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SECTION I :  INTRODUCTION 

Assessment of Imperial Val ley geothermal resources has been proceeding 
fo r  many years. 
anomolies underlie the County. These resources are useable f o r  production 
of e l ec t r i ca l  energy, d i r ec t  heat industrial  development, and other 
purposes, such as  minerals recovery. Imperial County pol icy on geothermal 
development has focused on planning the development of resources i n  order 
t o  maximize benefits  and minimize negative impacts. 

Early research indicated t h a t  major geothermal resource 

In September 1979, Imperial County and the U.S. Department o f  Energy 
formed a Cooperative Agreement (#DE-FC03-79ET27196) f o r  the purpose of 
ass i s t ing  Imperial County i n  preparing f o r  and f ac i l i t a t i ng  geothermal 
commercialization. T h i s  Agreement was extended and modified between 
1979 and 1982 t o  continue the support o f  County services necessary fo r  
the development of geothermal energy. 

All geothermal development and exploration i n  Imperial County has been 
affected by this Cooperative Agreement. A Geothermal Office 
has been established to  coordinate a l l  geothermal a c t i v i t i e s  o f  the 
County. 
t o  stimulate and suppor t  the development o f  geothermal energy. 

The Office i s  responsible f o r  investigations and a c t i v i t i e s  

The Geothermal Coordinator i s  responsible for monitor ing geothermal develop- 
ment i n  Imperial County, anticipating and addressing important issues,  
col lect ing and developing information, and enccuraging d i r ec t  heat 
development. The Geothermal Planner guides development projects t h r o u g h  
the permitting process, including application review, hearings, environ- 
mental review, and permit drafting. 

The Geothermal Staff keeps decision-makers informed on matters regarding 
geothermal development, provides for  timely review of permits, and performs 
necessary review and clearance o f  monitoring and m i  t igation programs. 
s t a f f  maintains contact w i t h  geothermal developers regarding the s t a tus  
of development projects and any problems t h a t  a r i se .  The s t a f f  a lso 
provides technical assistance t o  developers, other governmental agencies 
and the public. 

This report discusses the progress of geothermal development i n  Imperial 
County d u r i n g  the p a s t  three years, County a c t i v i t i e s  i n  support of 
geothermal development, and current challenges and future needs o f  the 
geothermal industry and the County. 

The 

SECTION 11: STATUS OF GEOTHERMAL DEVELOPMENT 

Resource Asses smen t 

Exploration and assessment of  Imperial Val ley geothernial resources has 
continued throughout the Agreement period. Development companies have 
assessed most areas o f  the central i r r iga ted  valley. Exploration i s  
proceeding i n  several deser t  areas. 

In 1980, the U.S. Geological Survey defined two additional "Known Geother- 
mal Resource Areas" ( K G R A s ) :  i n  July, the Westmorland KGRA which covers 
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3,200 acres, arid, i n  December, the East Brawley KGRA which covers 70,211 
acres. 

Exploratory work by MCR Geothermal south  o f  the Brawley KGRA has 
ident i f ied an additional geothermal resource. In October 1982, 
the U. S. Minerals Management Service announced the designation 
of  the "South Brawley'l KGRA, which covers 12,640 acres between 
the c i t i e s  of Brawley and Imperial, e a s t  o f  Highway 86. 

See Appendix 1 for locations o f  Imperial County K G R A ' s  which have potential  
for  development f o r  e lec t r ica l  generation. 

In a d d i t i o n  t o  continued exploration of the i r r igated area of the Valley, 
exploratory e f f o r t s  are  proceeding i n  the w e s t  desert  area, par t fcular ly  
near the Supersti t ion Fiountains and near the Salton Sea. Several explor- 
atory d r i l l i n g  projects have identified promising areas fo r  future deep 
exploratory wells and plans a re  i n  progress for d r i l l i n g  i n  these areas. 
Dril l ing will begin i n  November, 1982, a t  b o t h  the "Truckhaven Prospect'', 
located near Salton City on the west side of the Salton Sea, and the 
East Brawley KGRAI 

n 

Assessment o f  the resource off-shore a t  the Salton Sea has begun w i t h  the 
d r i l l i n g  o f  a ser ies  o f  shallow temperature holes. 
wi l l  lead t o  selection of areas f o r  more extensive tes t ing.  

Data from thfs d r i l l i ng  

Resource Util ization 

In 1979, geothermal development i n  Imperial County was only b e g i n n i n g  t o  
move from an errrphasis on research and exploration t o  developtuent of the 
resource. Since 1979, three 10 megawatt power plants have begun production 
i n  Imperial County. Development o f  resource u t i l  i z a t i o n  processes have 
continued. 
of energy production and the remaining technological problems t o  i t s  econo- 
mi cal development. 

A l t h o u g h  the i n i t i a l  progress o f  development d u r i n g  the past  three years 
has n o t  been as rapid nor as  smooth as was anticipated,  substantial  progress 
i n  geothermal u t i l  ization has been made. Technological problems, posed 
by handl ing  o f  the Iinpera'al Va?ley geothermal brines, are  being solved. 

The power plant projects have demostrated b o t h  the feasibl ' l i ty  

Operating Power Plants: 

East Kesa 10 Megawatt Binary Power Plant: 
Power Plant began operation i n  January 1980. 
for the f i r s t  six months as p l a n t  operators resolved i n i t i a l  problems. 
Augus t  1980, t he  plant began producing e l e c t r i c i t y  w i t h  some re1 < a b i l i t y ,  
b u t  was never able t o  meet expectations. 

Nagma Power's 10 Megawatt Binary 
The p l a n t  operated internii t t en t ly  

By 

The f a c i l i t y  was shut down l'n October 1981 so t h a t  some r e f i t t i n g  and 
rebuilding could  be performed. 
have been replaced a s  par t  o f  the rebuild of the f a c i l i t y .  The new 
equipnient should enable the faci l ' i ty  t o  produce 10 megawatts noniinal 
o u t p u t  in the summer and perhaps 13 megawatts i n  the winter. 
f i t t i n g  i s  expected t o  be completed dur ing  October 1982, w i t h  the plant 
resuming operation short ly  thereaf ter .  

Both the heat exchangers and the turbine 

The re- 
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Erawley 10 Megawatt Flash Power Plant: The Union Geothemal/Southern 
California Edison Brawley Power Plant # l ,  a 10 Megawatt Flashed Steam 
Faci l i ty ,  began operation i n  June 1980. During annual inspection i n  
June of 1981, s ignif icant  amounts of corrosion were discovered i n  the 
resource production equipment. 
p i p i n g  as  necessary and resumed operations d u r i n g  July. 

The operators repaired or  rep1 aced 

Brawley plant capacity, while operating, averaged nearly 50 megawatts d u r i n g  
the 2% years o f  operation. Operators a re  s t i l l  endeavoring t o  develop 
new solutions t o  problems encountered during operations. 
experimented w i t h  various technologfes f o r  overcoming corrosion and scal i n g  
problems, control 1 ing emission of H2S, and hand1 i n g  geothermal wastes. 

