I R  are now f i v e  
years out of date, current expenditure data were drawn from the Lake County 
annual repor t  f o r  1981-82, which was f i l e d  w i th  the State Contro l ler 's  Office. 
The descr ip t ion o f  the county's organizational s t ructure and the d i s t r i b u t i o n  
o f  geothermal respons ib i l i t i es  presented i n  the E I R  remain r e l a t i v e l y  
unchanged. It i s  important t o  rea l i ze  t h a t  the administrat ive structure, the 
d i s t r i b u t i o n  o f  geothermal responsib i l i t ies ,  cost o f  geothermal administra- 
t ion,  and the fee and f i s c a l  s t ructure described are provided as an example of 
only one governmental e n t i t y  i n  the Geysers KGRA and t h a t  t h i s  example repre- 
sents.only one o f  several 

Lake County Planning Department--The work the Planning Department performs i s  
pa id  f o r  by fees charged t o  the applicant, In some instances the department 
contracts the work out t o  a p r i va te  firm. That po r t i on  o f  the contractor 's  
cos t  which exceeds the county's normal fee i s  also charged t o  the applicant. 
Because of the fees charged t o  geothermal applicants, the cost the Planning 
Department incurs due t o  geothermal development i s  not considered signi f icant.  
I n  1981 the county was charging geothermal developers $2,600 f o r  each applica- 
t ion,  and the county averaged about 11 such appl icat ions per year. However, 
t h e  department conducted a study t o  determine what expenses it actual ly  
incurred. When the study was completed and the new estimate determined, the 
fee rates were adjusted upward. The Planning Department expects t h a t  the work 
performed on geothermal-related i t e m s ' w i l l  continue t o  be funded by the appl i -  
cant 's fees and t h a t  the co any addi t ional  , expenses 
(Bo rden, June 1981) . 
Lake County Bui ld ing Inspector--Work performed by t h i s  department i s  l a rge l y  
pa id  f o r  by the b u i l d i n g  inspection fees and plan-checking fees. The county 
representative ant ic ipates t h a t  p r i va te  companies w i l l  perform future inspec- 
t i o n  work on most geothermal f a c i l i t i e s  under contract  t o  the county, and 
power p lan t  developers w i l l  pay f o r  the work. Thus, it does not appear as if 
t h e  county w i l l  i ncu r  any addi t ional  expenses i n  t h i s  area. It can be 
expected t h a t  any work the Bui ld ing tment performs on geothermal f a c i l i -  

s they charge (Bord , June 1981). 

Lake County Counsel's Of f ice-- In  f i  ear 1979-80 the bud t for the County 
Counsel's o f f i c e  i n  Lake County was $188,000; i n  f i s c a l  yea r  1980-81 the 
budget was $228,527. The County Counsel's O f f i ce  estimated t h a t  i n  1981 s t a f f  
was spending roughly 10 percent o f  i t s  t i m e  on geothermal-related issues 
(Reeves, September 1981). . This amount o f  time might reasonably be expected t o  
increase i f  geothermal a c t i v i t y  w i t h i n  the county i n tens i f i es ,  as i s  expected 

l t e r n a t i v e  patterns. 

w i l l  probably be paid 
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under both development scenarios. Ten percent of the office 's  budget i n  1980- 
81 was $22,850. T h i s  would be a liberal estimate of the cost of geothermal 
development t o  the County Counsel's Office, since much of the budget repre- 
sents fixed overhead.costs which would still exist irrespective of geothermal- 
re1 ated work. 

Lake County Tax Assessors Office--The Assessor's Office, l ike the County 
Counsel ' s O t f i  ce, must also expend time on geothermal-related items b u t  
charges no fees t o  cover the costs of i ts  work. In 1981 the County Assessor 
estimated t h a t  i n  the Assessor's Office the amount of staff time spent working 
on items directly connected w i t h  geothermal issues was equal t o  about 1 tech- 
nical person from a staff of 23 per year, p lus  accompanying clerical support  
(Strong, October 1981). The budget for this office during fiscal year 1979-80 
was $327,000. For fiscal year 1979-80, the cost t o  the office for geothermal- 
related work can be approximated i f  an annual salary of $15,000 for technical 
staff  i s  assumed, p l u s  25 percent for benefits and $5,000 for clerical 
support. In fiscal year 1980-81 
the total  budget for the Assessor's Office was over $432,400. The proportion 
of t h a t  total  expended on administrative costs associated w i t h  geothermal is 
assumed t o  be comparable t o  t h a t  estimated for fiscal year. 1979-80. As w i t h  
the County Counsel ' s  Office, these estimates would represent the probable 
upper 1 i m i  t of expenses directly re1 ated t o  geothermal development, since some 
por t ion  o f  the estimated costs represents fixed costs t h a t  would be incurred 
even i f  there was no geothermal work performed by the office. 

As geothermal activity increases i n  Lake County, the Assessor's Office may 
spend more time on this  item. However, the increased work by the office w i t h  

' geothermal property has allowed its t o  staff gain greater expertise in the 
area and therefore work more efficiently. So i t  i s  possible t h a t  as geo- 
thermal act ivi ty  i n  the county increases, w i t h  a corresponding increase i n  tax 
revenues, the costs incurred by the Assessor's Office may no t  necessarily 
increase a t  as rapfd a pace, especially when considering the advantages of an 
economy of scale or ,  i n  t h i s  case, a larger, more efficient operation. 

Lake County Clerk's and Auditor-Controller's Offices--The County Clerk's 
Office i s invol  ved w i  t h  geothermal development because i t  records geothermal 
leases and other documents. T h i s  cost incurred by the County Clerk i s  offset 
by the fees charged. The County Auditor-Controller must also expend staff  
time on geothermal-related act ivi t ies  because this office issues warrants t o  
county contractors performing work on geothermal faci l i t ies .  In 1981 the 
office estimated t h a t  i t  incurred a cost of approximately $5 t o  $10 for every 
warrant i t  issued t o  geothermal contractors. In 1981 the Audi tor-Control 1 er ' s 
Office averaged about 80 warrants per year, which amounted to  administrative 
costs of about $400 t o  $800 per year. 

Lake County Board of Supervi sors--The Board of Supervisors is  directly 
involved i n  many geothermal-related issues. The board determines how t o  dis-  
tribute AB 1905 funds.  I t  reviews geothermal applications when there i s  an 
appeal of a decision made by the Planning Commission regarding the issuance of 
a use permit. Some members of the board may also s i t  on the Air Pollution 
Control Dis t r ic t ' s  Hearing Board, which meets t o  decide on disagreements 
between applicants and the Air Pol lu t ion  Control District over decisions 
regulating project-related geothermal emissions. 

T h i s  totaled $23,750 for the 1979-80 year. 
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It i s  d i f f i c u l t  t o  estimate how much time the board devotes t o  geothermal- 
de f i n i t e  cost  t o  the county. The 
-ha l f  days per week and have f i xed  
board costs r e s u l t  because o f  work 

n the f i s c a l  year 1980-81 budget o f  

-The annual budget f o r  the Lake 
g f i sca l  year 1980-81 was $156,673. 
l a t e  subvention funds received f r o m  
414 was paid f o r  by the permit fees 
nts, and $10,756 was received f r o m  
vention funds, the permit fees, and 

other  d i s t r i c t  revenues are combined, they t o t a l  $141,077. This leaves 
$15,596 of the 1980-81 annual budget tha t  the county was d i rec t l y  responsible 
f o r  providing. Of the $78,414 i n  permit fees received, approximately $1,800 
i s  from nongeothermal sources, and $76,614 i s  from geothermal sources 
(Reynol .ds , 1983 1 . 
The d i s t r i c t  estimates t h a t  i t  i s  current ly  spending betwee ,80 and 90 percent 
of i t s  time on geothermal-related a i r  qua l i t y  issues. The d i s t r i c t  estimates 
t h a t  the fees charged f o r  work performed on geothermal steam transmission 
l i n e s  and stea f i e l d  wel ls  are not adequate to of fset  the cost o f  the work 
they perform. Addi t ional ly,  the d i s t r i c t  bel ieves t h a t  the a i r  po l l u t i on  
contro l  work performed because o f  the CEC's power p lan t  c e r t i f i c a t i o n  process 
i s  even less  self-supporting. Based upon the d i s t r i c t ' s  estimate tha t  geo- 
thermal represents 80 t o  90 percent o f  i t s  woricloqd, a rough estimate o f  the 
cost  o f  d i s t r i c t  time spent on geothemal-related matters i s  between $125,338 
and $141,006. This resu l ts  i n  costs o f  between $48,724 and $64,392 which the 

i n  permit fees from geothermal 

t would be $33,600. 

Based on the .preceding discussion, a number o f  Lake Coun f i ces  and depart- 
ments incur  general administrat ive costs for  geothermal-related permit  
processing, monitoring, accounting, and review responsib i l i t ies .  The Lake 
County departments which are incurr ing geothermal costs include the County 
Planning Department, the County Bui ld ing Department, the Tax Assessor's 
Off ice, the Auditor-Control ler 's Off ice, the County Counsel's Office, the 

8 County C lerk 's  Off ice, the County Board o f  Supervisors, and the Lake County 
A i r  Po l l u t i on  Control D is t r i c t .  While other county o f f i ces  such as the 
Sher i f f ' s  Department and various f i r e  d i s t r i c t s  may also have geothermal- 
re la ted responsib i l i t ies ,  these costs are related to the provis ion o f  services 

f f i c e s  and 
departments included an estimation o f  maximum annual costs related t o  i t s  
geothermal responsibil ( t ies .  Where no information was avai lable on the amount 
o f  time spent by a p a r t i c u l a r  o f f i ce  o r  department on i t s  geothermal woricload, 
i t  was assumed t o  be 10 percent o f  i t s  annual budget. The 10 percent amount 
was assumed t o  be a reasonable maximum, based on discussions w i th  representa- 
t i v e s  of those county of f ices.  Using e i t h e r  the hypothetical 10 percent 
f i gu re  or actual f igures the departments provided, the estimated t o t a l  annual 

ussed f n  the fo l lowing sec t i  

on o f  administrat ive costs 
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L 
cost o f  administering geothermal respons ib i l i t i es  i n  f i sca l  year 1980-81 f o r  
Lake County ranged between $129,325 and $145,400. The gross assessed valua- 
t i o n  o f  the geothermal power p lan t  and steam f i e l d  propert ies i n  Lake County 
to ta led  $135,300,000 i n  f i sca l  year 1980-81. A t  the 1 percent taxat ion rate, 
the county col lected $1.35 m i l l i o n  i n  property tax revenues from these geo- 
thermal developments. When these two f igures are compared, i t  i s  apparent 
t h a t  geothermal development more than pays the cost  o f  the administrat ive and 
general county services i t  requi res. 

A s im i l a r  breakdown o f  administrat ive costs and general service costs i s  no t  
avai lab le f o r  the other counties i n  the Geysers KGRA. Although each o f  these 
counties would have organizational and f i s c a l  structures d i  f f e p n t  from Lake 
County's, such a cost/revenue comparison f o r  the other counties i s  expected to 
produce s im i la r  results. The tax revenues from geothermal propert ies i n  those 
counties are expected t o  exceed the administrat ive and general service costs 
of geothermal development which the counties incur. 

Publ ic Service Costs 

Local governments provide a number o f  services t o  the people who reside w i th in  
t h e i r  j u r i sd i c t i ona l  boundaries. Depending upon the number and d i s t r i b u t i o n  
of the population, a loca l  government may not provide a l l  such services t o  a l l  
areas w i th in  t h e i r  ju r i sd ic t ion .  The number and d i s t r i b u t i o n  o f  the l oca l  
populat ion also a f fec ts  the a b i l i t y  o f  the governmental e n t i t y  t o  provide 
these services and the qua l i t y  o f  the service provided. A s ign i f i can t  
increase i n  service area population produces a corresponding need t o  increase 
avai lab le service. (Refer t o  Chapter I1 f o r  a discussion o f  ex is t ing  publ ic  
services avai lab le i n  the four  counties i n  the Geysers KGRA.) 

Among the services provided by loca l  governments are water supply, disposal o f  
waste waters and materials, education, medical f a c i l i t i e s ,  po l i ce  and f i r e  
protection, f lood control,  parks and recreational f a c i l i t i e s ,  t ransportat ion 
fact1 i ties,  and l i b r a r y  services. Services which appear most immediately 
sensi t ive t o  population changes include education, water supply, waste water 
disposal, law enforcement, and f i r e  protection. 

Each publ ic  service e n t i t y  providing such services has l i m i t s  t o  i t s  cap- 
a b i l i t y  t o  reasonably meet the needs w i th in  i t s  service area. For  a water 
supplier, t h i s  service capacity can be measured i n  numbers o f  gal lons o f  water 
avai lab le f o r  consumption and the geographic and physical l im i ta t i ons  o f  the 
d i s t r i b u t i o n  system. For a school d i s t r i c t ,  the service capacity can be mea- 
sured i n  numbers o f  students, teachers, classrooms, and other f a c i l i t i e s .  For 
a sani ta t ion d i s t r i c t ,  the service capacity could be measured i n  numbers o f  

of treatment f a c i l i t i e s .  For protect ive services, service capacity i s  
generally measured by the time needed t o  respond t o  a request f o r  service. 

When a loca l  publ ic  service i s  a t  o r  near capacity, there would be a need t o  
expand i t s  services t o  accommodate demands associated w i t h  growth i n  i t s  ser- 
v ice area. For a water suppl ier  t h i s  may mean i t  w i l l  need a new pump, a new 
storage reservoir, o r  a new well .  For a school d i s t r i c t  i t  may mean the need 
f o r  a new classroom, a new teacher, o r  even a new school. For  a sani tat ion 
d i s t r i c t  t h i s  may mean an expansion o f  treatment f a c i l i t i e s  o r  an increase i n  
sewage co l lec t ion  l ines.  For the protect ive services i t  may mean new deputies 
and pat ro l  cars o r  new f i r e  f igh ters  and f i r e  trucks. 

1 

gallons o f  waste water, the extent o f  the co l l ec t i on  system, and the capacity 
* 
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ave rap id  ra tes of growth i n  
r l y  i n  the past 5 years. I n  the 20-plus years 

ince geothermal development i n  the Geysers KGRA began t o  increase, growth i n  
he geothermal industry undoubtably contr ibuted t o  increases i n  the l oca l  
opulation. There are no data, however, on the exact amount, rate, and 

of loca l  population increases a t t r i bu tab le  t o  geothermal devel- 
ewise, there are no hard data on the por t ion  of increase a t t r i bu -  

t a b l e  t o  any s ing le aspect o f  geothermal development,, 

Research f o r  t h i s  study indicates .that othermal power p lan t  construct ion 
workers and t h e i r  fami l ies  current ly  are not l i k e l y  t o  change t h e i r  permanent 
residence t o  take a short-term job It does 
appear however, t ha t  the number o f  workers involved i n  power p lan t  
construction, combined w i th  overlapping construction schedules, has the 

-term f luctuat ions i n  the loca l  population. 

As the pace of geot between 1960 and the present, 
geot he rma 1 - re1 a t  ed imp acts on 

ed i n  the preparation o f  t h i s  
most demonstrably af fected t o  

and road. maintenance. The 
aspects of geothermal devel- 
, and maintenance: power p lan t  

o f  geot he rma 1 - re1 a ted  

i n  loca l  population 
-age ch i ldren creates a corresponding need 

f o r  addi t ional  space and educational services .in the l oca l  schools. Following 
a ser ies o f  l e g i s l a t i v e  actfons, court  decisions, and voter mandates, school 
d i s t r i c t s  i n  Ca l i fo rn ia  current ly  have serious f inancing const ra in ts  and o f ten  
are  not able t o  immediately respond t o  a rap id o r  large increase i n  student 
population. The October 1981 act ion o f  'the s ta te  executive o f f i c e  which f roze 
appropr iat ion o f  Leroy Greene Act funds and the subsequent condi t ional  release 
and r e c a l l  o f  a l i m i t e d  amount o f  school qssistance funds have fu r ther  reduced 

t o  tncreased needs f o r  educa- 
voters authorized the sale of 

i t  i s  un l i ke ly  tha t  the l oca l  

i n  the Geysers development area. 

I 

d i s t r i c t s  w i l l  receive s ta te  funding f o r  addi t ional  c 

operational revenues was 
la r ies ,  supplies, 

g costs. Property were co l lec ted  by 
ed back t o  school t s  as the monies 

were collected. Property taxes were based upon the assessed valuat ion of a l l  
property i n  each school d i s t r i c t .  The tax r a t e  was determined by the amount 
needed t o  meet the needs o f  the d i s t r i c t ' s  budget f o r  educational services and 
f a c i l i t i e s .  The assessed values, the tax rates, and the amount budgeted per 
student f o r  services var ied widely from d i s t r i c t  t o  d i s t r i c t  throughout the. W state. 
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iJ Following the Serrano-Priest court decision i n  the early 1970s, school dis-  
t r i c t s  were required to  take steps t o  help resolve some of the disparity 
between educational services available t o  students i n  d is t r ic ts  w i t h  high 
assessed valuation and those w i t h  low valuation. To comply w i t h  the court 
decision, each d is t r ic t  set  a revenue limit for expenditures per student. In 
1972 the state adopted regul ations for standardized calculation of a1 1 owable 
annual increases t o  these revenue limits. For some dis t r ic ts  w i t h  low 
assessed valuations, the amount available through local property taxes was not 
adequate to  provide a desirable m i n i m u m  level of service per student. The 
s ta te  provided a supplemental allowance t o  these d is t r ic t s  so they could 
achieve and maintain their allowable revenue limit. 

Prior t o  the passage of the Jarvis-Gann Init iative (Proposition 13) i n  June 
1978, school d i s t r ic t s  could raise additional money for construction of school 

The voters 
had the authority t o  authorize the issuance of the bonds and the payment of 
the bond debt through tax-override increases i n  local property taxes. 
Following passage of Proposition 13, property tax increases for the purpose of 
paying for construction bonds became unlawful Also, the limitation on the 
base tax  rate substantially decreased the amount of local property tax revenue 
available to  local governments and, therefore, t o  the school d i s t r ic t s  
( Pul lmann, 1981 1. 

. buildings and for other capital outlay expenses by selling bonds. 

Under the new post-Proposi t ion  13 fund ing  system, school d i s t r ic t s  receive 
from the s ta te  only the amount of money sufficient to  provide them w i t h  the 
difference between local tax revenues allocated to  school d i s t r ic t s  and the 
annually adjusted "revenue 1 imi t" per student. Any increase i n  
tax revenues, therefore, only serves t o  reduce the,amot.int the 
butes t o  meet the "revenue limit" (Pu l lmann ,  1981). 

Neither the revenues from the local property taxes nor the supp 
from the state can be used for a school d i s t r ic t ' s  capital 
Capital costs include such t h i n g s  as land for a school d i s t r ic t  
s i tes ,  new construction, remodel1 i n g ,  and new buses and 
faci l i t ies .  

oca1 property 
state contri- 

mental funds 
out1 ay costs. 
s new school 
equipment or 

In 1976 the state Legislature adopted the Leroy F. Greene State School 
B u i l  ding-Lease Purchase Act. Ini t ia l ly  directed a t  providing capi tal cost 
assistance for new fac i l i t i es  i n  very rapidly developing school dis t r ic ts  i n  
Southern California, this act was amended t o  generally apply t o  any d is t r ic t  
experiencing difficult ies i n  acquiring capital needed. to  meet increased 
service and faci l i ty  demands (Merrill, December 1981). Thus, a d i s t r ic t  which 
could not get voter authorization for the sale of bonds t o  finance the cost of 
bui ld ing  new schools o r  buying new b u i l d i n g  s i tes  could apply t o  the state Q 

Allocation Board for Leroy Greene Act funding. Requests t o  the Allocation 
Board for Greene Act funding are made, reviewed, and approved i n  three sequen- 
t ia l  phases (Merrill , December 1981). 

The state Allocation Board established a priority rat ing system t o  ass is t  i t  
i n  allocating the funds available each year. The state also established space 
per student per f ac i l i t y  requirements for si tes,  fac i l i t i es ,  and projects 
which will receive Greene Act funds. One of the key determinants i n  the 
pr ior i ty  rating system and i n  the space per student requirements i s  the 
average number of students attending classes dur ing  the school year and the 
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f ant ic ipated enrollment increases necessi tat ing the project .  
l y  i s  much competit ion f o r  the Greene Act funds, and processing 

take over two yea r e  any funds 

n 1978, the s tate ature fur ther  
ency School Classroom Law o f  1979." 

