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Information.

Here are the media clips we've
collected so far on the Salton Sea
project.

The clipping service we use
will usually lag about a month
behind, so I would expect more
stories about the project will
show up sometime near the end
of November.

I'11 keep you posted. And I'm
still trying to obtain a copy of
the news ‘broadcast from the Yuma
television station.

We also had another TV station call
about the project. KSMB (the CBS
affiliate in San Diego) wants to
come out to .the jobsite and do a
story when we conduct the next
press tour.

10/29/84 Gary Frantz
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Status of Geothermal Deep Well Experiment

The Department is proceeding with a competitive solicitation to provide a
deep well in the Salton Sea geothermal area for scientific investigatioms.
Several responses are expected. The RFP release is planned for mid March,
with contract award expected by the end of July. Planning for scientific
experiments associated with the well is under way.
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Salton Sea Scientific Drilling Project

. Description

The objective of the project is to penetrate the roots of a known geothermal
system in the Salton Trough, Imperial County, California by drilling a new
well or deepening an existing one 6000 feet beyond the depth at which- a-

_temperature of 300°C is reached. The well will allow tests and measurements

to be performed for determination of the nature of potential reservoirs that
underlie a known high temperature hydrothermal reservoir. A better under-
standing of the genesis and structure of hydrothermal resources will be
achieved, and theories that the nation's hydrothermal resources are far
larger than previously estimated will be assessed. It is also the intention
of the project to make the well available for scientific measurements for a
limited time during drilling and for about one year after completion. The
science community wishes to characterize the natural system in order to
achieve expanded knowledge and understanding of the uppermost part of the
earth's crust to address scientific and societal problems.

Background

The project is a congressionally mandated initiative for which $5.9 million
was appropriated in FY 1984 funds. Only the drilling operation was funded.
Scientific testing and experimentation was not covered. Congress expected the
project to be a sole source procurement. However, this was not possible.

A request for proposals was issued on March 14 to attract bidders.

Status

Proposals were received on May 4, 1984 at the DOE's San Francisco Operations
Office. They were evaluated May 7-9, 1984. Selection of a potential
contractor for negotiation is expected by June 6, 1984, with contract
execution projected by July 31, 1984. A ground-breaking ceremony is
planned in conjunction with Geothermal Program Review III to be held at
El Centro, California, October 16-19, 1984. Drilling of the well is
expected to commence early in 1985. Scientific tests, measurements and
experimentation will continue for about one year after well completion
in mid-1985. Milestones are subject to change, (1) during contract
negotiations; and (2) to enhance the project value during operations, as
determined by the project management structure. -



-y

Aspects Meriting Secretary's Attention

1 L] ‘

The project, funded and managed through DOE/ASCE, can only be
successful if fully coordinated with NSF, USGS and DOE/OER to meet
the science objectives.

The project is one of the first wells of opportunity in the Natiomnal
Academy's program of Continental Scientific Drilling. Others may be
funded through DOE/ASCE's geothermal program because GHID is
developing the technology base (drilling, instrumentation, geosciences)
to make them practicable.

OSTP has expressed high interest, and the project has high visibility
throughout the science community.
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011 & Gas Journal

October 29, 1984

Drilling to assess deep geothermal resource

The U.S. government and industry
have launched a project to tap the
deeper potential of California’s big
geothermal resource with what will be
one of the hottest geothermal wells
driled in the U.S.

Department of Ener;,v let-a $5.3
million contract to Bechtel National
Inc.. a unit of Bechtel Engineers &
Constructors, to spearhead a program
to gather geological/geochemical data
from and assess the resource potential
of deep geotherma) reservorrs near the
Salton Sea in "Californiz’s Imperial
Valley.

Project drilling is expected to en-
counter high temperatures, pressures,
and salinities in combinations never
before dealt with, Bechtel says.

Geothermal experts have dubbed
the Imperial Valleéy the “Saudi Ara-
bia” ol geothermal_power potential. A
number of projects have been
launched in recerit years to tap the
huge geothermal potential in the val-
lev (OG|. Mav 3, 1982, p. 911

Deeper reservoir potential in the
Imperial Vallev could vield 25 million
kw ot geothermal electric power ca-
pacity during the next 30 vears vs.
current shallow reserves potential
there of about 3-7 million kw, savs
Robert W. Rex, president and chier
executnee officer of Republic Geother-
mal Inc.. Santa Fe Springs, Calif.

AMoreover, DOE savs the Bechtel
contract may represent the first of a
government sponsored series of U.S.
research efiorts under the joint
DOE'U.S. Geological Survev:Na-
tional Science Foundation continental
scientific drilling program, which en-
tails other exploration and stud\ of the
earth’s crust. :

Project details. Bechtel's contract
covers planning and managing the
Salton Sea drlling program: data ac-
quisition, design, and construchion of
a geothermal brine treatment plant;
and comprehensive resource assess-
ment.

Plans call for drilling of two wells,
one to reinject the hot geothermal
brine. Well sites would be provided
by Kennecott, a unit of Standard Oil
Co. (Ohio).

Preliminary engineering is under
way in Bechtel's San Francisco of-
fices, with well drilling expected to
start in February 1985. Drilling would
he completed next June and flow test-
ing wrapped up the tollowing August.
Resource evaluation would continue

~through October 1985, and the site

would be closed May 1986.

Drilling will go out for bid during

December and January, with the
award expected at the end of January.

The exploratory well would extend
through the geothermal reservair in
the Niland area to 6,000 it helow the
300° C. isotherm at about 4,000 tt—a
likelv total depth of about 10,000 f1.
Brine salinities are expected to be
250.000-300.000 mgd. The well s
programmed to 1ap the area where
subsurface magma comes into contact
with an underground aquiter.

The eaploratory well would have
30 in. surface conductor set to about
60 1t and 20 in. surface casing sel 1o
500 ft, with a 172 in. hole drilled to
about 4.000 1t. Anter logging, 13% in.
production casing would be set and
cemented back prior to drilling to total
depth o 10,000 1t. Two short term
tlow tests at initial depth are planned,
with logging limited to the well's tem-

perature conditions but, if possible, to
hottom. About 15% of the hole would
be cored. Two 30 day tests would
follow completion. The lower 6,000 ft
of the hole would be uncased.

Plans also call for two stage flash
separation of brine and vapor plus
brine stabilization facilities.

That would assess the vertical ex-
tension of the reservoir underlying the
Salton Sea known geothermal re-
source area, in addition to making the
well available for data gathering and
further experimentation.

Technical challenges. Anticipated
special problems include drillingicor-
ing at that depth, temperature, and
salinity and difficuity in solids han-
dling after flashdown.

The combination of high salinities
and supercritical temperatures ‘also
could create brine properties never
betore encountered, causing severe
corrosion and scaling. In addition, the
most rugged well logging equipment
is rated at about 150° C. less than the
400° C. expected at great depths.

“Some of the technical challenges
in the program may provide opportu-
nities for improvements in drilling and
data acquisition technology,” said-
John Crawiord, DOE project manager.
“\\e also mav be able to learn how
the reservoir recharges itsell and gath-
er information about how the grinding
ot plates in the earth’s crust—and the
heat that's created—atiects a geother-
mal resource.” In addition, some of
the data could aid study of ore forma-
tion. savs Thomas E. Lindemuth,
Bechtel project manager. Typical
shallower geothermal wells don’t con-
tain brines with the high mineral con-
tent expected in the project. .
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Project to hunt —
energy resources

~

near Salton Sea -

By Michael Richmond
Tribune Staff Writer 679

The growing geothermal industry
in Imperial Valley has been bol-
stered by a $5.3 million federal con-
tract awarded to Bechtel National
Inc. for drilling of a 16,000-foot-deep
well to explore the heart of a geo-
thermal resource near the Salton
Sea. .

The two-year contract awarded by
the U.S. Department of Energy calls
for drilling into the hot magma, or
molten rock, beneath the earth’s sur-
face, near Niland, where tempera-
tures of up to 750 degrees Fahrenheit
are expected to be encountered, said
Bechtel spokesman Gary Frantz.

He said the well depth and expect-
ed temperatures are much greater
than those normally attained in a
geothermal well.

In some areas of the Imperial Val-
ley where geothermal brine and
steamn have been harnassed to pro-
duce electrical energy, temperatures
of 150 to 500 degrees Fahrenheit are
more common and the wells are gen-
erally shallower.

. Frantz said the idea behind the
deeper well is to drill through the
molten rock to get an idea of what is
below the geothermal resource.

A groundbreaking ceremony is
scheduled at the project site at 9 a.m.
Thursday.

Bechtel National Inc. is an affili-
ate company of the San Francisco-
based Bechtel Group Inc., which in-
cludes Bechtel Power Corp. and Be-
chtel Petroleum Ine.

Project manager Thomas E. Lin-
demuth, of Bechtel’s Research and
Engineering Department, said the
Imperial Valley projeet will evalu-
ate the geothermal ressurce’s attrac-
tiveness as a source of power plant
. Otber objectives are to collect
data about the geology and geochern-
istry of the resource, Lindemuth said

in, & statement regarding the con- |

tract award.
1an said the contract may represent
the first in a series of government.

sponsored nationwide research ef-

forts under a federal seientific drill-
Ing program which is jointly spon-
sored by the department, the US.

-A Department. of Energy spokes-. |

Geological Survey and the National.
Science Foundation Continental Sai-~-
entific Drilling Program.

Under the Bechtel contract, two.
wells will be drilled; one serving as
the scientific exploratory well and-
the other for reinjection of the hot.
geothermal brine. Ce e

John Crawiford, project manager
for the Department of Energy, said it
is hoped the exploratory well will je .
“deep enough to tap the area inside
the earth that is close to where
magma comes into contact with an
aquifer, which is the heart of a geo-
thermal reservoir.”

The information gained from the
drilling program could help improve
drilling and data acquisition technol-
ogy, Crawford said. .

He also said scientists may be able:
to learn how the underground reser:-
voir recharges itself and gather in-
formation “about how the grinding of
plates in the earth’s crust ... affects
a geothermal resource.” .

The multimillion-doliar project is
the latest in a pumber of federal and
private geothermal programs to be
launched in Imperial County, which
is reported by government agencies
to be underlain by one of the worldy
largest geothermal energy re-
sources.
- Union Oil Co. and Southern Cali-
fornia Edison Co. have developed
two geothermal power plants in the
valley, one of which opened near
Brawiey in 1980 and the other soutly-
west of Niland, which was dedicated
last year. o

Los Angeles Herald-Examiner

Qctober 12, 1984

' Geothermal contract , ,/

. THE U.8. Department of Energy
awarded a $5.3 million contract to
Eggmg[’rlational Inc. to explore the

cart of a geothermal resource 10,000
feet beneath California’s Imperial
Valley near the Sajton Sea.

The 24-month research project calls
for one of the hottest geothermal wells
ever developed in the United States and .
may reach areas just above partially
cooled magma inside the earth. \J

Las Vegas Review-Journal
October 12, 1984

The U.S. Department of Energy
has awarded a $5.3 million contract to
Bechtel Nationgl. Inc. to explore the
heart of a geothermal resource 10,000
feet beneath California's Imperial
Valiey near the Salton Sea, the compa-
ny reported Wednesday.

The 24-month research project
calls for one of the hottest geothermal
wells ever developed in the United
States and may reach areas just above
partially cooled magma inside the
v earth.
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Centro, CA

- Geothermal well
may be hottest

NILAND — More than 100 scien-
tists, engineers, government officials
and four busloads of citizens turned
out Wednesday to witness the
groundbreaking of a Salton Sea
geothermal research well that is
expected to be one of the hottest in
the world.

Located two miles southwest of
Niland on the south shore of the
Salton Sea, the $6 million well is
expected to answer many of the
problems faced in past geothermal
projects as well as provide scientific
data about the geology and
geochemistry of geothermal re-
sources.

W. Patrick Collins, under sec-*
retary of the U.S. Department of
Energy. said the excitement of the
groundbreaking ceremony was the
culmination of years of hard work.

Collins said the extreme
temperature that the well is predic-
ted to reach will "‘challenge and
strain the equipment to its limit and
beyond™ thus providing a test of the
equipment and gaining knowledge
- needed for further geothermal explo-
ration.

Collins is the chief advocate of
renewable energy resources, and he
said geothermal energy was the
signpost of the U.S. renewable re-

source base.

The 10.000-foot-deep exploratory
well may reach into areas just above
partially cooled magma, or molten
rock, making it one of the hottest and
deepest geothermal wells ever
drilled in the United States, said
Thomas E. Lindemuth, of Bechtel
National Inc.

Lindemuth. Bechtel's project man-
ager, said two wells will be drilled.
In addition to the 10000 scientific

-exploration well, there will also be a

3.500 to 5,000 foot injection well that
will be wused to reinject hot
geothermal brine.

"“We will try and run this project

as clean as it can possibly be," said
Lindemuth. - And he added that
Bechte] has been coordinating with
federa, state and county officials ro
inauew concerns about the en-
vironmental impact of the well are
met.
- Bechtel has received a two-year,
$5.3 million geothermal exploration
contract for the project from the U S.
Department of Energy. The total
actual testing time of the well will
last only two to three months,
Lindemuth said.

The well is being drilled on land on
which geothermal rights are held by
Kennecott. an operating company of
the Standard Qil Company.

In addition, the National Science
Foundation gave the University of
California Riverside a $250,000 grant
to coordinate scientific studies re-
lated to the drilling. Those conduct-
ing the studies include scientists
from the USS. Geological Survey. the
government’s nationa) laboratory

*. System and several universities



Imperial Valley Press

El Centro, CA
Oct. 18, 1984

Niland research Frasasane
s

project well is
off and running

An official groundbreaking this
morning for the new Salton Sea
Scientific Drilling Program project
opens the way for work on the new
geothermal research well southwest
of Niland. Assisting in the
groundbreaking are Richard Du Val,
manager of the San Francisco office
- of US. Department of Energy,
Wilbur Thompson, representative of
the California State Lands Com-

" mission; W. Patrick Collins, under-

secretary of Department of Energy,
Robert Dimock Jr., vice president of
project development of Kennecott;
John Mock, director of geothermal
technologies, Department of Energy;
Dr. Wilfred Elders, project chief
scientist; George Wapg, manager of
research. and engineering, Bechtel;
and Harvey Brush, execulive vice
president of Bechtel. The project is
a combination of efforts and a
contract between the Department of
Energy, Bechtel and Kennecolt (of
Standard Oil). The well is expected
to reach a depth of 10,000 feet and is
projected to be the holtest
geothermal well in the world.
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Geothermal research well groundbrééking today in the Valley.



Coachella Valley Sun
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Oct. 18, 1984

' Bechtel wins Niland
geothermal well contract

Bechtel National Inc., of San
Francisco has been awarded a
$5.3-million contract by the U.S.
Department of Energy San Fran-
cisco operations office to explore
the heart of a deep geothermal

.resource near the Salton Sea some
10,000 feet beneath the Imperial
Valley. -~

The 24-month research project,

which cals for one of the hottest

geothermal wells ever developed
in the US., may reach into areas
just above partially cooled
magma deep inside the earth,
according t6 project manager
Thomas E. Lindemuth, of Bech-
tel's research and engineering
department. .

“We're going to examine this
potential geothermal resource
from several angles,” Lindemuth
explained. “Part of our job will be
to evaluate its attractiveness as a
source of power plant steam.
Other tasks will be to collect data
about the geology and geochemis-
try of this deep resource.”

Bechtel’s responsibility for the
Salton Sea Scientific Research
Program covers planning and
managing the drilling program
and data acquisitions, as well as
design and construction of brine
treatment installations, and a
comprehensive resource evalua-
tion.

The Bechtel contract may rep-
resent the first of a government-
sponsred series of nationwide
research efforts under the joint
Department of Energy/U.S. Geo-

logical Survey/National Science
Foundation Continental Scientific
Drilling Program that could
include similar scientific endeav-
ors exploring other areas of the
earth’s crust, explained DOE
project manager John Crawford.
Researchers and leading scien-
tists from the Geological Survey,
national laboratories and univer-

. sities will conduct various experi-
‘ments

and assessments of
scientific interest, he added.

" These will be in addition to the

DOE geothermal investigations
under Bechtel’s cognizance.
The project will start with a

groundbreaking ceremony at 9 .

a.m. today at the project site near
the intersection of McDonald and

Davis roads, south of Niland.

Scheduled to attend the ground-
breaking ceremony are: W.
Patrick Collins, undersecretary,
US. Department of Energy;
Richard P. Godwin, president,
Bechtel Civil & Minerals Inc;
Richard R. Dimock Jr., vice pres-
ident, project development, Ken-
necott, an operating company of
Standard Oil Co. of Ohio; Claire T.
Dedrick, executive officer, Cali-
fornia State Lands Commission;
and Dr. Wilfred A. Elders, Insti-
tute of Geophysics and Planetary
Physics, University of California
Riverside.

The work is being undertaken at

locations provided by Kennecott.
“For this project we plan to

drill fwo wells,” Crawford noted.
“The scientific exploration well
will extend through the geother-
mal resource to a depth of 10,000
feet. There also will be a second
well drilled to re-inject the hot
geothermal brine.”
Crawford explained that the .

project participants hope to drill
a scientific well deep enough to

.tap the area inside th earth close

to where magma comes into con-
tact with an aquifer, which is the
heart of a geothermal reservoir.

" “Some of the technical chal-
lenges in the program may pro-
vide opportunities for
improvements in drilling and
data acquisition technology,” he
said. ' .-



Oakland Tribune
October 12, 1984

Bechter awarded geotnermal project ™}

- : . { :
* SAN FRANCISCO — The US. Department of Ener-..
gy has awarded 'a $5.3 million contract to Bechtel :
National -Inc. to explore the heart of 2 g g
2resource 10,000 feet beneath California’s perial Valley .
- near the Salton Sea, the company has re Lo
" The 24-month research project calls for one of the
hottest geothermal wells ever developed in the United }
. States and may reach areas just above partially cooled |
| imagma inside’the Earth. © " .. o, oeos
*. Ground-breaking for ‘the pruject 'is set for next
Thursday. Drilling is expected to start in February 1985. -
'l '.'!-I,'. " 'l R N i
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San Francisco Examiner
October 11, 1984

‘Today’s briefs:

..Bechtel Nationsl Ine., partof
San Francisco-based Bechte!, said ft re-
ceived a £5.3 million U.S. Department
. of Energy contract to explore a geo-
thermal area near the Salton Sea.

, quependent Journal
San Rafael, CA
October 12, 1984

Bechtel awarded
geothermal contract

. SAN FRANCISCO — The USS.
Department of Energy has

' - awarded a $5.3 million contract
" to Bechtel National Inc. to :2-

plore the heart of a geothermal
resource 10,000 feet beneath
California’s Imperial Valley near
_the Salton Sea, the company
_reported Wednesday.

he 24-month research project
calls for one of the hottest
geothermal wells ever developed
in the United States and may
reach areas just above partially
cooled magma inside the earth.

San Francisco Chronicle
October 11, 1984

Contract for Bechtel

Bechtel Group Inc. has been
awarded a $5.3 mn'?lion contract by
the U.S. Department of Energy San
Francisco operations office to ex-
plore the heart of & deep geother-
mal resource near the Salton Sea

some 10,000 feet beneath Califor-

~ nia’s Imperial Valley. The 24month

research project calls for one of the
hottest geothermal wells ever devel-
oped in the United States.
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" The Associated Press (California Wire)
October 11, 1984

R F ZYVIYVWYF
AM-BECHTEL-SALTON SEA, 320
ENERGY CONTRACT AWARDED FOR GEOTHERMAL EXPLORATION
LNTML

SAN FRANCISCO (AP) -- THE U.S. DEPARTMENT OF ENERGY HAS AWARDED A
$5.3 MILLION CONTRACT TO BECHTEL NATIONAL INC. TO EXPLORE THE HEART
OF A GEOTHERMAL RESOURCE 10,000 FEET BENEATH CALIFORNIA'S IMPERIAL
VALLEY NEAR THE SALTON SEA, THE COMPANY REPORTED WEDNESDAY.