Monitoring of the Brawley F a d  1 i ty  has detected no adverse environmental 
impacts. Agricultural operations contl’nue u p  t o  the edge of the project 
s i t e ,  subsidence survey fieldwork has detected no localized subsidence, 
and the p l a n t  continues to  meet water quali ty and a i r  quali ty standards. 

Operators have 

Sal t o n  Sea 10 Megawatt Flash Power Plant: The Union Geothermal/Southern 
California Edison/Southern Pacific Dower Plant a t  Salton Sea beaan ooer- 
a t ions during July 1982. T h i s  10 megawati flashed steam f a c i l i i y  ha; 
operated smoothly since s t a r t  u p ,  and has held an average capacity of 
9.4 txegawatts d u r i n g  the  f i r s t  two f u l l  months of operation. 

The f a c i l i t y  u t i l i z e s  a multi-stage spent brine processing system designed 
t o  remove p a r t  of the sol ids  from the brine prior to  reinjection. 
T h i s  system i s  expected t o  r e su l t  i n  decreased volumes of geothermal waste 
requiring d i  sposal , reduced corrosion and scal i n g  problems, and a 1 onger 
l i f e  fo r  the injection wells. 

To date,  operators a re  very pleased w i t h  the i n i t i a l  operation of the 
Salton Sea Power Plant. 

Planned Full-scale Power Plants: 

Geothermal developers will begin construction o f  commercial power plants 
i n  several areas d u r i n g  l a t e  1982 o r  early 1983. These f ive projects ,  
currently i n  the construction, pre-construction, or  plann-lng s t age ,  w S l l  
p u t  Imperial County well on the way t o  ful l -scale  geothermal commercial- 
i za ti on. 

\ 

Heber F l a s h  Power Plant: 
Southern California Edison 47 megawatt power plant a t  Heber. Operators 
a re  d r i l l i n g  the t h i r d  well o f  a to t a l  of 16 wells required for the project.  
The plant, a 52 megawatt gross, double f lash power plant, will u t i l i z e  an 
island d r i l l i n g  concept where the h o t  f l u i d  .Is produced from the center 
of the f i e l d  and injection on the periphery. 
ceeding and the startup f o r  the turbine is scheduled fo r  May 1984. The 
project  received i t s  conditional use perni t  from Imperial County i n  March 
1982. 

Well d r i l l i n g  began i n  July fo r  the Chevron/ 

Design a c t i v i t i e s  a re  pro- 

A f i n a l  clearance from the California P u b l i c  U t i l i t i e s  Commission has been 
obtained, b u t  approval was conditioned upon the a b i l i t y  of the project t o  
provide e l e c t r i c i t y  a t  the ra te  currently charged rate-payers. I f  energy 
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from the project i s  more expensive t h a n  energy from other fue ls ,  Edison’s  
investors would bear the loss. A t  present, i t  i s  unclear how the PUC 
ruling will  a f f ec t  Edison’s plans for this project.  

Heber Binary Project: 
megawatt net p l a n t ,  will begin construction this year. Groundbreaking 

The Heber Binary project,  a 70 megawatt gross, 49 

foF the Project i s  scheduled fo r  November 1982. F i r s t  brine delivery-to 
the power plant i s  scheduled fo r  the t h i r d  quarter of 1984 and the s t a r t  
o f  the two.year demonstration period f s  scheduled t o  begin the las t  quarter 
o f  7965. 
i s  nearly complete. 

These two Helser f a c i l f t l e s  a r e  very fmportant far Imperial County geotherma 
development. Canstruction and operation of these two p l a n t s  o f fe rs  the 
opportunity t a  compare the “dual  f lash” and “binaryri technologies w i t h  
as few variables as possible, since the projects a re  the same s i zeo  will 
be b u i l t  i n  the same anornoly i n  the same time span, and w i t h  geothermal 
resources provided both f ac i l i t i e s  by Chevron Resources. Assesment of 
these Heber projects will provide valuable information on geothernal resource 
u t  i 1 i zat  i on techno1 og i es . 
Salton Sea 28 Megawatt Flash Power Plant-: Magma Power i s  completing 
plans f o r  a 28  megawatt flashed steam power plant a t  the Sa l ton  Sea anomoly. 
Construction i s  scheduled t o  begin d u r i n g  ear ly  T983, 
received a1 1 necessary permits f rom ImperiaT County. 

Magma a lso  plans a 49 megawatt flashed steam power p l a n t  f a r  the S a l t o n  
Sea Anomoly. 
Use Permit. 

South Brawley 45 Megawatt Power P l a n t :  NCR GeothcmaT, in partnership 
w i t h  the California Department o f  Water Resources, i s  p l a n n i n g  a 45 
megawatt power plant t o  be located south o f  the Grawley KGRA.  This 
project  has led t o  a new KGRA designation by the U.S .  Minerals Manage- 
ment Service, as discussed above, and will require a Master Environmental 
Impact Report f o r  the south o f  Brawley areap as wl’l a s  a zo!iing change 
t o  a1 low the production project The Envl’ronmci-lta1 Iinpact Analysis was 
begun i n  l a t e  August and i s  scheduled t o  be completed during ear ly  1983. 

EKR has begun operation o f  a we41 test fac77 i ty  far a 30 day production 
t e s t  o f  the four exis t ing wells. The t e s t  began October ’12, 
objective of the testing i s  t o  develop ’T”nforniat1”on on s t e m  and brine 
chernistry, steam reservoir charac te r i s t ics ,  productivity o f  the wells, 
and in j ec t iv i ty  o f  t h e  brine. 
before reinjection will a l so  be tes ted.  

Sal t o n  Sea 49 Megawatt Flash Power Plant: 
f o r  a Conditional Use Permit f o r  a flashed steam power plant t o  be 
located southwest o f  Niland i n  the Salton Sea anomoly. I n i t i a l  plant 
capacity starting i n  1985 i s  t o  be 25 megawatts. 
increase t o  49 megawatts w i t h i n  three years of i n i t i a l  p l a n t  s tar tup.  

The Environniental Impact Report f o r  t h i s  project has begun. liepubl i c  
has applied f o r  a loan guarantee from the Departwrit o f  Energy to  a s s i s t  
w i t h  the financirig o f  this  project.  

The major equipment i s  being procurred, and f ina l  engineering 

The project has 

To date,  this project has n o t  received a County Conditfonal  

The 

Methods f o r  t reat ing and control1 ing brine 

Republ i c  Geothemal has appl feci 

Capacity will then 
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Direct Heat Development: 

Progress has a l so  been made i n  u t i l i za t ion  of geothermal resources f o r  
d i r ec t  heat projects. 
and technological challenges are resolved, i n t e re s t  i n  d i rec t  heat 
development i n  Imperial County grows. 

As geothermal e l e c t r i c i t y  development proceeds 

The construction of a $69 mill ion geothermal -powered food processing 
p l a n t ,  par t ly  funded w i t h  a DOE geothernal loan guarantee, will help 
t o  demonstrate the potential f o r  d i r ec t  heat u t i l i za t ion  by a major 
manufacturing f ac i l i t y .  
of corn per day t o  produce h i g h  fructose corn syrup and a number of 
co-products. The  plant i s  scheduled t o  begin operation d u r i n g  l a t e  
1984. 