This law provides f o r  relocatable classrooms f o r  short-term use. Applications 
f o r  classroom funding under t h i s  law can be processed i n  about e igh t  months, 
and the funds are released r e l a t i v e l y  p i d l y  (Eckhardt, 1981). Also i n  . 
response t o  the const ra in ts  t h a t  passag f Proposi t ion 13 has put  on loca l  
government funding, the s tate Legis lature earmarked a porti-on o f  the s tate 's  

t ide land o i l  leases t o  be used f o r  Greene Act p ro jec t  funding 

In October 1981 the Governor signed Executive Order 8-81-81, which ret racted 
the a l l oca t i on  o f  over $200 m i l l i o n  i n  Greene Act funds which the Cegis lature 
had previously al located, a1 though not  appropriated. School d i s t r i c t s  which 
had pro jec t  proposals pending before the state Al locat ion Board d i d  not 
receive Leroy Greene Act funding f o r  any phase o f  t h e i r  p ro jec t  through the 
end o f  f i s c a l  year 1981-82 (Eckhardt, 1981). In  Ju ly  1982 the s tate Legisla- 
t u r e  disbursed $114 m i l l i o n  f o r  school p ro jec ts  which had completed review by 
the State A l loca t ion  Board. However, l a t e  i n  1982 the s tate Legis lature 
passed AB 28X, which ca l led  f o r  the return o f  a l l  unspent o r  uncommitted funds 
f o r  cap i ta l  costs and the repayment o f  the spent and committed funds through 
the sale o f  the s tate school bonds approved by voters i n  November 1982. 
Approximately $25 m i l l i o n  i n  sch 1 bonds were sold i n  Ap r i l  1983, and another 
$100 m i l l i o n  sold i n  May 1983. These $125 m i l l i o n  i n  bonds had t o  be sold 
before the s tate coul d release d i  t iona l  funds f o r  cap i ta l  expenditure pro- 
j e c t s  f o r  e l i g i b l e  school d i s t r i c t s .  While addit iona bond sales are expected 
t o  occur l a t e r  i n  the year, the success o f  such sales nd corresponding ava i l -  
a b i l i t y  o f  funding t o  l oca l  d i s t r i c t s  i s  dependent upon market condi t ions 

981 freeze placed on the G a 'pa rti cul  a rl y 
severe e f f e c t  on several Lake County school d i s t r i c t s  which had appl icat ions 
befng reviewed by the State A l loca t ion  Board. The Middletown Un i f ied  School 
D i s t r i c t  was an t i c ipa t i ng  Phase 3 approval o f  t h e i r  appl icat ion t o  construct  
the new Cobb Elementary School i n  the Cobb Mountain area. This school was 
expected t o  a1 1 ev i  a t e  many o f  the problems associated w i  t h  ercrowding of the 

students between Cobb and Middletown, The Middlet  s t r i c t  a lso had 

h, Apr i l ,  and June 1983). 

L ex is t i ng  school i n  Middletown and t o  reduce the number o f  bus t r i p s  carry ing 

g f o r  a new h i g  

d i s t r i c t s  whic ffected by t e on the Leroy 
Greene Act funds include the Konocti Unt f ied D i s t r i  ng f o r  a new 
elementary school); Lakeport Uni f ied D i s t r i c t  ( fundin pansion a t  an 

entary and an ex i s t i ng  high school, inc lud ing new classroom space 
1 land); and Upper Lake High School D i s t r i c t  (funding f o r  a 
gymnasium and a con nuation school 1. The Konocti D i s t r i c t  was 
the Phase 3 funding fo r  i t s  new cont inuat ion school j u s t  before 

the funds were frozen i n  1981 an has completed construct ion of t h i s  f a c f l  f ty. 
The d i s t r i c t  has l e t  contracts f o r  furnishing the f a c i l i t y  and expects the 
f i n a l  f i n i s h  work t o  be completed i n  ear ly  1983 (Mer r i l l ,  February 1983). 
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ii I n  an e f f o r t  t o  determine the extent o f  the impact t h a t  the growth of the geo- 
thermal industry i s  having on the l oca l  schools, some o f  the d i s t r i c t s  have 
begun t o  conduct student surveys. The Middletown Un i f i ed  School D i s t r i c t  i n  
Lake County was the f i r s t  d i s t r i c t  i n  the Geysers KGRA t o  conduct a survey of 
t h e  parents o f  i t s  students t o  determine how many are employed i n  some aspect 
o f  geothermal development. Results o f  a l i m i t e d  survey i n  the 1979-80 school 
year  indicated the  parents o f  nearly 34 percent o f  the students were employed 
i n  geothermal development (Cornelison, 1980a). I n  the  1980-81 school year the 
percentage was about 33 (Cornelison, 1980b). I n  1981 the number o f  geothermal 
students remained the same, but the percentage o f  the t o t a l  dropped 
due t o  an increase i n  t o t a l  enrollment i n  the  d i s t r i c t  ( M e r r i l l  
1981) . 
A l l  school d i s t r i c t s  i n  Lake County and some d i s t r i c t s  i n  Sonoma County w i l l  
be conducting annual surveys t o  determine the percentage of t h e i r  students 
whose parents are involved i n  geothermal development o r  geothermal-related 
industr ies. The r e s u l t s  o f  the surveys conducted by the Middletown D i s t r i c t  
dur ing the 1979 through 1981 student reg i s t ra t i ons  have indicated t h a t  geo- 
thermal development has had a s i g n i f i c a n t  impact on the  Middletown D i s t r i c t ' s  
f a c i l i t i e s  and a b i l i t y  t o  provide educational service. ( M e r r i l l ,  February 
1983). Results o f  the 1982 Lake County surveys became avai lab le i n  A p r i l  
1983 ( re fer  t o  Appendices E and F f o r  survey resul ts) .  

Sonoma County evaluated i t s  f i r s t  student surveys i n  ea r l y  1982. The d is-  
t r i  c t s  surveyed i ncluded: A1 exander Va 11 ey , C1 overdal e, Geyservi 1 1 e, 
Healdsburg, West Side, Windsor, Cinnebar, Forestv i l le ,  L iberty,  Piner-01 i ve t ,  
Roseland, and Rincon Valley. O f  the survey forms returned i n  these d i s t r i c t s ,  
t h e  Cloverdale, Healdsburg, Roseland, Rincon Valley, Piner-Olivet, and 
Forestv i  1 l e  d i s t r i c t s  indicated they had 10 o r  more students whose parents 
were involved i n  some aspect o f  geothermal development. (Refer t o  Appendix F 
f o r  a summary o f  the survey results.) 

. 

Since not a l l  o f  the survey forms were returned f o r  tabulat ion i n  any o f  the 
d i s t r i c t s  surveyed i n  1981, the survey resu l t s  only provide a generalized 
i n d i c a t i o n  o f  where geothermal famill 'es are res id ing i n  Sonoma County. Future 
surveys o f  these d i s t r i c t s  may be informal consul tat ion w i t h  d i s t r i c t  superin- 
tendents, since the  m i t i ga t i on  agreements are l i m i t e d  t o  providing funding for 
new students enro l led i n  d i s t r i c t s  w i t h  capacity enrollments (Chouteau, 
December 1982). 

Road Maintenance Costs--The impact upon the roads i n  the KGRA caused by geo- 
thermal development has been s ign i f icant .  The county roads providing access 
t o  the KGRA were intended f o r  l i g h t  vehicular t r a f f i c  and were not designed t o  
handle geothermal/industrial t r a f f i c .  A number o f  large trucks may be used t o  
haul the b u i l d i n g  mater ia ls and equipment t o  each power p lan t  s i t e  o r  t o  haul 
waste materials from wel l  d r i l l i n g  and power p lan t  operations. By necessity, 
t he  loads hauled are q u i t e  heavy and therefore have had a deleter ious effect 
upon the roads as development increased. 

Geothermal-related t r a f f i c  a lso includes construction and operation personnel, 
water trucks, construct ion equipment, oversized load transports, and mater ia l  
transports. The number and frequency o f  t r i p s  t o  and from the various geo- 
thermal development s i t e s  depend upon the phase o f  development, the size o f  
the loads and the vehicles, the s ize o f  the work force needed, and the number 
o f  persons per vehic le per t r i p .  
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s t  d i r e c t  access t o  the Geysers KGRA from 
s t  side o f  the Mayacmas Mountains i s  from Sonoma County v i a  
ighway 101 t o  State Highway 128 near the Alexander Valley (Jimtown) 

urg Road o r  the Pine F l a t  Road. The 
sers-Cl overdal e Road, o f f  State 

f o r  the loca t ion .  o f  

i l e  long, narrow, and winding road. 
The road i s  a and provides primary access f o r  
t r a f f i c  enter ing the west side. I n  some sections, 
the roadway has poor.alignment, sharp curves, and short  s igh t  distances. 
The pavement structure, although f a i r  i n  most parts, i s  damaged and i n  
need o f  repa i r  i n  other par ts  (CEC, 1 9 8 1 ~ ) ~  The road i s  county-owned and 
maintained up t o  the v i c i n i t y  o f  t Union Geothermal Company gate a t  the 
former Geysers Resort. 

g, steep mountain 
been paved, the road 

ned. This road pro- 
sers KGRA and i s  

owned and main- 

Geysers Un i t  18 (CEC, 1982m). 

w and winding, steep 
dway has been d i f f i -  
e c t  t o  chronic land- . 
nces are inadequate, 
f the sharp curves. 

be inadequate f o r  

f o r  a s ing le lane o f  t r a f f i c  ( C  
maintained up t o  the v i c i n i t y  
the former Geysers Resort. 

The Pine Mountain Road provides access t o  the northwestern por t ion o f  the 
KGRA' which l i e s  i n  Mendocino County. Pine Mountain Road i s  a 12 mi le  
long narrow mountain road which i s  unpaved, steep, and winding. The road 

o County l i ne ,  the 
County l i n e  (CEC, 

ghway 175 t o  the 
gs. The Socrates 
n ta in  road which 
on work included 
base and surface 

and constructing new bridge structures over Anderson and Gunning creeks. 
% As a r e s u l t  o f  the reconstruction, the road i s  now capable o f  carry ing 
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the heavy truck t r a f f i c  associated w i th  geothermal development. The 
Socrates Mine Road i s  owned and maintained by Lake County up t o  the 
v i c i n i t y  o f  the Aminoil geothermal lease near PGandE's Un i ts  13 and 16. 
The county w i l l  be responsible f o r  ordinary maintenance required on the 
road. The county w i l l  be reimbursed f o r  the costs f o r  any extraordinary 
maintenance required, per  the provis ions o f  an agreement between the 
county and a group o f  geothermal road users (CEC, 1982m). 

The Ford F l a t  Road a1 so provides 1 i m i  ted access i n t o  the KGRA f r o m  the 
east side. This i s  a 3 m i l e  long, narrow d i r t  road which winds through 
mountainous ter ra in .  It connects the Socrates Mine Road t o  the 
Whispering Pines/Cobb.area i n  Lake County. The road could-a lso serve as 
a short  c u t  route t o  State Highway 175 and B o t t l e  Rock Road, leading t o  
the geothermal waste disposal s i t e  i n  Ke lseyv i l l e  (CEC, 1981~) .  The road 
i s  county owned and maintained up t o  the v i c i n i t y  o f  the Union Geothermal 
Company gate near the proposed s i t e  o f  PGandE Geysers U n i t  19. 

The B o t t l e  Rock Road i n  Lake County runs between State Highway 175 a t  
Cobb and State Hiqhway 129 near Kelseyv i l le .  B o t t l e  Rock Road provides 
access t o  the DWR ' B o t t l e  Rock" p ro jec t  s i t e  and t o  the s i t e  o r i g i n a l l y  
proposed f o r  the NCPA 1 pro ject .  This road also in te rsec ts  w i th  the 
Sawmill F l a t  Road, which provides d i r e c t  access i n t o  the northeastern 
po r t i on  o f  the Geysers steam f i e ld .  However, the Sawmill F l a t  Road i s  
p r i v a t e l y  owned, and vehic les must have permit  author izat ion t o  pass 
through the Union Geothermal Company gate on the road. B o t t l e  Rock Road 
i s  a paved, r e l a t i v e l y  narrow, two-lane road w i th  some steep grades. The 
road i s  county owned and maintained and i s  cur ren t ly  undergoing p a r t i a l  
reconstruct ion funded by DWR, i n  conjunction w i th  the B o t t l e  Rock p ro jec t  
(CEC, 1982111). 

o Access W i  t h i n  the Geysers--Mi t h i n  the Geysers development area, several 
o f  the geothermal developers have developed and maintain most o f  the 
roads providing access t o  the various geothermal leaseholds, steam wells, 
and power p lan t  sites. As the developer which has been ac t ive  i n  the 
Geysers f o r  the longest period, Union Geothermal Company owns the 
major i t y  o f  these roads. (Refer t o  Figure 12 f o r  a map o f  the roads 
w i t h i n  the Geysers development area.) 

The increasing development o f  the geothermal resource has produced an 
increase both i n  t r a f f i c  volume and i n  the frequency o f  heavy loads on 
the roads, producing a corresponding need f o r  maintenance o f  the p r i va te  
roads. To help defray the costs o f  increased road maintenance, Union has 
se t  up a fee permit  system f o r  use o f  t h e i r  roads. Union has placed 
locked gates across four o f  i t s  roads leading i n t o  the Geysers develop- 
ment area (see Figure 12). To enter  the Geysers through these gates, the 
u t i 1  i t i e s ,  contractors, o ther  developers, workers, and indust ry  services 
must pay a fee and secure a permit. This permit  system was i n i t i a t e d  
about f i v e  years ago, and user permits are issued only t o  companies, no t  
t o  i ndi v i  dual s (Snow, September 1981 1. 

Fees charged f o r  these permits are based upon number o f  users, durat ion 
o f  use, and size o f  vehicles being used (Snow, September 1981). Imple- 
mentation o f  the user fee/permit system has produced some changes i n  
t r a f f i c  f l o w  i n t o  and w i t h i n  the Geysers. Several o f  the power p lan t  
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LJ developer-owners who have chosen not  t o  pay the required fees have 
experienced some amount o f  inconvenience because o f  road closures, since 
t h e i r  employees and t h e i r  contractors can only reach t h e i r  p ro jec t  s i t e s  
from the east side. Currently, the Socrates Mine Road i n  Lake County 
provides the only access t o  the Geysers KGRA which does not  require use 
o f  a Union Geothermal Company permit. 

Roads Outside the Geysers--Another road located i n  the v i c i n i t y  o f  the 
Geysers development area t h a t  has been subjected t o  increasing amounts o f  
geothermal t r a f f i c  i s  the Butts Canyon Road i n  Lake County. This road 
provides access t o  the Middletown geothermal waste disposal s i t e  located 
about 7 mi les southeast o f  Middletown. This paved road i s  county owned 
and maintained. Frequent use o f  the road by heavy 'geothermal waste 
disposal t rucks has caused the road surface t o  f a i l  i n  several locations.. 
The base, pavement, and drainage o f  t h i s  road were not  adequate f o r  heavy 
t r a f f i c .  I n  1981 Lake County al located $186,000 o f  i t s  AB 1905 funds t o  
begin. repai rs  t o  the road by improving the drainage and r a i s i n g  the road 
base. By the end o f  1982 work had been completed on the f i l l ,  base, and 
ch ip sealing. The road s t i l l  requires a new paving cap t o  complete 
upgrading o f  the road (CEC, 1982m). 

Summary o f  Road Costs-The counties i n  the KGRA have been concerned t h a t  the 
increased construct ion o f  geothermal power plants, combined w i t h  increased 
geothermal resource development, would increase the r a p i d  deter iorat ion o f  
ce r ta in  roads. Due t o  dec l in ing state, federal, and loca l  revenues f o r  
highway and roadway maintenance, compounded by increased maintenance and 
construction costs, the counties have been unable t o  adequately repa i r  such 
rap id  deter iorat ion.  Because o f  t h e i r  f i s c a l  concerns, Lake County and Sonoma 
County have both expressed t h e i r  b e l i e f  t h a t  companies involved i n  geothermal 
development i n  the KGRA should help m i t i ga te  the e f f e c t s  t h a t  heavy truck 
t r a f f i c  has upon the county roads serving the various geothermal development 
s i  tes. 

Because of the very high cost  o f  road construction and maintenance, the 
p o s s i b i l i t y  ex i s t s  t h a t  i f  geothermal development i s  responsible f o r  the 
s i g n i f i c a n t  deter iorat ion o f  p a r t i c u l a r  county roads, the counties w i l l  be 
adversely ef fected economically , even when the property taxes these geothermal 
f a c i l i t i e s  must pay the counties are considered. Based upon t h i s  p o s s i b i l i t y ,  
both Lake County and Sonoma County have negotiated with several o f  the 
companies involved i n  geothermal development and power production i n  the area. 
I n  these negotiations, both counties have requested t h a t  the companies help 
pay f o r  the repa i r  and maintenance o f  ce r ta in  roads i n  an e f f o r t  t o  mi t igate 
the ef fects o f  heavy truck t r a f f i c .  

5 

o Lake County--In Lake County three county roads have t o  date been the most 
heavi ly used and, therefore, the most adversely affected by the geo- 
thermal developers. They are Socrates Mine Road, Bo t t l e  Rock Road, and 
Butts Canyon Road ( r e f e r  t o  Figures 2 and 6 f o r  locat ion) .  

An agreement has been reached between Lake County and the DWR whereby DWR 
w i l l  r epa i r  speci f ied port ions o f  the B o t t l e  Rock Road and, i n  addit ion, 
w i l l  pay the county a sum necessary t o  repai r  a section of Sulphur Creek 
Road. I n  1982 the estimated t o t a l  cost  was $3,600,000 (DWR, 1982a). L; 
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contract w i t  
ocrates Mine Road. Aminoil has, i n  turn, arranged for 

four other geothermal development companies and uti1 i t i e s  t o  participate 
i n  the agreement. These four companies are Occidental Geothermal Com- 
pany, Shell O i l  Company, NCPA, and SMUD. The parties involved will spend 
$4 millidn to  reconstruct and rebu i ld  4 miles of the road. These firms 
have also agreed to pay for  those annual costs of maintaining the road 
which a r e  over and above that of normal maintenance. Discounting use by 
the geothermal indus t ry ,  the county estimated these ad 
maintenance costs t o  be $3,000 per mile ( i n  1981 dollars) 
will be readjusted as  necessary to  account for inflation. 
the county's Public Works Department believes that this agreement will 
free the county, a s  f a r  as Socrates Mine Road is concerned, from any fis- 
cal burden caused by geothermal development (Col 1 ins, September 1981 ) . 
The Lake County Board of Superviso i n  July 1981, allocated $120,000 of 
the county's AB 1905 funds t o  be used to  repair and rebu i ld  about 1.2 
miles of t h e  Butts Canyon Road. An additional $42,000 i n  AB 1905 funds 
were allocated i n  August 1981. The county believes it is necessary t o  
repave the total l eng th  (approximately 3.2 miles), from State Highway 29 
t o  the geothermal waste facil i ty si te.  The county has paved one-half of 
the distance using county funds. In early 1983 the county received a 

he remaining 1.67 rant of $119,000 from the CEC's AB 1905 funds t o  
es w i t h  asphaltic concrete 

pended $2.13 million on public ways 
ssible to determine the cost to  the 
thermal development, i t  does appear 

a s  i f  the county, through i t s  negotiations w i t h  the developers, has, a t  
l eas t  for  the immediate future, ensured that  othermal development will 
not cause the coun t o  suffer fiscally from e cost of maintaining the 
local road system. While future development m f g h t  affect  other roads, 
the way i n  which the county is  economically affected depends i n  large 
part on what future agreements are reached between the county and devel- 
opers. A t  t h i s  time, however, i t  appears a s  i f  the geothermal indus t ry  
i s  taking steps t o  mitigate some the adverse road impacts attributable 
t o  geothermal development. 

o Sonoma County-In Sonoma County the road most heavily used by geothermal 
developers i s  the Geysers-Heal dsburg Road. The Geysers-C1 overdale Road 
i s  also sometimes used. The county recently estimated that t o  improve 
both roads t o  present-day standards so they could both adequately and 
safely accanmodate truck t ra f f ic  would cost approximately $7 million for 
the Geysers-Heal dsburg Road and $10 million for Geysers-Cloverdale Road 
(Morelli , June, 1981). Considerin that i n  fiscal year 1979-80 Sonoma 

the $17 million cost for  the Geysers road would require the entire public 
ways and f ac i l i t i e s  budget for two years. No information was available 
on the current cost per mile for maintenance of these two roads. 