THE 24-MONTH RESEARCH PROJECT CALLS FOR ONE OF THE HOTTEST
GEOTHERMAL WELLS EVER DEVELOPED IN THE UNITED STATES AND MAY REACH
" AS JUST ABOVE PARTIALLY COOLED MAGMA INSIDE THE EARTH.

JUND-BREAKING FOR THE PROJECT IS SET FOR NEXT THURSDAY. WELL
. ING IS EXPECTED TO START IN FEBRUARY 1985.
AT OF OUR JOB WILL BE TO EVALUATE ITS ATTRACTIVENESS AS A SOURCE
.  OWER PLANT STEAM,"” SAID PROJECT MANAGER THOMAS E. LINDEMUTH OF
B _HTEL'S RESEARCH AND ENGINEERING DEPARTMENT. "OTHER TASKS WILL BE
10 COLLECT DATA ABOUT THE GEOLOGY AND GEOCHEMISTRY OF THIS DEEP
RESOURCE.
THE BECHTEL CONTRACT MAY BE THE FIRST OF A SERIES OF
. GOVERNMENT-SPONSORED NATIONAL RESEARCH EFFORTS UNDER THE ENERGY
DEPARTMENT, THE U.S. GEOLOGICAL SURVEY AND THE NATIONAL SCIENCE
FOUNDATION CONTINENTAL SCIENTIFIC DRILLING PROGRAM.
"N CRAWFORD, PROJECT MANAGER FOR THE DEPARTMENT OF ENERGY, SAID
"CT OPERATORS HOPE TO DRILL A WELL DEEP ENOUGH TO TAP THE AREA
JE THE EARTH CLOSE TO WHERE MAGMA COMES INTO CONTACT WITH AN
.FER, WHICH IS THE HEART OF A GEOTHERMAL RESERVOIR.

“WE...MAY BE ABLE TO LEARN HOW THE RESERVOIR RECHARGES ITSELF AND
GATHER INFORMATION ABOUT HOW THE GRINDING OF PLATES IN THE EARTH'S
CRUST...AFFECTS A GEOTHERMAL RESOURCES.” SAID CRAWFORD.

OTHER DATA OBTAINED FROM THE WELL MAY BE USED TO EXAMINE THE
PHENOMENA OF ORE FORMATIONS, SAID LINDEMUTH.

"THIS OCCURS IN A GEOTHERMAL RESERVOIR WHEN MINERALS ARE DISSOLVED
BY THE HOT FLUID IN THE DEEPER REACHES OF A GEOLOGICAL FORMATION AND
ARE REDEPOSITED IN SHALLOWER AREAS," HE SAID.

LINDEMUTH SAID DRILLERS. ARE EXPECTED TO ENCOUNTER A COMBINATION OF
HIGH TEMPERATURE, PRESSURE AND SALINITY NEVER BEFORE ENCOUNTERED.

AP-LA-10-11-84 1225PDT
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SACRAMENTO (UPD — A
plan te drili a 10,0C0-foot well on
tnhe shore of the Salion Sea in
Scuthern California to tsat-what
may be one of the hottest geoth-
ermal energy sources in the na-
tion won gtaie aprroval Thurg-
day . .

The propesed 359 million
project will be conducted by the
Bechtel Group of San Frangisco
under a grant by the U8 De-
partment of Energy, sam WM.

Thompson, who ha_( dles such
projects for the State Lands
Comimisaion.

The m.itiai ‘orf‘je*;‘: was begun
in Marcn 1983 by the Bear Cresk
Mining Co. of Tucson, Ariz.,
which eariier this year included
Bechtel Nadormiinc and the
federal energy department in
the vmturﬂx
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4,600 feet on the scutheastern
shore of the 3alton Sea in Impe-
ralCour;,andfaundbnneteﬁy
peratures topping 573 degrse
Fahrenheit.

Normally, hz said, the tem-
perature increases one degree
for each 100-feet drilled. In the
Salton Sea test, the temperaturs
has increased by 10 degrees for
gach 160-feot section.

tie said a deeper hole, 40,000
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Lands Commission to-
en-thousand-foot

feet, is being drifled in the Sovist

Union, but u,P temperature of

&Vﬂ can't know how hot it
gets at 10,000 feet until we drill




The drilllzg of a 10,000-icot-
deep geoihermal well near the
Salton Seg-—the deepesi such well
in the nadon—has besn approved
by the state Lands Commission.
The fzderal Enerzy Denariment
will pay Beehtel Corn. to drill the
weil to measure underground tem-
peratursd and test the drilling
equipment. The 35.9-million proj-
ect i3 located on 40 acres of state
land on the scutheast shore,

CORONA (CA) INDEPENDENT
Nov. 30, 1984

Geothermal test
at Saltlon Sea -~ .
SACRAMENTO—The state
has approved a plan to drill a
10,000-foot well on the shore of
the Salton Sea in Southern
California to test what may be
one of the hoitest geothermal
energy sources in the nation.
Approved by the State Lands
.Commissicn yesterday, the pro-
posed $5.9 million project ‘@fiil be
conducted by the_Recghtel Group
of San Francisco under a grant
by the U.S. Department of
Energy. ‘
“This is purely an experiment
— to see how ‘the monitoring
equipment and drill bits sur-
vive,” said W. M. Thompson, who
handles such projects for the
Lands Commission. *“This could
be the hottest temperature hole
drilled in the continental United
States.”
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geothermal lesi
in Salton Sea

The State Lands Commission
approved a proposal Thursday
in Sacramento to drill a 10,000-
foot well on the shore of the
Salton Sea in Scuthern Califor-
niza to test what may be the hot-
test geothermal energy source
in the country.

The proposed $5.9 million pro-
ject will be conducted by the
Bechtel Group of San Francisco
under a grant by the U.S.
Department of Energy, said
W.M. Thompson, who handles
such projects for the state agen-
cy.

““This is purely an experiment
— o see how the monitoring
equipment and drill bits sur-
vive,” Thompson said. ‘“This
could be the hottest temperature
hole drilled in the continental
United States.”

Thornpson said the company
has already drilied to 4,000 feet
on the southeastern shore of the
Salton Sea in Imperial County.

— United Press:f
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Drilling Is
Boomem gy o o Do o

Unilsd Proos intornationn

" SACRAMENTO, Calif. — The

stats has approved a plan to drill a
10,000-{oot well on the shore of the
Salton Sea in southern California to
tzat what may be one of the hottest
geothermal-snergy sources in the
nation.

Approved by the stats Lands
Commisaion, the proposed $5.9 mil-
lion projest will be conducted by
the Bochtel Croup Ine. of San
Froneiids under a grant by the U.S.
Department of Energy,

The initial peoject was bsgun in
March 1283 by the Besr Cresk
Mining Co. of Tucson, which zarlier
this year included Bechtal National
Inc., a division of the Bachisi
Group, and the Department of
Energy in the venture.

“This is purely an expsriment —
to se=z how the monitoring equip-
ment and drill bits survive,” said
W. M. Thompzon, who handles such
projects for the Lands Cormmission.
“This could be the hotiest-tamper-
ature bole drilled in the continental
Urited Statea”

Thompecn zaid the companies
fvelved  alzeady have drilled w0
4,550 feed on the soulheastarn shore
of the Zallon Sea in Imperial
Comnty and found brine tempera-
tures tepping 375 degrees Fohren-
heit,



A geologist at the
University of Califor-
nia, Riverside will lead
scientists in a 38 million
drilling venture to probe
the secrets of one of the
largest geothermal felds
in the world - the hot
brine and rock beneath
Southern California’s
Salton Sea.

Wilfred Elders, who
withw UCR colleague
Lewis Cohen has
studied the Imperial
Valley fields for more
than a decade, will
coordinate scientific
studies nationwide
under a $230,G00 grant
from the MNational
Science Foundation.

A consortium headsd
by Bechtel Mational,
Inc., has received a 35.0
million contract from
the U.S. Department of

-Energy (DOE) to drill
the well on the south
shore of the Salton Sea
and carry out asscciated
engingering activites.

The well may reach
temperatures of 730
degrees Fahrenneit at a
depth of about 10,000
feet, making it one of
the world’s hottest.

Samples taken at that
depth could upleck the
szerets of geotherm
crocesses and help
enginears to parness a
vast potsntial power
source for Southern
Califernia,

By  conservative
estimates, these
undserground reservoirs
of very hot brines conld
orovide several thou-

o Kpyen oz
IR SR R A0

turies.

*This is a unique op-
portunity to gather
scientific data about the
unknown depths of this
geothermal field,”
Elders said.

“Untl now, resource
companies carried out
this activity, and the
resulting information
was proprietary. We ex-
pect to ganerate a large

. body of scientificdata in

the public domalin,
making this a landmark
gaothermal study.”
Elders was a partici-
pant in DOE's official
groundbreaking. Scien-
tists, engineers and

federal aund lccal of--

ficials .attended the
ceremoniss and toursd
the site near Niland
where drilling is ex-
pected to begin next
February,

Two years ago Elders
began lobbying Con-
gress to fund a scientific
driilling venture in the
Salton Sea,

His eventual success,
he says, was largely due
to the persistent efforts
of Riverside Con-
gressman George
Brown, Jr., Imoperial
Valley Congressman
Duncan Huatar and

PR Y

-UCs “Washinzton

represantative ?Jeter
Coldsenmidt,

Last fall the needad
38 milion appropria-
Hon became law,
the  Department of
Energy administering

il
: ,
tne tunds.
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Drilling Project, Elders
now heads a committee
coordinating the naton-
wide scientific response
to this research oppor-
tunity.

‘Geothermal research
invelves the study of
water which is heated
by molten rocks inside
the earth.

Conversion of this
heat source into eles-
tricity s now going on
at geyser§ near Santa
Rosa in Northern
where
enginesrs have installed
an 1,100 -megawatt
capacity.

The Imperial Valley
appears to cffer another
vast resource of geother-
mal eneryy.

Huge amounts of very
hot brines lie thousands
of feet below the sur-
face, but technology is
still being developed
that could make their
conversion to steam a
orofitable venture on 2
larger scale.

“One of our mauin
goals is to characterize
this resource,” Elders
said.

“If vou understand a
resource, .v¥ou Can rmore
intelligently exploit it.
You have to know how
big the resource s,
etermine iis degrse of
>ermeability and pin-
point the areas of higher
flow rates.” '

“You need to know if

{

.

*

rilling deeper will gét
vou higher powsr pro-
duction. We think the
answer is ves, but it re-
mains to be
demonstrated {f this
good economics.”

“Scientists will be stu-
dving extreme pressures
and temperatures as
well as brines that con-
tain unusually high
levels: of metals like
manganese, lithium,
lead, zinc, silver, and
platinum.

Research will also

- contributz to scientists’

basic understanding of
volcanic activity and
earthquakes,

The Salton Sea zone
of high heat flow, rif-
ting, earthquakes and
faults is unique in North
Armerica - and accessi-
ble, too.

It is one of two places
in the world whers sea-
tloor spreading is affec-
ting a continent.

Elders has invited

research proposals from |

2 “wide array of scien-’

tists”  nationwide and
abroad.

“This is a natural
laboratory for carrving
out a2 wide range of
scientific experiments.

The drilling project
represents the fHrst Hme

we've begen able to ex-
plore this particular
chemical and pressure-

o e

© temrperature regime - ine

nature.”
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Bechial Gets Geothermal
LSO

Bechtel National Inc. has been awardeda
$5.3 million contrac: by the U.S. Department
of Energy (DOE), San Francisco operations
office to explore the heart of a dezp geo-
thermal resource near ihe Salton Sea some
10,000 feet beneath California’s Imperial
Valley.

The 24-month research project., which
calls for one of the hotest geothermal wells
ever developed in the U.5., may reach into
areas just above partially cooled magma
deep inside the earth, according to project
manager, Thomas E. Lindemuth, of Bechtel's
Research and Engineering department,

“We're going to examine this potontial
geothermal resource from several angles,”
Lindemuth explained. “Part of our job will
be to evaluate its atiractiveness as a source
of power plant steam. Orher tasks will be to
collect data about the gzology and geo-
chemistry of this deep resource.” Bechiel's
'esponub‘n(y {or the Salton Sea Scientific
Reszarch Program covers planning and
managing the drilling program and data
acqui .Uons as well as design and construc-
tion of brine treatment facilities, and a
comprehensive resourcz avaluation.

» The Bechtel contract may represent the
first of a government-sponsored serigs of
nationwide research efforts under the joint
DOE/Geological Survey/National Science
Foundation Continental Scientific Drill"mg
Programt‘“tcou!cmcluqe similar scientific
endeavors exploring other areas of the
earth's crust, explained DOE project man-
ager, Jonn Crawford.

Researchers and leading scientists from
the Geological Survey, National Labs and
Universities will conduct various experiments
and assessments of scient :

fic interest, ne
added, in addition o DOE's geothermal
investgations, under Bechtel's cognizance.
The oproject will kick of h a ground-
breakingceremony schedulad ior Thursday,
QOcrober 18, 1934, beginning a2t 3:00 2.m. at
the project site. Trne work is deing under-
taken at locations orovided by Kernecoti,
an operating company of the Standard Oil
Company (Ohio).

“For this project we plan to drill two
wells,” noted Crawford. “The scientific
expioration well will extend through the
geothermal resource to a depth of 10,000
feet. There also will be a second well drilled
10 reinject the hot geotnermai brine.”

Crawford explained that the project hopes
to drill a scientitic well deep enough to tap
the area inside the earth close to where
magma comaes Into contact with an aquifer,
whichis the heart of a geothermal reservoir.
“Some of the technical challengas in the
program may provide opportunities for
improvements in drilling 2 cﬂd data acguisition
technology. We also may te able to learn
how the reservoir recharges itself, and gather
information about how the grinding of piates
in the earth's crust - and the heat that's
created - affects a geothermal rescurce.”

Some of the data obtained from the well
may also be used to examine the phenomena
of are formation, Bechtel’s Lidemuth added.
“This occursina geothermal reservoir when
minerals are dissclved by the hot {luid in the
deeper reaches of a geological lormatlon
and are redeposited in shallower areas.”

The project is unigue because of its
bilateral focus, basic geoscience studies and
geothermal research. and because the drilling
is expected 10 encounter a combination of
high temperature, pressure and salinity
conditions never cefore dealt with. Lindemuth
said. Wells for commerciai geothermal plants,
such as The Geysers developmentin North-
ern California, normally extend to substan-
tially shallower depths and do not contain
brines with such a high mineral content.

Preliminary engineering is under way m
Bechtel's San Francisco offices. Wall drilling
is expected to beain in February 1985.
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Sometime in February 1985, drilling is
scheduled to begin at a unique well near the
Salton Sea that has as its mission the explo-
ration of the heart of a deep geothermai
resource béneath the Imperial Valley

The proposed 10,000-foot hole is to be
drilled at a site near Niland at the southeast
end of the Salton Sea. It will be looking for
information that not only could help unlock
a huge geotnermal rasource often described
as “the Saudi Arabia of the world's gzo-
thermal energy resources” but aiso provide
scientists with tneir first opportunity to
study such a thermal regime in the earth’s
Crust.

The approximately 56 million venture
represents the first of a government-spon-
sored series of research efforts under the
joint Department of Energy-U.S. Geological
Survey-National Science Foundation's Con-
tinental Scientific Drilling Program that could
‘mc!ude similar endeavors exploring other
areas of the earth’s crust.

The 24-monm special proie‘"‘ at Niland
will examine the potential geothermal re-
source of the area by drilling into an area
where magma from deep inside the earth
has been injected into the crust.

The overall objectives are 10 provide an
assessment of the deep geoti“er"mi resource
and to afford an opportunity for the scientific
community to conduct tests during and
after the drilling of the deep nole.

Bechrel is the prime contractor under a
35.3 million contract awarded tne company
by the federal government. The contract
calls for the Bechtet Group Inc., San Fran-
cisco, to design driil and assess the deep

j_

geot. ermal well. T'n well is D\Deuec' 0
Zncounter a unigque CoOmol
remperaiurs and s

K
; the 3izes | or he
: tion well that
wxl] be drt H d nearoy.

At an Ociober 18 groundbrea l\ ng care-
mony at the oroject site near Niland, Part
Callins, undar Secretary of the Department
or _uer”u ﬂe:c*‘bec ine dr 1lmC D"O'Qf“’ 23
hailenge th

By BILL RINMTOUL

advancing the technolcgy which will be able
to harness more cf our geothermal re
scurces.”

Harvey F. Brush, executive vice presi-
dent of ch itel Group Inc., characterized
the project “as a very important first step in
the Continental Deeo Drilling Program.”

Brush added that Bechrei has long been
interested in geothermal energy as an im-
portant renewable energy resource world-
wide and projects a worldwide growth of
geothermal power capacity of about 700
megawatis per year over the next decade.

“In California,” Brush said, “geothermal
energy renrasents a low cost power genera-
tion option of great potential. There are

large geothermal resources at The Gaysers.

and in the Imperial Valley and with a contin-
uing. need for power, geothermal energy
development rernains an important enargy
aitzrnative for California.”

The site where the well will be driited - the
general vicinity where the Alamo River
anters the Salton Sea - is & region wnere
some of the notrest wells ever drilled in the
Imperial \/alle«f nave been located. Temper-

atures as high as 800 deqrees Fahrenheit
have been encoumered at depths ranging
from approximately 4.200 o 3,600 feet. At
the site selected for the deep well, s
believed that maximum ‘temperatures in
excess of 660 degrees Fahrenheit may oe
achieved at a depth of aporov'-ﬁate’:y 4.000
feet, along with brine salinities of 250.000 o
00,000 mulligrams per ixt r.

According to the time

Iiv)

ple set up for the

project, both the deep we!l and the injection
well are excer:ed o De f::moio'efJ in J”ne

2sourcs evaiuation
orcomplesion by Ocﬁooer

<mum oppor:'
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nch surface conductor o
f eet and 204 m_n :unaw

cafterwhich 171 inch hole

weil. During the downward probe, approx-
imately 15 percen: of the hole will be cored.
This will include about five 30-foot sections
in the first 4 OOO feet and the balance in the
deep portion of the hole.

As presently planned. the lower 6.000 feet
of the well will not be cased. This is due to
the expected difficulty in cementing casing
at the temperatures to be encountered in
the lower portion of the well, possibly as
high as 750 deqgrees Fahrenheit, pius budget
limitations.

After the well reaches total depth, the
hole will belogged to the extent possible. As
much as 60 days of flow testing may be
conducted. [t's anticipated that testing will
bein atleast two intervals. While the rigis on
the location, a total of 15 days has been
allocated for expenimentation not currently
in the detailed plan. In addition, the hole will
be available for testing for approximataly
one year after the drilling rig has been
released.

The project faces many challenges. The
firstis drilling and coring at the comoination
of deptn. temperature and salinity expectad.
To gain maximum information about the
geology of the deep formation, attermnpts will
e made to core as much as possible within
budget iimitations. Depending on the degree
of fracturning in the lower oart of the hole,
core recovery may oe difficult. Also, the
expected hardness of the materials in the
lower periion of the hole, olus high tempera-
ture, may make bit life lower than normal.

T‘"e nigh sa}ir\itv if\ (‘“e deeper portions of

""" cause problems with

corrosion ot drzll ing oﬂulumant. as well as
' i 3 COmponents :rowg'“ou:
moinaton of t u:,ﬂ :;allﬂl[kf
v Of reaching supercritical

oroperiies

inal prop o al a 's for con-
s ol logs in




many minerals will be exceeded and sub
stantial amounts of solid precipitates are
expected in the brine handling equipment.
This is a potential trouble spot in operation
of the system. However, this precipitation of
solids may provide a long-term economic
advantage, if the brine rom the deep re-
source contains valuable minerals. While
mineral recovery studies are not part of the
current project, data from the project may
provide inpur for interesting work in the
future.

The current program a: the Salton Sea
evolved from earlier initiatives to the National
Science Foundation and the U.3. Congress
by Professor Wilfred Eiders of the Univer-
sity of California at Riverside and Dr. Robert
Rex of Republic Geothermal.

Elders, who with UCR colleague, Lewis
Cohen, has studied the Imperial Valley
geothermal fields for more than a decade, is
coordinating scientific studies nationwide
under a 3250,000 grant from the National
Science Foundation.