The f a c i l i t y  will process 16,000 bushels 

Financial and technical d i f f i c u l t i e s  a re  slowing progress on the E l  Centro 
Cornunity Center heating and cooling project.  
City o f  E l  Centro and U . S .  DOE are in progress t o  resolve these d i f f i -  
cul t i e s .  

Negotiations between the 

SECTION 111: COUNTY GEOTHERMAL SERVICES 

Activi t ies  of the geothermal s t a f f  cover the range of issues raised by 
geothermal development, including supplying information t o  County policy- 
makers, .planning a c t i v i t i e s  and permitting, developing and implementing 
monitoring programs, developing special services t o  meet the needs of 
the geothermal industry, and encouragtng and f a c i l i t a t i n g  d i rec t  heat 
development. 

T h i s  section will discuss important a c t i v i t i e s  o f  the Geothermal S taf f .  

Advance Geothermal P l  anning 

Every geothermal project i n  Imperial County, whether a shallow temperature 
observation hole, an exploratory well, or a major production project,  
requires a permit from Imperial County which includes soire type of 
environmental review. 

The key t o  County policy on geothermal resources is  t h a t  the County supports 
the development of resources while wlshing t o  assure tha t  adequate safe- 
guards a r e  imposed. The County, therefore, places a m i n i m u m  of r e s t r i c t fons  
on i n i t i a l  exploratory e f for t s :  a developer may conduct i n i t i a l  explora- 
tory e f fo r t s  i n  most areas of the County, wtth  a mini r r ium of environmental 
assessment (a m i  t igated negative declaration i s  often suf f ic ien t ) ,  and 
subject t o  the established standards o f  the County. 

This County policy leads t o  r a p i d  processing of permits: temperature 
holes require approximately ten days; an exploratory permit, if no EIR 
is  required, takes approximately three months,  an exploratory permit 
w i t h  an environmental impact report requires approximately s ix  months. 

An exploration permit does not  give the developer any r i g h t  t o  develop 
resources discovered i t i  the exploration process. 
must be awarded before production act l 'v t t ies  can begin. 

A "Production permit" 
A production 
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permit requires substantial  environmental analysis and contains various 
conditions and standards t o  meet County goals. 

Geothermal production permits a r e  considered on a case-by-case i n  a 
'lcondi t ional use permi t" process. 
the conditions under which  a specif ic  development may occur, the monitoring 
and mitigation measures tha t  must be fmplemented, and other conditions 
as  desired by the County. Processing time fo r  a production permit is 
approximately 6 t o  18 months, i n c l u d i n g  time f o r  preparation of the 
environmental assessment. T h i s  processing time can run concurrently wTth  
processing time f o r  a rezoning application when a specif ic  project  
requires rezoning. 

Throughout the permitting process , the geothermal s t a f f  main ta ins  contact 
w i t h  prodect developers. The  Geothermal Staff keeps decision-makers 
informed of the s t a tus  of individual projects and schedules meetings and 
hearings as necessary. 

See Appendix 2 f o r  a summary of geothermal planning accomplishments 
d u r i n g  the past  three years. 

Geothermal Library 

The  geothermal s t a f f  maintains a l i b ra ry  o f  geothermal-related information. 
Library materials include baseline environtxental studies; varl"ous geother- 
mal pub1 icat ions and periodicals; a comprehensive collection of reports 
on Imperial Val ley geothermal resources, ecanomics, environment, and 
pol icy issues;  environmental inipact documents and other project development 
information; a large var ie ty  o f  technical reports; reports and analyses of 
geothermal development i n  other  areas; and mjscellaneous other documents. 
The  l ib rary  i s  organized by sub3ect matter t o  f a c i l i t a t e  use. 

The  conditional use permit specif ies  

The l ib rary  i s  available f o r  use by members o f  the geothernral comniuntty, 
the County s t a f f ,  researchers, and the general public. The geothermal 
l ib rary ,  developed as par t  o f  the Cooperative Agreement, has proven t o  be 
very valuable t o  the County. 
data on geothermal development provides a valuable base o f  information 
f o r  research on geothermal-related topics.  

The geothermal l ib rary  i s  currently being expanded t o  include fnformatfon on 
geothermal waste reclamation processes, techtiologies, and economlcs; 
geothermal waste d isposa l  options; hazardous waste disposal issues and 
technologies; waste fac i l  i t y  development and operations; federal 
and s t a t e  requirements for waste disposal f a c i l  i t- ies;  Imperial County 
water issues inc lud ing  sources, quantity and qual i ty  of water; water 
processing technology; geothermal cooling water requirements; and 
geothermal inJectlon requirements, impacts, and environmental e f fec ts .  

Availabil i ty of this comprehensive 

Imperial Val ley Environmental Project 

Transfer of information on t h e  Imperial Valley Environmental Project 
(IVEP) has been largely completed, 
Livermore Laboratories (LLL) on the IVEP are f i l e d  i n  the geothermal l ibrary.  
In addition, L L L  has agreed t o  preserve the IVEP data tapes and assure 

All published reports froin Lawrence 
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access to  computer data by representatives of Imperial County. 
t ransfer  system assures t h a t  the in tegr i ty  of the data will be maintained 
w i t h o u t  burdening the County w i t h  data tapes which can n o t  be used due 
t o  the lack of the required computer f a c i l i t i e s .  

This 

A1 though  the majority of  the environmental monitoring in i t i a t ed  as par t  
of the IVEP has been continued, a comprehensive, coordinated 
moni tor ing  program i s  s t i l l  needed. 
program has been found. Current moni tor ing  i s  funded on a year-to-year 
basis,  an individual project bas'ls, o r  i s  required o f  geothermal developers. 

Subsidence Monitoring: 

No funding  for  a more comprehensive 

Regular subsidence monitor ing i s  essential  i n  Imperial County because of 
the h i g h  level o f  natural seismic ac t iv i ty  and the agricultural  industry 's  
dependence on gravity-flow irrigatl 'on and drainage systems. Consequently, 
the geothermal of f ice  has placed a h i g h  p r ior i ty  on the subsidence monitoring 
program. 

Over 400 miles of bench marks, showtng elevations throughout  the County, 
have been established and monitored on a periodic basis since 1971. Appendix 
3 shows the network and i t s  re la t ion t o  the geothermal resource areas. The 
network was established i n  1971, and resurveyed i n  winter 1973, w'lnter 1975, 
and i n  winter 1980. 

The network was severely damaged by the October 1979 earthquake. 
6.5 magnitude earthquake caused some dramatic changes, and necessitated 
a resurvey of the en t i r e  network. Through the cooperation o f  the geothermal 
industry, various public agencies such as  the National Science Foundation, 
the Lawrence Livermore Laboratories, and the Lawrence Berkeley Laboratory, 
and Federal, State ,  and Local Public Agencies, the Network was resurveyed i n  
winter of 1980-81. 

This 

Changes caused by the earthquake include an open rupture beginning near 
the Mexican border and extending northwest f o r  more than 20 miles. 
Differences of u p  t o  1 /2  foot were noted where level l ines  crossed the 
Imperial Fault. A t  the north end of the f a u l t  near Brawley, the ground 
dropped about 3/4 foot  and gradually rose out o f  t h a t  depression fo r  the 
next 8 miles north. The Mesquite Lake area dropped 3 inches t o  
1 foot.  
the drop runs nor th  fo r  6 miles towards Westmorland. 