1 

.I 

County spent $8.52 million on a l l  t a e county public ways and faci l i t ies ,  

W 
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I 
I 

I i: 
i Sonoma County, l i k e  Lake County, has been negot ia t ing w i th  the geothermal 
I developers. An agreement was reached between the Department o f  Water 
~ Resources and the county, whereby WR paid the county $900,000 i n  
i December 1981 f o r  the rebui ld ing and repa i r  o f  por t ions o f  the Geysem- 

Healdsburg road. Sonoma County a lso has negotiated agreements w i th  other  
developers t o  mi t iga te  adverse pro jec t  e f f e c t s  on those roads impacted by 
geothermal development. These agreements a re  usual l y  contingency 
agreements w i th  the exact d o l l a r  amount dependent upon the degree o f  

i usage o f  spec i f ied county roads. These agreements usual ly  a lso contain 
contingency provis ions f o r  e i t h e r  increased payments o r  refunds, 

1 t h a t  projected. The county's agreement w i th  the Sacramento Municipal . 
I U t i l i t y  D i s t r i c t  f o r  the SMUDGE0 #1 pro jec t  took the form o f  post ing a 
I bond f o r  payment o f  $75,889 i f  B U D  used the county roads during the 

p ro jec t  (SMUD, 1981). The Northern Ca l i f o rn ia  Power Agency, i n  conjunc- 
t i o n  w i th  i t s  NCPA 3 pro ject ,  agreed t o  pay the county $11,903 f o r  an t i -  

I n  

negot iat ions on an agreement f o r  m i t i ga t i on  o f  road impacts associated 
w i t h  the PGandE Geysers Unit 20 project .  

While i t  i s  no t  possible t o  determine the f i s c a l  impact upon the Sonoma 
County road system, i t  does appear as i f  the county could incur  s izable 
expense i n  road maintenance and repa i r  costs because o f  geothermal 
development. depend i n  la rge  p a r t  
upon what agreements are reached w i t h  the developers. The Sonoma County 

assessing a y i e l d  tax on geothermal steam used by nontaxpaying power 
p l a n t  operators, may a f f e c t  the number and type o f  agreements the county 
can reach w i t h  geothermal developers regarding road maintenance. 

The po ten t ia l  ce r ta in l y  e x i s t s  t h a t  fu tu re  agreements may re l ieve  the 
county o f  much o f  the burden f o r  repai r ing those roads used by geothermal 
developers. I f  t h i s  does happen, then the county may not  su f fe r  any 
adverse impacts, especia l ly  when one considers t h a t  geothermal power 
p lan ts  and the re la ted  f a c i l i t i e s  add grea t ly  t o  a county's tax base, 
thus, generating income which can be spent on any i tem i n  the county's 
budget . 

, 

I 
j 
, 
I 

depending on whether the pro ject - re la ted use i s  greater than o r  l ess  than 

i 

I c ipated pro ject - re la ted usage o f  county roads (Sonoma County,. 1982~) .  1 
1 A p r i l  1983 the P a c i f i c  Gas and E l e c t r i c  Company and the county completed 
I 

However, the cos t  t o  t h e  county w i l l  
, Ordinance No. 2853-R and Lake County Ordinance No. 1228, re la ted  t o  

, 

I 
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I Chapter. VI 

. MITIGATION OF GEOTHERMAL DEVELOPMENT EFFECTS ON 
LOCAL PUBLIC SERVICES AND RESOURCES 

A number of alternatives exist  for the mitigation of the effects of geothermal 
development on 1 ocal pub1 i c  services. Due to funding constraints and the 
limited fiscal f lexibi l i ty  o local governmental ent i t ies ,  i t  is most benefi- 
cial for mitigation measures t o  be implemented before impacts t o  local public 
services occur. The completion of negotiations and the provision of financial 
compensation and/or needed suppl ies  or equipment re1 ieve the burden of 
acquiring funds for i n i t i a l  capital costs from the local government. Such 
mitigation measures can and should be required for project impacts from a l l  
aspects of geoth mal devel opment , including road and we1 1 pad construction 
and maintenance, steam field explora 
power p l a n t  cons 

mitigation of adverse impacts related t o  the construction and operation of the 
geothermal power plants and related faci l i t ies .  Where impacts are clearly 
attributable directly t o  the construction and operation o f  a specific power 
plant project, the CEC has required appropriate m i  t i ga t ion  easures t o  be 
-implemented by the project appl icant. Other state,  federal nd local agen- 
cies have Jurisdictional authority over other aspects of ge ermal develop- 
ment indirectly re1 ated construction and operation of the power p l a n t  and 
related faci l i t ies .  I the interest of equity, amelioration of impacts 

ttributable to devel opment shout d 
equired of a project developer during review and processing o f  neces- 

sary authorizations by the 

Chief among the mit igat i  a1 ternatives avail ab1 e to  1 ocal governmental 
i s  the allocatio evenues t o  those public 
experiencing Other m i  t igat ion 

options include: 

o Exactions imposed able costs of spe- 

o M i  t i g a t i o n  agreements among geothermal developers and operators or  

n ia  Energy Commis urisdictional author 

hese other aspects of geothermal 

r regulatory agencies. . 

cif ic  geothermal development projects; 

between devel opers, operators , and 1 ocal governments ; U 
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o Formation o f  assessment d i s t r i c t s  which would inc lude the lands leased 
fo r  geothermal development w i t h i n  the d i s t r i c t  boundaries and which, 
therefore, would inc lude the geothermal developer( s) i n  the assessments 
made f o r  services o r  improvements; 

o Formation o f  a community f a c i l i t i e s  d i s t r i c t  which would include the 
lands leased f o r  geothermal development w i th in  the d i s t r i c t  boundaries 
and which could provide funding f o r  community f a c i l i t i e s  such as school 
s i t e s  and structures; parks; l i b r a r i e s ;  f i r e ,  pol ice,  and ambulance 
services; and any other  governmental f a c i l i t i e s  authorized by law; and 

o Appl icat ion t o  the CEC f o r  a l l oca t i on  o f  a po r t i on  o f  i t s  A5 1905 funds 
f o r  m i t i ga t i on  o f  geothermal development e f f e c t s  not  d i r e c t l y  a t t r i b u t -  
ab le t o  a spec i f i c  geothermal project .  

ALLOCATION OF LOCAL GEOTHERMAL REVENUES 

As discussed i n  Chapter V, each o f  the four  counties i n  the' Geysers KGRA 
receives some amount o f  revenue from geothermal development w i th in  t h e i r  
j u r i s d i c t i o n a l  l im i t s .  The major i t y  o f  such geothermal revenues has accrued 
t o  Sonoma and Lake counties, since they contain the major i t y  o f  the develop- 
ment t o  date. It appears t h a t  the geothermal revenues accruing to these loca l  
governments cover the general service and admin is t ra t ive costs o f  geothermal 
development. 

The loca l  geothermal revenues cur ren t ly  a1 so appear t o  cover the immediate 
costs  o f  increased demand f o r  a l l  publ ic  services associated w i t h  geothermal 
development except education and road maintenance. I n  the case o f  roads, the 
amount o f  revenues i s  f a r  lower than the estimated cost  o f  rebui ld ing and 
repa i r ing  those roads i n  the county t h a t  have been impacted by geothermal 
development. Negotiations and agreements have been completed f o r  some degree 
o f  m i  t igat ion,  e i t h e r  through exactions imposed on geothermal developers f o r  
m i t i g a t i o n  o f  impacts d i r e c t l y  a t t r i b u t a b l e  t o  t h e i r  p ro jec t  o r  through 
mu1 t i - p a r t y  agreements among several developers f o r  m i  t i g a t i o n  o f  impacts 
which are no t  associated w i t h  a spec i f i c  development project .  

I n  the case o f  m i t i ga t i on  o f  impacts on educational services, the m i t i ga t i on  
focuses on the need f o r  addi t ional  f a c i l i t i e s  due t o  increased enrollment. 
Based upon Ca l i fo rn ia  law, school d i s t r i c t s  . cu r ren t l y  cannot use l oca l  
property tax revenues t o  fund the cap i ta l  improvements costs o f  new school 
bu i ld ings  o r  classrooms. Local revenues accruing from federal lease lands per 
AB 1905 are a l located a t  the d isc re t ion  o f  the county's governing boards o f  
supervisors, and the school d i s t r i c t s  have no au thor i ty  over them. As shown 
i n  Table 28, the school d i s t r i c t s  have a number o f  po ten t ia l  funding mech- 
anisms avai lab le to them f o r  f inancing cap i ta l  costs. 

I n  practice, however, the d i s t r i c t s  cur ren t ly  have no v iab le  recourse f o r  
cap i ta l  costs except assessment o f  developers f o r  enrollment increases a t t r i -  
butable t o  t h e i r  projects. The Leroy Greene Act funds were frozen by s ta te  
Executive Order i n  1981 and were underfunded f o r  the amount o f  e l i g i b l e  
proposals; the Emergency Classroom Act funds apply only t o  temporary f a c i l i -  
t i e s  t o  be used whi le  p ro jec ts  funded by Leroy Greene Act are being approved 
and completed; the d i s t r i c t s  i n  Lake County, i n  par t i cu la r ,  have no excess 
f a c i l  i t i e s  ava i l  ab1 e; the developer's fees authorized under SB 201 apply only 

) 
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F I NANC I M; PlECHANI SMS AVA I LAO 

Income Sources 

State School Fund (includes 

County property taxes, ex is t ing s ta f f ,  

ex is t ing  f a c i l i t i e s  h equipment, 

apportioned per AB 
Rev. PI l a x  Code, Sections 95-100) 

-Purchase Act Capital improvement costs 
remodel 1 i n g  o f  ex1 s t ing  f a c i l i t i e  

r and impacted 

State: State Schoo 

capi ta l  improvement costs 

court in terpretat ion apparently 1 i m i  t s  
expenditure t o  in ter im temp0rar.y s i tes  
and classrooms 

Spec i f i ed by gov 
supplemental funds 

Capital costs o f  new f a c i l i t i e s  (recent 

ental e i t i t y  provit l inq 

*Revenue L im i t  = 1972-3 expendittire per student, times allowable percent annual increase set by state Leqislature, 
The combined income from state school funds plus local property times l a s t  year's Average Da i ly  Attendance (ADA). 

taxes cannot exceed the allowable revenue l i m i t  f o r  each d i s t r i c t .  



I 

, 

t o  proposed developments o f  new res ident ia l  subdivisions; wh i le  a por t ion  o f  
the school bonds approved by the voters i n  November 1982 have been sold, the 
i n i t i a l  bond revenues must be appl ied toward repayment o f  e a r l i e r  s ta te 
funding before being disbursed t o  new e l i g i b l e  projects;  and the Lake County 
Board o f  Supervisors has not  committed i t s e l f  t o  continue d i s t r i b u t i o n  o f  
t h e i r  d iscret ionary funds f o r  d i rec t - re la ted  impacts o f  geothermal 
development. 

EXACTIONS IMPOSED ON THE DEVELOPER FOR MITIGATION OF IMPACTS ATTRIBUTABLE TO A 
PRMtC I 

Exactions imposed on the developer f o r  costs a t t r i b u t a b l e  t o  p ro jec t  develop- 
ment have t y p i c a l l y  been appl ied t o  m i t i ga t i on  o f  impacts on a i r ,  water, land, 
and b io log ica l  resources. This type o f  m i t i ga t i on  measure can a lso be appl ied 
t o  p ro jec t  impacts on publ ic  services by determination o f  "un i t s  o f  impact" 
and ca lcu la t ion  o f  service costs per  u n i t  o f  impact. Fo r  a water supplier, 
the u n i t s  o f  impact would be re la ted  t o  the number o f  new customers i n  i t s  
service area which are d i r e c t l y  involved i n  a p a r t i c u l a r  geothermal develop- 
ment project .  The service cost  per  u n i t  o f  impact would be the proportionate 
share o f  the cos t  t o  the .suppl ier  f o r  new service f a c i l i t i e s .  For  a school 
d i s t r i c t ,  the u n i t s  o f  impact would be re la ted t o  the number o f  new students 
i n  the d i s t r i c t  whose parents are involved i n  a p a r t i c u l a r  geothermal 

Assessment o f  pub l i c  service costs a t t r i b u t a b l e  t o  a p ro jec t  has been 
recommended i n  recent geothermal power p lan t  p ro jec ts  undergoing CEC 
regulatory review: the DWR South Geysers project ,  the Occidental Geothermal 
No. 1 pro ject ,  the PGandE Geysers U n i t  20 pro ject ,  and the NCPA 3 pro ject .  
The basic components o f  the school m i t i ga t i on  agreements on these pro jec ts  are 
shown i n  Table 29. (Refer t o  Appendix A f o r  the s t a f f ' s  po l i cy  regarding 
m i  t i g a t i o n  o f  school enrollment impacts. 1 

. project .  

DWR South Geysers Pro ject  M i  t i g a t i o n  Agreements 

I n  the case o f  WR's South Geysers project ,  DWR negotiated separate agreements 
w i t h  the Lake County O f f i ce '  o f  Education and w i t h  Sonoma County f o r  the 
m i  t i g a t i o n  o f  socioeconomic e f f e c t s  re la ted  t o  the South Geysers project .  Per 
the  agreement w i t h  the Lake County O f f i ce  o f  Education, DWR agreed t o  provide 
$4,250 f o r  each student i n  Lake County school d i s t r i c t s  who has a t  least. one 
parent who i s  p r imar i l y  employed ({.e., more than 50 percent o f  the time) on 
the DWR South Geysers project .  Each such student i s  considered t o  be a 
student u n i t  ( o r  " u n i t  o f  impact," as proposed i n  t h i s  study), and the $4,250 
paid per student u n i t  i s  the service cost  per " u n i t  o f  impact." 

The agreement between DWR and the Lake County O f f i ce  o f  Education also pro- 
vides f o r  m i  t i g a t i o n  o f  i n d i r e c t  p ro jec t  impacts on the school d i s t r i c t s .  
Each student who has a t  l e a s t  one parent employed by a company p r imar i l y  
involved i n  providing services t o  construct ion contractors o r  subcontractors 
f o r  the South Geysers p ro jec t  counts as 0.05 o f  a student u n i t  f o r  m i t i ga t i on  
purposes. DWR w i l l  pay the f rac t iona l  por t ion  o f  the $4,250 per  student un i t ,  
equivalent t o  the number o f  students whose parent(s) i s  p r imar i l y  involved i n  
providing services t o  the South Geysers project ,  m u l t i p l i e d  times 0.05. 
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TABLE 29 

COMPARISON OF SCHOOL IMPACT MIT IGATION AGREEMENTS 

I previous year. lwill be returned I students greater I students greater I students greater I 
J t o  DWR. I than previous I than previous I than previous I 

I I I year. I year. I year. I 
I 
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Per the agreement w i t h  the take County Office of Education, payment will be 
made t o  the d is t r ic t s  i n  one $50,000 lump sum prior t o  the s t a r t  of 
construction. Each year the school dis t r ic ts  will conduct student surveys t o  
identify those students whose parents are primarily employed i n  construction 
of t h i s  DWR project. Based upon the number of "South Geysers" students 
identified i n  the survey, funds w i l l  be disbursed from the school mitigation 
account each year. After the first year, disbursements will be made only for 
the number of "South Geysers" students i n  excess of the ini t ia l  year's count. 
In other words, the per student amount will be paid only once and will 
increase only i f  the number of students increases. 

.The term of the mitigation agreement between DWR and the Lake County Office of 
Education is 10 years. A t  the request of either party, the mitigation pay- 
ment formula can be evaluated i n  the fou r th  and the eighth years. If 
necessary, the payment formula can be adjusted. I f  the i n i t i a l  $50,000 pay- 
ment is exhausted, DWR w i l l  supplement it ,  as needed. A t  the end of the 10- 
.year term of the agreement, any unused money remaining from 'the ini t ia l  
$50,000 payment will be refunded t o  DWR. 

The greatest advantage of this mitigation agreement t s  that  i t  provides "up- 
front" funding for the school d i s t r ic t s  when they have their  greatest need to 
provide additional services t o  their expanded enrollment. Another benefit of 
the annual s tudent  surveys i s  the information which w i l l  be provided on the 
number of 1 oca1 residents involved i n  geothermal development, the distribution 
of the geothermal work force w i t h i n  the counties, and an indication of changes 
i n  geothermal empl oyment and residence patterns. 

1 

The agreement negotiated between DWR and Sonoma County covers mit igat ion of a 
broader range of potential socioeconomic effects associated w i t h  the South 
Geysers project. Under the terms of the Sonoma County agreement, DWR w i l l  
provide the fol 1 owi ng : 

$900,000 for repairs and improvements to  certain portions of the Geysers- 
Yea1 dsburg Road. 

Reimbursement t o  the county for unrecoverable costs of emergency si tua- 
tions related to  the project. 

Payment to the county for  unspecified, indirect socioeconomic impacts of 
the project, according t o  a formula based upon the number of workers 
times the family size times the current average cost t o  the county of 
providing services t o  residents. I t  should be noted that the agreement 
specifically excludes costs paid by sales taxes from the amount which DWR 
will pay (DWR, 1982a) . 
Payment t o  impacted school dis t r ic ts  of an annual mitigation fee, 
according to  a formula based upon the number of children of South Geysers 
project workers enrolled i n  d i s t r ic t  schools multiplied by an average 
cost of education paid by local revenues for students i n  the county 
schools. These mitigation payments can only be used for capital outlay 
expenses of impacted school dis t r ic ts  and/or 1 ease/purchase expenses 
( DWR, 1982a) 

* 

1 
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remains law i n  

i n  which the tax i s  
paid (DWR, 1982a). 

impacts from the O x y  Geothermal- No. 1 project. Occidental has agreed t o  make 
m i  t i g a t i o n  payments t o  affected school d i s t r i c t s  which have students whose 
parents are involved i n  the O x y  No. 1 project. As w i th  the DWR agreement, the 
payment would be based upon the number o f  "Oxy No. 1 students" times the cost 
o f  school construction per square foot  times the square feet  required per 
student. Using t h i s  formula, Occidental agreed t o  pay $4,575 per student. 
The number o f  students w i l l  be determined by annual student surveys. Unlike 

payment u n t i l  a f t e r  
etermined. Another 
amount allowed for 
0.04, rather than 

reement t o  mi t iga te  
o t i a ted  outside the 
f the ex i s t i ng  p r i -  
o t i  a tions, however, 

d i  ng m i  ti ga ti on 
a t t r i bu tab le  t o  

construction and operation o f  the Geysers U n i t  20 project. S i m i l a r  t o  the DWR 
and Occidental agreements, PGand has agreed t o  make m i t i ga t i on  payments t o  
those d i s t r i c t s  which are a t  o ver enrollment capacity and which can show 
they have new students whose parents a r  construction o r  

o agreed t o  p f o r  students i n  
qua l i f y i ng  d i s t r i c t s  whose parents a re  involved i n  providing services t o  geo- 
thermal power plants i n  the Geysers but who a re  not associated w i th  a spec i f ic  
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i project .  As w i th  the Occidental agreement, the payment from NCPA would be 
based upon the number of new "Geysers U n i t  20 students" m u l t i p l i e d  by the cost 
o f  school construct ion per square f o o t  m u l t i p l i e d  by an average o f  55 square 
f e e t  required per student. Based upon t h i s  formula, PGandE has agreed t o  pay 
$5,400 per student. This amount i s  l a rge r  than t h a t  required under the Occi- 
dental and DWR .agreements and r e f l e c t s  current  school construct ion costs. The 
number o f  "Geysers U n i t  20 students," as i n  the Occidental agreement, w i l l  be 
determined by an annual school d i s t r i c t  survey, and no payments w i l l  be made 
u n t i l  the survey ind icates the presence o f  pro ject - re la ted students i n  an 
impacted d i s t r i c t .  I 

PGandE a1 so has negotiated- a separate agreement w i th  Sonoma County f o r  m i  t iga-  
t i o n  o f  project-related impacts on county roads, p a r t i c u l  a r t y  the Geysers- 
Healdsburg Road. While the negotiat ions on the m i  t i g a t i o  agreements on * 
school and road impacts have taken place outside the CEC's regul atory pro- 
cedings, the terms o f  the agreements have been incorporated i n t o  the CEC's 
decision on the Geysers U n i t  20 project .  

Northern Cat i f o r n i a  Power Agency, NCPA 3 Pro ject  M i  t i g a t i o n  Agreements 

In December 1982 NCPA completed negotiat ions on school impact m i  t i g a t i o n  
agreements with representatives o f  the Sonoma County and Lake County o f f i c e s  
of education. The language and terms of these agreements are qu i te  s im i la r  to 
those i n  the PGandE agreement on the Geysers U n i t  20 project .  M i t i ga t i on  pay- 
ments would be made only t o  those d i s t r i c t s  which are a t  o r  over capacity a t  
the ttme the NCPA 3 p r o j e c t  begins-. Under the terms o f  the agreements, NCPA 
agrees t o  provide a $5,400 m i t i g a t i o n  fee t o  impacted school d i s t r t c t s  f o r  
each new student whose parent(s1 are involved p r imar i l y  i n  the construct ion o r  
operation o f  the NCPA 3 project .  NCPA also agreed to provide the f rac t i ona l  
amount o f  0.04 o f  the m i t i g a t i o n  fee f o r  each new student whose parentfs)  are 
involved i n  providing geothermal-re1 ated services i n  the Geysers KGRA. The 
number o f  NCPA 3 p r o j e c t  students w i l l  be determined by an annual school d is-  
t r i c t  survey, and no payments w i l l  he made u n t i l  the survey ind icates the pre- 
sence o f  project-related students i n  an impacted d i s t r i c t .  