“This is a unique opporiunity tc gather
scientific data abour the unknown depths of
this geothermal field,” Elders said. “Until

LOS ANGELRES DATIY

JOURNAT,

now, resource companies carried out this
nd the resulting informartion was

activity

oronrie ry. We expect to generate 2 large
body i :cientific data in the public domain.
making . alandmark geothermal study.”

The Imperial Vaile r;appears:oc.fe. avast
resource of geotnermal energy. Huge
arnounts of very hot brinegs lie thousands ot
feet below the surface, but tecnnolegy is still
being developed that couid make their con-
version to steam a profitable ventur2 on a
larger scale.

“One of our main goals is to characterize
this resource,” Elders said. “lf you under-
stand a resource, you can more intelligently
explott it. You have to know how big the
resource is, determine iis degree of per
meability and pinpoint the areas of higher
flow rates. You need to know if drilling
deeper will get you higher power produc-
tion. We think the answer is yes, but it
remains to be demonstrated if this is good
ecenomics.”

Along with exirerme pressu
peratures, scientists will be st
that contain unusually high
like manganese. lithium, !zad, zinc,

es and tem-
deing brines
n levels of merails

30, 1984

Nov.

By PENNY 3PAR

silver

and platinum.

“The mining mcu:try needs precious
metais,” Elders said. “Utilities need a cheap
source of electricity. There are alot of prac-
tical spinofis 10 the research. For instance,
we will be developing the use of instruments,

capable of taking samples and measure-
menis under conditions of extreme heat,
pressure and corrosion.”

Research is also expected to coniribute
to scientists’ basic understanding of vol-
canic activity and earthquakes The Salton
Sea zone of high hear flow, rifting, earth-
quakes and faultsis unique in North America.
It is one of two places in the world where
seafloor spreading is affecting a continent.

Elders has invited reszarch proposals
from a wide array of scientists nationwide
and abroad.

“This is a natural laboratery for carrying
out a wide range of scientific experiments,”
he said. “The drilling project represents the
first 1ime we've been able to explore this
particular chemical and pressure-tempera-
ture regime innature. [t's a rare opportunity
10 explore the processes which form geclog-
ical systems.”

10,860-fcot well on the shore 0? the Salten Sea
in Southern California to te wm& ey be
one of the hollest gaetbsemm EORPFY ECMTTES
in thenation won stale approval Thursday

The proposed &; 3 m_luon project will be
conducted by the Bechtel Groun of San Fran-
cisco under & gram m' L}’l TS Department
of Epergy, sak] W. _J ihompson, who han-

dles such-projects for the State Lands Com-
mizston,

’r:h initial project was begun I Mareh
1563 by the Bear Cm@rz Wining Co. of Tucson,
Ariz., which earlier thiz vear included Bech-
tel National, Inc. and the federal energy de-
pariment in the veniure,

“This is purely an experiment — to see
how the monitoring equipment and drill bits
gurvive,” Thompson said. *“This could be the
ettest temperaturs nole drilled in the conii-
centyl Unitad Siates.’””

—

£
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SACRAMENTO (UPD) — A plan m7 arffl a

T BAGE
Thompson said the companies involved

have already drilled to 4,000 fest ¢a the
southeastern shore of the Saltm Jea in Im-
perial Counly and found brins ternperatures
tepping 375 aegrﬂe" Farenhei.

Normally, he saig, temperature increases
1 degree for each 100-{eet drilled. In the Sal-
ton 5ea test, the temperaturs has increased
by 10 degrees for each 100-icot section.

He said a desper hole, 40,000 fest, is heing
drilied in the Sovier Union, but the tempera-
lure of the brine — sally water heated by
molien lava — in the Saiton Rea would sur-
5483 Lhe Soviat effort.

Thempeen said drilling o twe 10,600 foot
cﬂam could begin by next vomg, buit state

officials will not koown until laie sumrer
now successivl the effot was.

After that, he said, the well will Be capped
~ probably at the 4,000 fcot leval — and the
project studied umtll otber sgergy compa-

/A nies express an intsrest.
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By STEPHEN SWANBON T~
Daily News Staff Writer
A vast research project exploring the gecthermal
energy production potential of the Salton Sea area
will begin Thursday. _ .
Researchers, inciuding Dr. Wilired Eldel_"s of the
University of California at Riverside, believe the
area — long Xxnown to be one of the largest geother-
mal fields in the world — could hold e}}ough
power to supply all the electricity needs of South-
ern California. ‘ .
Perhta]l National of San Francisco has been
awarded a 35.3 millicn contract by the U.S. Depart-
ment of Energy io explors the geothermal power
potential of a siie lecated about five miles south of
‘Niland along the eastern shore of the Salton_Sea,
The work is being undertaken at locations prc_vxde{i
by Kennecott Corp., part of the Standard Oi} Ca.,
which has pbeen active in geothermal exploration in
the entire Imperial Valley. .
Geothermal power is genarated by waler which
is heated by molten recks inside the sarth’s crust.
The heat energy produced is converted to elecirical
power.

Fldergcasscciated with UCR's Institule pf Geo—
physics aid Planetary Physies, has besn studying

the potential of the area for gb»ogt 10 years, gnivgr-
sity officials said. His stur.hes m@mage extensive
underground pools of het brine in the Impgna@
Valley could supply several thousand megawatis of
electrical pawer for centuriss to come,

But thers are a2 number of problema (o over-
come. ‘ ' ‘

Unlike some California gecthermal {iekdy — such
as The Geyers near Santa Rosa — Imperial Val-

-

ley’s hot brine is not near the surface and wells of

some 10,060 feet may be heeded to reach the super-

- heatad water,

Additicnally, the Imperial Valley geotherma
reservoir is highly saline which could cause a num-
ber of corresion problems and place additional
strain on eguipment, Bechtsl Project Manager
Thomas E. Lindemuth said.

“We're going to examine this poiential geother-
mal resource from several angles,” Lindemuth
said. “Part of our job will be to evaluate {the
Imperial Valley's) aitractiveness as a source of
power plant steam. Other tasks will be to collect
data about the geology and gecchermistry of this
deep resource.”

Temperatures of some 750 degrees Fahnrenheit
are expected when the brine pools are reached.

In addition to power, Lindemuth said other bene-
fits of the exploration could include recovery of
valuable minerals such as silver and zinc.

Elders, along with UCR associate Lewis Cohen
will coordinate the studies under a $250,000 grant
from the Mational Science Foundation.

Bechtel’s responsibility includes planning and

managing the drilling program and data collection
as well as design and construction of brine treat-
ment {acilities (typically after the brine is removed
(rom the earth it is rein jected into the earth), Bech-
v2l spokesman Gary Frantz said.

Well drilling is not
until February 1985,

expectad to get under way

v

Scheduled to attend the 9 a.m.
at the project site Thursday
federal, stale and local officials.

ohening ceremony

v

are a number of

’
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Engineering News-=Record

Nov. 22, 1984

Geothermal source explored

As part of a research project
begun last month. Bechtel A -
National, Inc., will oversee | -N-
the dniling of wo wells to

explore a source of hot geo- -
thermal brine 10.000 ft be-
low California’s Imperial
Valley.

The U.S. Department of
Energy awarded a $5.3-mil-
lion contract to Bechtel for
the two-year study. Bechtel
will coilect information
about the geology and. geo-
chemistry of the area and
will try to determine wheth-
er heat from the bnné can
be used to rum a powerplant.

In fulfilling its contract
with DOE. Bechtel wiil plan
and manage.the dnlling pro-
gram and collection of dawa
at the site, near the Salton
Sea. The firm will also de-
sign and build bnne treat-
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ment equipment.
The wells will be the first

in a fedenllv sponsored Continental

Scientific Drilling Program.. DOE. the
U.S. Geological Survey and the National
Science Foundation signed an accord
setting up the program earlier this vear.

One well at the Salton Sea site will be
an explorauon weil that will extend
through the geothermal resource. A sec-
ond well will be used to reinject the hot
geothermal brne collected from the
tirst well.

In the Imperial Valley, magma from
deep within the earth has leaked upward
into the earth’s crust and come into
contact with an aquifer.

The researchers hope to learn some-
thing about how the grinding of the
earth’s plates generates heat to create
the magma and how the underground

Executive Report

water reservorr i1s recharged. Thev also
hope to learn about the process of ore
formation—which occurs when minerals
are dissolved by the hot fluid deep in
the geological tormatton and are depos-
ited closer to the swrtace.

Bechtel 1s now duing the prelimmary
engineening work in its San Francisco
offices.

The deep dniling i1s expected o pro-
duce hotter hrine—possiblv at tempera-
tures as high as 750 F—than previous
@mothermal projects. The corrosive
brine will be high in dissolved minerals.

“It's a challenge that will require the
development of new technologies and
creative solutions.” said DOE Under Sec-
retarv W. Patnck Collins at a ground-
breaking ceremonv at the site. -

Los Angeles, CA

KFAC and KFAC-FM Oct. 11, 1984 ,

Bechtal Matiomal In¢. of San Francisco reported receipt of a

$5.3 million conmtract from the U. 3. Departmsnt of Znergy to ox-

olore the nheart of a deeD geothermal resourca near the Jalton Sea,

soms 10,000 feet deneath Califernia’s Imperial Valley.
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Bechtel given research contract
Commercial News Staff

A $5.3 million federal contract has been awarded to the San

Francisco’s Bechtel Group Inc, to design, drill and assess & deep
geothermal well in the Saiton Sea geothermal area of California’s
Imperial Valley. .

The contract was made public Thursday by the San Francisco
operations office of the U.S. Department of Energy.

The 2¢-month special project will examine the potential

geothermal resource of the area by drilling a well into an area
where magma from deep inside the earth has been injected into
the crust.

Besides evaiuating the site as a potential source of power, the

research will provide scientists with their first opportunity to
study such a thermal regime in the earth’s crust.

The project is unique because of its bilateral focus, basic geos-
cience study and geothermal research,-and because the drilling is
expected to encounter a unique combination of high temperature,
. pressure and salinity factors. :
The contract represents the first of a series of government-

sponsored research efforts under the joint DOE - Geological -

Survey - National Science Foundation Continential Scientific
Drilling Program and could include similar endeavors exploring
other areas of the earth’s crust.

San Francisco Chronicle
December 1, 1984

State CXs Geothermai Proie&

A plan to drill a 10,000-toot wellont
Salton Sea in Southern California to tes!t’ewsl?:trfrgiyzg:
one of the hottest geothermal energy sources in the
nation won state approval Thursday. The 35.9 mmic;n
grmec} will be conducted by Bechtel Group of San
;‘rancxsco under a grant by the US. Department of
;nergy, said W.M. Thompson, who handles such pro-
iects for the State Lands Commission. United Press
;eporteﬂ from Sacramento that the initial project wag
egun in March 1983 by Bear Creek Mining Co. of

. ] N l'fl
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'BECHTEL BEGETS _
'$5.3 MILLION

The United States government and Industry
have joined forces to launch a project to tap the

geothermal potential of what could be the hoftest -

field in the United States. The federal government
has executed a 5.3 million dollar contract in favor
of Bechtel Group, Inc., San Francisco, California to
design, drill and access ¢ geothermal well in the
imperial Valley of California, potentially the geo-
thermal Saudi Arabia of the U.S.

Deeper reservoir exploration could yield 25
million kilowatts of geothermal power within the
next 50 years, as compared to the current capa-
city of 5-7 million kilowatts., says Robert W. Rex,
president of Republic Geothermal Inc., of Santa
Fe Springs. California.

Preliminary efforts are underway in Bechtei's
offices with an anticipated drilling starting date
set for February 1985. Compiletion of the drilling is
scheduled for the following June; flow testing will
continue through October ot 1985. Drilling is
expected to go out for bid in December 1984 and
January 41985, with the award granted sometime
in January.

Technical difficulties are anticipated in the ex-
ecution of this project. According to the Oil & Gas
Journal, “...Project drilling is expected to en-

counler-high temperatures, pressures, and-salini- -

ties in combinations never before dealt with...”
However, officials at the Department of Energy are
optimistic about the project and anticipate suc-
cess. According to John Crawford, DOE project
manager, ...some of the technical challenges in
the program may provide opportunities for
lmprovemenfs in drilling and data ccquusmon
technology...

This contract is the first of a government-spon-
sored series, under the Joint DOE Geological
Survey and the National Science Foundation Con-
tinental Scientific Drilling Program. For further infor-
mation contact John Crawford at DOE, 1333
Broadway, Oakland, Ca. 95612, or telephone
him at (415) 273-7944.

DECEMBER 1984 |

UNION UNIFIES ITS INTEREST

In a move to expand its energy reserve, Union
Oil has agreed to pay Diamond Shamrock Corp-
oration $285 million for an additional 25% interest
in their Geysers field holdings. Before the sale
agreement, Union QOil and Diamond Shamrock
held equal shares in the Geysers. As a result of the
sale, Union Qil will hold a 75% stake in the field,
thereby reducing Diamond’s interest to 25%.

The Geysers is the largest geothermal energy
field in the world, bar none. According to a
spokesman from Diamond Shamrock, Diamond
sold part of its interest to make funds available for
other planned geothermal ventures.

Union Qil, a subsidiary of Unocal, selis its out-
put of geothermal steam to Pacific Gas and
Electric Co. to produce approximately one million
kilowatts of electricity.

WHAT NEVADA NEEDS

A senate subcommittee hearing in April, 1984
examined the current status of Nevada’s geo-
thermal energy industry. According to the Geo-
thermal Resources Council Bulletin, October,
1984, Nevada has great potential in that it con-
tains the most geothermal lease acreage of any
state, one million acres. However, the major draw-
backs which Nevada must face are derived from
the impact which the federal government has on
existing leases and acreage limitations. td
Spang. State Director of the Bureau of Land Man-
agement of Nevada says that Nevada faces the
termination of existing leases ‘with “'producible
wells, under 10-years lease terms, and federal
acreage limitations.”

However, the federal government has shown
signs of their infentions to cooperate with Nevada's
pursuit of alternative modes of energy. On Oct-
ober 9, 1984, the federal government gave the
official go-ahead on the first federally-approved
geothermal power piant. Spang stated that the
Federally-approved 9-megawatt plant will be
constructed by Phillips Petroleum Company and
will be located at the Desert Peak Federal Geo-
thermal unit in Churchill County, just 30 miles north-
east of Fernly. Construction on the plant is expected

to be compiete by iate 1985.

INTERNATIONAL GEOTHERMAL ENERGY NEWSLETTER

& THE GEYSER. INC -1984
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NEWS FROM BECHTEL  For Relvase:MEDIATE . W
Englnesrs and Constructors For Further )nformat ‘'on Gontact: Q.Abj wﬂ
Fitty Beale Sueet Pan Purnell {415) 768-6€50 {Bechtel) ¥

San Francisco, CA 94105 - WolEgang Rosenberg (415) 273-7829 (IDE) \>

Janzt White (714) 787-5304 (UC Riverside)

- © SAN FRANCISCO, Octoter 23, 1985 +- Under a $6.13 million contract with the
: U.S. Departnent of Energy, Bechtel has begun drilling a two-mile deep well
that will reach into one of the hottest geothermal fields in the United States.

The Salton Sea Scientific Drilling Program (SSSDP) is the first major
enterprise of the Continental Scientific Drilling Program, a joint research
effort by tte DCE, the Natiomal Science Foundation and the U.5. Geologlcal
Survey. It is located nesar the Salton Sea in California‘s Imperial Valley.

The well will prcbe a region where geologlcal conditions ullow magma to
approach the surface, heating reserveirs of highly saline, mineral rich brine
to more than 700 degrees Farenheit. The well will be the first U.S, drilling
project ever to encounte: the combinstion of such extreme temperatures and
salinities at this depth. .

“In addition to the extreme geological cghditions » this project 'Is unique
because ¢f the dominant priority placed }Jn's"cient;ific objectives,” sald Dr.
Charles Harpar, ptoject managetr from Bethtel's Research and Development
Division,

‘_ The sclentific objectives are being tarried out by 37 groups of
scientists, funded by thiee federal agencies. Dr. Wilfred Elders, geologlst
from the Unlversity of Californla at Riverside, h:zs been named chief sclentist.

Dr. Elders and his collegues will be performing research under a special
2rant from the National Science Foundation. His group has stulied the
Inperial Valley for more than a deﬁjﬁ"' e A1, o bt e Lok

"Until ncw, resource companiesscarried\ oi:tﬂthisﬁﬁ.'tivity, and’ the
resulting information was proprietary,' Elders said. ''The Sal:on Sea project
1s a unlque cpportunity to gather new scientific data about the depths of a
geothermal field and make it available to all concerned,"

MORE

Principa’ Operating Companies of Bechtel Giroup, Ing.

. Bechtel Power Corporation
D Bechtet Petroleurn, inc.

Bechtel Civl’ & Minerals, Ins. / 51 / ,
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In addition to ths U.S., sclentists from Japan, Canada, Great Britain,
Australia and Belgium will conduct spenfxc studies of the samples and of the
data collected during drilling and flow testing,
The studies, selected and awarded from more than 60 proposals, will
Anvestigate zeochemistry, pet:rol'os;,ry, geophysics, and the activity of
micro-organisms in hot, saline environments. The mechanisns of ore formation
from geothermal brine will also be studied, providing additional information
for future siudies of the potential for commercia. mineral recovery.
The Salton Sea Geothermal Field is potentially one of the world's wost
extensive reservoirs of peothermal ensrgy., Scientists estimate thaé'goif irs C@
heat were converted into electricity it could provide as much as ,5',—990% s
megawatt-centuries -« encugh to supply the energy needs for a city of five 7"0‘32'5
million peop.e for a hundred years. %
Drilling will continue through March 1986, A six-month standby period
will Eollw to allow sclentists to monitor temper:zture and pressurs change* in
‘the well and take additianal samples, More than 1,000 fect of cors samples
will be withérawn during and after the drilling.
The lease holder on the site, Kennecoft, has the option to pur;ue Eurther
commercial testing after the SSSDP is cgmpleted
The Imperial Valley 1s part of the’ Gulf of California rift systemm., It's
one of only two places in the world where sea-floor spréading affects a
ontinent, The Salton Sea geothermal field is caused by this spreading of the
warth's crust. Intrusions of magma thousands of feet below the surface heat
brines to very hot temperatures at the site.
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Jnited States Government | _ Department of Energy
“memorandum

DATE: »October 15, 1985

ey

iﬁ%:gg Fossil & Geothermal Branch

susjecT: Salton Sea Spud in Press Release

1o. Wilf Elders, UC Riverside
Charles Harper Bechtel

The attached release is a draft of the release to be sent out to announce spud
‘ot the Deep Well. It will be polished by DOE's PR group.

If you have any serious problems with it, please contact me.

I recommend that U.C. Riverside, Bechtel and DOE all send out the same release
concurrently. In this manner we may duplicate some recipients but an impor-—
tant entity will not be overlooked.

@ - (LA el

Anthony J. Adduci, Chief
Fossil, Geothermal & Solar
Energy Programs Division

cc: Ray Wallace
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October 23, 1985

The Salton Sea Scientific Drilling Program (SSSDP) began the
drilling of a well which will reach almost two miles into one of
the hottest geothermal fields 1in the u. S. located 1n the Imperial
Valley of California.. :

The SSSDP i1s the first major undertaking of the Continental {he
Scientific Drilling Program; a joint research effort by‘U S.
Dept. of Energy National Science Foundatlon and the U. S Geologl—
cal Survey. ?

U.S. DOE nas contracted with the Bechtel Corp. tc manage the
drilling of the well and surrounding facilities to support scien- ,
t1fic data acquisition and experiments.
Jr-//""f 0ps
Phe Kennecott Corp<:{owner of the geothermal lease, through agree-
ment with Bechte%,has agreed to allow &ke SSSDP pseg;am to take
place on its lease and to use its permits for the program.

hare
The well will probe a region where geologlcal condltlons;allowseJ
molten magma to come near the surface, heating reservoirs of
highly saline, mineral rich brine to more than 700 degrees Faren-
heit. The well will be the first U.S. drilling project ever to
encounter the combination of such extreme temperatures and
salinities at this depth.