A drop of several inches i n  the Obsidian Buttes area was detected, 

In l a t e  April 1981, a 5.5 magnitude earthquake occured i n  the Obsidian 
Buttes area.  Leveled areas t h a t  could have been affected were 
resurveyed b u t  no s ignif icant  change was detected. 

The actual potential f o r  geothermal ly-induced subsidence i n  Imperial 
County i s  s t i l l  unknown. The  County monitoring program is designed 
to  detect  subsidence before serious 'lmpacts occur so t h a t  mitigation 
measures can be imposed. Since the basic network is the reference 
fo r  adjustment o f  the s i t e  specific data collected by geothermal developers, 
the network survey data must be periodlcally updated t o  avoid bias ' lng 
the resu l t s  o f  surveys by developers. 
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Geothermal developers a r e  required t o  prepare a plan f o r  subsidence 
detection to  be submitted for approval t o  the Imperial County Public 
Works Department. 
f i e l d  work, and computations conform t o  National Geodetic Survey stan- 
dards. The data from a l l  surveys, plus an analysis of the data,  i s  
submitted t o  the County. If  Subsidence i s  detected, the County may 
require corrective a c t  ion. 

No localized subsidence has been detected to  date a t  o r  near geothermal 
project s i t e s .  
survey data covering a four year period. 
f o r  t h e i r  f a c i l i t y  a t  North Brawley covers e i g h t  years. 
See area, surveys have been run  f o r  etgkt years. 
i n  the Heber project area over a number o f  years as well. 
a l l  the level information received by the Department o f  Public lilorks, 
no s ign i f icant  movement a t t r i bu tab le  t o  geothermal devclopment has 
been observed. 

imperial County has recently received funding for a program t o  monftor 
portions o f  the geothermal subsidence detection network dur ing  the 
1982-83 winter. 
experienced the most movement following the 1979 earthquake and t he  
areas where a geothermal project  7s operating o r  coming on-line i n  the 
near future.  
County i s  most interested in resurveying, and the re lat ionship o f  these 
areas t o  current and proposed geothermal production prajects. 

In subsequent years, the County intends t o  continue the resurvey of the 
network, and intends t o  monitor the network regularly. 
regular monitoring information, publr’c fears  o f  tlre subsidence impacts of 
geothernial development could pose a substantial  obstacle t o  development. 

P u b l i c  concerns raised d u r i n g  the recent hearing on the proposed Nagma 
Salton Sea 49 megawatt geothermal power plant and the Salton Sea Master 
Environmental Impact Report i l lustrate the importance of subsidence 
monitoring. 
was presented t o  the Imperial County PlannSng Conimf ssioners 
of Supervisors, and t h e  p u b l f c .  
on factual information, arid assured the County decis i  on-rakers t ha t  

The County requfres t h a t  quali ty of benchmarks, 

On the East Mesa, Republic Geothermal has  submitted 
Survey data submitted by Union 

In the Salton 
Surveys have been r u n  

In comparing 

The resurvey will update survey data f o r  areas whfch 

See Appendix 4 f o r  a ten ta t ive  indfcation of- areas the 

Wi thou t  

Information on past  geothermal subsidence !iron? Loririg 
the Board 

T h i s  allowed the decisions t o  be based 

orii tsring by geotfierma9 developers tn 
order t o  determine any possible e f fec ts  o f  geothermal development on seismic 
ac t iv i ty ,  
seismic moni tor ing  programs f o r  Public Works Department approval. 

The Geothermal Staff coordinates the revl’ew o f  these plans transnifttiny 
s t a f f  comments and required modifications t o  the developer. Following 
approval and implementation of the program, data and analysis from the 
seisniic monitoring system i s  submitted t o  the County Publ’ic Works 
Department i n  accord 

Seismic networks hav  

Geothermal production permits require developers t o  submit  

ith the approved program. 

ins ta l led  in the Heber and Brawley KGRAs and 
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a network t o  cover the Salton Sea area is  under development. To date, 
seismic ac t iv i ty  does n o t  appear t o  have been influenced by geothermal 
operations. 

Air Qual i ty  Monitoring: 

Enforcement of County and State Air Qual i ty  Standards i s  performed by 
the County Air Pollution Control Dis t r ic t  (APCD). Geothermal developers 
are  required t o  monitor power plant emissions on a periodic basis. P l a n t  
operators submi t  a report on to ta l  project  a i r  emissions of noncondensible 
gases upon a regular, usually monthly, basis, o r  upon request by the APCD.  

The District hopes t o  begin continuous monitoring f o r  H2S by the end of 
1982. Equipment fo r  H2S moni tor ing  has been ordered. 

In addition, the d i s t r i c t  i s  discussing a proposal w i t h  the California 
Energy Commission for three year funding t o  es tabl ish a se r ies  o f  
meteorol ogy/air quali ty monitoring s ta t ions i n  and around geothermal 
resource areas.  The A P C D  would design, purchase, instal  1 ,  and operate 
the network. The network would provide a i r  regulatory agencies w l t h  
data necessary fo r  the development of control s t ra teg ies  so tha t  
both a i r  qual i ty  goa l s  and  f u l l  geothermal development can be achieved. 

If  this program i s  funded by the CEC,  system development and  ins ta l la t ion  
would begin dur ing  1983. 

Water Qual1 t y  Monitoring: 

The California Regional Water Quality Control Board, Colorado River 
Basin Region, and the United States Geological Survey have continued 
the water qual i ty  monitoring program in i t i a t ed  under the IVEP. The 
objective of the water monitoring program i s  t o  continue the collectl'on 
of baseline water qual i ty  data so t h a t  any degradation of water qual i ty  
caused by geathermal development can be identified and mi t iga t ed  or 
eliminated. 

The data collection e f f o r t  consists of sampling a t  about 41 s t a t i o n s ,  
the water samples a re  analyzed fo r  21 constituants. 
development progresses , increases In the concentration o f  consti tuants 
could indicate t h a t  injected geothermal waters are result ing i n  the 
degradation of surface waters. 

As geothermal 

In  addi t ion t o  the regional monitortng described above, geothermal 
developers are required to  monitor a t  project s i t e s .  
Discharge Requirements" issued by the Regional Water Qual i ty  Control 
Board f o r  each geothermal development project,  each developer is  
required t o  instal  1 groundwater monitoring wells a t  locations approved 
by the Executive Officer of the Regional Water Qual i ty  Control Board. 
The developer i s  required t o  take monthly samples o f  f lu ids  contalned 
i n  ho ld ing  basins and from each groundwater monitoring well, and t o  f i l e  a 
monthly report on the resu l t  o f  the laboratory analysis o f  the samples. 

In the "Waste 

The Regional Water Quality Control Board believes t h a t  this program, 
combining s i te -spec i f ic  monitorfng and regional moni tor fng ,  will be 
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su f f i c i  en t o  detect  changes i n  wa-cr quali ty due -3 geothermal development. 