.. 

NCPA has also negotiated a separate agreement w i th  Sonoma County for  payment 
o f  m i t i ga t i on  fees f o r  NCPA 3 pro ject - re la ted use o f  county roads, part icu- 
l a r l y  the Geysers-Healdsburg Road. The agreement i s  a contingency agreement, 
with the exact amount o f  the fee t o  be determined by projected usage o f  the 
county roads. The agreement contains provisions f o r  e i t h e r  increased payment 
i f  the use of the road(s) i s  greater than projected o r  refunds i f  the usage i s  
l ess  than projected. As with the PGandE Geysers U n i t  20 agreements, the nego- 
t i a t i o n s  took place outside o f  the CEC's regulatory proceedings, bu t  the terms 
o f  the agreements have been incorporated i n t o  the condit ions of the CEC's 
decision on the NCPA 3 project .  

Sacramento Municipal U t i 1  i t y  D i s t r i c t ,  SMUDGEO #1 Project  M i  t i g a t i o n  
Agreements 

SMUD negotiated a contingency agreement with Sonoma County r e l a t i v e  t o  poten- 
t i a l  impacts on county roads from the SMUDGEO #1 project .  As w i th  the NCPA 
agreement, the exact amount o f  m i t i ga t i on  fees w i l l  depend upon usage o f  the 
county roads. I f  the use i s  greater than projected, the fees w i l l  increase, 
and i f  the use i s  l ess  than projected, some amount o f  the fees would be 1, 
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County.  The consortium represented by Aminoil includes SMUD, NCPA, Occi- 
dental, and Shell. The Socrates Mine Road i s  the primary access i n t o  the 
Geysers development area from the Lake County side of the KGRA. I t  i s  also 
the only primary access road i n t o  t h  sers which i s  not subject t o  user 
permi t fee requi rements 

ss t o  the northern portion of the 
eing rebuilt and repaired i n  cer- 
s par t  of a negotiated agreement 
e Rock project, b u t  the terms of 
ecision on this project. Subse- 

f i t i n g  the lands w i t h i n  the boundaries of the proposed dis t r ic t .  Proceedings 
t o  establish an assessment d is t r ic t  can be initiated either by the county 
board of supervisors or by a petition signed by the owners of 60 percent (.ln 
area) of the lands  subject t o  assessment, After an assessment d is t r ic t  has 
been proposed it i s  subject t o  a protest hearing before the county board of 

describe the public improve- 
ments, t o  speci fical ly  estimate project and t o  spec{ fical IY  estimate 
the amount of assessment for each parce d which would be included i n  
the proposed d i  

If the proceedi n init iated by the board 
o f  supervisors and i f  the d is t r ic t  formation i s  protested by the owners of 
more than one-half of the area subject t o  assessment, then the proceedings 
must be abandoned. If the proceedings have been initiated by petition and are 4 d  subsequently protested during the hearings before the board, the board of 

I supervisors. The hearing i s  held t o  spe 



b supervi sors may, neverthel ess, establ ish the di  s t r i c t  i f the protests are 
overruled by the affirmative vote of four-fifths of the members of the board. 
The types of local public improvements which may be financed by special 
assessments are generally described i n  the 1913 Municipal Improvement Act 
directly, or  by reference. Such improvements, however, do not include schools 
o r  educational facil i t i es  o r  other types. of pub1 i c  improvements usually he1 d 
t o  be general i n  nature and not  specially benefiting a particular local area 
(Jensen , 1982 ) . 
Use o f  assessment d is t r ic t s  i n  the Geysers could be advantageous i n  the miti- 
gation of impacts related to geothermal development, since the property owners 
are assessed the cost of the services or improvements. Inclusion o f  portions 
of the Geysers development area i n  an assessment d is t r ic t ' s  boundaries would 
ensure that the steam developers and power plant operators active w i t h i n  the 
d is t r ic t  would be assessed their  share of the cost of services or  improvements 
provided by the dis t r ic t .  

The  use of assessment d is t r ic t s  fa l l s  w i t h i n  the jurisdiction and authority of 
local governmental enti t ies.  The CEC cannot require the formation of an 
assessment d is t r ic t  as a mi t iga t ion  measure for  geothermal projects i n  the 
Geysers. However , the CEC could advocate negotiation between 1 oca1 govern- 
ments and Geysers developers for use of assessment d is t r ic t s  for mitigation 
wherever appropriate. 

FORMATION OF A COMMUNITY FACILITIES DISTRICT 

A cmmunity fac i l i t i es  district  can be established pursuant t o  the Mello-Ross 
Community Facilities Act of 1982, Division 2, Part  1 of Title 5 of the Govern- 
ment Code (commencing w i t h  Section 53311). The d is t r ic t  can be set  up t o  
provide an a1 ternative method of financing public capital fac i l i t i es ,  espe- 
cially i n  developing areas and areas undergoing rehabilitation. A community 
fac i l i t i es  d i s t r i c t  may be established t o  provide the following types o f  addi- 
t ional fac i l i t i es  and services: 

o Police protection, including criminal justice fac i l i t i es  (limited t o  

E 

jails, detention fac i l i t i es ,  and juvenile ha l l s ) ,  and 

o Fire protection ad suppression, and provision of ambulance and paramedic 
facil i t i e s  and services. 

These fac i l i t i es  and services may only be provided by the d is t r ic t  t o  the 
extent t h a t  they are i n  addi t ion  t o  those provided i n  the d is t r ic t  prior to 
i ts  creation and may not supplant fac i l i t i es  and levels of service which 
existed prior t o  formation of the d is t r ic t  (Government Code, Section 53313). 

A community fac i l i t i es  d i s t r ic t  may also be formed t o  provide for the 
purchase, construction, expansion, or rehabilitation of any real or other 
tangible property which is necessary t o  meet increased demands placed upon 
local agencies as a result of development or rehabilitation occurring i n  the 
dis t r ic t .  The d is t r ic t  may provide fac i l i t i es  such as: 

o Local park, recreation, or parkway facil i t i es ;  

. 

o Elementary and secondary school s i tes  and structures; i 
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o L ibrar ies;  and 

i v e  body creat ing the 
c t ,  own, and operate 

r i c t  can be i n i t i a t e d  
n over the t e r r i t o r y  w i t h i n  

s than 10 percent of 
sed t o  be included i n  
osed d i s t r i c t  and the 
described (Government 

e i s  a publ ic  hearing 
r e  o f  the registered voters 

f the owners o f  one- 
i n  the  d i s t r i c t  f i l e  

proposed establ i sh- 
Fol 1 owl ng c m p l  e ti on 

r t s  t o  estab l ish the 
i n e  t o  proceed w i th  
). I f  they decide t o  
pecial  taxes must be 
, Section 53328). I f  

proposed f o r  the 
12 registered voters 
ach landowner has 1 
i t h i n  the proposed 
shed, the l eg i s la -  
i e s  provided by the 

two-thi rds vote 

.- 

(Government Code, Sections 

annually disbursed back t o  the counties o f  or ig in .  
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The amount disbursed t o  the counties i n  the Geysers KGRA i n  1982 ranged from 
the  $2,500 which Mendocino County received t o  the $589,700 Sonoma County 
received. Following the sale o f  leases on federal lands i n  Napa County f o r  
geothermal development i n  1981 and 1982, Napa County received i t s  f i r s t  AB 
1905 funds i n  1982. 

Both Sonoma and Lake counties have a l located t h e i r  l oca l  shares 
funds t o  a var ie ty  of pro jects  ( re fe r  t o  Tables 26, 27a, an 
funds have been a l located f o r  repa i r  and maintenance of county 
a t i n g  from geothermal t r a f f i c ,  purchase of addi t ional  po l i ce  and f i r e  protec- 
t i o n  equipment, planning studies and improvements for  water and sewer service 
d i s t r i c t s ,  leases f o r  relocatable classroom uni ts,  and p a r t i a l  funding f o r  a 
cont ro l led  burn program t o  enhance w i l d l i f e  hab i ta t  i n  the Geysers. I n  Sonoma 
County, a por t ion  o f  i t s  AB 1905 funds were a l located for  improvements a t  park 

Under the d i s t r i b u t i o n  formula established by AB 1905, the remaining 30 per- 
cent of the s tate 's  revenues from geothermal leases on federal lands are 
annually deposited w i th  the CEC. These funds are disbursed t o  loca l  j u r i sd i c -  
t i o n s  having geothermal resources and may only be used f o r  purposes speci f ic -  
a l l y  i d e n t i f i e d  i n  AB 1905. As described i n  Section 3823 (b) o f  AB 1905, the 
funds can be used f o r  the  fol lowing types of pro jects  i n  counties where the 
geothermal resource has a1 ready been developed: 

id 

I 

, - 

and recreat ion f a c i l i t i e s  throughout the County. .. 

, o Administrative costs incurred by the l oca l  j u r i s d i c t i o n  t h a t  are a t t r i -  
butable t o  the development o r  production o f  geothermal resources; 

assure c o w l  iance w i th  appl icable laws, regulations, and ordinances; 

o Ident i fy ing,  researching, and implementing feas ib le  measures tha t  w i l l  
m i t i ga te  the  adverse impacts of such development o r  production; 

o Planning, constructing, providing, operating, and maintaining those pub- 
l i c  services and f a c i l i t i e s  tha t  are necessitated by and resu l t  from such 
( geot herma 1 ) devel opment o r  production ; 

o Undertaking pro jects  demonstrating the technical  and economic f e a s i b i l i t y  
' o f  geothermal d i r e c t  heat and e l e c t r i c a l  generation appl icat ions;  and 

o Undertaking pro jects  f o r  the enhancement, restorat ion,  o r  preservation o f  
natura l  resources, including, but not l i m i t e d  to, water development, 
water q u a l i t y  improvement, f isher ies enhancement, and park and recreat ion 
f a c i l i t i e s  and areas. 

l o Monitoring and inspect ing geothermal f a c i l i t i e s  and re la ted  a c t i v i t i e s  t o  

t 

Under procedures set up by the CEC, geothermal counties may apply f o r  the 
funds through a grant appl icat ion procedure. Following a ser ies of statewide 
pub l ic  workshops, the CEC s t a f f  proposed a set o f  c r i t e r i a  t o  be used i n  eval- 
uat ion of grant applications. In October 1981 the CEC voted t o  adopt the 
grant evaluation c r i t e r i a  and established a po l i cy  for  a l loca t ion  o f  i t s  AB 
1905 funds. The CEC po l icy  i s  t o  provide grants which encourage development 
o f  geothermal resources as an a l te rna t ive  energy technology. I n  addit ion, 
approximately one-third o f  the AB 1905 funds avai lab le for  CEC grants each 
year can be a l located f o r  m i t iga t ion  of geothermal development impacts not 
d i r e c t l y  a t t r i bu tab le  t o  spec i f i c  geothermal power p lan t  projects. 
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O f  the 58 counties i n  the State o f  Cal i fornia,  46 have some type of geothermal 
resources w i t h  the  potent ia l  f o r  development and use. Thus, the' competition 
f o r  the AB 1905 funds avai lab le through the CEC.grant program i s  very keen. 
The a v a i l a b i l i t y  o f  loca l  AB 1905 funding i s  a fac to r  t o  be weighed i n  con- 
s ider ing  requests f o r  the CEC's funds, t o  the extent t h a t  the CEC grant appl i -  
ca t ion  manual s ta tes tha t  applicants must demonstrate there are no other 
funding sources available. Another fac to r  which would receive consideration 
i n  the  CEC's evaluation o f  funding requests would be the acknowledgement of 

LJ 

* t he  need f o r  such funding by some leve l  o f  matching funds provided by the 
grant  applicant. 

CONCLUSIONS 
c 

A number o f  a l ternat ives e x i s t  for  the mi t iga t ion  o f  the ef fects  o f  geothermal 
development on l oca l  pub l i c  services. Each .o f  these mi t iga t ion  a l te rna t ives  
has been considered o r  applied t o  one o more of the geothermal development 
p ro jec ts  i n  the Geysers. The most d i rec  m i t i ga t i on  opt ion i s  for  the loca l  
governmental e n t i t i e s  t o  a l loca te  a p o r t  n of the revenues from geothermal 
development t o  those publ ic  services which are experiencing i den t i f i ab le  
geothermal impacts. However, loca l  governments' revenues from geothermal 
development current ly  do not cover the cost o f  providing addi t ional  
educational f a c i l i t i e s  and Increased rb reconstruction and maintenance 
costs. 

O f  the m i t i ga t i on  a l ternat ives discussed i n  t h i s  chapter, the two ' most 
f requent ly used have been (I)  exactions imposed on pro ject  developers for  
m i t i ga t i on  o f  impacts a t t r i bu tab le  t o  a spec t f i c  p ro jec t  and (2) m i t i ga t i on  
agreements among geothermal developers, operat'qrs, and loca l  governments for 
impacts not associated w i th  a spec i f i c  project. . The f i r s t  a l te rna t ive  i s  the 
only funding mechanism current ly  avai lab le t o  l oca l  school d i s t r i c t s  which 
w i l l  provide m i t i ga t i on  f o r  geothermal-related enrollment increases i n  
d i s t r i c t s  alreacfy experiencing capacity problems. The second a l te rna t ive  has 
provided a mechanism f o r  funding reconstruction and repa i r  of l oca l  roads 
subjected t o  geothermal-related t r a f f i c .  

The CEC s t a f f  encourages the use o f  these two a l ternat ives i n  the m i t i ga t i on  
o f  the e f fec ts  o f  geothermal development on loca l  publ ic  services. S t a f f  has 
incorporated these a l ternat ives i n t o  the po l i cy  recommendations presented i n  
the  Executive Summary o f  t h i s  study and i n  the algorithm f o r  mi t iga t ion  o f  
impacts on school d i s t r i c t s  experiencing pro ject - re la ted enrollment increases 
(Appendix A) and the algori thm f o r  mi t iga t ion  o f  geothermal development 
impacts on l oca l  roads (Appendix B). The po l i cy  recommendations and concepts 
fo r  ca lcu la t ing  m i t i ga t i on  fees presented i n  t h i s  study could be adapted as 
necessary fo r  m i t i ga t i on  o f  other types o f  pub l i c  service impacts. 
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ABSTRACT 

Testimony i n  recent geothermal power plant siting cases i n  the Geysers- 
Cal i stoga KGRA has establi shed that nine 1 oca1 school districts have reached 
o r  exceeded the design capacities of their faci l i t ies .  Consequently, any 
geothermal development which induces immigration into these impacted districts 
will aggravate the situation. 

* Several power plant applicants have greed to provide annual mitigation Pay- 
ments to local school districts which can document adverse student enrollment 
impacts. The Lake County agreements w i t h  Occidental Geothermal, Inc. and the 
California Department of Water Resources require mitigation fees for students 
having a t  l eas t  one parent who either works directly w i t h  the power plant or 
works indirectly With  the geothermal -service industry. An adjustment is  made 
each year so that  the applicant only pays a one-time fee for each student. An 
annual student survey is  used to help identify students qualifying for mitiga- 
tion payments. 
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TAFF POLICY REGARDING MITIGATION OF 

INTRODUCTION 

The Cal i fornia Energy Commission (CEC) has the responsihil of ensuring t h a t  
the s ta te  has a reliable, efficient,  and environmentally sound energy system. 
As a p a r t  of f u l f i l l i n g  this responsibility, the CEC i s  charged w i t h  the 
review and approval of new the 

In reviewing new power plant a ications, the CEC he design, con- 
struction, and operatio of the proposed p l a n t -  Engineering , physical , 
envi ronmental, economic, nd socioeconomic factors are analyzed Potential 
impacts and mi t iga t ion  measures to eliminate or reduce impacts t o  an accept- ' 

able level are identified. In issulng a cer t i f icate  for the p l a n t ,  the CEC 
attaches conditions specifying measures to mitigate any adverse impacts. 

Geothermal power is  one of the preferred power-generating techno1 ogie 
t i f ied by the CECA Geysers-Cal i stoga KGRA constitutes one of the major 
areas w i t h  geotherma resources . Increased velopment activity i n  the 
GeySers KGRA, i n c l  ud new power p l a n t s ,  ha e s u l  t e d  i n  4 ncreased s o d  0- 
economic impacts. One of the most significant adverse impacts has involved 
the Lake County and Sonma County school dis t r ic ts .  

Testimony i n  recent geothermal power p lan t  s i t i n g  cases has established t h a t  
nine local school dis t r ic ts  have reached or exceeded the design capacities of 
the i r  fact1 t t ies.  Consequently, any geothermal development which induces 
immigration in to  these impacted dis t r ic ts  will aggravate the s 
p a r t  of the Geysers Cumulative Impacts proceeding, the CEC s t a f f  
t o  develop a general fonnula, o r  evidentiary tes t ,  which coul 
basis for  m i  t i g a t i n g  significant adverse enrollment impacts attributable t o  a 
power p lan t  project. 

1 power plants, 

ANAL Y S I S 

Exi s t i n g  Mi  t i g a t i o n  A1 gori thms 

Three school impacts mitigation agreements were negotiated between power p lan t  
applicants and school dis t r ic ts  fo r  the Oxy No. 1 and the DWR South Geysers 
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s i t i ng  proceedings. One agreement involved Oxy and Lake county schools; a 
second agreement, DWR and Lake county schools; and the t h i r d  agreement, DWR 
and Sonana County schools. Significant differences exist  between the agree- 
ments w i t h  Lake County and the agreement w i t h  Sonma County. 

Lake County. The Lake County agreements attempt to mitigate adverse enroll- 
ment impacts by payment of an annual mitigation fee. The basis for the Lake 
County fee is  the cost of new-school construction per square foot per student 
( p l u s  an add1 tional cost per student for  bus- transportation). The m i  tigation 
fee directly relates to the cost of providing additional permanent 
facil i t i e s  . 
The Lake County agreements require an identification of a l l  students having a t  
least  one parent directly or indirectly employed by the geothermal industry. 
The procedure used to identify these students involves canparison of employee 
1 i sts submitted by power plant operators and annual student surveys. conducted 
by the school districts. 

Based on these documents and other school enrollment records, the school 
d i s t r ic t s  derive student ''units," which are a total of a l l  project-specific 
students and a specified percentage o f  geothermal -related students. The 
number used t o  calculate t h e .  actual mi t iga t ion  payment i s  the increase, i f  
any, between the current year and the highest number previously surveyed. For 
example, i f  the current survey identified 16 student " u n i t s "  and i f  the 
highest previous survey identified 12 student "units," then the number to be 
used i n  calculating the current mitigation payment would be "4." If the 
current survey had identified a number less than the number i n  the highest 
previous survey, then no mitigation payment would be required for  the current 
year. T h i s  provision is  intended to ensure that the mitigation payment i s  
only collected once for each student attributable to a specific project. 

To determine the actual mitigation payment using the Lake County agreement, 
the derived s tuden t  " u n i t s "  number i s  mul t ip l i ed  by the estimated cost- 
per-square-foot-per-student of classroom space and by the al located amount of 
classroom space per student. The mitigation payment also includes an addi- 
tional fee for school bus  transportation. T h i s  additional fee is  calculated 
by multiplying the derived student " u n i t s "  number by the pro rata cost of a 
new school bus. 

The Lake County agreements specify expiration dates for the agreements and 
include provisions for review of the mitigation formula. 

Sonoma County. The Sonoma County agreement requires DWR to  pay an annual 
mitigation fee for a l l  students having a t  least  one parent who is  ''a DWR 
employee or an employee o f  a prime construction contractor or subcon- 
tractor.. .I' These students are identified through comparison of an employee 
l i s t  submitted by DWR and an annual student survey conducted by local school 
dis t r ic ts .  

The basis for the mitigation fee is the school dis t r ic ts '  total local incane 
divided by the average daily enrollment. Since local revenues are n o t  used to 
b u i l d  new fac i l i t i es ,  the mitigation fee has no relationship t o  the actual 
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f providing new permanent faci l i t ies .  The agreement, however, does 
specify that the annua ion payment must used for  cap1 tal construc- 
tion and fac i l i ty  leas 

The Sonma County agreement differs w i t h  the Lake County agreements i n  four 
fundamental respects. First, the mitigation fee has no relationship to actual 
construction costs. Second, the fee is paid every year for  a l l  students 
directly related to the DWR power plant. No adjustment is made for  previous 
payments. Third,  the DblR/Sonma County agreement provides for m i  tigation pay- 

when school districts no longer have enrollment impacts. Fourth, the agree- . 
ment does not include payment for students whose parents, while not employed 
by DWR, are  employed i n  the geothermal -service industry. Consequently, the 
agreement f a i l s  to m i  t igate enrollment impacts indirectly attributable to the 

* ments for the life o f  the project. No provision is included to cease payments 

project . 
A1 ternative M i  tigation Measures 

There are a1 ternative measures her than new school construction, which i n  
some cases could temporarily mitigate the adverse impacts of excess student 
enrol lment . These a1 ternatives include bussing, double-sessions, year-round 
essions, and the conversion of admi n i  s trative offices and student activity 

1 assrooms. These measures, a1 though expedi ent , are bel i eved by 
to  have an adverse effect on educational programs. Furthermore, 
rary measures fa i l  to m i  ng-term enrollment impacts 
e to  geothermal developmen 

STAFF'S ALGORITHM 

Staff adopted principal concepts of the Lake County agreements as the 
basis for  a general algorithm which could be used to calculate mitigation pay- 
ments. Staff included several additional concepts to  ensure that an applicant 
pays only the cost of mitigating adverse enrollment impacts directly and 
ind i r ec t ly  attributable t o  the proposed project. Excess payment i s  an unfair 
burden which ultimately i s  transferred to the ratepayer. Stmilarly, an insuf- 
f ic ient  payment transfers ' the costs of mitigation measures to the school 
district and ultimately to  the general taxpayers throughout the state. 