"In addition to the extreme geological conditions,  the project 1is
unique of the dominant priority placed on scientific objectives,"
said Charles Harper, project manager for Bechtel's Research and
Development Division. : :

The scientific objectives of the SSSDP program will be carried
out by 37 groups of scientists funded by the National Science
Foundation, U.S. Geological Survey and the U.S. Dept. of Energy.

The studies, selected and awarded from more than 60 proposals,
w1ill 1lnvestigate geochemistry, petrology, geophysics, and the
activity of micro-organisms in hot, saline environments. The
mechanisms of ore formation trom geothermal brine will alsoc be
studied, providing additional 1information for future studlies of
the potential for commercial mineral recovery.

Dr. Wilfred Elders, geologist from the University of California,
Riverside, has been named Chief Scientist. He and his colleagues

have studied the Imperial Valley for more than a decade and will

be pertorming research under a spec1al grant from the Natlonal
Science Foundatlon.

"Until now, resource companies carried out this activity, and the
resulting 1nformation was proprietary," said Elders. "The Salton



Sea Scientific Drilling Project 1S a unique opportunity to gather
scientitic data about the depths of a geothermal field."

In addition to the U.S. scientists, scientists from research
groups 1n Japan, Canada, Great Britain, Australia and Belgium
will conduct specific studies of the samples and data collected
during drilling and flow testing of the well.

The well will penetrate 1nto temperatures expected to reach 750°
F. The Salton Sea Geothermal Field is potentially one of the
world's most extensive reservolrs of geothermal energy. Scien- 9‘
tists estlimate that i1f this heat were converted to electricity,
it could provide as much as 5,000 megawatt-centuries--enough to 1
supply the energy needs of a city of 5 million people for a hun- ,LUS‘
dred years. g : 1

The Imperial Valley is part of the Gulf of California rift sys-
tem, one of only two places 1n the world where sea-floor spread-
1ng 1s affecting a continent. The Salton Sea Geothermal Field 1is
caused by this spreading of the earth's crust. Intrusions of
molten rock or magma thousands of feet below the surface heat
brines to very hot temperatures.

During and after the drilling over 2,000 feet of core will be
withdrawn from the well; several instruments will be lowered 1nto
the well to gather scientific data; and fluid samples will be
taken by both flowing the well at selected depths and by placing
sampling instruments into the well,

The drilling operation will continue through March 1986 and then
a six month post drilling period will begin. The entire SSSDP is
scheduled to be completed by November 1986 but the scientific
evaluation of the data and samples will be the basis for years of
study.
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October 15, 1985

Hold for release wednesday, Oct. 23, 1985

SURJECT: DRILLIKG BEGIKS IR $8 MILLION RESEARCH YERTURE

RIYERSIDE -- Drilling of & research well two miles deep began today (Oct,
23) as scientists and engineers launched an $8 million research venture to
’H4£ roa‘h’ OF .
probedone of the hottest geothermal fields in the world, near the Salton Sea
in the Southern Califoraia desert.

/;iﬂfred Elders, a University of California, Riverside geologist, is the

chief scientist coordinating an international team of 37 scientific groups who

will conduct $2 million of research and instrumentation projects at the

szrtium'headed by Bechtel Kational, Inc., will perform drilling

e

and engineering activities under a $6.1 million contract awarded by the

\ Pepartment of Erergy.

ot i
The borehole in Southern California's Impertial Yalley is the first m2jor

project to get underway in the natfomwide Continental Scientific Drilling
Progrfm. .The drilling @rogram is made possible by joint sponsorship of the
Natiomal Science Foundation, the U.S. Geological Survey and the €nergy |
Department, and through cooperation of Xennecott, the 1easeho]dér onh the site,
The well may reach temperatures of 750 degrees Fahrenheit at its
projected depth of 10,000 feet, making it one of the hottest on earth.

Situated on the south shore of the Salton Sea, the borehole will be the first

deep geothermal well in the United States drilled for strictly scientific ‘ ‘

purposes. ‘,,é '
/’7—_.- A . . . . N w};‘ ‘ﬁ dﬂ
C_"Until now, resource companies ccrried out this ac@ and the _’ &0,,3

resulting information was proprietary,” said Elders, "The Salton Sea 6\:;
-0 i .

_ 3‘;&“ ’”)
- ~-more-- ‘/
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Scientific Orilling Project is a un1que-bppor;unity to gather scientific data
about the degge of & geotherma1Igzgzgﬂr:’Vfﬁ“M;

The Salton Sea Geotherma) Field is potentially one of the world's most
extensive reservoirs of geothermal energy. Scientists estimate that if this
heaf were converted to electricity, it could provide as much as 5,000
megawatt-centuries -- enough to supply the energy needs of a city of 5 million

 people for a hundred years.

Tﬁé Imperial Valley is part of the Gulf of California rift system, one of
only two places in the world where sea-floor spreading is affecting a
continent, The Salton Sea Geothermal F1e]dﬁ+;zéé;;§§E%y this spreadiné of the
earth's crust. Intrusions of molten rock or migma thousands of feet below the
surface heat brines tg yery hgf’temperatures.

The Salton Sea project will enable engineers to research and develop
drilling technology. The well will be among the first U.S. research drilling
projects ever to encounter sucﬁ extreme temperatures andﬁégnge»f*“”%“;

/// Elders and his UCR colleague Lewis Cohen will coordinate scientific 727

/ studies natiormide under a $225,000 grant from the National Science N:?

;7 Foundat1on He and his associates at UCR will carry out 1ndiv1dua] research

"
The drilling and research activities are projected to continue through

\\ projects on the site under grants exceeding $700,000 in the coming year. >

Kovember of 1386, including a six-month period to continue monitoring and
sampling after dr%)]ing is completed. Kennecbtt, fhe lease holder, has the
option to pursue further commercial testing after the project is completed.
dne militon dollars is budgeted for coring, which could yjeld over 2,000
feet of core. Engineers and scientists at the site will log temperature,
pressure, and geophysical measurements, and take downhole samples during

drilling. Three tests of the flow rate of ¢“eam and brine from the well are

--more--



Geothermal Drilling 3-3-3

planned,

Samples taken from the borehole could unlock the secrets of geotherma)
processes, and help engineers harness a vast potential power source for
Southern California,

"One of our main goals is to characterize this resource,” Elders said.
“If yow understand & resource, on can more intelligently exploit it, You
have to know how big the re§5§$5zris, determine its degree of permeadility and
pinpoint the areas of higher flow rates, You need to know if drilling deeper
w11l get you higher power producti&n per well. Hé'thi:* the answer is yes,
but it remains to be demonstrated if this is good economics.”

Participants in research inc]ude'scﬁentists frcm Japan, Canada, Britain,
Australia, and Belgium. The scientsists are investigating geochemistry,
petrology, geophysics, and the aﬁtivity of microorganisms in hot environments.

Charles Barper, project manager at Bechtel, noted, “The drilling is
expected to encounter an unprecedented combination of high temperature,
pressure and salinity conditions, We hope to tap the area inside the earth
close to where magm comes into contact with an aquifer, which is the heart of

2 geothermal reservoir. Drilling at those temperatures and in contact with

“highly ﬁoirosive brines is reaching the limits of current technology.®

Elders attributes the slow pace of commercial development of this
gecthermal field to the technical difficulty and high cost of handling the
Salton Sea brines, which contain up to'25 percent of dissolved salts,

"However this disadvantage may, in the future, become an even stronger
incéntive to develop the resource for combined power production and minerals
recovery,” he said. "If 90 percent of the mineral values in the brine were to
be recovered, their market value would be $500 to $1,500 million a year. It

remains to be scen if it can be done profitably,”

--more--
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This brine field could potentially constitute the largest reserve of
platinum in the United States and a 1,000 megéwatt plant could supply. 14 to 31
percent of the U.5. demand for manganese, a strategic metal, he added. Data
will also aid scientists' understanding of ore formation.

"From earlier studies we know this field contains ores of jron, lead,
zinc and copper, Ore formation is being studied because we believe important
ores form from such brines., The brine contains abnormally hich concentrations
of iron, manganese, lithium, zinc, lead and silver,” Elders said.

Other plans of the Continental Scientific Drilling Program involve
driliing a deep well in the Southern Appalachian Mountains, in an ore body in
Colorado, and in the vicinity of the San Andress Fault in Cajon Pass,
California.

Similtaneous releases have been issued by Bechtel, Inc. and the
Departrent of Energy. For more information,’p1ease contact.

Janet White, University of California, Riverside, (714) 787-5304,

Dan Purnell, Bechtel, Inc.: (415) 768-6050, or

Wolfgang Rosenberg, Dept. of Energy, (415) 273-7829

-=30-=

Janet White
Science Writer (714) 787-5304
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DEPARTMENT OF PUBLIC WORKS

. . 155 SOUTH 11TH STREET
December 30, 1985 EL CENTRO, CALIFORNIA 92243-2853

United States Department of Energy
Office of Renewable Energy. Technologies
Geothermal Technology Division
Washington, D.C. 20585

SUBJECT: Change of Name and Address For Mailing Salton
Sea Sclentific Drilling Program Information

Dear Sir or Madam:

This Department receives the information on the Salton Sea
Scientific Drilling Program from your Division. We would
appreciate you updating your mailing list to assure the
information is received by the proper persons within our
organization. Please make the following correction:

Ms. Margaret Rands
Geothermal Coordlnator
Courthouse

El Centro, CA 92243

S. Harry Orfanos

County of Imperial
Director of Public Works
155 South 11th Street

El Centro, CA 92243-2853

Thank you for your assistance in correcting the mailing of
your publications.

Sincerely yours,

S. Harry Orfanos
Director of Public Works

By:

Jean Mavity
Deputy Director of Public Works

AN.EQUAL OPPORTUNITY / AFFIRMATIVE ACTION EMPLOYER
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WORLD'S DEEPEST GEOTHERMAL WELL PROPOSED:
THE SALTON SEA SCIENTIFIC DRILLING PROJECT

A consortium of federal agencies which sponsor earth sciences research
and energy technology development is considering a proposal by scientists from
the University of California, Riverside, to study the deepest, and probably
hottest, geothermal well in the world. In the Imperial Valley of southern
California several geothermal fields are being actively developed by industry
as non-polluting sources of electric power. The largest and hottest of these
is at the south end of the Salton Sea. Subterranean temperatures in this
field exceed 690°F at 7,000 feet depth over a wide area. Formerly, the high
salinity of the water encountered, which contain up to 25% of dissolved salts,
has been a barrier to the development of this enormous resource. New
technological developments now hold promise of overcoming this problem.

A 10 megawatt electric generating plant has operated in the Salton Sea
field since August 1982 with a 96% availability factor. Two 50 megawatt
plants are now planned by other industrial concerns. There is also interest
in extracting chemicals from the brines, which contain unusually high
contents of metals such as copper, lead, 2zinc, and even silver. This rare
association of high temperatures and high salinities is similar to the
recently discovered deep ocean-floor hot springs in the East Pacific., These
precipitate a wide array of metallic ores.

Up to now, scientific study of these unusual phenomena in the Salton Sea
field has been difficult. This is because information from the thirty
proprietary geothermal wells drilled by industry so far in the field is
confidential. However, in the fall of 1982 one developer, Republic
Geothermal, Inc. (RGI), recognized the need for research on such geothermal
fields and responded favorably to a request to collaborate with researchers at
the University of California, Riverside (UCR), Drs. W. A. Elders and L. H.
Cohen. These investigators have a contract with the Office of Nuclear Waste
Isolation to study naturally-occurring radioactive elements in hot brines,
They are investigating geothermal fields as natural analogs of possible

~conditions in a nuclear waste repository. The idea is to obtain data to model

the potential for migration of dissolved radionuclides away from proposed
waste repositories in salt mines.

Further discussion between the UCR group and RGI led to the even more
ambitious plan to "add-on" to a well to be drilled by RGI in the spring of
1983. This well, in the eastern part of the field, is scheduled to reach
12,000 feet depth. As a first step, the UCR proposal requests funds to pay
added costs of obtaining rock and brine samples and other data from this well.
Funds are also requested to explore the roots of this geothermal system by

deepening the well to 18,000 feet, the limit of the available drilling rig.

A1l of the information obtained would be released to the scientific community.

_ The most ambitious aim of the proposed experiment is to approach the heat
source which the UCR group believes to be intrusions of molten rock from
below. The first 12,000 feet of the well will yield more samples and data to

the public domain than are available from any commercial geothermal well yet



drilled in the U.S.A. Deepening the well to 18,000 feet will explore an
extreme environment of pressure and temperature never before investigated
directly. The well would explore for steam at depths and pressures (and
probably temperatures) greater than any other geothermal well anywhere in the
world. The UCR scientists speculate that the well may encounter
"superconvection." According to a recent theory, at high enough pressures and
temperatures, fluids can flow much faster than is possible at less extreme
conditions. Although such deep wells are more expensive to drill, if
“superconvection” were to occur, the power output from them would be many
times greater than that from shallower wells,

The data and samples obtained from this deep well will be used to
interpret the three-dimensional geological structure and hydrology of the this
geothermal resource, However, just as important, it will help develop
necessary technology and experience in drilling and producing steam from wells
which are much deeper and hotter than those currently employed by the
geothermal industry. Drs. Elders and Cohen believe that such experiments have
the potential, in the long term, of enormously increasing the size of the
-known geothermal energy resources of the country.

They point out that RGI will have invested some $15 million in developing
this site by the time it is brought into steam production. The UCR
researchers propose to "piggy-back" on this investment by seeking a further
$6 million of government and other funds to cover the additional engineering
and scientific costs of the proposed experiment. Dr. Elders stated, "This is
- a wonderful opportunity for collaboration between industry and government with
a high potential for important new scientific returns. In my opinion, it is
exactly the kind of high risk basic and applied research which should be
supported by the appropriate federal agencies."
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ESTIMATED BUDGET FOR THE SALTON SEA SCLENTIFIC DRILLING PROJECT

NSF

DOE » ' S
RGI - gCR .~ TOTAL
$K_ S 8K
'VPhase 1 - FY 83 Expend1tures _
Cor1ng, sampling, 10gging - _ - 130.0
Mechanical modifications 225.0 - - '
 Salaries, expendibles, curation, 50.6
administration, science support : _ :
 TOTALS PHASE 1 225.0 180.6  405.6
Phase 2 - FY 84_Expehd1tures.‘
2A Deepening well, etc. 3,280.0
2B Fracture stimulation, exper1ment 965.0
Curation, adm1n1strat1on, -
science support. . - 276.0
2C Restoring well to product1on ~ 440.0- -
TOTALSAPHASE_Z 4,685.0 776.0  4,970.0
Phase 3 - FY 84~Expendftures~
‘Science, salaries, etc. 477.0
" Overhead | 117.0
, TOTALS PHASE 3 594.0 .594.0
TOTAL PROPOSED COSTS PHASE 1, 2, 3, ‘$4,910,0 $1,050.6 _ $5,969.6




World's Deepest
Geothermal Well
Proposed at Salton Sea

Editor’s Note: If it is funded, this proposed deep well
project could be one of the most important research
events of the decade. Let us keep in mind that projects
such as this are the life blood of a growing industry.

A proposal to drill the world’s
deepest well (18,000 ft) into the
Saiton Sea geothermal anomaly near
Niland in the Imperial Valley of
California was submitted to the
National Science Foundation. The

- “Salton Sea Scientific Drilling

Project” submitted on November $,
1982, was co-authored by Drs.
Wilfred Elders and Lewis Cohen of
the University of California, River-
side. On December 8, 1982, the
Continental Scientific Drilling
Committee met in San Francisco in
an open meeting to discuss the pro-
posal. (Another proposal to do deep
drilling and related research in the
Valles Caldera of New Mexico is

. reported to be in preparation by an

ad-hoc group that met in New
Mexico in early October of 1982.)

Geothermal Resources Council BULLETIN February 1983

The project—a three-way effort
between the University of California,
Riverside, the National Science
Foundation, and Republic
Geothermal, Inc. of Santa Fe
Springs, California—will begin in
March 1983. Republic plans todrilla
third well on its fee lease which is
centered about 1-1/2 miles southwest
of Niland. There are two existing
wells on Republic’s Niland property.
The well is scheduled to 12,000 ft and
will eventually become a producer
for'a planned 49 MW power plant
that -should be operational in late
1985. ,

The proposal calls for the drilling
and completion of this well with
larger diameter hole and casing that
would allow its deepening to 18,000
ft. Republic is receptive to the

Page 7



interim use of the well (*add ons™) as
a research project.

Following is a description of the
three Project Phases together withan
outline of the proposed budget:

PHASE 1

Republic plans to drill its well to
12,000 ft at a cost of $2.6 million. The
first phase would “add on™ the
following components:

l. Limited coring and water
sampling during the drilling opera-
tion to 12,000 ft, and

2. Increasing the hole diameter
to provide for a special casing
completion program that will allow
the well to be deepened to 18,000 ft.

Cost........... $ 410,000
PHASE 11

Phase Il A -continuous coring and
limited fluid sampling of the well as it
1s deepened from 12,000 to 18,000 ft.
Open-hole wireline logging and

_ production testing. No casingisto be

run. -
Costovevevnnnnnn $3,280,000
Phase Il B - Perform a fracture
dilation and well stimulation
experiment.
Cost oovvnnnnnn, $ 970,000

Phase II C- Restoration of the well
to a production mode and other
related costs.

Costievviinnnannn $
PHASE 111

720,000

Study of down-hole core samples
and preparation of final report.

Cost.vvvvevnnnn $ 590,000

Total Cost .......... $5,971,000

Finally, there will be a period of
time set aside from August 1984 to
June 1985 when the well will be
available for research projects
sponsored by other parties.

The benefits of this research
project could be far-reaching and
have a positive impact on the
development of geothermal energy
world-wide. Among the numerous

Page 8

primary data collection possibilities
are:

1. The possible existence of
superconvecting geothermal systems
and the economic implications
thereof,

2. The nature of the heat source
and its lithologic characteristics, and

3. The possibility of solution
mining and metal recovery from deep
circulating brines.

If you wish to know more about
this proposed project, contact
Wilfred Elders, Ph.D., Institute of
Geophysics and Planetary Physics,
University of California, Riverside,
CA 92521, 1-714/787-3439. c.T.

;'GEDTHERMA 4 svsnsms

temperature.

inadequate.

The geothermal Templifier® heat pump system can offer lower

installation and operating costs. . .an attractive retum on investment

is possible even over a conventional fossil-fired boiler system.

How? Low level geothermal heat _can be temperature-amplified by
as much as 80 to 90°F to increase the deliverable hot water

The Templifier® heat pump can accelerate geothermal use by. . .

* obtaining higher temperatures (up to 230°F) without the expense
or problems of drilling much deeper wells.

e upgrading a resource where the flow or temperature is

Find out how the Geathermal Templifier® Heat Pump system could
make sense for your next project. Write Mcluay Templifier
Department, Box 2510, Staunton, VA 24401,

McQunv
'f GRoOUP
McQuav-Pearex inc®

Geothermal Resources Council BULLETIN February 1983




UNIVERSITY OF CALIFORNIA, RIVERSIDE )

BERKELEY » DAVIS * IRVINE ¢ LOS ANGELES * RIVERSIDE + SAN DIEGO ¢ SAN FRANCISCO SANTA BARBARA * SANTA CRUZ

INSTITUTE OF GEOPHYSICS RIVERSIDE, CALIFORNIA 92521
AND PLANETARY PHYSICS

February 14, 1983

To: Recipients of the Proposal "Salton Sea
Scientific Drilling Project: Phase 1"

From: W. A. Elders \ﬁVqE::

Re: Revised Timetable

Attached is the latest revision of the proposed timetable for the entire
Salton Sea Scientific Drilling Project. Now that the Federal Loan Guarantee
has been negotiated, Republic Geothermal, Inc. proposes to order well casing
in mid-April. Phase 1 drilling would be concluded in December 1983 and Phase
2 drilling would begin in July 1984, allowing 6 months for surface and
downhole studies of the first 12,000 ft. of hole. The remainder of the
drilling/production schedule will permit a total of 12 months for various
studies of the interval between 12,000 and 18,000 ft.