CountylIndustry Cooperative Efforts 

The County Geothermal Staff has facl'l i t a t ed  geothermal development i n  
Imperial County. County decision-makers a re  k e p t  know1 edgeable about 
geothermal development so tha t  the relationship between the County 
and the developers can continue t o  be cooperative. The s t a f f  assures 
e f fec t ive  and orderly processing o f  appl icatlons and plan approvals and 
provides fo r  timely review o f  permits. 

During the past  three years a number o f  cooperative ePforts Rave Been 
undertaken by the County and the geothemal tndustry, spanning  a range 
of projects.  Programs f o r  subsidence manitaring, seismic monitoring, 
and development o f  a geothermal waste dispasal s i t e  are discussed i n  
o ther  sections of this report. Other cooperative e f fo r t s  include an 
annual Geothermal Devel opmerit Meeting, development o f  Master E n v i  ron- 
mental Impact Reports, and varfous k-lnds o f  technical assistance.  

Annual Geothermal Development Meetfng: 

The County Geothermal Staff  organizes a geothermal development meeting 
which i s  held in the s p r i n g  each year,  
opportunity f o r  persons and organizations involved i n  geothermal 
development in Imperial County t o  revfew the problems encountered and the 
progress made, and t o  discuss the prospects f o r  future  development. 

The  meeting provides an 

Speakers include representatives of resource developers, u t i 1  ? t i e s ,  
other  users of geothermal resources, consultants, the County, and 
S ta te  and Federal agencies. 
re la t ionship between industry and gavernment by p r o v i d i n g  a forurn f a r  
discussion o f  development issues. 

A t  the 1980 meeting, presentations focused on planning f o r  geothermal 
resource development i n  Imperial County. Presentations discussed 
research t o  ident i fy  potential t rqac ts  o f  geothermal development, 
research on geothermal u t i  1 izat ion technologies, exploration 
e f f o r t s  , and demonstration projects under development o r  planned. 
Meeting observers commented t h a t  the tmportant next step m u s t  be t o  get 
projects on-line so t h a t  some operatfiig expcrience can be gained, and 
t ha t  more at tent ion should be pa id  t o  potentia'! f o r  direct heat  
u t i l i za t ion .  

A t  the 7981 meeting, presentations emphasized actual development 
e f f o r t s  and experience i n  working w i t h  geothermal f lu ids .  
s tudies  o f  d i rec t  heat u t i l i za t ion  projects had been performed, b u t  
no spec i f ic  d i r ec t  heat projects were proposed. 

The 1982 meeting indicated t h a t  substantial  progress i n  geothermal 
u t i l i za t ion  had been made. 
projects were nearly ready t o  begin construction, and additional 
projects were f n  the planning stages.  
heat u t i l i za t ion  focused on actual proposed projects. 
importance o f  past environmental rnoni toring was recognized t o  have 

The meetl'ng fos t e r s  the cooperatfve 

Some 

Power plant projects were on-line, other 

The value and 
Discussion of di rec t  
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prepared Imperial County t o  address publ i c  concerns regarding geothermal 
development. 
zation, t o  effect ively handle geothermal waste, and t o  identify water 
sources fo r  future developnent was indicated. 

As these br ief  summaries indicate,  the focus of the annual geothermal 
development meeting has shif ted from i n i t i a l  preparation f o r  development 
and preliminary p lans  t o  actual production projects and resolution of 
associated.problems. Future meetings should show the same progress 
in the area of d i rec t  heat projects,  from i n i t i a l  ideas fo r  d i r ec t  
heat u t i l i za t ion  to  actual projects under design and on-line. 

Need for research t o  improve economics of resource ut i1  i-  

The attendance a t  this annual meeting has increased each year, and 
the meeting has f a c i l i t a t e d  conimunication among those involved i n  
geothermal development. 

Sal t o n  Sea Master Environmental Impact Report: 

The preparation of the Sal ton Sea Master Environmental Impact Report 
(MEIR) represents cooperative e f fo r t s  between the County, local geother- 
mal developers, and the California S t a t e  Energy Commission. The j o i n t  
e f fo r t s  resulted i n  the preparation o f  an excel len t  assessment 

The MEIR provides a comprehensive overview of the Salton Sea area,  and 
i s  expected to  function as a source document for fur ther  geothermal 
development i n  the KGRA, a s  well as f o r  other types of development. 
The MEIR i s  expected t o  reduce the time and expense of preparation of 
future Salton Sea EIR’s, since only s i te-specif ic  d a t a  will be required. 

Tec h n  i ca 1 Ass i stance : 

Since Imperial County i s  viewed as a leader i n  the p1annir ;g  for geothermal 
development, the Geothermal Office receives many requests for information 
from representatives of other County and State  Governments. 
supplies information on permitting policies and processes, local developnient 
plans and s t a tus ,  and other topics as requested. 

The Staff 

The Geothermal Staff works w i t h  developers d u r i n g  the preparation o f  
geothermal applications so t h a t  County information needs are met and 
processing time can be minimized. 
developers and users t o  locate other sources of information and a s s i s t -  
ance. 

The Staff a lso a s s i s t s  prospective 

The Geothermal Quarterly Report, prepared by the County Geothermal 
Staff and supported i n  pa r t  by the CountylDOE Cooperative Agreement, 
has proven to  be of i n t e re s t  and  value t o  a wide variety of persons 
involved i n  geothermal development i n  Imperial County. The report 
discusses geothermal development and related a c t i v i t i e s  i n  Imperial 
County. 

a c t i v i t i e s  related t o  geothermal development, such as monitoring 
programs, development o f  County policy and services, and publ i c  meetings 
and hearings. 

Topics include the s ta tus  of  geothermal development projects, 

The report  i s submitted t o  County Supervisors and Pl atini ng Commi ssl’oners, 
and serves t o  keep them informed of the status of development and of 
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any issues t h a t  a r i s e  i n  the course o f  development. Various members of 
the publ i c  and representatives o f  publ  i c  agencies request copies o f  the  
report .  
geothermal service industries, and other related industries have requested 
copies of the report. Representatives o f  various California State  Offices 
a1 so find the Quarterly Report t o  be useful e 

Staff  members who received their trafning i n  geothermal development 
i n  Imperial County have moved Into other positions of importance i n  
geothermal planning and development i n  other local jur isdict ions or 
i n  private industry. 

In November 1980, the Imperial County Board o f  Supervisors created a 
Division o f  Community Economic Development w i t h i n  the County Administrative 
Office. 
t h r o u g h o u t  the County. 
i n  promoting the development o f  geothemal energy, par t icular ly  d i r ec t  
heat u t i 1  i z a t i o n  projects. 
i n  conjunction w i t h  the Direct Heat Study, discussed below, will be uti l ized 
by the Division as p a r t  o f  their general promotfonal package. 

An increasing number o f  geothermal development companies, 

The Division is  responsTble for  promotion o f  economic development 

Promotional material currently bel’ng developed 

The Division has become increasingly interested 

Chal 1 enges of Geothermal Commercialization. 

T h e  Geothermal Staff attempts t o  ant ic ipate  the problems t h a t  will arfse 
i n  the course o f  geothermal development and t o  develop solutions t o  these 
problems. Focus o f  work e f f o r t  i s  dependent upon the needs of the County 
and o f  the geothermal industry and includes fnvestigations and activit ies 
t o  meet those needs. 