I 

the following concepts: 

u i  red t o  m i  t i g  
butable to the proposed project. 

d i s t r i c t ' s  curren costs of con- 

3. The mi t iga t ion  fee shall include vision, i f  necessary, for school 
buses . 

4. The mitigation fee shall be a one-time fee for students whose families 
have relocated to the district since the certification of the project by 
the CEC. W 
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Li 5. An annual survey shall be used to  identify students eligible for  a miti- 
gation fee. The survey shall be structured so as to  ident i fy  both 
project-speci f i c  students and students having parents employed by finns 
primarily providing ancillary services to the geothermal industry. The 
survey shall also establish the date of residency i n  the school d i s t r ic t  
for  each student. 

In order to be eligible for mitigation payments, a school district shall 
annually certify that  i t  is a t ,  o r  i n  excess of, design enrollment capa- 
city and that  a l l  reasonable and feasible mitigation measures have been t 

imp1 emented . 
6 .  

Def n i  tions 

Project-Specific Students. Project-specific students are those students 
having a t  least  one parent employed either by a power plant developer/operator 
o r  by a finn primarily providing i t s  goods or services to a specific project. 

Geothermal -Related Students. Geothermal -related students are those students 
having a t  least  one parent employed by a firm providing ancillary services to 
the geothermal industry located i n  the Geysers KGRA. T h i s  category 
specifically includes firms primarily engaged i n  exploratory well development, 
steam field development, waste disposal, water supply, trucking and other 
transportation, heavy equipment operation, and equipment maintenance and 
repair, provided that  these services are provided to the geothermal industry 
i n  general and not exclusively to a specific project. 

1 

As sumpti  ons 

The CEC s t a f f ' s  algorithm incorporates an assumption used i n  the Lake County 
mitigation agreements. The assumption i s  that the ancillary service firms, 
considered as a group, provide proportionate support to  a l l  the power 
plants being constructed or operated i n  the Geysers KGRA. On the basis of 20 
geothermal power plant u n i t s ,  each individual u n i t  is  responsible for 
m i  tigating 5 percent of the enrollment impacts attributable t o  geothermal - 
related students. As the number of power plant units increases i n  caning 
years, this pro r a t a  share would gradually decrease. 

The A1 gori thm 

Staff prefers that an applicant and potential ly impacted school districts 
reach a negotiated agreement without involvement of the CEC. If agreement has 
not been reached 20 days prior to the s t a r t  of the evidentiary hearings, CEC 
staff  will request t h a t  the issue be adjudicated. Staff will submit  testimony 
proposing that the following general algorithm be used as the basis for cal- 
culating m i  tigation payments for impacted school dis t r ic ts :  

Mitigation Payment = (number of square feet  of classroom space allocated 
per student) x (average construction cost per square foot of classroom 
space per student) x (number of students qualifying for  mitigation). 

The "Leroy F. Greene State School Bu i ld ing  Lease-Purchase Law o f  1976" 
specifies the maximum amount of square feet t o  be allocated for children a t  L! 
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various grade levels. The law designates the State Al locat ion Board as having 
" . . fu l l  charge o f  the acquis i t ion,  construction, completion, and control  o f  
a l l  [school construction] projects. . .'I funded by the State o f  Ca l i fo rn ia  
(Education Code Section 17712). The State Al locat ion Board has adopted an 
extensive se t  o f  administrat ive regulat ions implementing the provisions o f  the 
Leroy Greene State School Bui ld ing Lease-Purchase Law o f  1976. The Board, i n  
reviewing school d i s t r i c t  applications, annual l y  determines appropriate con- 
s t ruc t i on  costs f o r  each school d i s t r i c t  i n  the state. The t h i r d  element o f  
the  a1 gor i  thm-number o f  students qual 1 fy i  ng f o r  m i  tigation--woul d be 
determined using the annual student survey conducted by impacted school 
d i s t r i c t s ,  as wel l  as such other informat ion as may be read i l y  avai lable. 

A separate algori thni i s  nal m i t iga t ion  payment for  
school d i s t r i c t s  which use school buses t o  t ransport  students. This a1 gor i  thm 
i s :  

t o  ca lcu late an addi 

Bus M i t i ga t i on  Payment = (pro ra ta  cost  per student o f  a bus) x 
(number o f  students qual i fy i  ng f o r  m i  t i ga t i on )  

A hypothetical example us1 
a1 gor i  thm i s attached. 

CONCLUSIONS 

0th the general algorithm and the bus m i t i ga t i on  

Several conclusi s can be reached regarding school enrollment impacts asso- 
c i  ated w i  t h  geothermal 

1. A t  l e a s t  n ine sc 01 d i s t r i c t s  i e County and Sonoma County have 
reached o r  exceeded the design capaci t ies o f  t h e i r  f a c i l i t i e s .  This 
s i t u a t i o n  has arisen, i n  part ,  due 
the geothermal Industry. 

2. Feasible administrat ive mplemented by the impacted 
school d i s t r i c t s .  These measures include double sessions and the conver- 
s ion o f  administrat ive of f ices and student a c t l v i  ty areas t o  classrooms. 
These expedient me not provide a long term so lu t ion  t o  
the problem. 

3. The s ta te 's  program t o  provide permanent f a c i l i t i  has not been respon- 

l a n t  s i t i n g  appl icant has a respons ib i l i t y  m i  t i g a t e  school 
enrollment impacts d i r e c t l y  and i n d i r e c t l y  a t t r i bu tab le  t o  the proposed 

5. The s t a f f ' s  algorithm provides an equitable basis f o r  ca lcu lat ing the 
m i  t i g a t i o n  payment needed t o  construct new permanent f a c i l i  t l e s  and t o  
purchase new school buses. 

velopment i n  th  sers-Cali stoga KGRA. 

r a t i o n  o f  workers 

. he needs o f  Lake County and Sonana County school d i s t r i c t s .  

- p ro jec t  

Based on the foregoing, s ta f f  has adopted the fol lowing pol icy :  

1. A formal agreement, negotiated between the power p lan t  appl icant and the 
loca l  school d i s t r i c t s ,  i s  the preferable method o f  m i t iga t ing  the L J  



e effects of geothermal development on school enrollments. This Li 
agreement should be reached prior to the submission of an application for 
certification of a power plant. 

2. School d i s t r ic t s  shall be responsible for conducting an annual survey 
identifying students eligible for  a mitigation fee. The survey shall be 
structured to  identify both project-speci f i c  students and students having  
parents employed by firms primarily engaged i n  providing ancil lary 
services to  the geothermal industry. The survey shall also establish the 
date of residency i n  the school d i s t r ic t  for each student.  

3. The mitigation fee shall be used to help construct new permanent 
fac i l i t i es .  In order to be eligible for mitigation payments, a school 
d i s t r ic t  shall annually certify that i t  i s  a t ,  o r  i n  excess of, design 
enrollment capacity and that a1 1 reasonable and feasible m i  tigation 
measures have been implemented. 

4. 

5.  

6. 

The use of s t a f f ' s  algorithm will be proposed by staff  as a condition of 
certif ication i n  CEC power plant s i t i n g  proceedings i f  agreement cannot 
otherwi se be reached between the applicant and impacted school di  s t r ic ts .  
If  a school enrollment impacts mitigation agreement has not been nego- 
tiated 20 days p r i o r  t o  the s t a r t  of the evidentiary hearings,  staff  will 
request that  the matter be adjudicated as an issue during the evidentiary 
heari ngs. Evidence woul d be submitted to the Commi ssion canmi t tee  by CEC 
s taff ,  the applicant, and affected school d i s t r ic t s  regarding the need 
for  m i  tigation payments, the current cost of constructing new permanent 
fac i l i t i es ,  and the cost of purchasing new school buses. 

When use of the school enrollment impacts algorithm i s  required as a 
condition of certification, s taff  will propose an appropriate compliance 
requi rement. This cmpl i ance requi rement will requi re that  the school 
enrol lnent impacts a1 gori thm be used t o  calculate the m i  tigation payment, 
and, following b i l  l i n g  by the impacted school di s t r ic t s ,  that  the appl i-  
cant verify to the CEC tha t  payment has been made. 

Staff recommends that the counties consider use of the school enrollment 
impacts algorithm as one possible approach to be used when approving use 
permi t s  for steam f i el d devel opment. 
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GIVEN: a )  $65 i s  the.constru 

b )  55 square feet  is  the'c 

c )  $1,000 is  the pro 

d )  An individual  pa 
share of a l l  geot 

ace. a1 1 ocated per student. 

. 
Project-speci f i c  students 
enrol 1 ed si nce approval 
of project 

Geothermal -related students 

1979 1980 1981 1979 1980 1981 

Project 10 8 14 29 33 43 

i f ic  student number for 1981 would be "4." T h i s  i s  the posi- 
een the highest previous survey ( i n  1979) and the current 
Project A woul d not have had P ~ Y  for any project- 

The geothermal -re1 ated raw student number for  1981 i 10*" T h i s  is the Posi- 
t ive difference between the highest previous survey ( i n  1980) and the current 
survey. This raw number i s  then multiplied by 5 percent to determine Project 

the mi t iga t ion  payment for  geothermal-related students. 
ated students 

enml -re1 ated 

re i s  "0.5" geothermal 

The project-speci f i c  number and the 
added together t o  be used i n  the algorithm. 

I Using the Algorithm 

Classroom Mitigation Payment = (number of square feet  of classroom space 
allocated per student) x (average construction cost per square foot of 
classroom space per student) x (number of students qualifying for  
m i  t igat ion)  . 

1 

Classroom M i  t iga t ion  Payme = (55 )  x ($65) x (4.5 

Bus Mitigation Payment = (pro  rata cost per student of a bus) x (number of 
students qual i fyi ng for m i  t iga t ion)  

Bus Mitigation Payment = ($1,000) x (4.5) = $4,500. 

Total Mitigation Payment by Project A i n  1981 = $20,587.50. 
W 
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ABSTRACT W 
Increased geothermal development a c t i v i t y  i n  the Geysers-Cal i stoga KGRA has 
resul ted i n  s i g n i f i c a n t  adverse impacts t o  l oca l  publ ic  roads. Tradi t ional  
fundi ng mechani sms are inadequate t o  m i  t i g a t e  these impacts. 

This paper examines three a1 te rna t i ve  mechani sms-formal agreements, county 
use permits, and performance bonds--and presents a s t a f f  a1 go r i  thm which w i l l  
be proposed f o r  use i n  CEC power p lan t  s i t i n g  proceedings i n  the event t h a t  a 
power p l a n t  appl icant and an impacted county are unable t o  negotiate a formal 
m i  t i g a t i o n  agreement. The algori thm provides a basis f o r  annual m i t i g a t i o n  
payments which q u i  t a b l y  a1 1 ocate extraordinary maintenance costs among users 
o f  publ ic  roads i n  the Geysers KGRA. 
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STAFF POLICY REGARDING MITIGATION OF 

INTRODUCTION 

The Cal i forni a Energ ensuring that  
the s ta te  has a reliable, efficient,  and environmentally sound energy system. 
As a part of f u l f i l l i n g  this responsibility charged w i t h  the 
review and appr 

In reviewing n 
construction, and operation of the proposed g i  neeri ng , physical , 
envi romental , economic, and socioeconomic factors are analyzed. Potential 

acceptable level are identified. In issuing a z e r t i f i c a t e  for the plant, the 
CEC attaches conditions specifying measures to m i  t igate any advers 

of new thermal power 

. impacts and mitigation measures to eliminate or reduce impacts to  an 

b s one of the preferred power generating technologies 
CEC. The Geysers-Calistoga -KGRA constitutes one o f  the 
thermal resources Increased devel opment C t i V i t Y  i n  the 

Geysers KGRA, includi n new power plants, has resulted i n  increased 
socioeconomic impacts. One of the most si icant adverse impacts has 
5nvolved the roads leading into and serving the ~ e r ~  area. The cumulative 
impact of the heavy I construction t ra f f ic  soci ated w i  t h  geothermal 
devel opment has resulted i n  slgni Ficant degra on of roads and increased 
nai ntenance . 
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IJ County road construction, maintenance, and repair is  one of the primary 
functions of county government. In Fiscal Year 1979 - 1980, Lake, Mendocino, 
Sonana, and Napa counties spent $18.7 million dollars on "public ways and 
facil i t ies." T h i s  amount was approximately 11 percent of the counties' total 
expenditures for the fiscal year. 

Geothermal devel opment i n  the Geysers-Cal i stoga KGRA has resulted i n  increased 
local traffic.  The volume of t raff ic  has increased i n  a direct relationship 
w i t h  major geothermal development activity. A major part of t h i s  t ra f f ic  con- 
sists of heavy truck t raff ic ,  which has imposed severe stresses on the local 
road network (see map). h c h  of this network consists of county roads 
intended for  l ight  duty t ra f f ic  and not designed for  heavy truck traffic.  
Consequently, these county roads have experienced extraordi nary maintenance 
and repair costs i n  excess of planned costs for these types of roads. 

Extraordinary maintenance for both Lake and Sonoma counties, the counties 
currently experi enci ng increased road maintenance costs as a result of heavy 
geothermal t raff ic ,  is  defined as any maintenance required over and above the 
county-wide average cost for maintaining paved roads. Typically, where main- 
tenance agreements have been reached, provision has been made to index main- 
tenance costs to  a mutually acceptable standard, such as the San Francisco- 
Oakland area Consumer Price Index o r  Engineering News Record Marketing Trends 
Construction Cost Index. County procedures do not normally include a specific 
accounti ng fo r  every road. When Extraordi nary Maintenance Agreements are used 
i n  Lake County special accounting i s  required for each road involved. 

I 

I 

The extraordinary road maintenance and repair costs associated wi t h  geothermal 
development i n  the Geysers-Cal i stoga KGRA cannot be satisfied using tradi - 
tional county funding mechanisms. Road funds cannot be shifted fran existing 
projects without significantly d i s rup t ing  needed construction and repairs i n  
other parts of the county. Similarly, any major shift of funds to the road 
budget from other county programs would adversely impact those other 
programs . 
T h i s  paper examines several methods which could be used to mitigate the 
adverse impacts on roads attributable to geothermal development i n  the 

. Geysers-Cali stoga KGRA. M i  tigation measures will be necessary u n t i l  such time 
as  those s ta te  and local agencies having jurisdiction can a1 locate sufficient 
f u n d s  to reconstruct the roads to the standard needed f o r  geothermal indus -  
t r ia l  t raff ic .  9 

Road Condi ti ons 

Heal dsburg-Geysers, C1 overdal e-Geysers , and Socrates Mi ne roads are the most 
severely affected because of the pattern of geothermal . development. As 
exploration expands into other sections of the KGRA, additional roads are 
expected to  experience the same type of impacts. County roads would include 
Pine Mountain, Pine Flat, Bottle Rock, Highland Springs,  Dry Creek, and 
Western Mine roads. Private roads would include High Valley and "Seven Mile" 
roads. Portions of Bottle Rock and High Valley roads are being reconstructed 
by the Department of Water Resources. This reconstruction should m i  t igate the 
effects of geothermal devel opment. 
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Sonma County and Lake County roads are the most severely degraded. In-Sonoma 
County , i n  spite of increased maintenance expendi tures i n  recent years , 
degradation on some roads has progressed to the point where major reconstruc- 
tion and .repairs are necessary for  the safe passage of the t raff ic .  In Lake 
County, Socrates M i  ne Road, the worst situation, i s  currently being corrected 
through an agreement w i t h  the county and the geothermal users. Impacts to 
roads i n  Mendocino County are just beginning to occur due to  exploration 
activit ies,  and similar impacts and road degradation are expected as the 
result of increased geothermal devel opment. 

According to the Sonoma County Public Works Department, those. roads presently 
needi ng reconstruction are the Heal dsburg-Geysers and C l  overdal e-Geysers 
roads. In addition, Pine Mountain Road i n  Sonoma and filedoeino counties will 
need reconstruction i f  current exploration activity jus t i f ies  geothermal 
resource development. In Lake County, the Public Works Department states that  
those roads which will need work i f  exploration should result i n  development 
include Dry Creek, Western Mine, and Highland Springs roads. There are no 
roads i n  Napa County needfng reconstruction due t o  geothermal t raff ic .  

The costs of reconstruction are considerable and available county funds are 
inadequate to pay for these extraordinary construction and repair costs. For 
example, Sonana County Public Works estimated that the costs of reconstructing 
the four Sonma County roads serving the Geysers-Calfstoga KGRA t o  a t ra f f ic  
wear index which would minimize maintenance given the heavy truck t ra f f ic  
typical of geothermal devel opment are as fol 1 ows . 

q 

L 

Healdsburg - Geysers Road $ 7,900,000 

Cloverdale - Geysers Road $12,600,000 

Pine Flat  Road $ 5,500,000 

Pine Mountain Road $ 3,400,000 

Total , $29 , 400 , 000 
T h i s  cost alone is equal to 300 percent of the total 1981-82 Sonoma County 
road budget. t 

Exis t ing  Revenue Sources 

Exis t ing  state and federal revenues which contribute to county road budgets 
include s ta te  gas tax funds and Federal Aid for  Secondary Highway (FAS) funds. 
The s ta te  gas tax funds are intended primarily for  maintenance purposes, and 
i n  recent years have been barely adequate for this purpose. FAS funds, 
administered through Caltrans, are  available to those roads which (1) are eli-  
gible, and (2 )  are specifically designated as FAS roads. The Healdsburg- 
Geysers Road and the Cloverdale-Geysers Road, which are most i n  need of recon- 
struction, are not so designated according to  Sonoma County and may not be 
eligible for designation. I t  should be noted that, according to Caltrans, 
extension of the FAS program i s  uncertain a t  this time. The program may con- 
tinue a t  present levels, be reduced, or  be eliminated entirely. 

. 

LJ 
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Lake, Mendocino, and Napa counties currently fund capital road construction 
costs solely on the basis of revenues received from the s ta te  and federal 
governments. Sonoma County i s  able to  supply some county funds for capital 
road improvements as a result of s ta te  "bailout" funds. Essentially, the road 
budgets for a l l  four counties are for  maintenance of existing roads. 

Sonana and Mendocino counti recently began to uti l ize the use permit process 
t o  requi re devel opers, whose projects w i  1 1 substantial ly  af fect  exi sti ng 
county maintained roads, t o  pay for major improvements which will bring those 
roads up to a standard that will enable the road to withstand the changed 
t r a f f i c  conditions. Lake and Napa counties, . a t  present, do not generally 
include such conditions i n  their use permit process. 

An obvious source of new funds would appear to be the property taxes attr ibut-  
able to geothermal development. For several reasons, these revenues cannot 
fund  the extraordinary road construction and repair costs. 

First, road reconstruction should occur prior to  the s ta r t  of geothermal 
development construction. Otherwi se, nondesign t ra f f ic  loads will exacerbate 
existing conditions. Yet, a t  the time of need for reconstruction funds,  a 
yet-to-be-bui 1 t geotherm facil i ty is  not paying any significant property 
tax. Some faci l i t fes ,  i n  fact, will never pay property taxes since the 

axes account for less than 5 percent of the total general 
the four KGRA counties. In the . two counties whose roads have 

been most extensively affected by geothermal development, property taxes 
very small portion of the road budgets. In Sonma County the 
udget was $9.4 million, which included $3.5 million derived from 

property taxes. For 1981-82 the Sonoma County road budget was $10 million, 
w i t h  $5.4 million derived from property taxes. In Lake County the 1979-80 
road budget was $2.68 million, w i t h  $410,000 derived from property taxes. In 
1980-81 the Lake County road budget was $3.97 mil lion, w i t h  $220,000 derived 
from property taxes. For both counties the figures include both construction 
and maintenance costs, and geothemal related roads are included w i t h  a l l  
other caunty roads. In t h e  current economic recession, any increase i n  
property taxes tends t o  be off-set by corresponding decreases i n  other revenue 
categories . Particularly cri t ical  been the reductions i n  s ta te  and 
federal funding for  county programs. 