We would again Tike to emphasize that the range of possible scientific
and reservoir engineering investigations is not limited to those specifically
mentioned in our proposal. We would welcome participation by other
investigators for whom 1112 months is specifically allotted in the timetable
under the heading of "Special Logging and Testing". As mentioned in our
proposal, the Steering Committee will oversee the project planning,
coordinate experiments, and distribute samples and data among the different
investigators.

The management of Republic Geothermal, Inc. have indicated that if this
project goes forward they will release data on the two adjacent wells on the
site and would consider the possibility of well-to-well experiments by other
investigators if consistent with sound engineering practices.



Figure 5. Proposed timetable
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Bt RECEIVED

RONALD S. H. TOMS

To: Recipients of the Proposal "Salton Sea ‘
Scientific Drilling Project: Phase 1" - FEB 24
From: W. A. Elders Vi
.‘F|LE«-
Re: - Revised Timetable

Attached is the latest revision of the proposed timetable for the entire

. Salton Sea Scientific Drilling Project. Now that the Federal Loan Guarantee

has been negotiated, Republic Geothermal, Inc. proposes to order well casing
in mid-April. Phase 1 drilling would be concluded in December 1983 and Phase
2 drilling would begin in July 1984, allowing 6 months for surface and
downhole studies of the first 12,000 ft. of hole. The remainder of the
drilling/production schedule will permit a total of 12 months for various
studies of the interval between 12,000 and 18,000 ft,

We would again like to emphasize that the range of possible scientific
and reservoir engineering investigations is not limited to those specifically
mentioned in our proposal., We would welcome participation by other
investigators for whom 1112 months is. specifically allotted in the timetable
under the heading of "Special Logging and Testing". As mentioned in our
proposal, the Steering Committee will oversee the project planning,
coordinate experiments, and distribute samples and data among the different
investigators.

The management of Republic Geothermal, Inc. have indicated that if this
project goes forward they will release data on the two adjacent wells on the
site and would consider the possibility of well-to-well experiments by other
investigators if consistent with sound engineering practices.
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A GUIDE TO THE
SALTON SEA SCIENTIFIC DRILLING PROJECT

from

The Institute of Geophysics and Planetary Physics

University of California, Riverside, CA 92521

Principél Investigator: W. A, Elders (714) 787-3439
Co-Principal Investigator: L. H. Cohen (714) 787-5029

Abstract

We propose to perform an "add-on" experiment to a commercial geothermal
well to be drilled this spring in the Salton Sea geothermal field in the
Imperial Valley of California. By deepening it to 18,000 ft we would be able
to study the deepest, and hopefully the hottest, geétherma] well in the wor}d.
One aim of the experiment is to try to reach pressures and temperatures where
"super-convection" may exist, i.e., zones where extremely high flow rates of
very hot fluid are postulated to occur. If successful this would increase the
potential of geothermal resources enormously.

Brines produced from this field contain unusually high contents of
metals. Therefore this study is also important to understanding the formation
of hydrothermal metal ore deposits similar to those known to be forming at the

recently discovered submarine hot springs on mid-ocean spreading centers.

1.0 SUMMARY OF THE AIMS AND BENEFITS OF THE PROJECT

We plan to drill the deepest geothermal well in the world in the hottest
geothermal field so far discovered in North America. The Salton Sea geo-

thermal field. is one of a series of geothermal fields in the Salton Trough, at



the head of the Gulf of California, whose origin appears to be due to
processes similar to those which give rise to high-temperature hot spring
(hydrothermal) systems in ocean rift systems (sea-floor spfeading centers).
The geologic setting of this geothermal fie]d in this zone of rifting,
earthquakes and faults, where the earth's crust is being pulled apart,
presents the only opportunity in North America to study processes akin to
sea-floor spreading on land. There are obvious cost advantages to doing so.

In this environment, the rifting of the continental crust is accompanied
by intrusions of molten rock (magma) from below. Such intrusions are the most
l1ikely explanation of the high temperatures already measured in geothermal
wells in the Salton Sea geothermal field which exceed 690°Fnat 7,000 ft. For
more than a decade many earth scientists have enthusiastically discussed the
concept of deep drilling to penetrate such bodies of molten rock and the zones
of convecting groundwater above them. Penetrating such hydrothermal-magmatic
systems could unlock enormous sources of energy. However an experiment to
drill into an actual magma chamber at depth would require extensive
technological improvements to drill into such a hostile environment
(temperatures exceeding 2,000°F at more than 25,000 ft depth). Some
preliminary cost estimates suggest that to successfully drill into a deep
magma chamber, even in a favorable environment such as a young volcanic
terrane, might cost more.than $100 million and require ten years of
development work.

Qur proposal is a modest preliminary step on the way to that long term
goal. In the spring of this year Republic Geothermal, Inc. will drill a
geothermal well to 12,000 ft in the eastern part of the Salton Sea field. We

are requesting funds to study this well and deepen it to 18,000 ft. Situated



as it is towards the flanks of the known geothermal field, we do not expect
this well to reach a large magma chamber at only 18,000 ft depth. We aim to
explore closer to the heat source in the roots of a hydrothermal system to
look for possible zones of recharge where colder water is descending to be
heated by the magma at greater depth, and to obtain samples of rock and water -
which will be used to interpret geophysical data obtained at the surface.
These data will be used to model the three dimensional structure and hydrology
of the whole field. This in turn will help us to better define future deeper
exploration targets in the center of the field. The experiment will also help
develop the necessary technology and experience of drilling and producing
steam from wells which are deeper and hotter than those currently drilled by
the geothermal‘industry.

The first 12,000 ft of the well will yield more samples and data to the
public domain than are available from any commercial geothermal well yet
drilled. Deepening the well to 18,000 ft will provide samples from a unique
pressure/temperature environment never before investigated directly anywhere
in the world. We would be exploring for permeable zones at depths and
pressures never before explored in geothermal systems. We would also test the
possiblity of creating fractures artifically and propping them open to
generate permeability in the indurated rocks believed to exist at depth.
Although such drilling is considerably more expensive than drilling to the
more usual sha]lower depths, if successful, it may enter zones of
"superconvection." According to a recent theory; at the appropriate
(supercritical) high pressureé and temperatures, fluid fiow rates should be
many times greater than those possible in less extreme conditions. Thus the

speculation is such deep wells, although more expensive to drill, could yield



much higher power output than wells drilled to lesser depths, because of the
expected effect of higher pressure and temperature on flow rates.

A further important aim is to explore more deeply one of the most saline
geothermal fields in the world, where brines contain more than 25% of the
dissolved salts. Salinity-controlled density gradients permit very high
temperature gradients because they tend to inhibit thermally-driven
convection. These brines contain very high metal contents and are actively
precipitating copper, lead, zinc and silver ores. Their study should provide
considerabie insight into ore genesis in hydrothermal systems. We plan to
pay particular attention to the content of naturally-occurring radioactive
elements in the rock and brine samples we will obtain from this well. One
geological situation which is a likely candidate for the host rock for a
mined repository for hot nuclear waste is salt, which occurs as beds or domes
in various sedimentary basins in the USA. The temperatures-found in the
~Salton Sea geothermal field equal or exceed those predicted to occur in such a
waste repository. With this in mind the Office of Nuclear Waste Isolation has
funded us to study geothermal fields as analogs of possible behavior around a
waste repository. We are studying the extent to which radiocactive elements
are transported by the movement of hot brines in sedimentary rocks. Thus the
samples obtained by the drilling discussed here will be an invaluable
addition to this study of possible radionuclide migration in and near future
nuclear waste repositories in salt mines.

Our estimated budget for the incremental costs of this project are
approximately $6 million. The cost advantage of doing this as an "add-on"
experiment to a well which is to be drilled anyway'are obvious. Republic

Geothermal, Inc. will have invested $15,000,000 in this site by the time



dgve]opment is completed. We estimate that the cost of acquiring a 40 acre
site in the center of the Salton Sea field, paying for a lease, paying
royalties, compensating the operators for loss of revenues from steam
production, drilling a well to 18,000 ft, dri]]ing a disposal well, building
brine handling and pumping facilities, and operating this dedicated facility
for five years would be in excess of $20,000,000. Costs of doing écience in
this facility would be additional to this estimate. We believe therefore that
the plan we have proposed is exciting scientifically, technically feasible,
and cos@-effective. Furthermore we can begin immediately.

2. OUTLINE OF THE PROPOSAL

2.1 Introduction

Early in the spring of this year a private company, Republic Geothermal,
Inc., will begin drilling a 12,000 ft (3.7 km) deep steam well, which will be
the deepest well in the Salton Sea Geothermal Field in thé Imperial Valley of
California. This well will be used to supply steam to a power plant to be
built by Parsons Engineering in the fall of 1985. We propose to "piggy-back"
on this commercial well and pay for deepening it to 18,000 ft (5.5 km) for
scientific purposes. Our aims are to drill the deepest geothermal well in the
world. We wish to explore the roots of this intense hydrothermal system where
temperatures reach 665°F at 7,000 ft (365°C at 2 km), and thus explore a
regime of pressure and temperature never before directly studied in nature.

By the time this well is brought into steam production late in 1985,
Republic Geothermal, Inc. will have invested some $15 million in developing
this site. We are requesting a further $6 million of government funds will
cover the additiona] engineering and scientific costs of our proposed

experiment, Our proposal to the National Science Foundation requesting the



first $405,000, which must be committed in FY83 to fit the timetable of the
operating company, is under consideration. However, before committing these
funds the NSF needs some assurance that funding for deepening the well to
18,000 ft will be forthcoming., We anticipate that these funds could come in
FY84 and FY85 from a consortium of government agencies including the
Department of Energy, the United States Geological Survey, and the National
Science Foundation and others. Appendix I, the proposal submitted to NSF,
gives a fuller documentatfon of the proposed project.

2.2 Background to the Proposal

The report entitled "Continental Scientific Drilling Program", published

in 1979 by the U.S. Geodynamihs Committee of the National Research Counci],'
outlined the scientific reasons for drilling the continental crust for
scientific purposes. The Continental Scientific Drilling Committee (CSDC) was
subsequently established by the National Research Council - National Academy
of Sciences to provide communication, coordination, and advice concerning
implementation of such a program.

Four major scientific objectives were identified in the report (U.S.
Geodynamics Committee, 1979): (a) Basement Structures and Deep Continental
Basins, (b) Thermal Regimes, (c) Mineral Resources, and (d) Earthuakes. Both
the Thermal Regimes Panel and Mineral Resources Panel of the U.S. Geodynamics
Committee specifically mentioned the Salton Sea Geothermal Field (SSGF) as a
desirable target for continental drilling: (USGC Report, 1979, p. 97 and p.
118-119),

Thermal regimés are manifestations of the earth's internal heat, the
energy source for earthquakes, volcanoces and geothermal éreas. The USGC

Report (1979, p. 11) states:



"The Panel on Thermal Regimes identified two major objec-

tives, The first is to produce three-dimensional understanding

of heat sources and products of thermally driven processes and

to improve the boundary conditions of predictive models. The

second is to remove barriers to the understanding of high

heat-flow geothermal systems."

Similarly, according to the Mineral Resources Panel (USGC Report, 1979, p.
11),

"The essential path to finding mineral deposits is to under-

stand how the ore-forming processes have operated in the

crust...Many important mineral deposits are concentrations of

valuable elements mobilized and transported with energy

derived from hot magma (molten rock) driving reactions between

aqueous fluids and rocks within the earth. Such centers of

magma-geothermal activity may be sampled in depth by drilling

in two types of situations: (a) Currently active systems of

interest in connection with fundamental principles regarding

sources of geothermal energy... (b) Ancient mineralized hydro-

thermal systems that have yielded significant ore deposits.

In discussing scientific drilling the USGC Report pointed out the advantages
of drilling "dedicated holes", i.e., holes drilled solely for scientific
purposes but also encouraged "maximum use of holes of opportunity (holes
drilled for specific mission purposes)" (USGC Report, 1979, p. 9). Even
though they are expensive the advantages of "dedicated holes" are obvious.
The advantage of "holes of opportunity" is that the largest part of the costs
are borne by the operator.

In October 1982 we became.aware that Republic Geothermal, Inc. (RGI) was
planning to drill the deepest well yet sited in the Salton Sea Geothermal
Field, and that the company was sympathetic to allowing scientific experiments
to be carried out on this well if the well was deepened. After consultation
with the RGI engineers we proposed to the CSDC, at its meeting on October 22,
1982, a technically feasible and cost effective plan for "add on" experiments
in this hole of opportunity. The CSDC responded favorably to our proposal and

appointed W. A, Elders as chairman of a steering committee to implement and



oversee the project (see Appendix I). On November 8, 1982, a proposal
entitled "Salton Sea Scientific Drilling Project, Phase 1" was submitted to
the National Science Foundation (Appendix I). This proposal was discussed at
an open forum convened by the Thermal Regimes Panel of the CSDC held at the
annual meeting of the American Geophysical Union in San Francisco on Decémberl
8, 1982, |

Approximately $225,000 of the funds requested in the Phase 1 proposal are
the added costs of drilling the 12,000 ft deep hole at a larger diameter to
permit deepening it to 18,000 ft. The remainder wpu]d be for sample

collection and other studies in the first 12,000 ft of the well. We now face

the following dilemma: the National Science Foundation is reluctant to commit

the funds to drill the wider diameter hole to 12,000 ft unless funds to
continue to 18,000 ft are to become available; on the other hand, unless we
drill to 12,000 ft using the wider diameter bits and well casings, it will not
be possible to continue below 12,000 ft. Thus, in order to get funds to begin
our project, we must simultaneously obtain funds to complete it.

2.3 The Scientific Importance of the Salton Trough

By far the most important thermal regimes on earth are mid-ocean rift
systems (sea-floor spreading centers) found in all of the world's oceans.
Recent work suggests that the total heat flow through all the ocean rift
systems amounts to about a quarter of the total internal heat flow out to the
surface. The discovery of widespread intense outpourings of submarine hot
springs on the East Pacific Rise is one manifestation of this activity. It is
estimated that such hydrothermal circulation drives a volume of sea water
equal to the total volume of the oceans through the mid-ocean rifts in about

10 million years. These hydrothermal systems at sea-floor spreading centers



are important scientifica]}y because they have profound effects on the
chemistry of the oceans. Also we now recognize that certain kinds of economic
metallic ore deposits, now found on land as the result of plate tectonic
activity, were initially formed at such rifts.

Such oceanic hydrothermal systems are new and exciting targets for
oceanographic research. However there are obvious cost advantages to studying
these systems on land in the few rare instances where sea floor spreading
centers affect land masses. The only opportunity for such a study in North
America is in the Salton Trough, the landward extension of the Gulf of
California (Figure 1). The Salton Trough appears to be in every way similar
to the Gulf of Califaornia except that has been partially filled by the
sedimentary deposits by the Colorado River. The Gulf of California is, in
turn, a region transitional between the éea-floor spreading system of the East
Pacific Rise and the southern end of the San Andreas Fault System. The Gulf
contains numerous depressions such as the Guaymas Basin, where sea-floor
spreading is occurring and submarine vents discharging hydrothermal brines at
650°F have been observed. These basins are connected by faults which continue
north into the Colorado Delta and merge into the San Andreas Fault.

The Salton Trough is the site of numerous geothermal fields, now being
developed for electrical power production (Figure 2); It also contains young
volcanoes at Cerro Prieto, Mexico, and at the Salton Buttes, California, and
is subject to frequent major earthquakes and earthquake swarms. These
earthquake swa;ms are thought to be produced by intrusions of magma (molten
rock) into the sedimentary section; indeed the most likely source of heat for
the geothermal fields is ignedus intrusions at depth. 1In several of the
geothermal fields dike rocks, i.e., small solidified igneous intrusions, have

been encountered in drillholes.
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Figure 1. Gross tectonic environment of the Salton
Trough. The Pacific Coast of North America is dom-
inated by transform fault systems, which connect

the Mendocino triple junction to the Rivera triple
junction. Also shown are pull-apart basins between
en echelon fault segments in the Gulf of California.
Oceanic fracture zones (FZ) and continental faults
(F) are solid black lines, dashed where uncertain.
QOther abbreviations: SAF = San Andreas Fault; EF =
Elsinore Fault; SJF = San Jacinto Fault; ABF = Aqua
Blanca Fault; JP = Juan de Fucca Plate; RP = Rivera
Plate; W = Wagner Basin; D = Delfin Basin; G = Guay-
mas Basin; CA = Carmen Basin; F = Farallon Basin;

P = Pescadero Basin; A = Holocene volcanoes; B8 =
Salton Buttes; C = Cerro Prieto; and R = Revillagi-
gedo. From Elders, et al., 1972.
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2.4 The Salton Sea Geothermal Field

The Salton Sea Geothermal Field is the largest of the series of
geothermal fields so far explored in the Salton Trough (Figure 2). At least
32 wells deeper than 3,300 ft penetrate the system, making it the most
extensively explored field in the Trough north of the international border
(Figure 3). Since the summer of 1982 an electrical generating plant of 10 Mie
has been in operation by Southern California Edison, with steam supplied by
Union Geothermal Inc. Two plants of approximately 50 MWe each with steam to
be supplied by Republic Geothermal, Inc. and Magma Power Company are planned.

The Salton Sea field exhibits the highest temperatures so far recorded in
any geothermal field in North America, 690°F at 7,070 ft. Such high
temperatures would cause pure water to boil even at the pressures enéountered
at depth. However the reservoir is occupied by hot brine rather than steam,
because boiling is inhibited by the high salt content of the brine (up to 25
weight per cent of salt). These salts are themselves a potential resource as
‘they contain high concentrations of ore-forming metals such as lithium, zinc,
copper, lead and even silver. Ore minerals are abundant in cores and cUttings
taken from these wells,

It is estimated that the value of the dissolved solids in the hot
brine necessary to supply steam to a 50 Mde power plant for a year would have
a value of more than $1 million. Since economic methods of recovery are
lacking, the salt content of the hydrothermal fluid is at present more of a
liability than an asset. Expensive brine-handling facilities are required
both to produce clean steam for power generation and to inject the spent brine

into disposal wells so that the power generating system is non-polluting.
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These potential ore-forming fluids are of great interest to students of
the genesis of hydrothermal ore deposits. Curreﬁtly the University of
California-Riverside is funded by the Office of Nuclear Waste Isolation to
study the migration of naturally-occurring radio-active elements in these hot
brines as analogs of possible behaviors in the near field of a nuclear waste
isolation facility in salt. In both a geothermal field and a nuclear waste
repository hot concentrated solutions may cauée migration of dissolved
chemical elements.

Recently suggestions have been put forward that at high enough
temperatures and pressures a "superconvecting regime" may exist. According to
this hypothesis, near the critical point of water, where the distinction
between water and steam disappears, the physical properties of water are
discontinuous (Figure 4). Specifically it is postulated that the ratio of the
driving force for convection (buoyancy) to the forces resisting fluid flow
(viscosity) increases by a factor of a thousand. The implication is that this
would cause very high fluid flow rates and efficient heat transfer. Such
"superconvection", if it exists, would have a revolutionary impact on the
economics of geothermal power production. As an example, deepening a well in
order to reach supercritical fluid at several times the cost of a conventional
well would be economic if it producéd at a rate considerably greater than that
of the conventional well.

Superconvecting regimes have not yet been encountered in nature. However
the temperatures and pressures in the Salton Sea geothermal field come closer
to the critical boint of water than in any other field known to us. The
critical point is of course elevated in temperature and pressure by the high

salinity. However the steep temperature gradient in the Britz #3 well
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Figure 3, Location of existing and prcposed geothermal
wells in the Salton Sea and Westmorland geothermal
areas (from Geothermal Resources Council, 1981).

€@ Geothermal wells for which samples and/or
logs exist at UCR

O Other geothermal wells

' Proposed well Fee #7

/

# _on map Well name
1 Britz #3
2 River Ranch #1
3 Sportsman #1
4 I.1.D. #1
5 1.1.D. #2
6 - State of California #1
7 Elmore #1
8 Magmamax #3
9 Magmamax #2
10 Magmamax #1
11 Woolsey #1
12 Sinclair #4
13 Sinclair #1
14 Sinclair #3
15 Landers #1
16 Landers #2
17 Dearborn Farms
18 Kalin Farms
19 ~ Fee #1

14
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adjacent to our proposed well (Figure 4) offersvthe exciting possibility that
by drilling deeper supercritical conditions might be encountered for the first
time in nature.