Geothermal Waste Disposal : 

Geothemial energy production creates  1 arge volumes o f  waste, which contain 
some proportion of hazardous materials,  such as heavy metals and  s a l t s .  
S t a t e  and Federal regulations require disposal o f  these types of waste 
i n  specially designed and permitted sites.  

S tudies  of geothermal dev ment i n  the Imperial Valley estimate t h a t  
large volumes o f  waste will be produced durl’ng the process of development. 
Reports by the CalSfornia Department o f  Health Services, by Lawrence 
Livermore Laboratory f o r  the U.S .  Department o f  Energy, and by WESTEC 
Services, estimate t h a t  waste volumes wi11 rise from less  t h a n  50 acre- 
f ee t  per year in ’1982 t o  nearly 200 acre-feet  per year f n  199W. 
cumulative total  of 1 
p ted  by 1990. 

WESTEC Services, i n  the Sal ton Sea Master Environmental Impact Report, 
estinated t h a t  f u l l  f i e l d  development i n  the Salton Sea anomoly alone 
would result i n  119 truck t r i p s  per day for sol id  waste d isposa l .  WESTEC 
estimates t h a t  40 truckloads per day from the S a l t o n  Sea Anomoly wfll 
require disposal by 1990. 

A 
t o  1600 acre-feet  of geothermal waste Ss ant ic i -  

Throughout the early years a ?  geothernial development, dri 11 ing operations 
have produced the majority of wastes requiring disposal 
as power p l an t s  begin product ion,  wastes from cooling water blowdown 
and precipi ta tes  from brine will greatly increase the volume o f  wastes 
requiring special disposal. Drill ing muds, currently the major geothermal 

I n  the future,  
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waste, will become a minor waste i n  comparison w i t h  the volumes 
of waste t o  be produced as a r e su l t  of power plant operations. 

A t  this time, Imperial County does not have waste disposal f a c i l i t i e s  
capable of handl ing the anticipated volume of  geothermal waste. 
addition, current waste disposal options are  very cost ly  and could 
present a serious obstacle t o  geothermal development. 
geothermal developers, waste disposal costs per 120 barrel truckload 
have risen-from $180 i n  mid-1981 t o  $530 a t  present. 
o f  waste disposal for a 10 megawatt power plant averages over $25,000 
per month, plus the cost o f  waste hauling. 

In 

According t o  

The current cost  

The County and the geothermal developers recognize t h a t  adequate waste 
disposal capacity is  essential  f o r  continued development of the geothermal 
industry i n  Imperial County. 
11-1 geothermal waste disposal s f t e  has been a focus of a County and 
industry cooperative e f for t s .  
areas f o r  possible use as geothermal waste disposal s i t e s ,  ana lysk  of 
State  pol icy regarding such disposal areas,  and related ac t iv i t i e s .  
Industry involvement has included supplying s t a f f  and equipment for s i t e  
surveys and participation i n  p l a n n i n g  fo r  s i t e  development. 

Action towards development of a Class 

Activit ies have included assessment of various 

Action t o  assure adequate disposal capacity ana f a i r  disposal ra tes  is  
par t icular ly  appropriate a t  this t h e .  The geothermal industry i s  
economically marginal a t  present i n  Imperial County. The excessive 
cost of waste disposal could serve t o  l imi t  or ha l t  development by 
rais ing the cost of geothermal energy above the cost  of other energy 
sources. 

The County has begun e f fo r t s  t o  address the waste disposal problem. 
The f i r s t  step, selection of potential s i t e s ,  has been completed. The 
preliminary report ,  prepared by County S taf f ,  evaluated eleven potential 
s i t e s  fo r  s u i t a b i l i t y  f o r  geothermal waste disposal. 

Several s i t e s  were selected f o r  fur ther  tes t ing.  
l e a s t  one section of land (640 acres) and a re  located outside the 
i r r iga ted  area of the Valley. 
t o  known geothermal resources. 
inc luded  i n  the testing program. 

The second step,  geotechnical tes t ing of the selected potential s i tes ,  
i s  nearly complete. 
Consulting Engineers Is completing an assessment of the apparent impacts 
of local geology and geohydrology on lfmtting the use of a s i te  as  a 
Class 11-1 geothermal waste disposal area and will ident i fy  geologic 
and geohydrologic constraints,  i f  any, t o  development. 
be ranked as t o  their s u i t a b i l i t y  f o r  geothermal waste disposal purposes. 

Following issuance of the f inal  technical report i n  ear ly  December, the 
report will be assessed and recommendations made t o  the Board of Super- 
visors on which  sites should be selected fo r  fur ther  development. 

The next step will include land use determinations, s i t e  acquisit ion,  and 
i n i t i a t i o n  of the s i te  permitting process. As a part o f  these proceedings, 
5t will be necessary t o  perform environmental review o f  the selected s i t e s  

Elost s i t e s  cover a t  

See Appendix 5 f o r  locations o f  s i t e s  
The s i t e s  a re  i n  re la t ive ly  close proximity 

Under a contract w f t h  the County, Brown and Caldwell 

The s i t e s  wi21 
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and preliminary engineering design. 
grant assistance from the Californ’l’a Energy Commission t o  support the 
environmental and prel iniinary engineering portion of: this work. 

Future s teps  will require development o f  the f ina l  engineering plans, 
acquisit ion of a l l  necessary permits, and, f i n a l l y ,  s i t e  development and 
operation. The s i t e  developer and operator has ye t  t o  be determined. 
Options include operation by B County Department, a County-created Board 
o r  Comission, o r  a pr ivate  firm. 

Water For Geothemal Development: 

Current County Pol i c  res 100% in jec t ton  o f  produced geothermal 
fluids. T h i s  policy, however, results i n  the need for supplementary 
water f o r  coaling and injectfon purposes. 
indicate  tha t  water use 
controversia7. 

Suff ic ient  water t o  support long term geothermal development must be 
ident i f ied.  
100% of produced f lu ids ,  must be careful ly  monitored to  deternine .Sf 
a change i n  inject ion policy could be made. 

The County Geothermal Staff has fn f t f a t ed  e f f o r t s  t u  acquire data on 
water ava i l ab i l i t y  and needs. Thfs work wfll lead t o  a preliminary 
report  on water needs and sources fo r  geothematl development. 

Direct Heat Uti l izat ion:  

Imperial Caunty geothermal resources have g rea t  potential f o r  d i rec t  
util ization by industry. 
and, i n  order t o  f a c i l i t a t e  d i r ec t  heat u t i l i za t ion ,  the County has 
undertaken a study t o  assist w i t h  d i r ec t  heat comtnereialization. 
d i r ec t  heat project  was planned t o  meet two major needs: 

1. 

Imperial County has applied fo r  

Recent; public hearings 
eothemaf developers will beconte increasingly 

Existing f a c i l i t f e s ,  which currently inject less than 

Imperial County policy supports such developnient 

The 

Development o f  a marketing plan and package whfch can be usad t o  a t t r a c t  
d i r ec t  use industries t o  Jmpertal Countyy.. 