T h i r d ,  property taxes ca n t  new source of funds because 
of the limitations contained 4n Proposition Adopted i n  1979 by voters of 
the state,  Proposition 4 was designed to lim pending by the s ta te  and local 

cannot exceed the appropriations of the prior year (as  adjusted for  changes i n  
the cost of l i v i n g  and populztion), unless approved by the voters or except i n  
an emergency. The practical effect of Proposition 4 is  t h a t  property tax 
rates countywide will be lowered as major hemal fac i l i t i es  come on line. 
Consequently, the net effect is  no chang n total property tax  revenues. 
Even though a greater proportion of prope taxes may cane from geothermal 
faci l f t ies ,  the amount of funds available i n  the county budget for road con- 
struction and repairs will remain unchanged. Thus, road repair projects must 
canpete w i t h  other county programs for funding priority. Any increase i n  the 
roads budget  must be matched by a corresponding decrease i n  some other budget. 
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Inasmuch as many county programs are mandated by federal o r  s ta te law, county 
supervisors have l i m i t e d  d i sc re t i on  i n  s h i f t i n g  funds to road projects.  A 
recent newspaper a r t i c l e  estimated t h a t  only 15 percent o f  a county budget 
could be considered t o  be discret ionary. 

i 

A1 te rna t i ve  Fundi ng Mechani sms 

Mechanisms which are used i n  other areas t o  solve s im i la r  s i tuat ions include: 
(1) formalized agreements, (2)  county use permits, and ( 3 )  performance bonds. 

Formalized agreements. The United States Forest  Service (USFS), i n .  i t s  
administrat ion of the National Forests, experiences s i tuat ions where heavy 

roads. Construction o f  USFS roads i s  handled through normal goverrment budget 
procedures. Road maintenance involves a formal Cooperative Agreement system. 
The agreement apportions the maintenance o f  the subject roads on a proport ion- 
a t e  basis between the USFS and the Cooperators. As p a r t  o f  the agreement, an 
Annual Maintenance Plan i s  developed which i d e n t i f i e s  the roads covered, the 
.expected t r a f f i c ,  the expected maintenance ( e i t h e r  t r a f f i c  o r  non t ra f f i c  gen- 
erated), and costs. The maintenance plan a l  so assigns respons ib i l i t y  f o r  
carry ing out maintenance and requires an annual estimate summarizing the t r a f -  
f i c  over the road. I n  developing the maintenance plan, and i n  assigning pro- 
port ionate shares, consideration i s  given t o  a va r ie t y  o f  factors, including: 
the design service l eve l  o f  road, road length, type and volume o f  t r a f f i c ,  
1 mds, expected maintenance by subcategories f o r  t r a f f i c  and n o n t r a f f i c  
generated repairs, and payment options. The agreement a1 so defines "extra- 
ordinary damage" and provides f o r  restorat ion required as a r e s u l t  o f  
unexpected natural occurrences. Thi r d  party Cooperators, o r  other commerci a1 
users included as p a r t  o f  "National Forest Traf f ic , "  are covered by other  
agreements, permits, o r  contracts so as t o  cover t h e i r  proport ionate share o f  
t o t a l  maintenance costs. 

Lassen and Humboldt counties also use the agreement approach i n  conjunction 
w i th  timber sales. Humboldt County enters i n t o  cooperative agreements with 
e i t h e r  the USFS o r  p r i va te  timber companies. These maintenance agreements are 
general ly concerned w i t h  l i g h t  duty o r  unimproved (no s t ructura l  base) roads. 
When unexpected damage occurs t h a t  i s  not covered by an agreement, maintenance 
i s  covered w i th  budgeted road maintenance funds. Lassen County also enters 
i n t o  cooperative agreements w i th  the USFS covering county roads involved i n  
timber sales. The agreements provide f o r  improvements and maintenance t o  the 
standards set  by the USFS i n  conjunction w i th  i t s  own roads involved i n  the 
timber sale. When a subsequent user uses the same road, the county i s  
1 imi ted t o  requesting t h a t  the l a t t e r  user pa r t i c i pa te  proport ionately i n  the 
maintenance o f  the road. 

The advantages of such a formalized agreement are as follows: 

t ruck t r a f f i c  associated w i t h  commercial users must u t i l i z e  a var ie ty  o f  . a  

f 

. 

1. The agreement can be t a i l o r e d  to meet the speci f ics  o f  the road 
s i tuat ion,  tak ing account o f  geographic condit ions and proposed uses. 

2. It i d e n t i f i e s  the speci f ic  ex i s t i ng  condi t ion o f  the road, i.e., struc- 
t u r a l  section, alignment, volume o f  t r a f f i c ,  etc. i 
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3. It i d e n t i f i e s  the items o f  maintenance o r  reconstruction to be covered by 
the  agreement, the maintenance measures t o  be taken, and t h e i r  a n t i c i -  

ares o f  the costs t o  the users. 

ements and t h e i r  costs i n  advance, 

6. Potent ia l  use a advance o f  t h e i r  

costs  can be budgeted i 

occurrence . 
The disadvantages o f  t 

* 

1. The process may be time consuming due to d i f f i c u l t i e s  i n  agreeing . t o  the 
measures required and t h e i r  ext  t, and also i n  agreeing t o  assignment of 
proport ionate shares 

2. The agreement requires s u f f i c i e n t  lead time p r i o r  to the proposed use f o r  
t he  agreement t o  be negotiated and signed. 

e agreement may not ant ic ipate,  o r  accommodate, unusual road repairs 
i ch  might be necessary. 

County Use-permi t s  . Mendoci n ounty uses an PProach which applies t o  unim- 
proved roads having posted load l i m i t s ,  usual ly 9 tons. I f t h i s  load l i m i t  
w i l l  be exceeded, the hauler must obtain a county use permit which requires 
p a r t i c i p a t i o n  i n  the maintenance o f  the roads. The degree and nature of 

pat ion i s  negoti  ed with the county. 

antages o f  the u 

1. The use permit  process i s  an established procedu 

2. The permit  can be t a i l o r e d  t o  the requirem 
being considered . 

3. It can be issued f o r  a speci f ic ,  l i m i t e d  time a t  the end o f  which i t  i s  

4. It reta ins l oca l  j u r i s d i c t i o n ,  wi 
those most c losely  f a m i l i a r  and co 

ocess i nvol ves scheduled hea 

. w i th  which geothermal appl icants are fami l iar .  

- subject t o  review and renewal. 

. 

use permit include: 

1 where the county 
author i ty  . 

2. It i s  only useful i f  required by ordinance. I f an ordinance does not W cover the s i t u a t i o n  adequately, then a s i t u a t i o n  may ar ise where 
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excessive damages can occur w i t h o u t  a mechanism for  proportionate shar ing LJ 
of costs. 

3. I t  may require an unknown dol la r  amount to  satisfy the required 
conditions. The applicant i s  placed i n  the position of not knowing costs 
and consequently not being able t o  budget for them. 

4. The required hearing process is  subject t o  appeals and delays. 

Performance Bonds. A dual approach is  used by Shasta County, usually i n  con- 
junction w i t h  timber sales, fo r  unimproved roads. In advance of the sale, a 
meeting i s  held between county staff and potential users. The meeting, i n  
conjunction w i t h  a s i te  visit t o  the road i n  question, determines the main- 
tenance requirements needed. A performance bond is  then posted by the user, 
who i s  responsible for ordinary and extraordinary maintenance. Depending on 
the length of use, either periodic inspections o r  a final inspection are 
conducted. If a periodic inspection determines t h a t  the condition of the road 
i s  not acceptable, repairs must be made a t  the expense of the user. On f ina l  
inspection, following termination of use, the bond i s  refunded i f  the condi- 
t ion  o f  the road is acceptable. When a road has been determined by the county 
t o  be substandard, a use permit is required. As a par t  o f  this permit, condi- 
t i ons  may be imposed requiring participation i n  maintenance. 

Advantages of the bonding process are: 

1. The process i s  relatively informal compared t o  other processes, and 
and the agreements on the nature and extent.of maintenance requirements, 

amount o f  the bond can usually be reached quickly. 

2. Once agreement is reached and bond is  posted, maintenance becomes the 
responsibility of the user. 

3. Minimum d o l l a r  investment is  required up f ront  w i t h  expenditures 
occurri ng as needed. 

4. Both anticipated and extraordinary costs are accmnodated 

D i  ssdvantages of bonding are: 

1. Uncorrected damages requiring repair costs i n  excess of the bond may have 
t o  be assumed by the local jurisdiction. 

2. Performance bonds are generally limited to situations i n v o l v i n g  only a 
single user o f  a road. 

3. A requirement for periodic inspection of performance exists. 

4. The willingness of the applicant t o  take the ini t ia t ive i n  correcting 
problems i s  assumed. Preventive maintenance nay be neglected t o  the 
eventual detriment of the road. 

t 

5. Generally there i s  no p u b l i c  scrutiny o f ,  or pa r t i c ipa t ion  i n  the 
proceedings. L 
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KGRA area range from state  highways to  
e volumes and types of t ra f f ic  on the roads have 
maintenance problems. Solutions to some existing 

red significant result of geo- 
ent was entered i n t  81 between Lake 
t i n g  a group of road reconstruction 

and maintenance of the road. The agreement defined who would pay for recon- 
struction, who would be responsible for ordinary naintenance, and who would be 
responsible for extraordinary maintenance. T h i s  agreement i s  similar to  the 
formalized agreement process used by the USFS and other counties. The agree- 
ment defines i n  advance the nature and extent of rc?adwork required, assigns 
responsibility for  reconstruction and maintenance, and provides for funding 
extraordinary maintenance i n  the future i f  maintenance levels exceed those 
planned for  i n  the road design. I t  demonstrates that  an approach used widely 
i n  areas other than the Geysers can be successfully applied i n  the Geysers, 
and that i t  can be successfully used for  a variety of us i ncludi ng both 
s teamf i el d dev 

Another i nstan 
the agreement is between Lake County and a single power 
California Department of Water Resources. As i n  the Socra 

portions of the metho 

improvements were agreed upon, b u t  i n  this case an added 
i n  the case of future geothermal users the county will 

rtionate shares of the 

ounty and DWR, i n  conjunction w i t h  the South Geysers project, negotiated an 
agreement on payment of $900,000, which was the sum of the individual costs of 
specific improvement and 

f roads not presently 
uti l ized, b u t  cannot solve the p those roads a1 ready receiving heavy 
use. A modification of the oach was used i n  conjuction w i t h  
potential use of Heal dsburg-Geysers Road by the Sacramento Municipal Uti1 i ty 
District for construction of the SMUDGE0 #1 plant. The original condition of 
the CEC Decision was to  have S I U D  make a payment, based on a formula agreed to 
by Sonma County and StIUD, sssuming a certain level of use, to  mitigate 
impacts to the road resulting from construction traffic.  SMUD subsequently 

the Heal dsburg-Geysers Road. Sonoma nsisted that  the condition 
required SMUD to  make the payment even i d were not used, subject to 
proportionate refund depending on act t the end of construction. 
After considering the matter, and having been notified by MUD that  i t  will 
not use the Healdsbur Geysers Road for  construction t raff ic ,  the CEC voted t o  
permit SMUD to  pos a payment bond w i t h  the County o Sonoma i n  f u l l  
satisfaction o f  the ment requirements, 

The permit approach has been used i n  Sonma county, since January 1981 for a l l  
steamfield use penni ts, t o  require participation i n  Heal dsburg-Geysers Road 
improvements. Prior to this date, permits, most notably for Union O i l ,  d i d  

. requested relief from the payment on the basis that  SMUD oul d not be using 

w 
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not contain this condition. The permits require the developers to join a 
special assessment d is t r ic t ,  i f  established, or to participate i n  such other 
means of upgrading the road as may be established. I t  is  doubtful that a 
speci a1 assessment di s t r i c t  could be formed because steamfiel d operators have 
apparently incorporated a requirement that  the landowner assume responsibility 
for  the cost of assessments. A d i s t r ic t  requires considerable time and effort  
t o  organize, and can be defeated by majority protest. Protest votes are based 
on assessed valuation, and the county does not normally go through the time 
and expense involved i n  forming a d is t r ic t  unless i t  knows there w i l l  be no 
protest. In the case of Geysers-Healdsburg Road, the county received indica- 
tions that a majority of property owners would protest the formation of an 
assessment dis t r ic t .  

The approach of funding a l l  road improvements and maintenance from regular 
budgetary processes seems to work satisfactorily where a road is  experiencing 
planned levels of service. When t raff ic  conditions vary significantly from 
planned conditions, extraordi nary maintenance may be requi red. Under the 
s t r i c t  budgetary approach, either a supplemental appropriation or an enlarged 
budget  for a subsequent year would be required. .Given the limited fiscal 
resources of most counties, this would require a showing of great need i n  
canpetition w i t h  many other projects throughout the county. This may be 
d i f f i c u l t  for a road serving a rural area w i t h  few residents and having lower 
overall t ra f f ic  than competing roads. 

Road Mal ntenance A1 aori t h m  

Staff proposes that  the following algorithm be used as the basis for calcula- 
t i n g  the annual road mitigation fee for a specific road. The applicant's 
total mitigation payment would be the sum of the mitigation fees required fo r  
each road used by project truck t raff ic .  

Mtigation fee = (project trips per year) x (percent o f  use) x (cost per 
tr ip).  

An annual survey, based on information provided to the counties by geothermal 
road users, and road department maintenance cost records w i l l  be needed t o  
obtain the data to be used i n  the algorithm. The responses to the survey 
would be used by the county to determine new projects, changes i n  project 
category, and percentage of road use. Each project's road maintenance fee 
w i l l  be calculated annually based on estimated t ra f f ic  and actual extra- 
orai nary maintenance costs. 

The three elements of the algorithm are determined as follows: 

1. "Project trips per year"--Deternine the total number of trips generated 
over a hypothetical project's lifetime for each of three different cate- 
gories of projects: geothermal we1 1 exploration and development 
projects; power plants under construction; and power plants i n  operation. 
Divide each total number by the category's lifetime. (Assumption: 
geothermal we1 1 devel opment projects have a 2-year 1 i fetine; power plants 
under construction, 3-year lifetime; and power plants i n  operation, 30- 
year lifetime. If a particular project differs from these lifetimes this 
could be determined a t  the time of the f i r s t  reporting period.) T h i s  
element of the algorithm should remain constant from year t o  year. 
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2. "Percent of use"--Each project involved i n  a road maintenance agreement 
shall annually identify which roads are being used by the project and the 
percentage of project t raff ic  associated w i t h  each road. An adjustment 
must also be made for this element of the algorithm i f  the project does 
not use the f u l l  length of the road. In such a case, the "percent of 
use" must be multiplied by 

As an example, i f  a project uses a particular road for  20 percent of the 
time, b u t  only.travels half the length of the road, the factor to be used 
i n  the algorithm would be ".lo" (20 percent times .5) .  T h i s  element of 
the algorithm would be subject t o  annual change i n  direct response to any 

Cost per trip"--This element of the algorithm represents the extra- 
ordinary maintenance costs associated for a specific road divided by the 
number of trips involving a l l  projects us ing  the road. The extraordinary 

' maintenance costs are determined from the county's road maintenance 
records. The data are not projected costs, b u t  rather are actual costs 
for  the previous year. 

The use of projected costs was considered by CEC s taff ,  b u t  rejected for two 
primary reasons. First; the system i s  complicated, requiring not only the 
annual review of the previous year's costs, b so a debit/credit system for  
each project's account based on the previou ar's mitigation payment. A 
second problem wit rojected costs i s  the ptation for  the county to 
project h igh  costs n order to  ut i l ize  the ra interest  realized on one 
year's use of un ded m i  ti ga ti on fees . en though the excess may be 

the project's account a t  the end o f  the year, the potential exists 
cle to repeat itself w i t h  the county ag projecting high  costs. 

mends that  actua osts be used i n  the 

osts have been determined for a specific road, 
he rebaining step i n  calculating "cost per trip" is  determinfng the number o f  

ving  a l l  projects using the road. This number i s  the sum of the 
individual project trips determined by mul t ip ly ing  the category constant for 
each project (the first element o f  the algorithm) by the "percent of use'' 

second element o f  the algorithm), As an example, 

e "percentage of road used." 

. 
project's pattern of road use. 

(Category Constant) x (Percent of Use)= Project Trips 

Project D 

average extraordinary maintenance costs per t r i p  for "Road X." Assuming 'CJ extraordinary maintenance costs of $3,150 for the previous year, the average 
"cost per trip" would have been $30. Obviously, this element i s  very 
sensitive to the number of projects us ing  a particular road, the percentage of 
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use by each project, the type of project, and the road's extraordinary i 
mai ntenance costs. 

T h i s  algorithm represents an equitable approach to the problem of mitigating 
road maintenance impacts. Mitigation fees are based on actual costs 
associated w i t h  specific roads, and the fees are allocated to the users based 
on frequency of use. 

' Although the CEC can only exercise jurisdiction over power plant siting 
applications, the same approach could be used by county governments when 
granti ng steamfiel d devel opment use permits. Pemi t condi tions could require 
participation i n  extraordinary road maintenance agreements for projects using 
roads affected by geothermal traffic.  The counties also have the prerogative 
of requesting the California Division of O i l  and Gas t o  require participation 

ermal exploratory well applicants i n  similar maintenance agreements. 

i 

I f  maintenance agreements could be required for  a l l  projects involved i n  
geothermal expl oration and devel opment i n  the Geysers-Cal i stoga KGRA, the 
adverse impacts on the local road system would be largely mitigated. 

Several general conclusions can be reached regarding road maintenance and 
reconstruction i n  the Geysers-Cal i stoga KGRA. 

1. The county roads providing access to the KGRA were not designed to  handle 
geothermal /i ndus t r i  a1 type t ra f f ic  . As a result , these roads have 
progressively deteriorated , as a consequence of increasing geothermal 
development and increasing heavy t raff ic  , requiring either extraordinary 
maintenance or reconstruction. 

2. The most seriously affected roads are Healdsburg-Geysers Road and 
Cloverdale-Geysers Road i n  Sonoma County, and Socrates Nine Road i n  Lake 
County. 

3. With exploration and expansion o f  development, Pine Mountain, "Seven- 
Mile," Pine Flat, Bottle Rock, and High Valley roads will experience the 
same effects 

Extraordinary maintenance, as defined by Lake and Sonma counties, i s  any 
maintenance required over and above the county-wide average cost for 
maintaining paved roads. 

Socrates Mi ne Road has been reconstructed 

4. ? 

5. Because of post-Proposition 13 changes, the counties no longer have the 
funding f lexibil i ty t o  handle both capital reconstruction costs and 
extraordinary maintenance costs. In most cases the counties cannot 
adequately handle extraordinary maintenance costs, 

6. Several approaches are avail able to cope w i t h  extraordinary maintenance 
costs including formalized agreements, county use permits, and perfor- 
mance bonds. 

ongoing expense as long as extraordinary costs are incurred. 
7. Extraordinary maintenance fees can be equitably assessed, and would be an L 
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8. Extraordinhry maintenance costs will be significantly reduced when roads 

9. A power plant proponent has responsibility to mitigate adverse road 

are  reconstructed to an i ndustri a1 -use standard. 

impacts attributable to the proposed power plant. 

Based on the foregoing, Staff has adopted the following policy: 

1. In the case of extraordinary maintenance, the formalized agreement 

geothermal development on the roads i n  the KGRA. T h i s  agreement should 
be reached prior to the submission of an application for the permi t t ing  
of steamfield developnent and certification of a power plant. 

2 . The use of s taff '  s extraordi nary niai ntenance a1 gori thm w i  1 1 be proposed 
as a condition of certification i n  CEC power plant siting proceedings i f  
agreement cannot otherwise be reached between the applicant and the 
affected county. If a road maintenance agreement between the applicant 
and the affected county has not been negotiated 20 days prior to the 
s t a r t  of the evidentiary hearings, staff  will request that  the Ratter be 
adjudicated as an issue during the evidentiary hearings. Evidence would 
be submitted to the Commission committee by CEC s ta f f ,  the applicant, and 
the,county regarding the specific roads anticipated to be used for the 
project, the percentage of project trips using each road, and the 
ordinary and extraordinary maintenance costs associated w i t h  each road. 

3. When use of the extraordinary maintenance algorithm i s  required as a 
condition of certification, staff  will propose an appropriate compliance 
requi rement . T h i s  compl i ance requi rement w i  11 requi re that the 
extraordinary maintenance a1 gori thm be used to calculate the m i  tigation 
payment, and, following b i l l i n g  by the county, that  the applicant verify 
t o  the CEC t h a t  payment has been made. 

4. A l l  projects subject to a road maintenance agreement should be surveyed 
by the county annually on July 1st. be mailed on or before 
September 1st. 

5. County public works departments shall be re s f b k  for maintaining 
accurate road maintenance cost records and for  calculating the annual 

6. Staff recmnends that  the counties consider use of the extraordinary 
maintenance algorithm as  one possible approach to be used when approving 
use pemi ts for steamfield development. 