3.0 THE SPECIFIC PLAN

Republic Geothermal, Inc. has drilled the Fee #1 and the Britz #3 wells
on their company-owned land in the eastern portion of the Salton Sea
geothermal field to depths of'6,000 to 8,000 ft (Figures 3 and 4). They plan
next to drill a new well, the Fee #7, between these two wells, to a depth of
12,000 ft; Their aim is to explore for higher temperatures and deeper steam
zones than those found in the Fee #1 and Britz #3, where temperatures slightly
less than 555°F were measured at 8,000 ft (Figure 4). It was originally
planned to begin drilling Fee #7 in February 1983 but current planning
suggests this will now begin in March or April. (Thus the dates in Figure 5
will be adjusted).

Given the willingness of RGI to collaborate with our scientific goals we
préposed the following research plan and timetable (see Figure 5, the
timetable we proposed in October 1982).

3.1 Phase 1

(1) Using funding requested from the National Science Foundation, we
will obtain rock cores (five 30 ft long cores), water samples and temperature
and wireline logs from the 12,000 ft well. The incremental costs for this
would be $130,000. Geothermal developers do not normally recover rock cores.
The 150 ft of core thus made available to the public domain will exceed the
total amount of core currently available for study from the entire Salton Sea
geothermal field. These samples will be by far the most important material

available to the Office of Nuclear Waste Isolation study on radionucliide
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Figure 5. Proposed timetable for Phases 1 & 2 of the SSSDP
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migration referred to above. In addition they will be available for
petrophysfca] studfes. Measuring the physical properties of these rocks will
enable us to calibrate aﬁd help interpret both surface and downhole
geophysical surveys, and so generalize the information obtained from this well
into three dimensions across the field.

(2) The most crucial activity for the succeeding activities will be to
pay the incremental costs of drilling this 12,000 ft well at a wider diameter
and for using wider diameter casing. This is necessary in ordér that the well
can be re-entered to deepen it to 18,000 ft in Phase 2. These added costs are
estimated to be $225,000. |

The total costs of Phase 1 including salaries, travel, overhead and the
activities mentioned above will be $405,657. As can be seen in Figure 5, its
total duration including analysis and reporting would be 11 months.

3.2 Phase 2

(1) In Phase 2A of the project, which could begin as soon as Phase 1 is
concluded (probably in January 1984), RGI will deepen the well using funding
from this project. If funds permit, this could go to the 1fm1t of the
capability of the drilling rig, i.e., 18,000 ft. Because thermal effects
indurate (harden) thé rocks, this section would not need to be cased.
Similarly because the rocks will be hard enough, drilling would be done with
diamond bits and cored continuously. This avoids problems with lost
circulation zones and provides the best kind of samples. The well would be
logged using commercial logging services and repeated water samples would be
taken. The cost of deepening the hole to the target depth, insurance,
sampling and togging would bé $3,280,000 and the estimated duration would be

five to six months, thus it could be concluded by June.1984.
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(2)" In Phase 2B scientific studies in the well would be performed.

These could run from June or July 1984 until the fall of 1985, i.e., between 1
and 1-12 years. Possibly the'most important of these studies would be an
attempt at fracture stimulation and propping. When hot rocks are encountered -
which lack permeability it is necessary to create artificial fractures by
pumping fluids into the hole at pressures high enough to fracture the rocks.
To these fluids sand-size grains of hard minerals are added. These enter the
fractures and keep them open when the pressure is relieved. Such fracture
stimulation is fairly common in certain oil fields and has been carried out in
hot granites in the Fenton Hill, NM, hot dry rock project. It has not been
attempted in the hot indurated sedimentary rocks of the Imperial Valley. We
estimate the cost of this study to be $965,000.

We anticipate that there will be a number of different scientific
investigations carried on in this hole by other interested groups. Fracture
mapping, borehole televiewer surveys, downhole seismometry, downhole water
sampling, etc., would be of widespread interest. We have not attempted to
anticipate the costs of such activities at this time. However we expect that
such costs could be partly borne by redirecting activities already programmed
and funded by various agencies. We will invite the broadest possible
participation consistent with the safety of the well and maximizing the
scientific yield for the mutual advantage of all concerned. The steering
committee will oversee the scheduling of these experiments during the 12 to 18
months available for Phase 2B.

At this stage, rather than preparing a detailed technical program plan
and budget for these as yet unspecified experiments, we will simply invife

suggestions for both experiments and funding by outside investigators. We
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will, of course, encourage and support these investigatoré in seeking funding,
rather than our asﬁuming responsibility for planning and funding all potential
downhole experiments. We will, however, take responsibility for curation and
distribution of the samples, and for administration of Phase 2B. OQur
estimated budget for this would be $276,000.

(3) Because RGI is drilling the Fee #7 as a steam production well, it
will be necessary to prepare it for steam production by the late fall or end
of 1985. The cost of such restoration to production status would be $440,000.
However this cost could be reduced if the interval below 12,000 ft is a
producing zone which does not need to be sealed off.

The experienced personnel of RGf believe that these proposed activities
do not depend upon any advancements in the current state-of-the-art technology
of drilling and testing geothermal wells. The total cost of Phases 2A, 2B and
2C including administration and overheéd is estimated to be $4,970,000.
However because all drilling activities are subject to uncertainties,
equipment failures and delays, a contingency allowance of 20% would be
desirable.

3.3 Phase 3

Phase 3 of our proposal comprises the analysis of the samples and data
obtained in Phases 1 and 2 of the project and the interpretation and reporting
of the results. Detailed geochemical, petrological and petrophysical studies
of 6,000 ft (1,800 m) of cores, numerous water samples, downhole logs and
other data may take several years. We propose, however, to perform a
preliminary geochemical and petrological study at UCR and expect to conclude
it in 1985-86. The costs of this two year study (including $200,000 for

upgrading laboratory facilities) would be approximately $594,000. We
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confidently expect that these results of Phases 1, 2, and 3 will stimulate
further surface geophysical and modelling studi’es of the field. However such
costs are not included here. The total budget for what we have proposed is
still subject to revision, negotiation, and improvement. It is summarized in

Section 4.0 below.
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4.0

ESTIMATED BUDGET FOR THE PROJECT

Phase 1

Coring, sampling, logging
Mechanical modifications

Salaries, expendibles, curation,
administration, etc.
Overhead

Phase 2

2A

Deepening well, etc.

Fracture stimulation

Curation, administration,
salaries, etc.

Overhead

Restoring well to production

Phase 3

Science, salaries, etc.
Overhead

TOTAL PROPOSED COSTS

Subcontractor UCR
$K . ’ $K
130.0
225.0

- 355.0

40.1
10.5
50.6

3,280.0

965.0
201.0
75.0

~ 440.0
4,685.0 276.0
477.0
117.0
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Total
$K

4,970.0

594.0

$5,969.6
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Right, graduate student Ann
Lilje, in the U.C. lab,
preparing a water sample
for analysis

gl U

Among the areas of interest to the
scientists is the minerals content of the
brine. Above, Lori Robison of the U.S,
Geological Survey examines a sample
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and this activity, in turn, causes abnor-
mally high temperatures to occur rela-
tively close to the earth’s surface. As one
of the world’s largest geothermal fields,
this region is a prime source of geother-
mal energy. And recently, with the drill-
ing of the research well, interest in the
Salton Sea area has increased even be-
yond its geothermal potential.

“Itis one of the first big drilling projects
to be carried out for purely scientific pur-
poses in the United States,” says Wilfred
Elders, professor of geology at the
University of California, Riverside. Dr.
Elders was instrumental in getting the
project under way and as chief scientist
of the Salton Sea Scientific Drilling Pro-
gram, he is coordinating an international
team of 37 scientific groups who, with
grants totaling $2 million, will conduct
research on samples taken from the site
in such areas as geochemistry, petrology
and geophysics.

“It may not lead to TV spectaculars like
the first steps on the moon,” says Elders,
“but | am not exaggerating when | say
that it is an important project. And it is
just the beginning of a continuing pro-
gram of scientific drilling to understand
the world beneath us. Whatever the Sal-
ton Sea project contributes to our body of
scientific knowledge, it is just the tip of
the iceberg.”’

In addition to increased knowledge
about the geothermal resource itself, the
combination of extreme salinity and high
temperatures is expected to yield an ar-
ray of data. Information received from the
project could lead, for example, to a
better understanding of stresses in under-
ground rock, knowledge about the ac-
tivity of microorganisms in hot, saline
environments, and information about the
mineral content of the extremely hot
brines, which contain abnormally high
concentrations of iron, manganese,
lithium, zinc, lead and silver.

For Bechtel Project Manager Charles
Harper, the Salton Sea Scientific Drilling
Program presents a special challenge. ““If
we encounter the extremely high tem-
peratures (which may get as hot as 700
degrees Fahrenheit) and highly saline
geothermal fluids that are expected, we
will be taking current drilling technology
to its limits/” says Dr. Harper. ““To op-
timize our chances of success,’ he

Trays of core samples fill a room of shelves.
With them is U.C. lab technician Jose Abreu
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The drift of Baja California away from the main mass of Mexico has
created a geological hot spot beneath the Salton Sea,
which scientists think may be an enormous untapped power resource

6 Bechtel Briefs March 1986

explains, “we have gotten the best equip-
ment and the most experienced people
we could.”

The complexity of the task is mind-
boggling. Equipment has been imported
from all over the country, some of it spe-
cially made to withstand the extreme
conditions expected. Over 60 subcon-
tracts and purchase orders are required to
sustain the drilling operation. Another
critical element of the project is the on-
site coordination of drilling and scientific
activities. Daily meetings are held to dis-
cuss progress, to coordinate the various
aspects of the drilling, coring, logging
and fluid sampling, and to update and re-
vise schedules. Detailed charts are kept
showing the depth reached and tempera-
tures measured, as well as the geologic
composition of core samples and other
scientific data.

From the platform of the drilling rig,
you can watch the “shale shaker,” a wire
mesh sifter, separate mud from the drill-
ing cuttings that are then analyzed in a
nearby trailer, before being sent off to the
University of California, Riverside, for
distribution and study. You can see the
huge piping system that was constructed
to carry the hot brine from the depths of
the earth during flow testing of the well.
At intervals, valves have been placed
where some of the geothermal fluid is
collected as gas or steam for scientific
study, while the rest continues along the
pipes, into a man-made basin. Instru-
ments along the flow line provide addi-
tional information for scientific purposes.

There is a feeling of ordered activity
here, of people knowing exactly what has
to be done and doing it with expert preci-
sion. And there is an excitement, too.
Drilling of this sort has been done before,
but for commercial purposes; the infor-
mation gleaned has been in private
hands. What makes the Salton Sea Scien-
tific Drilling Program so unique and so
important is that for the first time in
United States history, the knowledge
gained from this sort of exploration will
be fully public.

‘Research of this type/’ adds Dr.
Harper, “‘will ultimately aid us in under-
standing how the earth’s crust has formed
and how we may better utilize the
mineral and energy resources that occur
below our feet.” [J

Far left, Engineering Super-
visor Dave Rabb, and
Project Manager Charles
Harper. At the computer,
Peter Collier, staff research
associate at U.C. Riverside.
Below, U.C. Professor
Wilfred Elders, chief
scientist and coordinator
of the program
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March 24, 1986
Draf+ Press Release

"RESEARCH GEOTHERMAL WELL COMPLETED-TESTING UNDERWAY"

Niland, California

Tests are underway of a highly successful research wellswhieh
reached two miles deep into the Salton Sea geothermal field

in the Imperial Vvalley of Southern California. On March lTﬂt;
the drill bit reached the depth of 10,564:h;nd preparations |
began to test the resource penetrated. On March 20th § 218t
steam and brine roared from theriail at rates of up ter 580,000
lbs/hrsard pressures of up to 500 psi4$%d£emperatures of 485°F
at the well-head. An intense perlod of downhole testing and
logging is now underway.

These tests are the culmination of a $6.5 million drilling
projectiﬁ%izg began in Octobar of 1985 with Bechtel Naticnal,
Inc. of San Francisco as prime contractor, Charles A. Harper,
Bechtel's Project Manager said, "We are very pleased to have
met or exceeded all of the obijectives4 launched this com-
plex cooperative effort between govermment, academia and in-
dustxy”.

The flow rate and heat content of the steam produced in this
short term test suggest that the well ccould produce energy
eguivalent to ¢ to 10 megawatts of electric pnweﬁga the pﬂwer(i»
consumption of about 10 to 12,000 pecple. This is'mnre than
twice the power output of wells in typical gecthermal fields.

Wilfred Elders, of the University of California, Riverside,

the Chief Scientist of the project, said, "While this once
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more confirms the great commercial potential of the Salton Sea
Geothermal Field, this i€ not the purpose of drilling the well.
Insteadgthe aim was to carry out a broad spectrum of studies
of geothermal phenomenigand to advance the technolagy of
studying angd testing geothermal wells. This ﬁraject is a major
step in & national program of drilling the continental crust
for scientific purposes. In the past, information from geo-
thermal wells drilled by industry has not been easily avail-
abl%Qand this has been a limitation on studies aimed at under-
standing the nature and origin of geothermal fields. The large
amount of core samples, brine and steam samples, pressure and
temperature data and other subsdrface information will fmake
this Salton Sea Scientific Drilling Project a landmark in geo-
thermal investigations®™. _
Approximately f£ifty scientists and technicans are participa-
ringin testing the well. Their work is made difficult by tem-
peratures as high as 6éU°F and pressures of 4,300 psi at the (7]
bottom of the heole, coupled Qith the presenoce ©f corrosive
brine containing ﬁg&$§b§3% of dissolved malts. (ﬁf\ 227,360
The Salton Sea Scientific Drilling Project is a joint effort
of the U. §. Department of Energy, Katiomal Science Foundatiocn,
and the U. 8. Geological Survey. Some 35 different groups of
scientists fram govermnment laboratories and universities are
involved in analysis of the samples and data produced. After
a further six months of testfgwhe well will revert to Kennecaott,

Inc. tha lsase holder for the gecthermal rights at the well site.
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March 24, 1988

Press Release

"RESEARCH GEOTHERMAL WELL COMPLETED-TESTING UNDERWAY"

Niland, Califoraia

)

Tests are underway of a highly successful research well which
reached two miles desp into the Salton Sea geothermal field
in the Imperial Valley of Southern California. On March 17th
the drill bit reached the depth of 10,564' and preparations
began to test the regource éenetrated. On March 20th & 21th.
steam and brine roared from the well at rates of up to 580,000
lbs/hr and preasures of up to 500 psi at temperatures of 4850F
at the well-head. An intense period of downhole testing and
logging is now underway.

These tests are the culminatiom of a $6.5 million drilling
project which began in Qctober of 1983 with Bechtel National,
Inc. of San Franclsce as prime contractor. <Charles A. Harper,
Bechtel's Project Manager said, "We are very pleased to have
met or exceseded all of the objectives which launched this com=
plex cooperative effort between government, academia and in-
dustrvy®.

The flow rate and heat content of the steam produced in this
short term test suggest that the well could produce energy
egquivalent to 9 to 10 megawatte of electric power, the power
consumption of about 10 to 12,000 people. Thig iz more than
twice the power cutput of wells in typical geothermal fields.
Wilfred Elders, of the University of California, Riverside,
the Chief Scientist of the project, said, "wWhile this cnce

more confirms the great commercial potential of the Salton Sea
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Geothermal Field, this is not the purpose of drilling the well.
Instead the aim was to carry out a broad spectrum of studies
of geothermal phenomena and to advance the technology of
studying and testing gecthermal wells. This project is a major
step in & national program of drilling the continental crust
for scientific purposes. In the past, infermation from geo-
thermal wells drilled by industry has not been easily avail-
able and this has limited studies aimed at understanding the
nature and origin of geothermal fields. The large amount of
core samples, brine and steam samples, pressure and tempera-
ture data and other subsurface informaticon will make this
Salton Sea Scientific Drilling Project a landmark in geothex-
mal investigations®.
Approximately fifty.scientists and technicans are participa-
ting in testing the well under the direction of & science
management team from the U, S. Geoclogical Survey. Their work
is made difficult by temperatures up to 67109F and pressures
of 4,300 psi at the bottcom of the hole, coupled with the pres-

ence of corrosive brine containing up te 23% of dissclwved

galts.

The Salton Sea Scientific Drilling Project is a joint effort

of the U.S. Deparitment of Enerqgy, National Sc¢lence Foundation,
and the U.S. Geologicdl Survey. Some 35 different groups of
gcientists from government laboratories and universities are
involved in aznalysis of the samples and data produced., After

a further eix months of tests xhe well will revert to Kennecott,
Ine. the lease hoider of the geothermal rights at the well site,

under a permit from the State of California Lands Commission.



VUV T <

March 24, 1988

Press Release

"RESEARCH CEOTHERMAL WELL COMPLETED-TESTING UNDERWAY"

Nilapd, Califorania

Teste are underway of a highly successful research well which
reached two miles deep into the Salton Sea geothermal field
in the Imperial Valléy of Southern California. On March 17th
the drill bit reached the depth of 10,564' and preparations
began to test the resource penetrated. On March 20th & 21th.
steam and brine roared from the well at rates of up to 580,000
lbs/hr and pressures of up to 500 pa2i at temperatures of 4859F
at the well-head. An intense period of downhole testing and
logging is now underway.

These tests are the culmination of a $6.5 million drilling
project which began in October of 1985 with Bechtel National,
In¢c, of San Francisco as prime contractor. Charles A. Harper,
Bechtel's Project Manager said, "We are very pleased to have
met or exceeded all of the objectives which launched this com=
plex cooperative effort between govermment, academia and in-
dustry”. |

The flow rate and heat content of the steam produced in ﬁhis
short term test suggest that the well could produce energy
equivalent to § to 10 megawatts of electric power, the power
consumption of about 10 to 12,000 people. Thig is more than
twice the power ocutput of wells in typical geothermal fields.
.Wilfred Elders, of the University of California, Riverside,
the Chief Scientist of the project, said, "While this once

more confirms the great commercial potential of the Salton Sea
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Geothermal Field, this is not the purpose of dérilling the well.
Instead the aim was to carry out a broad spectrun bf studies

of geothermal phenomena and to advance the technolOQy of
studying and testing geothermal wells. This project is a major
step in a national program of driiling the continental crust
for scientific purpdses. In the past, information from geo-
thermal wells drilled by industry has not been easily avail-
able and this has limited stwuiies aimed at understanding the
nature and origin of geothermal fields. The large amount of
core samples, brine and steam samples, pressure and tempera-
ture data and other subsurface information will make this
Salton Sea Scientific Drilling Project a landmark in geothex-

- mal 1nvest1gations'

Approximately fifty scient;sts and technlcans are participa-
ting in testing the well under the direction of a science
management team from the.U. S. Geoioqical Survey. Their work
is made difficult by temperatures up to 6709F and pressures

of 4,300 psi at ﬁhe bottom of the hole, coupled with the pres-
ence of corrosive brine containing up to 23% of.dissolved
palts. | -

The'Salton Sea Scientific Drilling'Projecf is a joint effort

of the U.S. Department of Energy, National SBcience Foﬁndation,
a.n.d the U.s- Geological Survey. Secme 35 different groups of
sc1entists from government laboratories and univer51t1es are
involved in analysis of the samples and data produced, After
a further six months of tests the well wzll revert to Kennecott,
Inc. the lease holder of the geothezmal rlghts at the well site,

under a permit from the State of California lLands Commigsion.
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U.S. DEPARTMENT OF ENERGY

oaTe. AR 21 186 | memorandum

REPLY TO
ATTN OF: CE-1

SUBECT continental Scientific Drilling Program: Salton Sea Scientific Drilling
Project (SSSDP)

T R, A. Duval, Manager

San Francisco Operations Office

Thank you for your memorandum of March 11 calling my attention to the oppor-
tunity to deepen the Salton Sea Scientific well. I agree that significant
scientific and technological gains could be achieved with a modest investment,
and strongly support the scientific camminity's proposal to deepen this well.
However, the primary benefits fram such a project would be largely scientific
and outside the mission of the Geothermal Technology Division. Moreover,
funding tc accomplish this task is neither presently available nor expected to
be available next fiscal year. Should funding became available fram the
other participants (DOE/OBES, USGS, NSF), we would be pleased to cooperate in
making this venture a success. '

The San Francisco Operations Office has managed the Salton Sea Scientific
Drilling Project in an exemplary manner, and is cammended on having exceeded
the objectives.