2. Development af the necessary p lanning  pol ic ies  and procedures fo r  
ications from d i r ec t  heat industr ies ,  

rk ’is focused on preparing 
Imperial County t o  promote the use o f  geothermal energy for  d i rec t  heat 
uti l  ization projects.  A consultant reviewed types of geothermal heat 
applications t o  determine those appl ?cations most compatible w i t h  the 
County’s current agr icul tural  economy. 
o f  u t i l i za t ion  of geothermal energy over other energy sources were 
calculated. 

Potential cost  and energy savings 

In consultation wi th  County s t a f f ,  a comprehensive l i s t  o f  industrles 
potent ia l ly  o f  i n t e re s t  t o  the County was developed. 
categories were selected f o r  fur ther  study. The consultants u t i l  ized 
the Dun and Bradstreet SIC Code ident i f icat ion process t o  compile 

A number of industry 
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l i s t s  of individual firms and d a t a  on those firms for use by the County 
i n  promotional e f for t s .  

Promotional e f fo r t s  will be guided by a development plan prepared by the 
consultants. 
taken by the County, and indicate possible sources of f u n d i n g  f o r  tliarketlng 
e f fo r t s .  

The  plan will identify marketing actions w h i c h  can be under- 

Finally, the consultants will  prepare a brochure which can be used t o  
a t t r a c t  potential developers t o  Imperial County. The brochure will be 
a complete document wtitch can be submitted independently to  potentfal 
developers or as a par t  o f  the  general promotional package prepared 
by the County Division of Economic Development. 

Planning Policies: The objectfve of the planning pol ic ies  task of the 
direct  hea t  study i s  to  develop p l a n n i n g  policies which will 
enable the County to  encourage and control the growth of d i r ec t  heat 
ut i1  i z a t i o n  industries i n  Imperial County. 

Developing policy on d i r ec t  heat projects presents impor tan t  challenges. 
Direct heat projects,  w h i c h  could range from fish farms t o  major manu- 
facturing plants,  r a i se  a variety o f  complex issues. Compatibflity w i t h  
agr icul ture ,  requirements fo r  County Services, socio-economic impacts, 
e t c . ,  vary substant ia l ly  from project t o  project. For comparison, project 
design and issues raised by geothennal e l e c t r i c  production projects 
are substant ia l ly  the same from project t o  project .  

In developing d i rec t  heat policy, the consultant must determine the 
par t icular  factors  influencing development of projects i n  each category, 
such as compatibility o f  new w i t h  existfng uses, p u b l i c  service require- 
ments of more intensive land uses, and impacts o f  project s ize  and number 
of employees. In order t o  implement procedures f o r  h a n d l i n g  d i r ec t  heat 
development, appropriate standards fo r  varfous types o f  projects must be 
devel oped. 

In developing procedures f o r  categorfzfng and assessing Direct Heat Projects, 
i t  i s  essent ia l  t ha t  clear and simple requirements be developed, so t h a t  
developers can know exactly w h a t  i s  required i n  order t o  develop a 
particular k i n d  of project. The outcome o f  this  p l a n n i n g  policy analysis 
could be a s e t  of standards for Direct Heat Development i n  Imperial County. 

Status of the Direct Heat Project Study: 
t o  be completed by the end o f  1982. The  marketinu tasks are  nesrlv comlete.  

The Direct Heat Study i s  expected 

The consultant is- developing the d i rec t  heat  brochure based on t h e -  r e su i t s  
of the completed marketing tasks. The  brochure wfll contain graphics 
anti t ex t  and will be oriented towards so l i c i t i ng  developer in t e re s t  
i n  u s i n g  geothermal process heat. 

The focus, content, format, and graphics layout will be submitted for County 
review i n  ear ly  November. 
the County's Direct Heat Committee. 
master suitable f o r  p r i n t i n g .  Following the completion of brochure desl'gn, 
the County wfll arrange f o r  p r i n t i n g  so tha t  promotional e f fo r t s  can b e g i n .  

The f inal  brochure will r e f l e c t  the i n p u t  from 
The brochure wlll be a reproducible 

The p l a n n i n g  policies task f s  scheduled for completion i n  November. 
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A number of approaches t o  planning policies have been discussed. 
A possible method of handling various kinds o f  di rec t  heat projects,  
w i t h i n  the context o f  current Imperial County Zoning, has been developed. 
The method considers the current zoning of a prospective d i r ec t  heat 
project s i t e ,  and whether a prospective project i s  agr icul tural  or 
nonagricultural i n  nature. In further development o f  t h i s  method, the 
consultant will prepare performance standards fo r  the s ize ,  number of wells, 
f l u id  extraction levels, noise 1 imits, temperature of resource, and e tc . ,  
t h a t  can be u t i l i zed  t o  d i f fe ren t ta te  between projects.  

Following completion o f  the major project tasks and issuance o f  a d r a f t  
f inal  report, the consultant and t h e  County Geothermal Direct Heat 
Committee will present the find-i'ngs and recommendatfons of the  study 
t o  the Board of Supervisors i n  ear ly  December. The fitml report  i s  
scheduled f o r  submission t o  the County f n  la te  December 1982, 

Successful completion of th i s  direct Reat study will preparc Imperial 
County fo r  both promotl'ng and processing direct heat projects. 
County Division o f  Community Economtc Development will be responsible 
for  imp1 ementing promotional e f fo r t s  t o  a t t r a c t  d i rec t  heat industries.  

SECTION 4: SU!y?MARY 

In September o f  1979, Imperial County and the U.S. Department o f  Energy formed 
a Cooperative Agreement f o r  the purpose o f  assisting Imperial County 7'n 
preparing fo r  and f a c i l i t a t i n g  geothermal commercialization. 
ment has been extended from year t o  year t o  continue the support  o f  County 
services necessary f o r  the development o f  geothermal energy. 
summarizes the progress o f  geothermal development during the past  three 
years, County a c t i v i t i e s  i n  support of geothermal development, and current 
challenges and future needs o f  the geothermal jndustry and the County. 

Exploration a c t i v i t i e s  have resulted i n  the ident i f icat ion and def int t isn 
of three add1 t ional "Known Geothermal Resource Areas" (KGRAs) during the 
g r a n t  period: the Westmorland KGRA, the East Brswley KGRA, both i n  1980, 
and the Sou th  Brawley KGRA i n  11982. 
areas of the County as well,  

Three IO megawatt power 
period: 
Southern California Edison 'IO Flegawat't F lash  Power Plant  i n  Urawtey, b o t h  
beginning operations i n  1980, and the Union/Southern California Edison 
10 Megawatt Flash Power P l a n t  a t  the Salton Sea, i n i t i a t i n g  operations 
in 1982. Operation of these f a c i l i t i e s  has demonstrated both  the 

remaining technological problems t o  i t s  economical development. 

Three commercial power plants are scheduled t o  begin construction durl'ng 
l a t e  1982 or ear ly  1983. Groundbreaking for the Heber Binary Project i s  
scheduled f a r  November 1982. S i t e  work has already begun for the Heber 
Flash Power Plant. T h e  Magma 28 megawatt power plant a t  the Salton Sea 
i s  t o  begin construction i n  ear ly 1983. 