4 approach is  the preferable method of mitigating the adverse effects of 

1 

* 

Bills sho 

P mitigation fee due from each part pating project. 
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APPENDIX C 

LAKE COUNTY WATER SUPPLIERS OF OVER 200 CUSTOIIIERS 

T h i s  appendix provides a brief summary of the service status for the 15 Lake 
County water suppliers having 200 o ore active customers. The l e t t e r s  iden- 
t i f y i  ng each suppl ier  correspond those used i n  Figure C. For a more 
canpl e te  d i  scussion of facil i ties a ervice capabilities, refer to "Working 
Paper #1: Publ ic  Facil i t ies and Service," prepared i n  1980 by Sedway/Cooke 
fo r  the County Genera 

a. Callayomi County Ma okups): T h i s  d i s t r i c t  
supplies water for  residential and canrnercial use and for f i r e  protec- 
tion; system capacity now is 325 t o  350 gallons per minute; w i t h  a 
reservoir and a back-up pump the system could serve up to 500 to  550 
hookups. In March 1981 the Lake County Board of Supervisors authorized 
disbursement of $5,250 fran the county's AB 1905 account for the d is t r ic t  
t o  conduct ini t ia l  studies on the costs and S i b i l i t Y  of the d is t r ic t  
a1 so providing sewer 

prised of five separate systems fomerly providing service to seasonal 

residences. A recent engineering recmxnded $1 - 5  mil lion i n  
improvements and expansion, and eva1 uati ng study 
recanmendations 

use Mutual Water C A1 though 1 i sted i n  the Sedway/Cooke 
Working Paper #1 and shown on the map i n  Figure C, no additional 
information on this water d i s t r ic t  was on f i l e  w i t h  the Lake County 
Speci a1 D i  s t r i c t s  

d. Lower Lake County D i  s t r i c t  (553 active hookups) : T h i s  system 
operates a t  capacity throughout summer peak demand period and sometimes 
has problems meeting the demand; existing .distribution system inadequate 
to  handle f i r e  flows without losing pressure; new well due to come into 
service i n  the summer of 1980 and d is t r ic t  i s  negotiating w i t h  a 

r Middle town 

b. Cobb Mutual Water C active hooku : This cmpa 
a recreational developments which are now becmi ng full-time year-round 

* 

W 
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developer to get a 1 million gallon storage tank. In Hay 1981 the Lake 
County Board of Supervisors authorized disbursement o f  $tO,@OO from the 
county's AB 1905 ac to help fund a new well and 

active hookups): his company currently 
e r  day and anticipates future demand of 
grading purification plant and adding a 

l y  unl imited service 

1,235 active hookups): T h i s  d i s t r i c t ' s  
peak summer demands of 300 to 325 gallons per minute are nearly equiva- 
lent  to current maximum capacity; d i s t r ic t  has proposed to improve 
service capacity by adding a new clar i f ier ,  using the old c la r i f ie r  for 
storage and modification of the pipe system to  b r i n g  maximum capacity up 
t o  600 gallons per minute. 

g. M t .  Konocti Mutual Water Company (45W active hookups): T h i s  company 
provides service t o  2,980 parcels i n  tEe Clear Lake Riveria subdivision 
and to a golf course i n  the sumr; current summer peak demand i s  250,000 
gallons per day, and capacity i s  400,000 - 430,000 gallons per day. 

h. California Cities Water Company (1,950t active hookups) : The average 
demand over past 3 years has been 730,OOV gallons per day; storage capa- 
city i s  701,000 gallons per day, and pumping capacity is  1,008,000 

i. Clear Lake Oaks C OOW active hookups): T h i s  
d i s t r ic t  provides nd sewer service; systzm pumping capacity o f  500 
gallons per minute is about equal to current summer peak demand; d is t r ic t  
plans t o  increase storage capacity w i t h  new 400,000 gallon tank; future 
expansion o f  water system is  also limited by capacity of sewer system; 
sewer system currently operating a t  55 percent capacity. 

j . Lucerne Water Company (1,lOOt active hookups) : This company supplies 
water for  residential and comEercial users and f i re  protection; pumps 
currently operate daily a t  capacity dur ing  the summer peak period; there 
i s  a limitation on new hookups of 2 per month;  d i s t r ic t  has applied for a 
loan  to bui reatment plant w i t h  500 gallons per minute 

k. Nice Mutual Water Company (60Ot active hookups): T h i s  company could sell  
as  many as 1,000 shares but-could not exceed current service levels 

1. Upper Lake ,County Water District (288 active hookups): T h i s  d i s t r ic t  
provides water and f i r e  protection; meeting current demand b u t  cannot 
provide additional service without increasing storage capacity; proposes 
to  improve service by adding extra well, pump, and reservoir. 

m. City of Lakeport (3,688 population i n  1980): The main well became very 
l o w  d u r i n g  1977 drought; needs to develop additional supply to serve 
demands of growing community; seeking financlng for interim additional 
supply from Clear Lake; has hired engineering firm to develop a water 
master p l a n  through 2025. 

1 

. capaci ty . 

. w i  thout i ncreasi ng storage capaci ty . 

W 
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h, Kelseyville County Water District (690+ active hookups): The d is t r ic t  
l o s t  2 of i t s  4 wells i n  drought i n  1977-and has replaced 1; the d is t r ic t  
has pumped over 15.6 million gallons per day dur ing  summer peak periods; 
district has current storage capacity of 260,000 gallons and feels that 
500,000 gallon capacity i s  needed to better serve i t s  customers. 

8uckingham Park County Water Company (280+ active hookups): T h i s  company 
provides water for residential use and-fire protection; service area 
includes over 300 vacant parcels which must be served when they are = 
developed; recent improvement project i s  expected t o  a1 low the company t o  
provide adequate water supplies to a l l  parcels i n  i t s  service- area. 

I 
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CUMULATIVE POWER PLANT WORK FORCE DATA 
SCENARIO 1: 2,426 MW 

TOTAL - O&M - PPC - - YR/Q - TOTAL - O&M - PPC - YR/Q - O&M TOTAL - WQ - PPC 

79 M 27 5 112 387 85 S 105 21 6 321 92 M 0 295 295 
J 290 112 402 D 130 21 6 346 3 0 295 295 
S 200 112 31 2 86 M 151 230 381 S 0 295 295 
D 220 112 332 3 135 230 365 D 0 295 

295 
295 

80 M 31 0 122 432 S 21 0 230 440 93 M 0 
3 21 0 122 332 D 31 0 230 540 J 0 
S 185 122 307 87 M 385 230 61 5 ’ S  0 295 
D 220 122 342 J 41 5 230 645 D 0 295 

81 M 190 122 31 2 S 460 230 690 94 M 0 295 295 
J 130 122 252 D 505 230 735 3 0 295 295 
S 290 122 41 2 88 M 555 240 795 S 0 295 295 
D 390 122 51 2 3 705 D 0 295 295 

82 M 405 135 540 S 685 95 M 0 295 295 
J 400 135 535 D 650 J 0 295 295 
s 485 135 620 89 M 63 5 S 0 295 295 
D 570 135 705 J 595 D 0 295 295 

83 M 595 160 755 s 285 265 550 ’ 

J 520 160 680 D 520 
S 530 160 690 90 M ’ 185 475 
D 405 160 565 J 135 290 425 

84 M 380 203 583 S 105 290 395 
J 37 5 203 578 D 65 290 355 
S 380 203 583 91 M 50 295 345 
D 290 203 493 J 25 295 320 

85 M 23 5 21 6 451 S 0 295 295 
J 175 21 6 391 D 0 295 295 

KEY: YR/Q = Year/Quarter 
PPC = Power Plant Construction 
O&M = Operation and Maintenance 

ist/MY 
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TOTAL YR/Q - PPC - O&M TOTAL 

92 M 325 31 0 635 
J 425 31 0 735 
S 41 5 310 725 
D 355 31 0 665 

93 M 295 320 61 5 
J 305 320 625 
S 240 320 560 
D 200 320 520 

94 M 125 330 455 
J 95 330 425 
S 50 330 380 
D 25 330 355 

95 M 0 330 330 
J 0 330 330 
S 0 330 330 
D 0 330 330 

D 290 203 493 J 365 300 665 
85 M 235 21 6 451 S 450 9 300 750 

J 175 21 6 391 D 375 300 67 5 

KEY: YR/O = YearjQuarter 
PPC = Power Plant Construction 
O&M = Operation and Maintenance 
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any, Ca l i fo rn ia  Energy Commission 

B i l l  Cornelison, Superintendent,  letown Unified School Distr ic t  

RE: Students  i n  Middletown schools  w parents  are employed i n  geothermal 
occupations.  

The a t tached  d a t a  is  compiled from t h e  r e g i s t r a t i o n  cards  f i l l e d  out  by each 
s tudent  e n r o l l i n g  i n  school as of December 19, 1980. I have ind ica t ed  t h e  
name of t he  employer, the  occupation of the  parent ,  t he  grade i r r s c h o o l  of t he  
ch i ld  and whether t he  s tudent  i s  new t o  the Middletown schools  as of September, 
1980. I have a l s o  included a l i s t i n g  of o ther  occupations t h a t  may be d i r e c t l y  
o r  i n d i r e c t l y  involved with the  geothermal indus t ry .  The d a t a  given i s  simply 
copied from the  r e g i s t r a t i o n  card completed by the  parent ;  no i n t e r p r e t a t i o n  is 
given t o  the  da t a ,  (e,g, , a l l  ch i ldren  of PG6E employees are ind ica t ed  unless  
i t  w a s  clear from the  card t h a t  PG&E emplo,vment i s  r e l a t e d  t o  l o c a l  u t i l i t y  
s e r v i c e  r a t h e r  than geothermal). 
school  (grades K-8) and then f o r  t he  high school  (grades 9-12) 

The d a t a  is presented f i r s t  f o r  t h e  elementary 

is a summation of t he  data:  

TOTAL PLTILS 

OCCbZ'ATI ONS OCCLPATIOXS 

Grades 9-12 

T o t a l  

In  regard t o  new studen 
i n  1980, the  fol lowing 

TOTAL N E W  

OCCLTATIONS 
Grades K-8 

Grades 9-12 
. 

I n  regard t o  the  h i  f i g u r e  i s  i n f l a t e d  due 
t o  t h e  t r a n s f e r  of t en  s tuden t s  l i v i n g  i n  Pope Valley who chose t o  a t t end  Xiddle- 
town High School i n s t e a d  of S t .  Helena High School. The elementary f i g u r e  b e t t e r  
i n d i c a t e s  new r e s i d e n t s  wi th  ch i ld ren  of  who 
geothermal occupations.  

I f  I can be of any f u r t h e r  assist e ,  p l ease  do not  h e s i t a t e  o c a l l  on me. The 
a t tached  information is considered t o  be open t o  pub l i c  access and you are free 
t o  reproduce, d u p l i c a t e  o r  i n t e r p r e t  t h i s  information as you see f i t .  

e- third are d i r e c t l y  related t o  

Decenber 30, 1980 
Id 



, , 
I 

I 
, COMPAiW 
I 

I 1. Smith & Breazeale  
2. Smith & Breazeale  
3. Aminoil 
4. PG&E 
5 .  PG&E 
6 .  PGdE 
7 .  PGdE 
8 .  Atlant ic  O i l  
9. McCulloch 
10. PG&E 
11. Loff land Bros. 
12 .  Montgomery D r i l l i n g  
1 3 .  Yontgomery D r i l l i n g  

15. Union O i l  
16. Loff land 
17 .  Loffland 
18 .  Jackson's Rig Serv ice  

20. Jackson ' s  Rig Se rv ice  
21. Montgomery D r i l l i n g  
2 2 .  PG&E 
2 3 .  PG&E 
2 4 .  PC&E 
2 5 .  PG&E 
2 6 .  Lcff land 
2 7 .  Loffland 

2 9 .  
31. 
32 PG&E 
3 3 .  
3 4 .  
3 5 .  
3 6 .  
3 7 .  
3 8 .  Loffland 
3 9 .  PG&E 
4 0 .  PG&E 
41. 3onterey  D r i l l i n g  
4 2 .  PG&E 
4 3 .  PC6E 
4 4 .  PG&E 
4 5 .  PG&E 
4 6 .  Loffland 
4 7 .  Monterey D r i l l i n g  
4 8 .  PG&E 
4 9 .  Montgomery D r i l l i n g  
50. Union O i l  

I 14 .  Loffland Bros. 

I 19 .  Jackson 's  Rig Serv ice  

11 

I! 

II 

28. 

11 

11 

I1 

I1 

I1  

. . . . . . -. , - 

GEOTHERUL 

JOB 

P ipe l ine  ope ra to r  
P i p e l i n e  ope ra to r  
Geo Operator  I1 
Machinist  
Power P l a n t  Operator  
Mach i n  i s t 
Elec. Tech 
De rr ickman 
S upe r v i s  o r  
Power P l a n t  O w r a t o r  
Der r i  c h a n  
Roughneck 
Roughneck 
Driller 
Heavy Equipment Operator 
Motorman 
Derrickman 
Roustabout Forenan 
Rous t abou t For ercan 
Rous tabout  Forenan 
Floorhand 
Heaw Equipment Operator 
Heaw Equipment Operator 
Heavy Equipment Operator 
Sub Foreman 
Roughneck 
Roughneck 

Driller 

Machinist  

- 

11 

I1 

I 1  

Rigger 

Power P l a n t  Operator 

D r i l l e r  
F i e l d  Clerk 
F i e l d  Clerk 
Tool Pusher 
Line Driver 
Power P lan t  Operator 
Forenan - Conqtruction 
Foreman - Construct ion 
Rig Superintendent  
D r i l l e r  
Operating Foreman 
Floor  Hand 
Welder 

I1 

11 

CHECK I F  
GRADE NEW IN 1980 

6 
5 
8 
7 X 
7 x 
7 
6 * 
8 X 

-4 
4 
K X 
4 
7 .  

t 

1 
6 X 
2 X 
K X 
6 

Spec. Ed. 
4 
8 
Spec. Ed 
Spec. Ed 
6 
3 X 
6 
1 X 
1 
5 
5 
K X 
1 
3 
3 
1 
2 
1 
4 
7 
6 
4 X 

. a  

5 
K X 
2 
4 X 
6 - 
I 

P 
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JOB -GRADE 

Welder 3 
Power P lan t  Operator 1 
Instrument Repairman 3 

8 
Instrument Foreman 5 
Instrument Foreman 6 
Driller 5 
Power P lan t  Operator 1 
Truck Driver K 
Power P lan t  Operator 4 .- 
E l e c t r i c i a n ,  Unit 1/12 K 

62. Jackson's Rig Service  Roustabout Foreman 5 
K 

Power P lan t  Operator 3 
K 

66. A t l an t i c  O i l  Derrickman 1 
67. Aminoil Welder 5 -  
68. Environmental Systems Data Taker 6 
69. PG&E Welder 4 

Driller 8 
Driller 1 

70. Loffland 
71. Loffland 
72. PG&E Electrical  Foreman 8 

5 73. 'I 

74. At lan t i c  O i l  Derrickman 4 
8 
3 

- 

11 11 

11 I ?  

11 

11 

11 I t  

I? 11 

I1 Driller 
F i r s t  P l an t  Cle 

79. Amfaoil Craftsman I 
80. Prombo Corp. Operating Engineer 
81. Loffland Bros. 

83. 
84. 
85. Journeyman Welder 

82. PGEE 
I1 

I ?  

? I  

CHECK IF 
NEW IN 1980 

X 
X 
X 

X 

X 

X 

X 

X 
X 
X 
X 

86. Loffland Bros. 3 
87. Loffland Bros. 2 
88. PGCE 2 

K 
1 

n t a l  Systems 5 
92. Environmental Systems 3 
93. Environmental Systems K 
94. Smith & Breazeale C a t  sk inner  7 

* 95. Smith & Breazeal 1 
Smith & Breazeal 1 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ~ ~ - -  
GRADES 9-12 

1. PG&E Journeyman Velder 12 . 
2. . b i n o i l  Craf tsrcan 10 
3. h i n o i l  C 1: a f t  sman 9 

X 
X 

X 

X 
X 

X 



CHECK IF - _  

GRADE hTk' I N  1980 

4. Aminoil Craftsman 11 LJ 
5 .  Aminoil Not spec i f  11 
6 .  PGdE Foreman 12 

Electrical Foreman 12 7. 
8. Environmental Systems Data Taker 10 

9 9. 
10. Aminoil Welder 9 
1 1. Valley Engineers Laborer 10 
12. Aminoil Computer Operator 12 
13. PG&E Foreman 9 
14. Monterey D r i l l i n g  Tool Pusher -12 
15. PG&E' Super i n  t enden t -10 
16. Loffland Bros. Driller 11 

11 

I1 I1 

I 

I .  

I .  

POSSIBLE GEOTHEKY4.L RELATED OCCC'PATIOXS - GRADES K-8 

Carpenter - s e l f  employed = 5 
* Truck d r i v e r  - I T  Corporation = 1 

Contractor - s e l f  employed = 12 NOTE: Af t e r  consu l t a t ion  with 
f Construction Foreman - Valley Engineers = 2 
* P f p e f i t t e r  - no employer ind ica t ed  = 1 

board members, i t  appears  
t h a t  t h e  geothermal r e l a t e d  

a s t e r i s k  are d e f i n i t e l y  in-  
volved i n  geothermal 

Construction l abore r  = 1 occupations marked wi th  an 
Ecuipment Operator - Gardner Construct ion = 1. 
Equipment Operator - Moore Construction = 1 
Carpenter - Carver Construction = 1 a c t i v i t i e s .  
i e a n s t e r  - Piambo Construction = 1 

* Truck Driver,  Lynn's Trucking = 2 
* Truck Driver ,  Red Archer ( G I I )  = 2 

Carpenter,  DeMac Construction = 1 
Heavy equipment, s e I f  employed = 1 
Welder - s e l f  employed = 6 

0 

* Driller - unemployed = 1 
* Laborer - Valley Engineers = 2 
* Laborer - I T  Corporation = 2 
* Office Manager, Fegles Power Serv ice  = 1 

Yechanic - OCLI = 1 
Carpenter - Xoore Construction = 3 
E l e c t r i c i a n  - unemployed = 3 

c 

r 
v 

POSSIBLE GE0THEIL"IAL RELATED OCCLTATIOSS - G W E S  9-12 = i - '  

D r i l l i n g  consul tan t  - s e l f  employed = 
Truck d r i v e r  - Pe l l co  Trucking = 1 

! 3echanf.c - OCLI = 1 
Contractor - self employed = 1 
Hsavy- Equip. Operator - s e l f  employed 

* Supt. of constructi 'on - Fegle 's  Power 
Laborer, C.R. F redr icks  = 1 
E l e c t r i c i a n ,  CED = 1 
Carpenter - Young American Homes = 1 
Equip. 0pr.-Hitchcock Bros. = 1 
Carpenter-Butts Construction = 1 

2 

= 1  
Service = 1 

Carpenter,  Paul  Wright Inc.= 1 
Carpenter ,  s e l f  employed = 1 
Laborer, employer no t  i d e n t i f i e d  = 3 

*Heavy equipment - s e l f  employed 
(Geysers) = 1 
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TABLE E 

STAFF ANALYSIS OF 
1980 MIDDLETOWN STUDENT SURVEY 

Total  Students Surveyed = 574 

GEOTHERMAL EMPLOYERS GEOTHERMAL- RE LATE D EMPLOY E RS 

Total  Students = 111 Total  Students = 70 

De f in i t e  Geothermal-Related 

9 Val l e y  Engineers 5 

Union Geothermal 3 Fegles Power Service 2 
Lynn's Trucking 2 
Red Archer (G 11) Trucking 

d r i  11 i n g  consult. 2 
A t l a n t i c  O i l  6 heavy equi pt.  1 
Lof f land Bros. 17 Unemployed-dri 1 l e r  1 
Montgomery D r i l l i n g  No employer l i s t e d  1 
Monterey D r i l l i n g  19' 

. McCulloch (MCR Geoth.) 1 I T  Corporat i on 3 

2 311.7% m- 
Self-employed: 

Other Possible Geothermal- Related 

This group covers a v a r i e t y  o f  employers 
and occupations which the school d i s t r i c t  

ned may be i n d i r e c t l y  involved 
al. This group includes 51 

Power Plant Operators 

Number - % 
Jackson ' s Rig Servi ce a1 Students i n  D i s t r i c t  574 100 
Smith & Breazeale i n i t e  .Geothermal Employers 111 19.3 

othermal-Re1 ated 19 3.3 

o t he rma 1 - Re 1 a t  ed 8.9 

ermal Students 181 31.5 

51 
* 

i 



I 

0 

8 
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I 4 

LAKE COUNTY STUDENT SURVEY, 1981 

uest ion 5 
Total  Questfon 4 9 Geothermal- 

' D i s t r i c t  Students (Power P1 ant ) Related Services) 

' Middletown Unif ied 64 163 

Konocti Un i f ied  42 156 

48 125 

X o f  Students 10.3 26.4 

% o f  Students 1.9 7.1 

2.2 4.3 10.7 % o f  Students 

% o f  Students 0.3 1.2 2.4 

% o f  Student 0 0 2.0 

X o f  Students 6.0 3.0 12.9 

% o f  Students 0.6 2.1 4.0 

% o f  Students 100 7.5 0 0 9  7.5 

, Ke lseyv i l le  Unif 

Lakeport Uni f ied 4 '  16 31 

lucerne Elementary 0 0 .  4 

Upper Lake Union Elm. 26 13 56 

Upper Lake Union High 2 7 13 

County O f f i ce  o f  Educ. 53 4 0 0 4 

County TOTALS 6,248 254 108 190 552 
% o f  Students 100 4.0 1.0 3.0 8.8 

hurt@: Cornelison, 1982; Lake County Off ice o f  Education, 1983. 