Donna R. Fitzpatrick
Assistant Secretary
Conservation and Renewable Energy



Bechtel National, Inc.

Engineers—Constructors

Fifty Beale Street @

SanFrancisco, California
Mail Address: P.O.Box 3965, SanFrancisco,CA94119

15th May, 1986

Mr. Ronald S. H. Toms

U.S. Department of Energy
1000 Independence Avenue, S.W.
Washington, D.C. 20585

Dear Ron:

To commemorate the Salton Sea Scientific Drilling Project, we have
had a belt buckle (or paperweight) prepared, depicting the project
site during the first flow test. We would like to share one of
these mementos with you as a reminder of your contribution. The
continuing efforts and support of you and your colleagues were a key
part of the overall team effort that has made this, the first major
well in the Continental Scientific Drilling Program, a success.

Sincerely,

Janet L. Owen

Business Development
Representative
Research and Development

CAH/jak

Enclosure

11565
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S;, HARRY ORFANOS

DYRECTOR OF PuBLIC WORKS
COUNTY ROAD COMMISSIONER
COUNTY SURVEYOR
COUNTY ENGINEER

TELEPHONE
619-339-4462

nod ¥ V(,,,;(xv

DEPARTMENT OF PUBLIC WORKS

155 SouTH 11TH STREET
February 18, 1987 EL CENTRO, CALIFORNIA 92243-2853

United States Department of Energy
Office of Renewable Energy Technologies
Geothermal Technology Division
Washington, D. C. 20585

SUBJECT: Update of Mailing List
Gentlemen:

The Imperial County Department of Public Works received the
reports on the SALTON SEA SCIENTIFIC DRILLING PROGRAM.
Attached for you assistance is a Xerox copy of the face sheet
of the latest report we have received. In order to assist us
in routing this report to the proper channel, please make the
following change to your mailing list:

DELETE:

Ms. Margaret Rands
Geothermal Coordinator
Courthouse

El Centro, CA 92243

ADD:
S. Harry Orfanos
Director of Public Works
155 South 11th Street
El Centro, CA 92243

Thank you for your assistance. Ms. Rands no longer works for
the County of Imperial and has not been replaced at this

AN EQUAL OPPORTUNITY / AFFIRMATIVE ACTION EMPLOYER
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time. Routing the report to the Department Head will aid in
our receiving the information in a timely manner.

Sincerely yours,

ORFANOS
ﬁf Public Works

A ‘;
Fean Mavity
Deputy Director of Public Works

N
i

b S

i ds

% Ms. Margaret Rand
H'Geothermal Coordmator‘

7 courthouse ; ' g
E] Centro, CA 92243 .
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MAGMA POWER COMPANY

OFFICE OF X 5143 SUNSET BOULEVARD

JOSEPH W. AIDLIN LOS ANGELES, CALIFORNIA 90027
VICE PRESIDENT, SECRETARY TELEPHONE (213) 666-/9/0

GENERAL COUNSEL

April 9, 1987

Office of Renewable Energy Technology
Geothermal Technology Division
Department of Erergy

1000 Independence  Avenue, S.W.
Washington, D.C. 20585

Attention: CE-342
Gentlemen :

You have been mailing to Tom Hinrichs of Magma Power
Company the Salton Sea Scientific Drilling Program. L7
I have in turn been forwarding them to Tom Hinrichs ¥@f¢j

at our other Magma Power office. 2
v
W
I suggest that you mail the reports directly to Mr. Z(/LM; ﬂ‘
Hinrichs at the new Magma Power Company office, which &&4}'

address is: 11770 Bernardo Plaza Court, Suite 366, &
San Diego, CA 92128.

Yours very truly,

u/@%/'\

—

OSEPH W. AIDLIN
JWA:ac
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February 24, 1987

- Mr. Norman Pearlstine

Managing Editor

The Wall Street Journal
200 Liberty Street

New York, New York 10281

Dear Sir:

What the National Petroleum Council and John Baden (WSJ,
Feb. 24, p. 32) overlook is the 500,000 MWe potential of
geothermal energy resources, primarily located in the Western
United States.

The DOI's Federal Geothermal Leasing program takes about
$2 million a year to fund and is currently generating about
§7 - $B million :in royalties, rents and fees. A leasing
moratorium put in place on October 15, 1986 will extend to
at least April 15, 1987 and has virtually eliminated new
applications for geothermal leases even though Congress
preferred geothermal development in the Tax Reform Act of
1986 (ITC's, IDC's, depletion, preferred depreciation).

In California alone, where geothermal development has just
begun, some 14 Federal geothermal leases covering 12,363
producing acres are supporting 745 MWe of electrical generation.

~ Federal royalties are $16.3 million a year (12.5% of steam sales).

25% of that goes back to the State, 25% to the local County.

Imagine what could be done to support development on the other
331 leases covering 573,876 acres in California and some 42
leases in Nevada covering 636,700 acres (where 65 MW is about
to come on stream in Dixie Valley).

with about 690,000 MJe installed in the U.S.A., what could
we do with 10 - 20,000 Mvie of geothermal generation over the
next decade, as the Nation comes to grips with a growing
perception that coal and nuclear generation may fall short of
actual needs? -

Sincerely yours,

.
= X Dewa

Donald F. X. Finn

Managing Director

Geothermal Energy ‘Institute

342 Madison Avenue - Suite 733

New York, NY 10173 .

212-490-7910
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Ameucu s increasing dependence upon caribou herds in North America. Potential
.Iorelgn oll clearly Is-cause for concern, & . producing properties tn the lower 48 states :
concern Tefiected tn a'National Petroleum “* include the Greater- Yellowstone Ecosys- *
Mﬂnponthnthechedmdwbere- "tem (outside the national parks) and other
-leased today. Given current geological the- ° ecologically fragilé u'eq in the porthern
ories, all of the lower 48 states’ huge “‘ele- Rocky Mountains. - -
phant fields’’ of more than a billion barrels -~ . But the government's ncord on pre-
have been discovered. But there is a prom- .. serving the environment is, at best, spoity.

And - their “exploration and development Land Management have no incentive to en-
Avmldworkbatundertheneglsofpnvate wourage the use of federal lands for devel-
eavironmenmgmps - ..opmentofouandgas

'\ Most people assume there is an inher- . Energy development doesn't add to the

| ent conflict between oil and gas develop- agencies’ budgets since any payments go

ment and environmenta! quality, but these  to the U.S. Treasury, not to the Forest
concerns can be complementary. The ¢hal-  Service or the Bureau-of Land Manage-

- lenge is to create new declsion-making pro- ment. -Neither Is : the . agencies’ political

cesses and Incentive structures for the

|

.011 and ‘Ecology Do Mlx

P :-SMneoNbepotenually product!veAlas— Lund Managements permlt program “for !
kan properties are home to the last great " lvestock grazing on federal ranges. The

‘prices paid for the limited number of as-
signed federal permits commonly range
'from 10% to.50% of those for grazing on
adjacent private property. Grazing fees,
‘Hke oil production royalties, go to the U.S.
Treasury, not to the Bureau of Land Man-
-agement. There is no Incentive to seek fair

. 'market value for these permits. Under-

:ising area yet {0 be tapped—federal lands.  And the Forest Service and the Bureau of -

priced grazing rights serve to bulld politi-
ca! constituencies that in turn foster the

. bureau's pursuit of greater budget alloca-
_tions to manage the land.

It would be far better to turn over man-
‘agement of these wilderness and ecologi-
cally sensitive federal lands to private,
nonprofit environmenta! concerns. Such
groups as the Audubon Society and the

management of federal lands. Environ-
mental quality and the development of oll :

il rThe 760 million acres of federally owned land repfe-

and natural -
i5t but not uoder ¢ m?d,,f;fjn?&dsmx Tsent about one-third of the land area of the U.S., and less

and gas can present significant environ- :

“'t.than gne-fourth of it has been explored for oil and gas.

mental risks to some of the most pristine -
areas of the country, these risks can be  POWer augmented’ by thereases in land
dramatically reduced. The oil- and gas- -. Yalue that result from the discovery of re-

; producing lands owned by environmental | " coverabie oll and gas. In fact, a significant
{ groups and managed primarily for wudllfe

disincentive may arise to the extent that
provide -excellent models. PR

Closed to Leasing ]
lnacwn;r"yﬂ}alt pndetgeltsellonthepn d
vate ownership of land government ls
a surprisingly large owner of real estate,~* _ The result °f this laﬂed ’“Cﬂ'“"e sys-
The 760 million acres of federally owned * , has been a woeful misuse of the re-
Iand represent about one-third of the land ~ SOUrces over which these agencies exercise
area of the U.S., and less than one-fourth administrattve authority. For example, the
of It has been explored for ol and gas. - Forest Service currently is conducting ex-
Some 600 million of these acres are admin- -~ lensive, money-losing logging operations in
istered by the U.S. Forest Service and the - -the Big Hole River drainage of Montana
Bureau of Land Management. Given the . . and the 16.4-million-acre Tongass National
possibility of supply interruptions from the  Forest of southwest Alaska. The economic
Middle Bast, the potential of the federal g‘:‘s of harvesting timber in these areas

ting and grazing by the necessity of man-
aging oll and gas exploratlon and produc-

’1 Nr

lands is of great importance.” exceed the commercial value of the

- timber. Furthermore, much of the timber
¢ s harvested by environmentally destruc-
tive methods and there s extenstve road
. buliding to submarginal, remote timber
" _stands. These permanent roads—with eight

" Today, between 40% and 65% of all fed-
eral lands are closed to oil and gas leasing. -

_Yet the Government Accounting Office es- :

timates that as many as 261 million acres ..
of federal land outside Alaska have pro-:.

.{ ductive of! and gas potential. Mean esti- -

mates are for 15 billion barrels of tecover- .
able oll in the lower 48 states. R
" “The best geological prospect ln'Nonh
America 18 in Alaska's 18-million-acre Arc-

| tic National ‘Wiidlife Refuge (ANWR). Al

U.S. Fish and Wildlife Service report last -
December estimated that there Is & 95%
chance that the ANWR's coasta! plain con-

- the agencies are diverted from timber cut-

Welder Wildlife Foundation Refuge have

demonstrated an ability to foster energy

production and environmental quality.
For example, the Audubon Society oper-
ates the 26,000-plus acre Rainey Sanctuary
Preserve in southern Louisiana. Natural-
gas welis have operated within the pre-
serve for more than 25 years without mea-
surable damage to the surrounding ecosys-
tem. The preserve is home to ducks, geese,
and a variety of mammals including mink,
otter and deer. On the Welder Wwildlife
Foundation Refuge in Texas—the country's
largest private refuge—an ofl and gas field

- has been operating since the 1930s with no

significant disturbance of the indigenous
wildiife. :

In fact, oil and gas production has actu-
ally benefited these preserves. Royalties
from ofl and gas production have allowed
Audubon to purchase additional wildlife

- habitats while improving the management

; times the mileage of the U.S. Interstate .
. Highway System-cause substantial ero-

“ston and destroy wilderness. No private

: logging firm would consider such opera-

tons, due to the excessive road-access and f.federaJ Jands with the creation of “wilder. -

Ea.nagement costs. Unlike the Forest Serv--
e,
come bankrupt.

* Another prime example ol the fallure or

*tains more than 4.8 billion bamls of ofl. xv agency lncentjve structure is the Bureau of

firms that putsue S"Ch ob)ecuves be- ronmentalists and sportsmen.

and ecological integrity of the Rainey Pre-
serve. Revenues from the Welder Refuge
wells have contributed to wildlife research
.and the operation of the foundation itself.
These relationships are symbiotic, not con-
frontational.

This mode) could be expanded to the

ness endowment boards’ made up of envi-
These

. boards would foster environmental values

and have the authority to sell, buy and
manage specific wilderness landsr

. gether will indeed be atlracuve

The boards would face incentives to dis-
pose of land with low wilderness or wildlife
value but high commercial potential and
to acquire land of low commercial value
but high wilderness potential. Revenues
generated from land sales and oil and gas
royalties would be deposited into accounts

" managed by each board for wilderness

purchases and wildlife management. Like
the boards of the Audubon and Weider raf-
uges, the boards administering what ate
now federal lands would have incentives
develop oil and gas prospects in an envl
ronmentally sensitive manner.

The environmental record of oil explm
ration and production in the Arctic is
highly encouraging. The National Wildlife
Federation states that, 'The oil industry’
spent the last 15 years profitably develop:
ing Prudhoe Bay and did a commendable
job in protecting its wildlife resources,”.
Audubon’s Rainey Preserve in Louisian:
successfully supports drilling by several
different companies on a ‘“mere’ 26.000
acres. Surely the 1% of the 1.5-million-acre
coastal plain that would be disturbed by
drilling on the 18-million-acre ANWR can
also be developed while preserving envi-
ronmental values.

Incentives Would Change

Major environmental groups, including
the Sierra Club and the Wilderness Society,
adamantly oppose any development on the
ANWR. But if these organizations were
given control over the ANWR and royalties
from its ofl production. their incentives
would change dramatically. The nation
and its wildlife would surely be ahead il
environmental groups managed—or even
owned—these lands. These groups would
then face incentives to develop the area
with reasonable environmental constraint
much as Audubon developed Rainey.

The Reagan administration, however,
seems immune to creative ideas in envi-
ronmenta! policy. It seems that when offi-
cials hear the words “‘environmental poli-
tics,” they can think only of Jane Fonda
chaining herself to a tree.

As we approach the 1988 presidential
election, the twin concerns of energy and
environment offer huge potentials for pol-
iey reform. The candidates who articulate
visions that bring these good things to-

)/

Mr. Baden, a member of the Nnhorml
Petrolcum Council, heads the Maquire (il
and Gas Institute at Southern Methodist
Umuersrlv in Dallas. Pat Spilhnan assisted
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pects) T stows :

~ >
Volcanology, Geochemistry, and
Petrology (V

Contmemgl Scieritific Drilling Program - -
Sal% E‘lendéc Drilling Project (SSSD;::‘\.

\lﬂi@iﬁl Results o]
Mineral Spectroscopy and Remote Sensing
Progress in Analytical Techniques With the
Ion Microprobe
Isotopic Evolution of Seawater Through
Geologic Time (O
Geochemical Mappi
' € Investigations of the Cameroon_
Phenomenon
OTi 5 in

- formed at the well. This was followed by geo-

Volcanology, Geochemistry, and Petrology
(Posters) .

w—-

- chemical studies of the brines and

Volcanology, Geochemistry,
and -Petrolo

Salto:
(SSSDP) Initial Results

This session will report the
results of .a Tesearc rehole drilled between
October 1985 and March 1986 in the Salton
Sea geothermal field, California. The well
reached a depth of 3.2 km, where tempera-
tures of up to 355°C were encountered. Flow
tests at 1.8-km and 3.2-km depths produced
saline brines containing 23 weight % total dis-
solved solids. A broadly interdisciplinary pro-
gram of geophysical experiments was per-

—

petrological investigations of cores a
cuttings, which demonstrate transiti
lake sediments to hornfelsic rocks wit
greenschist facies mineralogy. Research
terested in contributing to this session shoul
contact Wilfred Elders, IGPP, University of
‘California, Riverside, CA 92521 or John Sass,
U.S. Geological Survey, Menlo Park, CA
94025.

P ‘ ~
Scientific Investigations
of the Cameroons Phenomenon

In this session the results from the scien
tific team that investigated the 198
00| i i fited, as will
talks dealing with related processes. For in-
formation contact, Paul Krumpe, AID, Wash- *
ington, DC 20523 (telephone: 202-647-9758); :
or Jack Lockwood, U.S. Geological Survey,
Hawaiian Volcano Observatory, Hawaii (tele-
phone: 808-967-7328). ey -

~ o -
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SAN FRANCISCO, September 00, 1984 -~ Bechtel Group, Inc. has b;en awarded
angr. Y Opteachiony (XGrast-

a $5.3 milllon contract by the U.S. iartment. of Energy (DOE) to explore

L SV 410N

- &
the heart of a ﬁaep geothermal depestt’at the foot of the San Andreas Fault v 53 ?

‘ near the the Salton Sea,some 10 000 feet be¥sW California’s Imperial Valley. 4 Y
‘!.. ‘\' 3 (%
beneattn Wattest 3 ié ‘i
’ The 24-month research project, which calls for one of the ‘despest v )

L

3 4

geothermal wells ev Ver. developed Jn t‘.l"lf:-w l}(Ié.C,Ju T(gy reach into areas ef just abeve -% ) E b
Apartially “cooled’ magma deep«i-nsifdﬁh&eaﬁh, according to Project Manager é 0‘:5
Thomas E. Lindemuth of the fi 1rm s Research and Engineering department. j § 4
‘ ‘ oﬁn’f\wo e our <R ) ‘e * g;
"We're going to examine this Jgeothermal Bepee-x-ﬂfrom several angles," T3 R
Lindemuth explained. '"Part of our job will be to evaluate its attractiveness 5 $ £ N

as a source of power plant steam, Other tasks will | llect data about
Vi € Wk
Of this deep resourc%" Bechtel's pereie A5

the geology and gcochemistry | v pese LU Cetie

Bneran
- (W

responsibility covers managing the drilling program and data a quisition as
well as design and construction of brine treatment facilitles avd A conprebeayime e Soavess

' . cvt-j.u.n.c.ufiﬂfﬂ' ’ : 'A
1
e Bechtel contract may represent the f£irst of a ovemment— onsored .
Ladrs  Ha b Pot - Oateﬁl‘.ﬂog u«(qp 5‘\ \61\—(& ﬂkj\'y;‘,r \§'ﬁ 1inent ? gnﬁ' e Dt \llna Ph..i ¥ b

series of natiomnde research efforts that ¢ould include simllar scienuﬁc

! i f h*
endeavors exploring other: areas o theJeartms c&%ﬁ: ex%ﬁ'}fg |D9E frgwg ‘Shmr‘m“

. Manager John Crawford. Researchers an foading Scionti Sts fron Breundethe

world.also-will work with the-DOE-and-Bechtel-on-the -project andiwill ,

o conduct varlous experiments and assessments of scientific interest, he added,
w oddihion B Dog's geotherarod yveshgations, undes Beunhh c.ogmzamc-q.»

The project will kick off with a ground-breaking ceremony scheduled for

Thursday, October ‘lﬁ 1984, beginning at 9:00 a.m. at the preject site. The
work 1s being undertaken at locations provided by Kennecott Corporation.

"For this project we plan to drill two wells,” noted Crawford. 'The

. v Keo hermal resanrees
&p&e@well will extend through the; %%% a depth of

10,000 feet. There alse will be a second well drilled to reinJect the hexfmlucd
geothermal brine.back—inte—the fermation.'; A
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News From'Bechtel A
Deep Geothermal Brzlling

Page Two

Crawford explained that the project hopeslto drill a sc1ent1fic well
(A
deep enough to tap the area inside the earthkwhere magma comes into contact

with an agquifer, which is the heart of a geothermalnde;g;;t. “Drilling .

into those temperatures :n%ffq%t%mPsbzgagﬁ?%wthf‘muI.:s of current
technology. We anticipate brine temperatures that may exceed 750° F, We
also may be able to learn how thef399051jﬁq;§§ﬁ2}§;s itself, and gather
information about how the grinding of pIates in the earth's crust -- and the
heat that's created - affects a geothermal résource.'