Two comercia1 power plants are i n  plannSng stages. MCR Geothermal has 
applied f o r  a permit f o r  a 45 megawatt power plant t o  be located i n  the 

The 

The Agree- 

'This report 

Explaratian i s  continuing in other 

ants  Rave begun operatfons d u r b g  the g r a n t  
the Magma East Mesa 10 Flegwatt Biriary Power P l a n t ,  the Union/ 

f e a s i b i l i t y  of geothermal energy production l'n Imperial County, and the \ 
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new South Brawley KGRA. The environmental analysis f o r  t h i s  f lash power 
plant has begun and the project operators are currently testing their 
production we1 1 s. 
Use Permit f o r  a 49 megawatt f lash power plant t o  be located near Niland 
i n  the Salton Sea Anomoly. The environmental impact analysis fo r  this 
project has begun. 

Republ i c  Geothermal has applied for a County Conditional 

A major d i r ec t  heat project is planned. 
systems Xncorporated wl’ll use geothermal heat t o  process corn for the 
production of h i g h  fructose corn syrup and a number of co-products. 

County e f fo r t s  t o  develop geothermal pl a n n f n g  policies has resulted i n  
e f f i c i e n t  and effect ive processing of geothermal project applications. 
P l a n n i n g  s t a f f  works w i t h  potential developers t o  explain requirements 
so t h a t  County information needs are  n e t  and processing time can be 
minimized. 

The f a c i l i t y  planned by Ultra- 

The geothermal 1 ibrary,  developed as par t  of the Cooperative Agreerclent, 
has proven t o  be very useful. 
geothermal development provides a valuable base o f  information for further 
research on geothermal related topics. 

Availabiltty o f  comprehensive data on 

Transfer of information oi l  the Imperial Val ley Environmental Project 
(IVEP) has been largely completed. 
continued. 
network i s  currently i n  progress. 
by developers a s  part  o f  the requirements o f  theSr geothermal 
production permits. The County Air Pollution Control Dis t r ic t  hopes t o  
begin continuous monitoring for H2S by the  end o f  1982. 
APCD i s  discussing a proposal w i t h  the California Energy Commission f o r  
funding t o  es tabl ish a se r ies  o f  air monitor ing s ta t ions  i n  geothermal 
resource development areas. 
by the California Regional Water Qual i ty  Control Board and the United 
States Geological Survey. 

Envirormiental monitor ing has been 
Resurveying of a portion o f  the subsfdence detection 

Seismic monitoring i s  performed 

I n  a d d i t i o n ,  the 

Water quali ty monitor ing has been performed 

County/Industry cooperative e f fo r t s  include a c t i v i t i e s  i n  a range o f  areas, 
from environmental monitoring and environmental impact analysis t o  efforts  
t o  develop geothermal waste disposal f ac i l  i t ies .  An annual Geothermal 
Development Meeting i s  held t o  provfde an opportunity for  persons and 
organizations involved i n  geothermal development i n  Imperial County t o  
review the problems encountered and the progress made, and t o  discuss 
prospects fo r  future development. Imperial County provides technical 
assistance t o  agencies o f  other County and State  Governments and to  pro- 
spective developers. 
of i n t e re s t  and value t o  a wide variety o f  persons involved i n  geothermal 
development i n  Imperial County. 
makers informed of the status of development and o f  any issues tha t  
a r i s e  i n  the course o f  development. The County D i V i S i G n  of Community 
Economic Development i s  becoming increasingly active i n  promoting the 
development of  d i rec t  heat u t i 1  ization projects. 

The County Geothermal Staff has continued e f fo r t s  t o  meet the challenges 
of geothermal commercial ization. 
disposal s i t e  i s  an important goal i n  th fs  area. Geotechnical tes t ing  

The Geothermal Quarter ly  Report has proven t o  be 

The report serves t o  keep decislon- 

Establ ishment of a geothermal waste 
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of selected potential waste disposal sites has been nearly completed. 
The next step in site development will include land use determinations, 
site acquisition, and initiation o f  the site permitting process. Pre- 
1 ininary engineering and environmental review will be a necessary part 
o f  these proceedings. Imperial County has applied for a grant from the 
California Energy Conmissfon t o  support the environmental and preliminary 
engineering portion of this work. 

The County-Geothermal Staff has begun study o f  water needs for future 
geothermal development. 
water for geothermal development. 

A direct heat utilizatfon study has beer? initiated to assist Imperial 
County in promoting the development o f  geothermal resources for direct 
heat purposes. The study in progress will develop a marketing plan and 
package wh’l’ch can be used to attract direct use industries to Imperial 
County. The project wtll also develop the necessary planning policies 
and procedures f o r  County use 5n processfng use permit applications for 
direct heat industries. 
by the end of 1982. 
policies task is scheduled for completion in November. 

This work will lead to a prelfminary report on 

The direct heat study i s  expected tu be completed 
The marketing tasks are nearly complete, the planntng 
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Appendix 2 

GEOTHERMAL PLANNING 1979-1 982 
SUMMARY OF ACCOMPLISHMENTS 

During the past three years, the Geothermal Staff has: 

Processed and issued 17 exploratory permits fo r  98 wells. 
exploratory permit for 6 wells and one exploratory permit for  a 
tes t  f a c i l i t y  are currently being processed. 

One 

Performed complete study and environmental review process for six 
exploratory projects. 
contracts w i  t h  consultants for  study, and performed environmental 
review. 

Conducted RFP process and administered 

conducted environmental review and issued 19 Notices of  Exemption 
f o r  261 temperature gradient Roles. 

Exercised "lead agency" authority and responsibil i ty f o r  the 
California Divislon of O i l  and Gas pursuant t o  the requirements 
o f  the California Environmental Qual i ty  Act. 
submitted quarterly reports t o  DOG. 

Prepared and 

Conducted environmental review for County geothermal projects of 
subsidence detection and d i r ec t  heat study. 

Processed and issued permit f o r  a Class 11-1 disposal s i t e  prlmarl'ly 
for geothermal wastes. Conducted RFP, administered contract w i t h  
consultants, and performed envtronmental review for this project. 
Currently repeating process for major amendment t o  this f a c i l i t y .  

Processed and issued elght geothemal production permits for f i e l d  
development and power plants for a to ta l  of 134 megawatts. 
processtng three production permit app l l ca t ions  f o r  a t o t a l  o f  147 
megawatts. 
consultants, and conducted environmental review for these projects.  

Cooperated w i t h  the Bureau o f  Land Management and Minerals Manage- 
ment Service to  provide review f o r  six geothermal exploratory projects 
and/or leases and three production projects on federal land. 

Worked jo in t ly  w i t h  DOE i n  preparation of Environmental Assessments 
under NEPA for three DOE funded or loan guarantee projects. 

Currently 

Conducted RFP process, administered contracts w i t h  

Processed t o  completion two major geothermal rezonings covering 118,000 
acres,  i n c l u d i n g  the environmental review and preparation o f  two 
master Environmental Impact Reports. Currently processing a 16,000 
acre geothermal rezoning and Master EIR. 

Currently processing major geothermal d i r ec t  heat use project. 



Currently ass i s t ing  i n  preparation of  d i r ec t  heat study being prepared 
under administration of Public Cllorks Department. 

Currently conducting study and review f o r  revision o f  Geothermal 
E l  ement . 
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