799/WO 
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County A d m i n i s h i o n  Centar 
Room 1 l l E  

Education Buildins 
410 Fiscal  Drive 

Santa Rosa, CA 95401 

V.T. Hitchcock 

Legal co,,;,I- - en6 Augustc Choutaau . 

a County Office o f  Education 

. 
4 
%. 

June 1, 1982 

Mr. Joe O'Hagan 
California Energy Commission , 

1111 Howe Avenue, MS 32 
Sacramento, CA 95825 

Re: Geysers Cumulative Impact Study 

. 
(707) 527-2429 / 527.2133 



N a m e  of School e .  

Student 's  Name: 

Parent  or 
Guardian's Name: Name o f  D i s t r i c t  ' .  

Y e s  
I 
I 1. Is a t  least one parent  employed: 
~ 

(a)  a t  a Geysers' powerplant? - 
(b) by a Geysers' powerplant developer,  c o n s t r u c t i o n  

contractor.  or subcont rac tor?  - 
1 
I 

( c )  by a company pr imar i ly  working for o r  supplying 

serv ices  o r  materials to a power p l a n t  or power 
I 

plant  developer, c o n t r a c t o r ,  or  subcontractor? .  

(d) a t  a Geysers' s t e a m w e l l ?  - 
(e) by a Geyser's s teamfie ld  developer,  cons t ruc t ion  

L 

No 

con t rac to r  or subcont rac tor?  

(f) by a company pr imar i ly  working for  or  supplying 

serv ices  or materials t o  a s t e a m w e l l  o r  steamfield 

developer, cons t ruc t ion  c o n t r a c t o r ,  or  subcont rac tor?  - 
2. If you answered yes t o  any ques t ion  i n  (l), p lease  

state - 
(a) The name of t h e  company fo r  which you work: 

t 

(b) The number of school c h i l d r e n  l i v i n g  w i t h  you and t h e  

grades which they are c u r r e n t l y  a t tending:  
Number of Children Grades 





- .. 
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APPENDIX G 

VER GEOTHERMAL DEVELOPMENT 

t i t i e s  which monitor d control  the 
various aspects o f  geothermal explorat ion and development i n  the Geysers KGRA. 
These e n t i t i e s  include federal, state, and loca l  agencies, which o f ten  have 
s im i la r  respons ib i l i t i es .  The agency i d e n t i f i c a t i o n  and b r i e f  descr ipt ions 

e are intended t o  help c l a r i f y  the i n te r re la t i onsh ip  o f  responsi- 
a1 l eve l s  and 

ernment i s  resp 
vel  opment and 

c r i t e r i o n  i s  the ownership o f  the subsurface mineral 
have determi.ned t o  i n c  e geothermal steam, Secondary c r i t e r i a  f o r  deter- 
mining l e v e l s  and exten b i l i t y  are re la ted t o  the developmental 
phase being contro l  1 ed . leve l  o f  c r i t e r i a  i s  re la ted t o  the type 
and number o f  permits and environmental clearances required f o r  each develop- 
menta e. 

Federal Government 

The federal government 
KGRA. The federal tan which the ma jo r i t y  o f  the current  geo- 
thermal explorat ion and development have occurred are within the j u r i s d i c t i o n  
o f  the Bureau o f  Land Management (BLM). P r i o r  t o  leasing these lands f o r  geo- 
thermal development, the federal government prepared an Environmental Impact 
Statement (EIS) on the lease program. Following completion o f  the E I S  i n  

1 opment 

s leases, and 
the highest b i d  se o f  the lease f o r  development. These lease 
agreements a1 so provide for roya l t y  payments from the resource produced from 
the leasehold. The money generated from the leases and the roya l t y  payments 
f o r  the developed resource i s  s p l i t  50:50 between the federal government and 
the s tate government. As the r e s u l t  o f  AB 1905, passed i n  1980, 40 percent o f  

i l a b l e  f o r  lease an 
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the s tate 's  share o f  the money produced by sale o f  the leases i s  now returned 
t o  the county i n  which the lease i s  located. Refer t o  Chapter V f o r  addi- 
t i ona l  discussion o f  AB -1905 and the revenues accruing t o  the four counties o f  
the Geysers KGRA. 

P r io r  t o  1982 the Conservation D iv is ion  o f  the United States Geological Survey 
(USGS) shared respons ib i l i t y  f o r  port ions o f  the lease management program. 
Generally, t h i s  u n i t  o f  the USGS had respons ib i l i t y  f o r  subsurface a c t i v i t i e s  
and BLM f o r  the surface ac t i v i t i es .  I n  January 1982 the Minerals Management 
Service (MMS) was established by an order o f  the Secretary o f  the In te r i o r .  
The new MMS was comprised o f  the Conservation D iv is ion  o f  USGS and the Outer- 
Shelf Management D iv is ion  o f  the BLM and reported d i r e c t l y  t o  the Secretary o f  
the In te r i o r .  arm of the Depart- 
ment o f  I n t e r i o r  f o r  management o f  onshore and of fshore leasing and roya l ty  
co l l ec t i on  from o i l  , gas, and geothermal resources. 

I n '  December 1982 Secretary o f  I n t e r i o r  Watt issued Secretar ia l  Order No. 3087, 
which fu r ther  ref ined the responsibi l  i t i e s  and orgnizational rest ructur ing o f  
the minerals management funct ion w i th in  the Department o f  I n te r i o r .  Under 
t h i s  order, the BLM has respons ib i l i t y  f o r  environmental review o f  onshore 
mineral a c t i v i t i e s ,  resource c lass i f i ca t ion ,  geosc ient i f ic  and economic eval u- 
at fan o f  leaseable mineral t racts ,  issuance o f  leases and permits, and 
approval and d i r e c t  supervision ( inspect ion and enforcement programs) o f  both 
pre- and postlease explorat ion and development operations. The FSMS w i l l  have 
responsi b i  1 i ty f o r  royal ty  management , i ncl  udi  ng those mineral revenue manage- 
ment a c t i v i t i e s  cur ren t ly  w i  t h f n  the BLM. I n  addit ion, the MMS w i l l  continue 
t o  exercise respons ib i l i t y  f o r  of fshore leasing and mineral management. S ta f f  
of the MMS who have been involved i n  the management o f  onshore mineral s and 
leases w i l l  be reassigned t o  the s ta te  and d i s t r i c t  o f f i c e s  of the BLM. The 
Ukiah d i s t r i c t  o f  BLM and the D iv is ion  o f  Minerals a t  the s tate o f f i c e  o f  BLM 
now w i l l  have overa l l  respons ib i l i t y  f o r  management o f  the leases and geo- 
thermal development i n  the Geysers KGRA. 

The explorat ion for  and development o f  geothermal resources on federal Sands 
i s  governed by the Geothermal Steam Act o f  1970 (Public Law 91-581). Under 
the terms o f  t h i s  act, once the ' land i s  leased, the geothermal developer must 
prepare a proposed Plan o f  Operation, which must be approved by the d i s t r i c t  
o f f i c e  of the BLM. This plan i s  prepared, submitted, and reviewed i n  stages 
based upon the stages o f  geothermal development. The plan de ta i l s  the work 
t h a t  w i l l  be followed i n  preparing the well  pads, d r i l l i n g  the wells, 
explor ing f o r  a v iab le  steam resource, and, eventually, using the resource. 
The BLM reviews the p l  an and, a f t e r  making any necessary changes, approves it. 
When reviewing the plan, the BLM also ca re fu l l y  considers any s tate o r  loca l  
ordinances which may be per t inent  and ensures t h a t  the geothermal developer's 
plans w i l l  comply w i th  these, as wel l  as the federal government's 
regul ations. 

Within the Geysers KGRA there are lands which are now owned and occupied by 
pr iva te  ind iv iduals  b u t  f o r  which the federal government re ta ins  the subsur- 
face mineral r ights .  These lands comprise about 8 percent o f  the KGRA and 
were acquired by pr iva te  landowners under the 1916 Stock Raising and Homestead 
Act. By cour t  in terpretat ion,  p r iva te  acquis i t ion o f  surface r i g h t s  under 
t h i s  ac t  d i d  not  include ownership o f  the geothermal steam. The r i g h t  t o  
explore and develop the steam on these lands i s  thus subject t o  the same 
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management and cont ro ls  as t h a t  on other  federal lands i n  the Geysers. The 
BLM has the same respons ib i l i t i es ,  and the lease b i d  revenues and steam 

subject t o  the same 50:50 d i s t r i b u t i o n  t o  the federal and s ta te  

on these lands, the federal 
epared an EIS on the proposed use o f  the lands f o r  geothermal 
he federal government determined t h a t  the decision t o  lease the 
d a major ac t ion  under the terms o f  the National Environmental 

1. Before ind iv idua l  lease t r a c t s  are released for  b i d  and 
Environmental Assessment Report (EA o r  EAR) i s  prepared. This 
i f i c a l l y  describes potent ia l  environmental concerns and m i  ti- 

gat ion considerations f o r  the spec i f i c  lease t ract .  The regulat ions imple- 
menting the Geothermal Steam Act  a lso  require t h a t  an environmental baseline 

power p l a n t  on the geothermal lease lands. Once operations commence, a 
regu la r  envi romnental monitoring program mus 

State Government 

c study be conducted throughout the one-year per iod p r i o r  to operation o f  a ' 

e maintained (USGS, 1970). 

o State Lands Commi ssion--Appro l y  7 percent of the land i n  t h e -  
Geysers KGRA i s  owned and administered by the state. The State Land 
Commi ssion (SLC) ac ts  as a l a  l o r d  fo r  a l l  state-owned lands and i s  
responsible f o r  leas ing t r a c t s  of s ta te land fo r  the explorat ion and 
development o f  geothermal resources. The SLC sets addi t ional  requi re- 

phase and one f o r  the power p l a n t  construct ion phase. The Ca l i f o rn ia  
Energy Commission i s  the lead agency f o r  s f t i n g  geothermal power p lan ts  
and re la ted  f a c i l i t i e s  on both s tate and p r i va te  lands, For  geothermal 
explorat ion on s tate lands, the SLC may e i t h e r  prepare an environmental 
document as the lead agency o r  adopt the environmental document prepared 

county for a la rge  leasehold area which contains a parcel o f  s ta te  
For  geothermal explorat ion on pr iva te  lands, the county ac ts  as 

of an environmental docu- 

- 
geothermal resour- 

s, which make up 70 

proposed exploratory d r i l l i n g  operations are envi romen ta l l y  acceptable 
res ts  w i t h  the D iv i s ion  o f  O i l  and Gas. This agency ensures t h a t  explo- 
ra to ry  wel l  pad construct ion and the wel ls  themselves comply w i th  the 
regulat ions o f  the Ca l i f o rn ia  Environmental Q u a l i t y  Act (CEQA). As 
mandated by AB 2644 i n  1979, the D iv is ion  o f  O i l  and Gas has CEQA respon- 

i t y  as the lead agency on a l l  exploratory d r i l l i n g  pro jects  where 
land o r  the mineral r i g h t s  are  not  under the j u r i s d i c t i o n  o f  the 

federal government, Any CEQA document processed by the D iv is ion  o f  O i l  
and Gas i s  commented upon by the county i n  which the exploratory wel l  i s  

L percent o f  the Geysers KGRA, the respons ib i l i t y  for ensuring t h a t  

W 
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I 
t o  be located. Addi t ional ly ,  t h i s  document i s  used by the county during 
i t s  condi t ional  use permit  hearing on an exploratory well. 

Should the exploratory d r i l l i n g  prove successful, the geothermal 
developer usual ly  desi res t o  continue developing addl t iona l  wel ls  t o  
gather s u f f i c i e n t  steam t o  supply a power plant. When geothermal 
resource development s h i f t s  from the exploratory d r i l l i n g  phase i n t o  the 
f u l l  f i e l d  development phase, then the environmental review responsibi l -  
ity also changes. For f u l l  f i e l d  development the county has CEQA respon- 
s i b i l i t y  as the lead agency. 

o Ca l i fo rn ia  Energy Commission--The CEC has s tate regulatory respons ib i l i t y  
?or the s i t i n g  o f  a l l  t h e m 1  power p lants  rated a t  50 MW o r  greater. As 
shown i n  Tables 18 and 19 o f  the study most o f  the new geothermal power 
p lan ts  proposed o r  planned f o r  the Geysers KGRA exceed 50 MW and thus 
cane under the CEC s i t i n g  j u r i sd i c t i on .  Technically, the CEC does no t  
have j u r i s d i c t i o n  over 'developments on federal lands. Huwever, the 
federal and s tate agencies w i th  s i t i n g  j u r i s d i c t i o n  signed a memorandum 
o f  understanding, agreeing to work together i n  t h e i r  required review pro- 
cesss t o  minimize dup l ica t ion  o f  e f f o r t  and permi t t ing time. I n  the 
f i r s t  two CEC regulatory proceedings f o r  geothermal power p lants  to be 
s i t e d  on federal lands, the responsible federal agencies par t i c ipa ted  i n  
the CEC process and incorporated the CEC's f ind ings and recommendations 
i n t o  the i  r own regulatory documentation. 

Under CEQA requirements the CEC i s  the lead agency fo.r preparing the E I R  
f o r  proposed geothermal power p lan ts  and re la ted f a c i l i t i e s .  I n  the 
Geysers development area, the capping o f  the Magma Wi ld  Well and the use 
of  i t s  steam t o  produce approximately 5 MW o f  power was an exception to 
t h i s  requirement. The CEQA respons ib i l i t y  f o r  t h i s  p ro jec t  went t o  the 
county i n  which the wel l  i s  located. For  the two geothermal f a c i l i t i e s  
located on federal lease land, the responsible federal agencies jo ined 
the  CEC i n  the preparation o f  environmental documentation necessary t o  
meet the requirements o f  both NEPA and CEQA. 

Many s tate agencies are involved i n  reviewing the environmental documents pre- 
pared by the lead agencies f o r  geothermal projects. Under the CEQA d e f i n i -  
t i o n s  they are considered responsible agencies because they have approval 
power over a p a r t i c u l a r  p a r t  o f  a project .  These responsible agencies include 
State Lands Commission, D iv is ion  o f  O i l  and Gas, Regional Water Q u a l i t y  
Control Boards, Department o f  F ish and Game, l oca l  A i r  Po l l u t i on  Control 
D i s t r i c t s  o r  Management Boards, So l id  Waste Management Board, and the CEC. 
Depending upon circumstances, these responsible agencies may sometimes be the 
lead agency f o r  a proposed project .  

A1 1 o f  these agencies consider the environmental documentation before grant ing 
t h e i r  approval. They are required by l a w  t o  c e r t i f y  the adequacy o f  the 
environmental document which describes the environmental impacts o f  each geo- 
thermal project .  This i s  t rue  whether they be a lead o r  responsible agency. 
To accomplish t h i s  goal each agency appl ies i t s  own standards and requires 
spec i f i c  informat ion necessary t o  sa t i s f y  i t s  own regulat ions and penni t  
requi rements. It then approves the f i n a l  environmental document. 

t 
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Local Governments 

A t  the l oca l  l eve l  the c governmental e n t i  t i e s  which exercise 
j u r i s d i c t i o n  over geothermal develbpment i n  the Geysers KGRA. This i s  accm- 
pl ished p r imar i l y  through land use de 

Counties regulate the use o f  p r i va  
KGRA they have no t  chosen t o  s p e c i f i c a l l y  zone land f o r  geothermal develop- 
ment. Rather, through the 1 ssuance o f  various condit ional use permits, 
counties can choose t o  exercise author i ty  over the d i f f e r e n t  phases o f  
geothermal development. Conditional use permits are issued .on a project-  
by-project bas is  f o r  exploratory and developmental d r i l l i n g .  Addi t ional ly,  

Z .  during each phase o f  geothermal development, the counties i f s u e  grading and 
bu i l d ing  permits f o r  roads and construction no t  re la ted t o  the power p l a n t  
f a c i l i t i e s .  A l l  the permits issued requi re t h a t  developers conform t o  a l l  
county regul at ions governing geothermal operations . 

i n  the preparation o f  envi ronmental documen- 
t a t i o n  f o r  proposed development o f  we1 1 s producing 
steam s u f f i c i e n t  t o  supply a power l an t .  They assume t h i s  CEQA responsibi l -  
i t y  only on p r i v a t e l y  owned lands, whether o r  not  the federal government 
re ta ins  mineral r i g h t s  t o  the steam. The county acts as a responsible agency 
i n  meeting i t s  CEQA r e s p o n s i b i l i t i e s  f o r  exploratory d r i l l i n g  and power p l a n t  
development on s ta te  and p r i v a t e l y  owned lands. 

I f  a geothermal developer wishes t o  proceed from explorato d r i l l i n g  t o  f u l l  
f i e l d  development, the county holds a publ ic  'hearing under the auspices o f  the 
planning department, t o  determine i f  a negative declarat ion o r  an EIR i s  
needed. I f  a l l  t h a t  i s  required i s  a negative declaration, only one 
addi t ional  meeting may be necessary. A t  t h i s  meeting the negative declarat ion 
i s  reviewed, and, fo l lowing t h i s  review, a condit ional use permit may be 
granted. However, i f  an EIR i s  needed, a minimum o f  two addi t ional  meetings 
are required. The f i r s t  o f  these involves the review o f  the E I R  t h a t  has been 
wr i t ten,  and the second i s  a pub1 hearing on whether a condi t ional  use 
permit  should be granted. 

o County Planning Departm county p l  anni n because of 
+ s ta tutory  requirements, perform the major i ty  o f  the regulatory and 

admini s t r a t i v e  work re1 ated t o  geothermal development f o r  those counties 
. i n  the KGRA. The r e s p o n s i b i l i t i e s  o f  the planning departments, as well  

as the other county agencies involved w i  t h  geothermal devel opment, depend 
upon both the surface and min 1 ownership of t land on which the 
devel opment oc.curs . 
For pro jects  where'the surface and mineral r i g h t s  are the property o f  the 
federal government, the county planning departments do not issue use per- 
mfts. They do not funct ion as a responsible agency, and they are not  
involved i n  the regulatory process during any phase o f  geothermal 
development, inc lud ing exploratory d r i l l i n g ,  steam f i e l  d development, and 
power p l a n t  development. Hawever, federal law does requi re t h a t  the BLM 
and other federal agencies adhere t o  appl icable county regul at ions and 
o rd i  nances concerning geothermal devel opment. 

f u l l  f i e l  d of geothermal 

" 

a 

W 
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i I f  the property i s  w i th in  pr ivate ownership, the county planning depart- 
ment i s u e s  condit ional use permits, even though the federal government 
re ta ins t i t l e  t o  the mineral r ights .  Conditional use permits are also 
issued f o r  other d i f f e r e n t  combinations o f  land and mineral r i g h t s  owner- 
ship i n  the KGRA. A t  t h i s  time, however, i t  i s  no t  c lear  whether 
the counties would have regulatory author i ty  over land where the surface 
and mineral r i gh ts  r e s t  w i th  the state. 

The counties usual ly do not issue bu i ld ing  permits f o r  the construction 
o f  the geothermal power plants and re la ted f a c i l i t i e s  which are under the 
j u r i s d i c t i o n  o f  the CEC. However, they usual ly par t i c ipa te  i n  the CEC's 
s i t i n g  proceedings, and t h e i r  loca l  requirements are incorporated i n t o  
the CEC's decision. Following approval o f  a geothermal power plant, the 
CEC may delegate respons ib i l i t y  t o  the county bu i ld ing  inspector and 
other representatives o f  the planning department t o  monitor some o f  the 
construction a c t i v i t i e s  while the Sect i s  i n  progress. , 

o County A i r  Po l lu t ion  Control Distr ict-The s tate A i r  Resources Board has 
'delegated some types o t  emission control  r u l e  making and monitoring t o  
the - loca l  a i r  p o l l u t i o n  control  d i s t r i c t s .  For each of the various 
phases o f  geothermal resource development and use, the county A i r  Pol lu- 
t i o n  Control D i  s t r i c t s  establishes the emissions 1 imi ta t ions  which must 
be met by the geothermal developers and users. 
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