Some of the data obtained from the well may also be used to examine the-
phﬁfnomena of ore formation, Bechtel's Lindemuth addedu “TQ}S occurs fin a
geothermal de;»:ﬁt when minerals are dissolved Eren the lowﬁkreaches of a
geological formation and are redepos1ted,;o higheF areas." degper

Shaltewer
base o SCiencan shadies ad &y,

of 1ts Eeﬁea#ch focus, and because the ﬁa/

Sy

drilling wi+¥ encounter a combination of hlgh temperature, pressure and
A alinity £aete¥6~never before. dealt with, Lindemith said. Wells for
commercial geothermal plants such as The Geysers development {n Nerthern

California normally extend to substantlally shallower depchs)qnd-do net . -
Conh Bymes with Such o ah mintvoll ¢on taat™ M. f
‘&bﬁ"‘
g
dﬂ'w. ?

‘ﬁ‘Rﬂpublic ‘Geothermal’ Ine., Santa Fe Springs, CAy-will be-a ma jor
subcontra¢ior praviding drilling éngineering~§¢rvites.

Preliminary engineering s underway in Bechtel's San Francisco oflices.

Ihe—pfejeetvexpected.to begin field-work in February 1985. ’
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.residents and transients, many of them clients of

downtown hotel occupied by about 300 permanent gaid.

“various agencies of government,” Graves said. The |

fire was under control at 3:40 a.m.
Some residents jumped from windows, some climbed

P

Niland research
project well is
off and running

An official groundbreaking this
morning for the new Salton Sea
Scientific Drilling Program project
opens the way for work on the new
geothermal research well southwest
of Niland. Assisting in the
groundbreaking are Richard Du Val,
manager of the San Francisco office
of U.S. Department of Energy;
Wilbur Thompson, representative of
the California State Lands Com-
mission; W. Patrick Collins, under-
secretary of Department of Energy;
Robert Dimock Jr., vice president of
project development of Kennecott;
John Mock, director of geothermal
technologies, Department of Energy;
Dr. Wilfred Elders, project chief
scientist; George Wang, manager of
research. and engineering, Bechtel;
and Harvey Brush, executive vice
president of Bechtel. The project is
a combination of efforts and a
contract between the Department of
Energy, Bechtel and Kennecott (of
Standard Oil). The well is expected
to reach a-depth of 10,000 feet and is
projected to be the hottest
geothermal well in the world.

They got it! Maybe.

The Brawley School District was informed Wednesday by telephone that
it will indeed receive the $140,000 bilingual educational funding that was
suddenly taken from it last week, but district officials are holding back from
celebrating until the formal paper work and appropriation from Washington,

D.C., is received.
District Supermtendent Steve Wilson said he received a phone call just

before noon Wednesday from Frank Boldon, supervisor of bilingual grants
in the U.S. Department of Education. Wilson said Boldon informed him that
the ‘‘department would make good”’ the Title VII (bilingual education)
funding for the Brawley district, but the school district could not legally
spend or distribute the funding until they received written confirmation.
Confirmation of the funding is expected within three to four weeks,'

THE Diasc-wrokcOtradout’ r2 1o 8o i tne 190 gt FESIqenTs ) Wel e S0 Uit iy -cwuitir --Zet ouL,

“There was very poor visibility, panicky people,
unconscious people lying on floors,” said Battalion
Chief Frank Crampton. “We took them out of all the
windows and down all the staircases.”

~—uomer

about 4.0, People in high-rise
) ,!ildings in Salt Lake City felt.
ti;e quake, there were reports
‘of broken china in western
Nebraska.

accordmg to a district spokeswoman.
Wilson said he was confident the district would actually received the

funding this time. '

Last week, the elementary school district learned that the Title VII funds
they had been awarded Sept. 19 would not be available to them after all
because of a computer glitch that showed more funding available than what
was actually there. Officials from the bilingual educational department of
the Department of Education maintained that the school received notification
over the phone and the award was not official‘until they had received written

confirmation.

In all, 36 school districts were affected by the computer glitch and had/

verbally confirmed bilingual funding revoked. }
Besides the Brawley School District, the Holtville Unified School District
was also involved in the funding mix-up.
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market an innovative cookmg oil
processing system for restaurants
and fast food outlets that dramati-

See JOBS Page A2

v

“The letter from the state Depart-

ment of Mental Health lists records
keeping and physician participation
as areas out of complidnce. The

See COUNTY, Page A2

Weissman gets
E.C. hospital nod

Councilman Harry Weissman is
the new chairman of El Centro
Community Hospital board.

The city council Wednesday ap-
proved by a 3-1 vote Mayor Randall
Horton’s appointment of Weissman
to succeed the late Councilman Tony
Beltran.

Beltran died Oct. 8 following a
heart attack.

Horton said Weissman ‘‘is one of
the senior members of the council
and has indicated a strong interest in
the policies of the hospital. I feel that
he will serve us well in this :.ca-
pacity.”

Weissman, who did not vote, said
he was surprised at the appointment.

“I have been very interested in the
hospital, and I will do my best and

. thank you for your -confidence in

e,”’ Weissman said.

The council put off to next week
any action regarding additional fund-
ing for completion of the reorganiza-
tion legal analysis report for the
hospital.

Horton also told the councﬂ it

needs to ‘‘recruit the best person
possible”’ to succeed Beltran.

“l personally am going to be
recruiting, and I feel that each of you
are free to do as your conscience
dictates..But I want the ground ruies
clear from the start,”” Horton said,
“so there won’t be any mis-
understanding.”’

Councilwoman Sedalia Sanders,
who was appointed to fill the vacancy
created when Ron Hull resigned, said
she was in favor of appointees, but
said she felt the ‘responsibility

" should be left to those officials who

were elected.”

Weissman said he would not object
to any appointee ‘“who would just
serve out the term in case one of us.
does — heaven forbid ... T'll be
looking around for someone in that
particular area.’

Councilman Jack Dunnam said,
‘““A§’a former appointee and as an’
elected (official), I wouldn’t have
any real problem leaving it vacant,”
but “I'll certainly be looking,” he
added.

Feds / ducatlo - a ga/n

By Becky Hanks

Accordmg to Robert Lasley, superintendent of the Holtville dlStl‘lCt, the

southend district had also been informed verbally in September it would
receive Title VII funding. Lasley said they then were told that a computer
glitch had provided false imformation, and they would not receive the funding
as promised.

Lasley said Holtville was informed Wednesday, like ‘Brawley, that the
bilingual funding would be forthcoming in about four weeks.

“T’ll wait until I see it,” Lasley said. He added the district would not do
anything until it received written confirmation of the grant.

The funds are awarded to school districts to aid in educating limited or
non-English speaking children. Imperial County schools have the highest
percentage of students with limited proficiency in English in the state.

Officials in Washington were unavailable for comment or unable to say
where the additional funding came from.




GROUND-BREAKING: Words for P. Collins

The Salton Sea Scientific Drilling Project is the first well drilling
project to be attempted under the auspices of the Interagency Accord on
Continental Scientific Drilling, signed in April, 1984, between the U.S.
Department of Energy , the U.S. Department of the Interior and the
National Science Foundation. This project should serve as a model for
similar and more ambitious projects in the future by demonstrating that
cooperation between the various agencies of Government, in hand with
industry and academia, will derive maximum scientific and economic
benefit to the Nation as a whole.

By drilling and testing a 10,000 foot well here, the Department of
Energy seeks to determine the nature of potential geothermal reservoirs
that underlie a known high-temperature reservoir, in order to better
understand the genesis and structure of hydrothermal-geothermal
resources and to assess theories that the nation's hydrothermal
resources are far larger than previously estimated.

This well will be made available to the science community so that they
may achieve expanded knowledge and understanding of the uppermost part
of the crust of the earth in the United States in order to address
scientific and societal problems in four broad areas.

1. Basement structures and Deep Continential Basins -- to answer broad
and specific questions related to understanding the earth's
continential crust.

2. Thermal Regimes == To obtain a basic understanding of geothermal
systems,

3. Mineral Resources —- To obtain a basic understanding of ore-forming
processes. ‘

4. Earthquakes —-- To obtain a basic understanding of earthquake and
faulting mechanisms.

The hostile environment expected to be encountered beneath this site
will severely try our ability to collect scientific data. New and novel
equipment, methods and techniques will be required. Success will
provide developers of the geothermal resource with new tools for more
economical extraction of this valuable resouce.



WORLD'S DEEPEST GEOTHERMAL WELL PROPOSED:
THE SALTON SEA SCIENTIFIC DRILLING PROJECT

A consortium of federal agencies which sponsor earth sciences research
and energy technology development is considering a proposal by scientists from
the University of California, Riverside, to study the deepest, and probably
hottest, geothermal well in the world. In the Imperial Valley of southern
California several geothermal fields are being actively developed by industry
as non-polluting sources of electric power. The largest and hottest of these
is at the south end of the Salton Sea. Subterranean temperatures in this
field exceed 690°F at 7,000 feet depth over a wide area. Formerly, the high
salinity of the water encountered, which contain up to 25% of dissolved salts,
has been a barrier to the development of this enormous resource. New
technological developments now hold promise of overcoming this problem.

A 10 megawatt electric generating plant has operated in the Salton Sea
field since August 1982 with a 96% availability factor. Two 50 megawatt
plants are now planned by other industrial concerns. There is also interest
in extracting chemicals from the brines, which contain unusually high
contents of metals such as copper, lead, zinc, and even silver. This rare
association of high temperatures and high salinities is similar to the
recently discovered deep ocean-floor hot springs in the East Pacific. These
precipitate a wide array of metallic ores.

Up to now, scientific study of these unusual phenomena in the Salton Sea
field has been difficult. This is because information from the thirty
proprietary geothermal wells drilled by industry so far in the field is
confidential. However, in the fall of 1982 one developer, Republic
Geothermal, Inc. (RGI), recognized the need for research on such geothermal
fields and responded favorably to a request to collaborate with researchers at
the University of California, Riverside (UCR), Drs. W. A, Elders and L. H.
Cohen. These investigators have a contract with the Office of Nuclear Waste
Isolation to study naturally-occurring radioactive elements in hot brines.
They are investigating geothermal fields as natural analogs of possible
conditions in a nuclear waste repository. The idea is to obtain data to model
the potential for migration of dissolved radionuclides away from proposed
waste repositories in salt mines.

Further discussion between the UCR group and RGI led to the even more
ambitious plan to "add-on" to a well to be drilled by RGI in the spring of
1983. This well, in the eastern part of the field, is scheduled to reach
12,000 feet depth. As a first step, the UCR proposal requests funds to pay
added costs of obtaining rock and brine samples and other data from this well.
Funds are also requested to explore the roots of this geothermal system by
deepening the well to 18,000 feet, the limit of the available drilling rig.
A1l of the information obtained would be released to the scientific community.

The most ambitious aim of the proposed experiment is to approach the heat
source which the UCR group believes to be intrusions of molten rock from
below. The first 12,000 feet of the well will yield more samples and data to

the public domain than are available from any commercial geothermal well yet



drilled in the U.S.A. Deepening the well to 18,000 feet will explore an
extreme environment of pressure and temperature never before investigated
directly. The well would explore for steam at depths and pressures (and
probably temperatures) greater than any other geothermal well anywhere in the
world. The UCR scientists speculate that the well may encounter
"superconvection." According to a recent theory, at high enough pressures and
temperatures, fluids can flow much faster than is possible at less extreme
conditions. Although such deep wells are more expensive to drill, if
“superconvection” were to occur, the power output from them would be many
times greater than that from shallower wells.

The data and samples obtained from this deep well will be used to
interpret the three-dimensional geological structure and hydrology of the this
geothermal resource. However, just as important, it will help develop
necessary technology and experience in drilling and producing steam from wells
which are much deeper and hotter than those currently employed by the
geothermal industry. Drs. Elders and Cohen believe that such experiments have
the potential, in the long term, of enormously increasing the size of the
known geothermal energy resources of the country.

They point out that RGI will have invested some $15 million in developing
this site by the time it is brought into steam production. The UCR
researchers propose to "piggy-back" on this investment by seeking a further
$6 million of government and other funds to cover the additional engineering
and scientific costs of the proposed experiment. Dr. Elders stated, "This is
a wonderful opportunity for collaboration between industry and government with
a high potential for important new scientific returns. In my opinion, it is
exactly the kind of high risk basic and applied research which should be
supported by the appropriate federal agencies."



ESTIMATED BUDGET FOR THE SALTON SEA SCIENTIFIC DRILLING PROJECT

DOE NSF
RGI gCR TOTAL
$K_ w $K
Phase 1 - FY 83 Expenditures
Coring, sampling, logging : 130.0
Mechanical modifications 225.0
Salaries, expendibles, curation, 50.6
administration, science support
TOTALS PHASE 1 225.0 180.6 405.6
Phase 2 - FY 84 Expenditures
2A Deepening well, etc. 3,280.0
2B Fracture stimulation, experiment 965.0
Curation, administration,
science support : 276.0
2C Restoring well to production 440.0
TOTALS PHASE 2 4,685.0 276.0 4,970.0
Phase 3 - FY 84 Expenditures
Science, salaries, etc. 477.0
Overhead 117.0
TOTALS PHASE 3 594.0 594.0
TOTAL PROPOSED COSTS PHASE 1, 2, 3, $4,910.0 $1,050.6 _ $5,969.6




“World's Deepest
Geothermal Well
Proposed at Salton Sea

Editor’s Note: If it is funded, this proposed deep well
project could be one of the most important research
events of the decade. Let us keep in mind that projects
such as this are the life blood of a growing industry.

A proposal to drill the world’s
deepest well (18,000 ft) into the
Salton Sea geothermal anomaly near
Niland in the Imperial Valley of
California was submitted to the
National Science Foundation. The
“Salton Sea Scientific Drilling

Project™ submitted on November 5,

1982, was co-authored by Drs.

Wilfred Elders and Lewis Cohen of

the University of California, River-
side. On December 8, 1982, the
Continental Scientific Drilling
Committee met in San Francisco in

an open meeting to discuss the pro-

posal. (Another proposal to do deep
drilling and related research in the
Valles Caldera of New Mexico is
reported to be in preparation by an
ad-hoc group that met in New
Mexico in early October of 1982.)

Geothermal Resources Council BULLETIN february 1983

The project—a three-way effort
between the University of California,
Riverside, the National Science
Foundation, and Republic
Geothermal, Inc. of Santa Fe
Springs, California—will begin in
March 1983. Republic planstodrilla .
third well on its fee lease which is
centered about 1-1/2 miles southwest
of Niland. There are two existing
wells on Republic’s Niland property.
The well is scheduled to 12,000 ft and
will eventually become a producer
for a planned 49 MW power plant
that should be operational in late
1985.

The proposal calls for the drilling
and completion of this well with
larger diameter hole and casing that
would allow its deepening to 18,000
ft. Republic is receptive to the

Page 7



interim use of the well (*add ons™) as
a research project.

Following is a description of the
three Project Phases together withan
outline of the proposed budget:

PHASE 1

Republic plans to drill its well to
12.000 ft at a cost of $2.6 million. The
first phase wouid “add on™ the
following components:

1. Limited coring and water
sampling during the drilling opera-
tion to 12,000 ft, and

2. Increasing the hole diameter
to provide for a special casing
completion program that will allow
the well to be deepened to 18.000 f1.

Cost........... $ 410,000
PHASE Ii

Phase 1] A -continuous coring and
limited fluid sampling of the well as it
is deepened from 12,000 to 18,000 ft.
Open-hole wireline logging and
production testing. No casingis to be
run.

Cost.....ocvne $3.280.000

Phase Il B - Perform a fracture
dilation and well stimulation
experiment.

Cost..ovvnvnnnn $ 970,000

Phase 1] C - Restoration of the well
to a production mode and other
related costs.

Cost....ooonnn $ 720,000
PHASE 111

Study of down-hole core samples
and preparation of final report.

Cost vovvvnnenns $ 590,000

Total Cost ..cvvvenn. $5,971,000

Finally, there will be a period of
time set aside from August 1984 to
June 1985 when the well will be
available for research projects
sponsored by other parties.

The benefits of this research
project could be far-reaching and
have a positive impact on the
development of geothermal energy
world-wide. Among the numerous

Page 8

primary data collection possibilities
are:

1. The possible existence of
superconvecting geothermal systems
and the economic implications
thereof,

2. The nature of the heat source
and its lithologic characteristics, and

3. The possibility of solution
mining and metal recovery from deep
circulating brines.

If you wish to know more about
this proposed project, contact
Wil{red Elders, Ph.D., Institute of
Geophysics and Planetary Phuysics,
University of California, Riverside.
CA 92521, 1-714/787-3439. G.T.

‘ceomEnvAL SYSTEHS

CAN BE COMPETITIVE

“With the McQuay -geothermal Templi-

Fier®-heat pump system.

: .cost-efficient -

geothermal :application for :commercial,

ndustrial,:
eating. ...

temperature.

inadequate.

The geothermal Templifier® heat pump system can offer lower
installation and operating costs. . .an attractive return on investment
is possible even over a conventional fossil-fired boiler system.

How? Low level geothermal heat can be temperature-amplified by
as much as 80 to 90°F to increase the deliverable hot water

The Templifier® heat pump can accelerate geothermal use by. . .

* pbtaining higher temperatures (up to 230°F) without the expense
or problems of drilling much deeper wells.

e upgrading 8 resource where the flow or temperature is

Find out how the Geothermal Templifier® Heat Pump system could

make sense for your next project. Write McQuay Templifier
Department, Box 2510, Staunton, VA 24401.

McQunv

Group
McQuav-Prarexinc®

‘institutional ;.and :idistrict

Geothermal Resources Council BULLETIN February 1983
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UNIVERSITY OF CALIFORNIA, RIVERSIDE

BERKELEY * DAVIS ° IRVINE * LOS ANGELES « RIVERSIDE * SAN DIEGO * SAN FRANCISCO SANTA BARBARA * SANTA CRUZ

INSTITUTE OF GEOPHYSICS RIVERSIDE, CALIFORNIA 92521
AND PLANETARY PHYSICS

February 14, 1983

To: Recipients of the Proposal "Salton Sea
Scientific Drilling Project: Phase 1"

From: W. A. Elders \WVAE::

'Re: Revised Timetable

Attached is the latest revision of the proposed timetable for the entire
Salton Sea Scientific Drilling Project. Now that the Federal Loan Guarantee
has been negotiated, Republic Geothermal, Inc. proposes to order well casing
in mid-April., Phase 1 drilling would be concluded in December 1983 and Phase
2 drilling would begin in July 1984, allowing 6 months for surface and
downhole studies of the first 12,000 ft. of hole. 1he remainder of the
drilling/production schedule will permit a total of 12 months for various
studies of the interval between 12,000 and 18,000 ft.

We would again like to emphasize that the range of possible scientific
and reservoir engineering investigations is not limited to those specifically
mentioned in our proposal. We would welcome participation by other
investigators for whom 1112 months is specifically allotted in the timetable
under the heading of "Special Logging and Testing“. As mentioned in our
proposal, the Steering Committee will oversee the project planning,
coordinate experiments, and distribute samples and data among the different
investigators.

The management of Republic Geothermal, Inc. have indicated that if this
project goes forward they will release data on the two adjacent wells on the
site and would consider the possibility of well-to-well experiments by other
investigators if consistent with sound engineering practices.
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Figure 5.

Proposed timetable

SALTON SEA SCIENTIFIC DRILLING PROJECT

PHASE 1

PHASE 2A*

PHASE 3 begins
PHASE 28*

PHASE 2C*
_}

A
| i

ACTIVITY

1984

1985

J

A|S!O

FIMIAIM{J]J

A

o)

N|D

ORDER WELL CASING

RIG MOBIL./DEMOBIL.

DRILLING

0-12,000 FT

RUN/PULL
PROTECTIVE LINERS

CORING *

12,000 - 18,000

FT

RIG STANDBY

PETROPHYSICAL LOGGING

DRILL STEM TESTING

P & T SURVEYS

SPECIAL LOGGING & TESTING T

PRODUCTION LOGGING &
DOWNHOLE FLUID TESTING *

INSTALL PRODUCTION
TEST FACILITY )

PRODUCTION TEST

FRACTURE PROPPING
EXPERIMENT

ANALYSIS & REPORTING

————

POWER PLANT STARTUP

!

* Continental Scientific Drilling Program Sponsored Activities.
t Funds for these activities not requested in this proposal.
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